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Abstract Sea level rise (SLR) is posing a great inundation

risk to coastal areas. Some coastal nesting species, including

sea turtle species, have experienced diminished habitat from

SLR. Contingent valuation method (CVM) was used in an

effort to assess the economic loss impacts of SLR on sea turtle

nesting habitats for Florida coasts; and to elicit values of will-

ingness to pay (WTP) of Central Florida residents to implement

certain mitigation strategies, which would protect Florida’s east

coast sea turtle nesting areas. Using the open-ended and

dichotomous choice CVM, we sampled residents of two Flor-

ida communities: Cocoa Beach and Oviedo. We estimated the

WTP of households from these two cities to protect sea turtle

habitat to be between $42 and $57 per year for 5 years. Addi-

tionally, we attempted to assess the impact of the both the

respondents’ demographics and their perception toward vari-

ous situations on their WTP value. Findings include a negative

correlation between the age of a respondent and the probability

of an individual willing to pay the hypothetical WTP amount.

We found that WTP of an individual was not dependent on

prior knowledge of the effects of SLR on sea turtle habitat. The

greatest indicators of whether or not an individual was willing

to pay to protect sea turtle habitat were the respondents’ per-

ception regarding the trustworthiness and efficiency of the

party which will implement the conservation measures and

their confidence in the conservation methods used. Respon-

dents who perceive sea turtles having an effect on their life were

also more likely to pay.
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Introduction

Among the noticeable costs of climate change include that of

the sea level rise (SLR) and protection against it (Bosello et al.

2012). Over the past 100 years, the rate of SLR has increased

tenfold when compared to the rate over the last two millennia,

implying a comparatively recent acceleration in the rate of SLR

(Houghton et al. 2001; Sallenger et al. 2012). It is predicted that

the mean sea level will rise 0.6 meters in the next 100 years

(Fish et al. 2008). Risk indices classify approximately 15 % of

the East Coast of the contiguous United States as being at very

high risk of inundation or increased erosion from SLR. The

predicted rise in sea levels would threaten many areas of the

world with erosion and inundation and poses a great risk to

many species that depend on coastal areas to nest and forage for

food (Worm et al. 2006).

Coastal areas are dynamic environments with high

economic value and environmental resources. The Florida

coastline spans over 2000 km, and contains diverse

ecosystems and landscapes in addition to being habitat for
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many endangered species. The Florida coastline is espe-

cially important for various species of sea turtles. One of

the most important nesting areas for loggerhead turtles

(Caretta caretta) and green turtles (Chelonia mydas) is the

40.5-km coastline from Melbourne Beach to Wabasso

Beach in Florida (Weishampel et al. 2003). SLR, however,

has significantly impacted such habitats leading to reper-

cussions to the beach dependent species (Fish et al. 2008).

Ecosystems of intertidal zones will be directly and

immediately affected by SLR (Ellison and Stoddart 1991).

In coastal areas with high human activities and develop-

ment, shoreline structures will prevent landward migration

of beaches. Such barriers exacerbate the impact of sea level

rise as beach habitat is lost. Loss of beach habitat will have

a negative impact on coastal organisms such as sea turtles

(Fish et al. 2008). Sea turtle nesting almost always occurs

on low-lying beaches which make them particularly vul-

nerable to SLR (Yamamoto et al. 2012). Major loss of

nesting beaches has hindered efforts to revive the depleted

populations of sea turtles. Their survival is greatly threat-

ened by the loss of their habitat. A reduction in habitat area

will result in a higher concentration of nesting density, thus

increasing density-related issues including increased nest

infection (Fish et al. 2008) and crowding, which has the

potential for nests to be lost by females nesting on top of

existing nests (Canbolat 2004). Increased egg mortality

will result from such occurrences and affect the repro-

ductive success of the green turtle population (Fuentes

et al. 2010).

Sea turtles have various ecological roles, including:

nutrient cycling, which is crucial for the coastal ecosystem;

and maintenance of sea grass beds, coral reefs, and beach

dunes (Moran and Bjorndal, 2005; Hannan et al. 2007).

Losing such services potentially affects the dynamics of

near-shore ecosystems (Heithaus et al. 2005). Aside from

the obvious ecological services sea turtles provide, due to

their charismatic nature, they contribute in generating

tourism activities, yielding great economic benefits. Sea

turtles and their habitat have social, ecological, and eco-

nomical values that cannot be accurately measured using

traditional market valuation techniques (Carson and Berg-

strom 2003) such as altruistic, bequest, existence, and

option value (Brown 1997).

Valuing ecosystem services provided by sea turtles is

essential for assessing the efficiency of alternative

ecosystem conservation policies and cost-benefit analysis

of various restoration programs (Wilby et al. 2010).

However, in order to effectively estimate the value of such

services, valuation techniques which incorporate both

market and non-market values of the ecosystem service are

necessary. The ecosystem service provided by sea turtles

encompasses a variety of categories. In an effort to analyze

the impacts of human action on ecosystems, the

Millennium Ecosystem Assessment (2005) identified these

ecosystem service categories as: provisioning, regulating,

cultural, and supporting services. Various studies have

been conducted to valuate ecosystem services that fall

under these categories (Lewis 2011; Naber et al. 2008; Fu

et al. 2011; Lindsey and Knaap 1999). The services within

these categories are provided directly and indirectly, and

make up the total economic value of the ecosystem service

(Fig. 1).

The value of a commodity falls within the market value

category if the service or good can be purchased or sold.

But, a pure public good lacks a market because of its non-

excludable or non-rival nature (Hanemann 1994). Non-

market values, on the other hand, are different in that they

do not have an appraisable market price and cannot be

traded directly in markets. Consequently, valuation meth-

ods which rely solely on a market value are inapplicable

(Bennett and Blamey 2001). A more accurate estimate

would be achieved if other values are considered as part of

the total value of the environment, including option and

existence values (Brookshire et al. 1983). Furthermore,

within the non-market value category, there are use and

non-use values (Carson and Bergstrom 2003) such as

bequest, option, and existence value. Bequest value is the

value an individual is willing to pay to protect some public

good for future generations; and option value is the value

an individual is willing to pay to protect some public good

they are unlikely to use, just to have the option to use it in

the future if they pleased. The value an individual is willing

to pay to maintain the mere existence of some public good

or service is described as the existence value. Failure to

include the various nonuse values of the ecosystem service

under consideration will result in an underestimation of the

service benefit; consequently, resources devoted to con-

servation measures may be under allocated (Whitehead,

1993).

Fig. 1 Ecosystem services provided by sea turtles, their activities,

and their habitat
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Contingent valuation is a stated preference method

which draws upon economic theory and methods of survey

research to directly elicit the value of some good or service

from the consumer (Carson and Mitchell 1989). It was first

used by Davis (1963) and subsequently by others for var-

ious environmental and ecosystem valuation purposes

(Desvousges et al. 1987; Milon 1989; Loomis et al. 2000;

Chambers and Whitehead 2003; Bandara and Clem 2004).

When using the contingent valuation method (CVM), the

hypothetical market being valued must not be abstract but

rendered in terms of specific items (Hanemann 1994).

Although significant academic research has been dedicated

to estimate the economic value of various environmental

services (Ready et al. 1995; Loomis and White 1996)

including sea turtles (Whitehead 1993), none have sought

to estimate the willingness to pay to protect sea turtles from

SLR. This paper empirically estimates the willingness to

pay of residents from two central Florida cities for mea-

sures to protect the sea turtle population. The area of focus

for this study is Florida’s east coast sea turtle nesting sites.

Residents from the cities of Cocoa Beach (a coastal com-

munity) and Oviedo (an inland community) were inter-

viewed as representative central Floridian communities and

CVM was used in order to empirically measure the total

economic value of the ecosystem service provided by sea

turtles.

In the next section of this paper, we describe CVM. The

results section (‘‘Results’’ section) presents the WTP values

estimated using data obtained from the open-ended and

dichotomous choice (DC) WTP questions. We then use

regression analysis to assess if respondent characteristics,

prior knowledge, and their views toward conservation

efforts, methodology of conservation, and ecotourism

affect their WTP values. We also discuss the determinants

of WTP according to our binomial logit models. This is

followed by a discussion of the major limitations that we

faced during this research (‘‘Limitations’’ section). ‘‘Con-

clusions’’ section concludes with presenting the policy

implications of our findings.

Materials and Methods

Contingent Valuation Method (CVM)

Sea turtle habitat is an environmental public good and no

market exists that can be used for its valuation. However, a

hypothetical market can be created for it and this market

can then be evaluated. CVM is the most popular method

used to evaluate such hypothetical markets. Thus, CVM

was used in this study to estimate the total economic value

of the service provided by sea turtles of Florida coasts to

two central Florida cities. In other words, a survey (See

Appendix) was used in order to elicit respondents to indi-

cate their WTP to protect the sea turtle habitat of Florida

coasts.

A CVM survey was conducted in two Florida cities,

namely Oviedo, an inland city, and Cocoa Beach, a coastal

city with sea turtle nesting sites. These cities were chosen

because of their differences in proximity to sea turtle

nesting sites. Designing a survey is a difficult task because

they are vulnerable to errors. Avoiding bias in wording

survey questions as well as avoiding a biased sample

selection is crucial to the quality of the study. The design

and pretest of the survey were conducted in the fall of

2012, with the support of the Survey Research Laboratory

at the University of Central Florida (UCF). Respondents

were presented with a hypothetical market and were

directly asked their willingness to pay (WTP) for the ser-

vice or good in the hypothetical market or scenario (Refer

to questions 1–3, Appendix).

When using surveys, the scenario should not be abstract

and the respondent will must able to evaluate a specific

scenario. Carson and Mitchell (1989) suggested that the

challenge of a contingent valuation study is to create a

scenario which is ‘‘sufficiently understandable, plausible

and meaningful to respondents so that they can and will give

valid and reliable values’’. For example, in case of Sea turtle

habitat against SLR, the survey must aim to clearly present

to the respondent the nature of the improvement, the pay-

ment vehicle which will be used to fund the improvements,

and the party responsible for performing the improvements.

The theory behind CVM follows the theory of welfare

economics suggesting that the value of a good or service is

the most someone is willing to pay for it (Carson and

Mitchell 1989). The WTP value can be calculated by

averaging the open-ended values provided by respondents

and by using the Turnbull estimator method (Turnbull

1976). The Turnbull estimator, used to estimate the mean

WTP of respondents, is a maximum likelihood non-para-

metric estimator (Ahtiainen 2007). In this study, this esti-

mating method was paired with other techniques used to

reduce hypothetical bias. Hypothetical bias arises in con-

tingent valuation studies when the respondents’ reported

WTP exceeds the actual amount that people would pay

(Loomis 2011). To reduce the hypothetical bias in our

study, the survey allowed respondents to indicate how

certain they are of their answers. A scale ranging from 1 to

10 was used to recode the respondent’s answers. If a

respondent answered ‘‘yes’’ to a WTP question but indi-

cated a certainty level of 6 or less, their answer was

inputted as a ‘‘No’’ in the analysis. Evidence suggests this

practice yields a hypothetical WTP value relatively closer

to the adjusted cash WTP and thus will reduce hypothetical

bias (Park and MacLachlan 2008; Blumenschein et al.

2008; Morrison and Brown 2009).

178 Environmental Management (2016) 57:176–188

123



Survey Design

The survey challenge was to present a clear questionnaire

which a logical respondent can read, analyze and answer

according to their best judgment. Any description, picture

or question in the survey was pretested in order to assure

that no item was ambiguous. The survey had a description

of the harm faced by sea turtles from SLR. This scenario

was discussed in detail, leading to a hypothetical market to

be evaluated. This included the market that was to be

changed or improved, and the institution that would be

responsible for overseeing such changes. Face-to-face

interviews were chosen because this allowed the inter-

viewers to remind the respondent to give the value they

actually were willing to pay, and not what they thought was

the ‘‘winning answer’’.

The DC and open-ended techniques were adopted for

the price elicitation of our study (Hanemann et al. 1991).

These methods are considered to yield a more precise

welfare estimate, which is to consider individual prefer-

ences (McLeod and Bergland 1999), and are highly effi-

cient when compared to the single bound technique

(Hanemann et al. 1991). Additionally, their simplicity of

use for data collection along with the relative easiness for

respondents reduce some of the concerns associated with

bias in the WTP results obtained using CVM. The DC

technique has also been found to be useful when analyzing

data with a small sample size. Kanninen (1995) calculated

the bias of the DC and the single model estimates in a

sample size of 100 observations and found that DC tech-

niques have less bias.

CVM Scenario

Respondents were given information and shown diagrams

depicting the potential loss of sea turtle nesting habitat due

to both SLR, and increased coastal development. This was

followed by presentation of the hypothetical scenario

which identified the specific market to be valued, the

improvements that would be made to this market, the

payment vehicle and the method in which such improve-

ments would be financed.

Following this passage, a set of questions were pre-

sented. Not all the questions were subject to being

answered based on the DC technique used for the survey.

The respondents were presented with a value and if they

indicated they were willing to pay this amount, they were

then asked about an amount greater than the first one;

however, if they indicated they were not willing to pay the

first amount, the second amount would be lower. Three

different versions of the survey existed, and respondents

received one of the surveys randomly with bid values

ranging from $10 to $75.

Following the DC style questions, an open-ended

question was made available. The open-ended option

allowed respondents that answered ‘‘no’’ to a WTP of $10

or ‘‘yes’’ to a WTP of $75 to specify what their maximum

WTP is. This style was expected to allow for greater effi-

ciency and higher accuracy in indicating the WTP value

(Yu and Abler 2010). Additionally, a question was avail-

able to allow respondents to indicate their certainty in their

answers on a scale of 1–10.

Lastly, a set of eight statements was presented, and the

respondents gave their opinions by assigning a value

between 1 and 5 for each statement (1 = strongly disagree,

5 = strongly agree).

• S1—Prior to this survey I was aware of the effects of

SLR on sea turtles.

• S2—Sea turtle nesting habitat on Florida’s coast should

be protected.

• S3—The health of the sea turtle population will affect

the ecosystem.

• S4—I enjoy seeing/would enjoy seeing sea turtles in

their habitat.

• S5—The health of sea turtle population will have an

effect on my life.

• S6—Sea turtle population will affect tourism in coastal

cities.

• S7—Limiting coastal development is a good step to

conserve sea turtle habitat.

• S8—Money collected for sea turtle conservation mea-

sures will be honestly and efficiently used.

The eight statements were used to gather information

regarding the respondents’ awareness of SLR, their opinion

on mitigation strategies success, their perception regarding

the importance of the ecosystem on their daily lives, the

linkage between the ecosystem and local economy, and

their level of trust in the use of funding for conservation

efforts. Using these questions allowed us to analyze the

correlations between their results with their indicated WTP

values. The resulting information is expected to provide

valuable insight for policy makers trying to understand the

perception of stakeholders regarding various conservation

efforts in Florida.

Sample Selection

In choosing the survey population sample, we specified the

population of interest, the sample frame and the method in

which the survey would be conducted. Due to our interest

in finding the WTP of coastal city residence and that of

inland city residence, we chose to conduct face-to-face

interviews with respondents from the coastal city of Cocoa

Beach and the inland city of Oviedo. We then used the

2010 U.S. Census Bureau data for those cities to randomly

Environmental Management (2016) 57:176–188 179
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generate a list of city blocks, which were used to conduct

the interviews. Once the blocks were designated, inter-

viewers attempted to interview all residents of that block,

provided that they were available and willing to participate

in an interview when the interviewers were present in the

neighborhood. A total of 72 respondents were interviewed

in Cocoa Beach, and 71 respondents were interviewed in

Oviedo. Such a sample size was believed to be adequate

statistically (Loomis et al. 2000).

A comparison of some demographics between the sur-

veyed group and the two communities is presented below

(Table 1). This table shows that the sample group was

older and had a higher number of female respondents. The

sample had a slightly lower reported median household

income, and was nearly identical to the communities’ high

school completion rate.

Results

The open-ended values were averaged to estimate the

WTP, and were further evaluated in a regression analysis to

evaluate possible correlations between respondent charac-

teristics and their WTP. Turnbull estimator was used as the

tool to estimate the WTP from the dichotomous choice

data.

The open-ended approach to elicit WTP values provided

more freedom to respondents wanting to give a value that

might not be found within the pre-determined values pre-

sented in a DC approach. The mean WTP using the open-

ended values are presented in Table 2. This is compared to

the mean values of the first and second values respondents

encountered from the DC questionnaire. It was found that

the average WTP during the open-ended questionnaire

exceeded the mean of the first value offered and that of the

second indicating that the two values presented to the

respondents did not capture the maximum WTP of many of

the responders.

A regression analysis was used to compute any signifi-

cant correlations between the WTP values, given by the

respondents, and their demographics. We were also inter-

ested in finding the effects of the DC values presented to

the respondents on their maximum WTP (Table 3). It was

found that the second value presented to the respondents

had a statistically significant correlation to the maximum

WTP value. This indicates the maximum WTP value was

influenced by the two values initially given in the ques-

tionnaire. Additionally, the age of the respondents was

found to correlate with the WTP value in a negative way.

That is, as the age of the respondents increased the WTP

value decreased as indicated by the coefficient of -7.09.

This decrease could be an indication of higher responsi-

bility in assessing the question among older responders. It

can also be argued that younger generations are more

willing to make greater concessions for environmental

conservation. Additionally, an analysis was conducted

between the WTP values indicated by respondents and

their responses to the 8 statements provided in the ques-

tionnaire (Appendix, question 7). The respondents were to

indicate their level of agreement to the listed statements. It

was found that statements S5, S7, and S8 had significant

positive correlations with the indicated maximum WTP

(Table 3).

The DC contingent valuation method (DC-CVM) offers a

limited insight into the true WTP of an individual. If a

responder answers ‘‘Yes’’ to a WTP value, this indicates that

the responder is willing to pay that value or more. If the

responder then answers ‘‘No’’ to the higher value provided, it

is evident that the WTP is between that first and second value

(Haab and McConnell 2002). In our analysis, the WTP value

was calculated using the Turnbull estimator method (Turn-

bull 1976). Using the upper and lower bounds, the Turnbull

Table 1 Demographics of the

sample surveyed compared to

that of the two cities

Variable Sample average Cities average

Age 48.00 36.9

Completed High School (%) 90.20 90.9

Median Household Income (1000’s $/year) 57.30 64.4

Female/Male Ratio 1.2 1.0

Table 2 Estimated WTP from

open-ended data
Descriptive statistics Open-ended WTP ($) First value presented ($) Second value presented ($)

Minimum 0.00 20.00 10.00

Mean 57.10 32.07 50.64

Median 50.00 30.00 55.00

Maximum 500.00 40.00 75.00

Standard deviation 54.39 7.51 20.34

180 Environmental Management (2016) 57:176–188
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estimator constructs an interval estimate for the WTP based

on the values given by the respondents in the survey (Ahti-

ainen 2007). As expected, the percentage of respondents

voting ‘‘Yes’’ for the proposed referendum question

decreased as the dollar amount increased.

The Turnbull estimator uses the ‘‘yes’’ or ‘‘no’’

responses provided by the respondents to construct WTP

intervals. The respondent is first asked if they are willing to

pay a value, if they answer yes to that value. A second

question asks if they are willing to pay a higher value. If

they say no, however, they are asked if they are willing to

pay a value lower than the first value they encountered.

These choices were combined to obtain estimates for the

frequency of responses of the different WTP intervals

(Carson et al. 1992). The bids randomly distributed

between the respondents were $10, $15, $20, $25, $30,

$40, $45, $55, and $75. Table 4 below presents the nine

intervals defined by the bid amounts.

To calculate the Turnbull WTP value, the sum product

was calculated between the lower bound values and the

change in density as follows:

ð0 � 0:14Þ þ ð10 � 0:01Þ þ ð15 � 0:01Þ þ ð20 � 0:04Þ
þ ð25 � 0:06Þ þ ð30 � 0:14Þ þ ð40 � 0:09Þ
þ ð45 � 0:11Þ þ ð55 � 0:13Þ þ ð75 � 0:27Þ ¼ $42:89

The estimated WTP using this method was $42.89. The

median (50th percentile) value of WTP falls in the $45–$55

range (Table 5). The first two columns of Table 5, present

the lower and upper bound values of the intervals. The

Table 3 Correlations between

the open-ended WTP values and

demographics of the

respondents

Coefficients Standard error t Stat P value

Intercept 69.26 34.75 1.99 0.04

First value presented -0.84 0.61 -1.37 0.17

Second value presented 1.29 0.22 5.78 0.00***

Age of respondent -7.09 3.84 -1.84 0.06*

Gender 2.05 8.46 0.24 0.8

Education -5.37 5.72 -0.93 0.35

Household income 1.97 3.46 0.56 0.57

Number of years residing in Florida -5.7 4.77 -1.19 0.23

Intercept -84.364 39.279 -2.148 0.034

S1 -0.091 3.577 -0.025 0.98

S2 15.458 10.763 1.436 0.153

S3 10.99 8.32 1.321 0.189

S4 -8.081 9.696 -0.833 0.406

S5 8.953 5.042 1.776 0.078*

S6 5.637 6.415 0.879 0.381

S7 15.307 7.561 2.024 0.045*

S8 16.405 5.376 3.051 0.003**

Values marked with an asterisks (*) have a statistically significant correlation

Codes of significance: * = 0.01 ** = 0.001 *** = 0

Table 4 Responses to bid

intervals
Lower bound ($) Upper bound ($) Number of yes Probability of

yes

Change in density

0 10 121 0.86 0.14

10 15 120 0.86 0.01

15 20 118 0.84 0.01

20 25 113 0.81 0.04

25 30 104 0.74 0.06

30 40 84 0.60 0.14

40 45 72 0.51 0.09

45 55 56 0.40 0.11

55 75 38 0.27 0.13

75 ? 0 0.00 0.27

Turnbull estimate $42.89
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third column presents how many respondents had said yes

to the value presented to them of the 141 that participated

in the survey. An estimated 86 % of all respondents agreed

to pay a value between $0 and $10.

To estimate the economic influence of the respondents’

opinions on their WTP, we compared the estimated WTP

of respondents who selected ‘‘agree/strongly agree’’ for the

S1-S8 statements versus the WTP of those who selected

‘‘disagree/strongly disagree’’. Table 5 presents the esti-

mated WTP of respondents that agreed or strongly agreed

to a specific statement (column 2) compared to the WTP of

respondents that disagreed or strongly disagreed to the

statements (column 4). The last column of this table pre-

sents the percentage increase between the WTP of

respondents who agree versus those who disagree.

The overwhelming majority of respondents (94 %)

agreed that action must be taken in order to protect sea

turtle nesting habitats of Florida coasts (S2) as can be seen

in Table 5. These respondents were willing to pay on

average $21.76 per year for 5 years. Those who agreed or

strongly agreed with the statement ‘‘limiting coastal

development is a good step to conserve sea turtle habitat’’

(S7) were willing to pay on average $27.07 per year for

5 years more than those that disagreed with S7. This was

found to be the greatest difference in the WTP between

individuals who agreed or disagreed to a statement.

When comparing the hypothetical WTP values of

respondents that agreed or disagreed to the statement that

the health of the sea turtle population will have an effect on

their lives (S5), we found a typical difference of $23.13 per

year. What must be noted here is that this yielded the

highest hypothetical WTP value ($35.20), which is an

indication that individuals that perceive an improvement to

their lives as the state of the sea turtle population improves

give a higher value to sea turtles. Additionally, it was found

the respondents that were familiar with eco-tourism (S6)

were willing to pay $25.67 more than those who were not.

These findings provide us with insight into likely aspect of

sea turtle ecosystems which is highly valued among people.

And thus, the difficult task of raising conservation aware-

ness efforts can be appropriately guided.

Respondents agreeing to the statement ‘‘The health of

the sea turtle population will affect the ecosystem’’ (S3)

were willing to pay $24.84 per year for 5 years more than

those who disagreed (Fig. 2). This difference was $201.76

when the statement was ‘‘I enjoy seeing/would enjoy see-

ing sea turtles in their habitat’’ (S4. This is an indication of

the non-use value that is placed on the commodity.

Limitations

The CVM has greatly improved over the years with more

researchers applying this method to a broader range of

valuation needs. However, it is still relatively controversial,

and some question whether it accurately measures the WTP

for maintaining the environmental quality of the public

goods. This concern mainly stems from the understanding

that people are unfamiliar with placing dollar values on

environmental or public goods and services. For a greater

efficiency in bid collection, the DC method was employed

in this study. This, however, can introduce a source of bias

Table 5 Hypothetical WTP ($) by category of opinions

WTP value of respondents

indicating ‘‘Agree/

Strongly Agree’’

Percentage

agreed (%)

WTP value of respondents

indicating ‘‘Disagree/

Strongly Disagree’’

Percentage

increase (%)

S1 31.56 62 28.41 11

S2 29.26 94 7.50 290

S3 32.34 81 7.50 331

S4 29.26 91 7.50 290

S5 35.20 52 12.07 192

S6 33.17 67 7.50 342

S7 30.82 88 3.75 722

S8 29.73 67 14.38 107

S1 S2 S3 S4 S5 S6 S7 S8
Agree 31.56 29.26 32.34 29.26 35.2 33.17 30.82 29.73
Disagree 28.41 7.5 7.5 7.5 12.07 7.5 3.75 14.38
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Fig. 2 The influence of opinion on WTP
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as it provides some kind of expectation for the respondent

(Samples 1985).

Results show a strong correlation between individuals

that agreed with statements S5, S7, and S8 of the survey, and

the probability to pay. Such correlation indicates that the

payment method and the method of the improvement

affected the responder’s answer. This expresses that answers

to the WTP question may be biased because the respondents

express their feelings about the scenario or the mitigation

method rather than the value for the good. Additionally, the

results of this survey might have been affected by anchoring.

This means that respondents might have overexpressed their

WTP with the provided image of a bitter future of sea turtles

under business as usual, i.e., without the provided infor-

mation. Some of these responses were protest answers; this

was obvious in a few surveys when respondents indicated

they would not be willing to pay anything as soon as they

learned the payment vehicle is an increased tax. Other

payment vehicles considered include donations. However,

the decision to use a tax increase as the payment vehicle was

made to avoid any respondents giving a ‘‘free rider’’ answer,

meaning they give a value that they do not believe they will

pay because they have a choice. Further research is war-

ranted in designing contingent valuation surveys to avoid

responses’ dependent on the payment vehicle and the

method of improvement. Other limitations included reach-

ing a larger sample size in a higher number of areas. For

example, the population of the two cities in our study was

44,573 (2010 Census). Therefore, using the 95 % confidence

intervals in a sample of 142 drawn from this population are

plus or minus 8.21 % points. Because interviews were face

to face, our ability to send out mass requests for survey

completion was hindered. An interviewing method to reach

a larger sample would be desirable; however, this type of

survey completion requests was avoided to reduce noise and

bias responses.

Conclusions

This paper reports the results of our research on assessing

the estimated amount Floridians are willing to pay for the

protection of sea turtles from SLR. CVM was applied to

estimate the WTP of Florida residents to protect this nat-

ural commodity. Residents from two Florida cities, namely

Cocoa Beach and Oviedo, participated in a survey inter-

view and were asked to indicate their WTP to protect sea

turtle nesting habitat. In development of the survey and

collection of the data, decisions were made to reduce the

presence bias responses. The extent of effort that went into

reducing bias was to assure we obtain an estimated WTP

value close to the actual value respondents would be

willing to pay. The survey was designed with the assistance

of UCF’s Survey Research Laboratory and introduced the

respondents to the phenomena of SLR and its effects on

coastal areas. Additionally, the survey discussed the miti-

gation strategies considered to protect sea turtle nesting,

the agency which will administer such mitigation projects,

and the vehicle of fund collection. The survey also allowed

respondents to indicate their views on eight statements by

choosing whether or not they agree with the statement.

Their responses were then used by a regression analysis

model to investigate correlations between individuals’

views on the statements and their WTP. This model was

also used to draw correlations between respondents’

demographics to their WTP. Notably, we found a negative

correlation between age and WTP.

An open-ended survey and the Turnbull method were

used in order to estimate the hypothetical WTP of Floridian

residents. Our findings estimate the potential aggregate

WTP value of residents from these two cities to be between

$9.5 and $12.5 million dollars over a 5-year period to help

protect sea turtle nesting habitat from the impacts of SLR.

We found that the difference between the WTP of the

two surveyed cities was negligible. Greater differences in

WTP, however, were found between those who agreed

versus those who disagreed to the eight statements. Upon

indicating their WTP value, respondents answered

‘‘agree’’ or ‘‘disagree’’ to a list of statements. The esti-

mated WTP value was higher when respondents agreed to

statements such as ‘‘The health of the sea turtle popula-

tion will affect the ecosystem’’, ‘‘Sea turtle population

will affect tourism in coastal cities’’, and ‘‘Limiting

coastal development is a good step to conserve sea turtle

habitat’’. We also found that prior knowledge of the

effects of SLR on sea turtle nesting habitat did not

increase an individual’s WTP. The WTP to protect sea

turtle nesting habitat was approximately 331 % greater

when individuals indicated they agreed with statement S3

(‘‘The health of the sea turtle population will affect the

ecosystem’’). These findings provide valuable insights to

individuals concerned with establishing methods to raise

public interest and funds for conservation projects.

Our findings suggest that the top indicators of an indi-

vidual’s WTP include their trust in the proposed mitigation

method, as well as their understanding of eco-tourism and

the ecosystem. The latter suggests that educating the public

on the interconnectedness of sea turtle population and the

ecosystem health is likely to increase the WTP. In our

findings, the aggregate WTP values provide decision

makers with estimates on how much Floridians value Sea

turtles. Also, our correlation analysis provides insight to

conservationists on which aspect of sea turtle ecosystems is

highly valued among people and which awareness strategy

is likely to create the greatest contribution to protection of

the species.
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Appendix

The following is one version of the three surveys which

was provided to the respondents. Other versions varied

only in the price range in the dichotomous choice values.

UCF Research Survey

With the funding received by the U.S. Fish and Wildlife

Service, the University of Central Florida research group,

HEESA, is studying the socioeconomic impacts of SLR on

sea turtles in the state of Florida. Your participation in this

research survey is requested.

This survey which takes about 10 min to complete will

be used in part to evaluate the ecosystem services provided

by sea turtles. This survey will provide valuable data for

the research. Participation in this survey is voluntary, and

respondents will not receive any direct benefit. The inter-

viewers are students who have volunteered to conduct

these interviews. You must be at least 18 years of age to

participate in the survey.

If you have any questions about the study, please contact

XXXX, the principal investigator, at 407-823-XXXX.

Thank you.

Climate change has led to a significant increase to the

mean sea level in the past few decades. One of the impacts

of SLR includes loss of coastal areas. Reduction in coastal

areas translates to a decrease in the nesting habitat of

certain species. This could be detrimental to the surviv-

ability of coastal nesting species such as sea turtles (See

Fig. 3a and b).

Fig. 3 a A sea turtle nest prior to sea level rise. b A sea turtle nest

after sea level rise

Fig. 4 a 90 % of all loggerhead nesting in the United States occur in

Florida. b Green turtles are the second most common sea turtle on

Florida coasts
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Sea turtles have existed and benefited the earth for over

100 million years. They maintain the habitats of other

species such as coral reefs and sea grass beds; additionally

they contribute to the process of nutrients cycling, and

balancing the food web. In the past few decades, their

numbers have drastically declined and are now considered

endangered (See Fig. 4a and b).

The level at which SLR will impact the sea turtle

habitat is largely dependent on the land-use behind the

beach and whether the inland retreat of habitat is

restricted. Under natural conditions beaches will shift

landward in response to a rise in the sea level. But in

areas which have high human modification and devel-

opment, SLR can eradicate coastal habitats (See Fig. 5a

and b).

Studies have shown that one promising strategy to

protect sea turtle habitat is by identifying and legally

protecting it. This can be done through implementation of a

Coastal Construction Control Line or CCCL. A CCCL will

prohibit construction within a certain distance of the sea.

This allows for a buffer zone between the mean sea level

increase and the development which will protect sea turtle

habitat of Florida coasts.
Fig. 5 a A depiction of an unrestricted nesting habitat. b Coastal

development can eradicate coastal habitat

Suppose Florida policymakers were considering a proposal to extend the length ofthe CCCL by 100 feet in order to 
secure sea turtle nesting habitat. Such changes could lead the government to impose a state wide tax increase to 
contribute to the Ecosystem Management and Restoration Trust Fund.  Suppose this proposal was put to a 
referendum vote.

1) Would you vote in favor of this proposal if it will cost each Florida household $25 per year for five (5) 
years? 

a. Yes (skip question 3)
b. No (skip question 2)
c. Don’t know, it depends (skip question 2)

2) Would you vote in favor of this proposal if it costs each Florida household $45 per year for five (5) years?
a. Yes
b. No
c. Don’t know, it depends

3) Would you vote in favor of this proposal if it costs each Florida household $15 per year for five (5) years?
a. Yes
b. No
c. Don’t know, it depends

4) What is the maximum amount you are willing to pay to secure sea turtle nesting habitat ?_____/year

5) If you were voting on this referendum today, how sure are you that you would vote the same way you 
answered above? 

Absolutely 
Sure 

10 9 8 7 6 5 4 3 2 1 Not 
Sure
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Question 6: 

Compare alternative A, B, and C in the table below and select the option you most prefer. 

Remember: Any money you spend on these alternatives is money that could have been spent on other things.  

Alternative Attribute Alternative A Alternative  B Alternative C

CCCL (feet) 50 150 200

Beach Nourishment
(Rate) Rare Once per 7 years Once per 2 years

Green Turtle 
ESA Status* Endangered Threatened Recovered

Cost per year
Added cost to your 

household each year for 10 
years

$0 $25 $60

Check one box

*Expected result in 50 years for each option

Note: Endangered < Threatened < Recovered

Question 7:

Please read the statements below and check the box which best fits your views. 
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I am aware about the effects of sea level rise on sea turtles.

Sea turtle nesting habitat on Florida's coast should be protected.

The health of the sea turtle population will affect the ecosystem.

I enjoy seeing/would enjoy seeing a sea turtle. 

The health of sea turtle population will indirectly affect my life.

Sea turtle population will affect tourism in coastal cities

Limiting coastal development is a good step to conserve sea turtle habitat. 

Money collected for sea turtle conservation measures will be honestly and 
efficiently used
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