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Abstract

Waterfront open spaces provide environmental benefits, recreational opportunities, and
prospects for water-dependent economic activities. However, with growing populations and
associated urbanization, waterfronts and other open spaces often compete with roads, shopping
centers, industrial development, and residential zones. Growth presents important challenges for
elected officials, planners, and natural resource managers because, in addition to many benefits,
urban development can increase stress on the landscape and compromise environmental quality
and community resilience. This study employed a mail survey and contingent valuation method
(CVM) to estimate residents’ willingness to pay (WTP) to preserve open space in coastal cities
in Alabama and Mississippi. Four different interval-censored regression models were constructed
to estimate WTP to support open space preservation. Approximately 60% of respondents voted
in favor of the proposal, which suggested the majority of residents valued open space
preservation. Results indicated that coastal residents were willing to make a one-time payment of
$80.52 to $162.14 per household. Respondents’ membership in a conservation organization and
income had a positive relationship with WTP, whereas age and residence duration were
negatively associated. Findings provide evidence of positive open space value to local
communities and can help policy makers and natural resource managers make better-informed
decisions regarding the balance between open space preservation and urban development.

Keywords: Gulf of Mexico, interval censored model, mail survey, nonmarket valuation
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Highlights

A majority of residents were willing to pay for open space preservation.

WTP was positively related with conservation group membership and household income.
WTP had a negative relationship with respondents’ age and residency duration.

WTP for open space preservation ranged from $80.52 to $162.14 per household.

A total monetary value of open space preservation was $10.84 million.
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1.1  Introduction

Open spaces are socially-valued public and private areas with water permeable surfaces,
located within or adjacent to populated places, and mostly devoid of built structures (McConell
and Walls 2005; USDA Forest Service 2007). Such areas are partially or completely covered
with trees, grass, water, and other vegetation and are often categorized as public parks (state and
national parks), playgrounds (football, soccer, and baseball fields, and golf courses), wetlands,
cemeteries, beaches, forested land, agricultural land, pastures, and shrub land (Bolitzer &
Netusil, 2000; Klaiber & Phaneuf, 2010). Open space that represents terrestrial ground cover is
often referred to as green space, whereas aquatic areas can be referred to as blue space, while
open space adjacent to water bodies is waterfront open space (Taylor & Hochuli, 2017;
Wentworth, 2017). In addition, working waterfronts, lands used for small water dependent
activities such as recreational boat harbors, marinas, aquaculture, and fishing docks, may include
some undeveloped waterfront open space (NWWN 2016). Open space provides a variety of
benefits! including visual aesthetics, wildlife habitat, recreational opportunities, urban heat island
reduction, air quality improvement, storm-water runoff control, energy use reduction, and a
potential increase in real estate value (Brander & Koetse, 2011; Dwyer, McPherson, Schroeder,
& Rowntree, 1992; Nowak, Hoehn III, Crane, Stevens, & Walton, 2007). In addition, open space
provides health and sociocultural benefits (Campo, 2002; Shabman & Bertelson, 1979; Zhai &
Suzuki, 2009). Open space benefits are a vital part of residents’ everyday lives, and the value of
open space to a high quality of life is increasingly recognized (Woolley and Rose 2004).

In particular, benefits from waterfront open space are critical to coastal communities and

people who visit these places. However, with growing populations and urbanization, open space

' We acknowledge that some open spaces provide disservices, such as unmaintained abandoned lots.

4



50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

can be threatened by urban development, such as roads, buildings, aeronautical flyways,
pollution, and other repercussions of growing cities (McDonald, Forman, & Kareiva, 2010; Wu,
Ye, Qi, & Zhang, 2013). Population statistics underscore the relevance of urban expansion in
natural resource management considerations. More than half (54.4%) of the total U.S. population
lived in rural areas in 1910, which decreased to less than a quarter (19.3%) in 2010, suggesting a
vast shift of population from rural to urban areas in the past century (U.S. Census Bureau 2016).
To accommodate the increase in urban population, urban land is projected to increase from
3.10% in 2000 to 8.10% in 2050 (Nowak et al., 2010). In particular, coastal regions have
experienced substantial population gains. For example, the population of coastal counties in the
Gulf of Mexico has increased by 150% from 1960 to 2008 (U.S. Census Bureau 2010).
Population growth often results in land conversion, fragmentation, and parcelization that
increases the potential for converting natural land to commercial and residential uses (Harper &
Crow, 2006). The rate of land conversion, due to anthropogenic activities, to developed land uses
is particularly high in coastal areas. Nationwide, the population in coastal counties increased by
43% during 1960-1990, faster than the national average (Ehrenfeld, 2000). Underscoring this,
256,100 acres of wetlands were lost in the Gulf of Mexico and 40% of this loss was attributed to
urban development between 1996 and 2006 (NOAA, 2010). Thus, the changing landscape due to
population growth and urbanization will have major impacts on environmental quality in urban
and urbanizing areas. Rapid growth presents challenges for elected officials, planners, and
natural resource managers in balancing economic growth and maintaining environmental quality.
With increasing urbanization, the preservation and management of open spaces has become an

important policy issue (Geoghegan, 2002).
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Open space benefits are considered public goods (i.e., non-rival and non-exclusive) and
are often characterized by inefficient market allocation (Geoghegan, 2002; Wolch, Wilson, &
Fehrenbach, 2005). Fausold and Lilieholm (1999) categorized open space values as direct
benefits from market and nonmarket goods and indirect benefits that positively impact local
communities and economies. Benefits and services of open space that are traded in markets, such
as timber and crops, can easily be valued monetarily (Mcconnell & Walls, 2005). However,
environmental benefits that are not directly traded in markets are difficult to quantify in
monetary terms (Brander & Koetse, 2011; More, Stevens, & Allen, 1988). Lack of a monetary
value associated with environmental benefits makes it difficult to demonstrate their importance
and, as a result, these services are often neglected in decision-making processes (Boyer and
Polasky 2004; Sander and Polasky 2009; Fan and Yang 2010). Therefore, it is helpful to quantify
a monetary value of nonmarket benefits of open space, which enables comparison of open space
value with other land-use alternatives, assist in decisions pertaining to sufficient provision and
conservation of open space benefits, and provide guidance for future land-use decisions.

Monetary valuation helps financial experts, city planners, and policy makers carry out
benefit-cost analyses to guide informed environmental investment decisions and help gain public
input into conservation decisions (Lambert 2003). In addition, a monetary value that society
places on ecosystem services indicates the extent to which such services are prioritized which, in
turn, informs decision makers regarding proposed conservation activities (Campbell & Brown,
2012). Using proper valuation techniques, decision makers can demonstrate environmental
benefits per dollar spent and determine trade-offs between various land-development
alternatives. For example, city planners and real estate developers can account for trade-offs

between open space preservation and development when they have information on how the



95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

public values open space areas (Anderson & West, 2006). Thus, there are practical applications
for quantitative and monetary assessments of the demand for open space preservation.

Economists have used a variety of techniques to quantify monetary values of open space.
There are two broad methodological approaches in quantifying monetary values of nonmarket
amenities: stated preference and revealed preference methods. The contingent valuation method
(CVM) is commonly used as a stated preference approach involving the elicitation of economic
value through the use of a hypothetical scenario posed to respondents (Cummings, Harrison, &
Rutstrom, 1995). In CVM, respondents are typically asked how much they are willing to pay
(WTP) or accept in compensation (WTA) for some change in quality or availability of
environmental goods and services (Hanley, MacMillan, Patterson, & Wright, 2003; Mitchell &
Carson, 1989). WTP represents the maximum amount of money an individual is willing to pay to
preserve an environmental amenity, such as waterfront open space, or improvement in the
quality of open space (Carson, 2012). Conversely, WTA is the minimum amount of money that
an individual is willing to accept as a compensation when the individual is made worse off due to
a decrease in environmental quality (Alberini, Boyle, & Welsh, 2003). Both WTP and WTA are
based in Hicksian welfare constructs and can be effectively used to quantify the monetary value
of environmental amenities, such as those associated with open space (Balisteri et al. 2001 and
Kolstad 2011).

Many previous studies used the WTP approach to assess monetary value of open space
benefits. For example, Breffle et al. (1998) used CVM to estimate the value of 5.5 acres of
undeveloped land. In-person interviews were conducted and the respondents were asked how
much they were willing to pay to keep the land undeveloped forever. The authors estimated a

mean WTP of $234.00 per household to preserve the land. The authors found that the amount of
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WTP was greater than the cost of land when the distance was extrapolated to include one mile of
neighborhood property. Lorenzo et al. (2000) estimated WTP to preserve urban forest in
Mandeville, Louisiana. Results showed that more than 80% of respondents believed that
protection and preservation of urban trees was an important function of the city and they were
willing to pay at least $6.00 per person per year for their protection. Similarly, Loomis et al.
(2000) estimated the total economic value of restoring ecosystem services such as dilution of
wastewater, natural purification of water, erosion control, habitat for fish and wildlife, and
recreation. Authors estimated that households were, on average, willing to pay $21.00 per month
for the additional ecosystem services. The authors concluded that generalizing the benefit of
ecosystem services, as estimated by household willingness to pay, would exceed the water
leasing cost of $1.13 million and Conservation Reserve Program farmland easement cost of
$12.30 million.

In another study, Cho et al. (2005) used tobit and heckit regression models to quantify a
monetary value of a hypothetical land conservation easement in Macon County, North Carolina.
Their WTP estimates to participate in the program via a property tax increase ranged from
$10.97 to $21.79 per household. Jim and Chen (2006) conducted a similar study to estimate the
monetary value of recreational amenity use of urban green space via face-to face interview
surveys. The authors found that 96.60% of respondents were willing to pay to use urban green
space for leisure activities. The mean WTP was estimated to be $2.11 per person per month,
which was higher than the entrance fee. The monetary value of green space was $66.22 million
per year when aggregated, which was six times larger than the annual expenditure made on urban
green space in the study area. Another study by Majumdar et al. (2011) estimated monetary

values of Savannah’s (Georgia) urban forest. Estimated median WTP was $2.10 as a fee per visit
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to access any urban forest resources, and based on this value, the annual value of urban forest
was estimated to be $11.50 million. Thus, numerous studies have used CVM and estimated
monetary value of nonmarket benefits and services of open space to illustrate importance of
these benefits to human welfare and facilitate more informed natural resource conservation
decisions.

This study used the WTP approach to estimate monetary values associated with urban
open spaces in the Alabama and Mississippi Gulf Coast. The study included urban areas
characterized by intense population pressure, loss of open space and associated environmental
benefits, and land fragmentation. In this study, all types of open space were considered; however,
waterfront open space was of particular interest in this study. The study focused on ecosystem
services, including coastal habitat, water quality, and small-scale waterfront businesses. This
study determined coastal residents’ attitudes towards waterfront open space and commercial and
residential growth. Besides its focus on urban areas of the Gulf Coast, this study is unique in its
use of multi-model comparison of WTP estimates to identify an appropriate model for deriving
the highest degree of precision available from WTP estimates. As well, the study examined the
association of sociodemographic characteristics with WTP to preserve waterfront open space.
Thus, this study provides estimates of the monetary value coastal residents placed on open space
and identifies their attitudes towards open space preservation. This information can be used in
future urban development decisions to quantify monetary tradeoffs associated with open space
preservation and facilitate conservation initiatives that balance the need for open space
preservation and residential and commercial development. The findings can also be applied to

other urban areas where preservation of open space is needed.
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1.2 Material and methods
1.2.1 Study area

The study was conducted in four coastal cities of Mississippi and Alabama, located in the
southern United States: Gulfport, Ocean Springs, Mobile, and Daphne (Figure 1). Over 19% of
the study area is water bodies (U.S. Census Bureau, 2012a and 2012b). From 1990 to 2010, the
study area population increased by 14.70% and housing units increased by 23.57% (U.S. Census
Bureau, 2012a and 2012b). Between 2000 and 2010, housing growth slowed to 6.37% compared
to the previous decade of 16.17% and might be due to impacts from Hurricane Katrina (2005)

and the 2007-2009 economic recession.

Primary or secondary road
— Mississippi-Alabama state border
i Waterfront

United States

Figure 1. Study area location in the Gulf of Mexico.

1.2.2 Data collection
Data for this study were collected via a mail survey? sent to 3,999 households of the four

sites in 2015 selected using a simple random sampling procedure. Each site received a number of

2 The original questionnaire is available from the corresponding author upon request.
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surveys proportional to its population: Gulfport (23%), Ocean Springs (6%), Mobile (63%), and
Daphne (8%). Sample size of 3,999 was selected to ensure that 384 completed questionnaires
would be returned assuming a 95% confidence level, 5% of margin of error, and an expected low
response rate of 10%, given it assessed environmental attitudes (Dillman, Smyth, & Christian,
2009). The mail survey was designed using the Tailored Design Method (Dillman et al., 2009) in
which residents were contacted four times via: (1) an introductory letter describing the research
project; (2) a letter with a survey questionnaire; (3) a thank you/reminder postcard; and (4) a
follow-up questionnaire. The mail survey questionnaire also included a web-link to an online
version of the questionnaire for participants who preferred to participate in the survey
electronically. To improve and calibrate the questionnaire, a pilot survey was conducted in
person before dispatching the questionnaire to the sample. The questionnaire was composed of
six sections that focused on respondents’ attitudes towards commercial and residential growth,
economic development, and open space; willingness to pay to support open space preservation
associated with waterfront areas; and participant sociodemographic characteristics. The
questionnaire included definitions of a working waterfront, as defined by the National Working
Waterfront Network (NWWN), and open space. Working waterfront was defined as waterfront
lands, infrastructure, and waterways used for small-scale water-dependent activities, whereas
open space was defined as socially valued public and private landscape with water permeable
ground cover. Reflecting NWWN, the survey assumed that open space and working waterfronts
were compatible.

A contingent valuation section was included in the questionnaire to determine
respondents’ WTP for open space preservation associated with waterfront areas. Respondents

were asked to consider a hypothetical scenario in which the local government proposed a
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dedicated fund to purchase land and create areas that promote and protect coastal habitat and
water quality while also promoting small-scale waterfront business (consistent with the presented
definition of a working waterfront). The decision to fund the open space-working waterfront
proposal would be made through a ballot voting initiative. It was assumed that if more than 50%
of the voters were in favor of the ballot initiative, the referendum would be binding and each
household would be required to make a one-time payment via their water bill. The land purchase
would be completed within the next five years and public access to these properties would be
available starting in 2020. The typical payment vehicle used in CVM studies are levies on
income taxes, water or land rates, increased park entrance fees, and increased sales taxes
(Morrison, Blamey, & Bennett, 2000). Loomis and DuVair (1993), Cameron and Quiggin
(1994), and Kim et al. (2012) used income tax, whereas Loomis et al. (2000) used a water bill as
the payment vehicle. The selection of a payment vehicle can be challenging as it should be
realistic, appropriate, and should remind respondents about their budget constraints so they do
not overstate their true WTP (Venkatachalam, 2004). An income tax vehicle may suffer from a
problem of respondents’ resistance to higher taxes (Boyle, 2003). For this study, a water bill was
selected as an appropriate payment vehicle given the nature of the project. After a description of
the hypothetical scenario, respondents were presented with referendum question. The name of
the respondent’s community was included with the CV scenario and each respondent was asked
to answer the referendum question referring to her or his community.

There were two referendum questions presented in the survey. The first question was
designed as a single referendum (SR) question. Respondents were given three possible options to
select as a response to the question: ‘For the proposal’, ‘Against the proposal’, and ‘Unsure/don’t

know’. The SR question was constructed as follows:

12
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“If there was a ballot proposal for a one-time payment of $__ added to your water bill to
increase open space, would you vote for or against the proposal?”

where a blank space following a $ sign was filled with one of 11 randomly-assigned payment
amounts (bids): $1, $10, $20, $30, $40, $50, $60, $70, $80, $90, and $100. Payment amounts
were determined based on the pilot survey and the literature.

A follow-up question was constructed as a double referendum (DR) question and
included choices for additional payments. The advantage of including a follow-up question in a
survey is that it can help produce more efficient estimates than using the SR question alone
(Alberini et al., 2003; Hanemann, Loomis, & Kanninen, 1991). The follow-up question was
constructed as:

“How much more would you be willing to pay as a one-time payment in addition to the amount
specified in the question__?"

where a blank space represented SR question number in the questionnaire. The respondents were
given five possible options to select as a response to the DR question: ‘None’, ‘About half’, “The
same’, ‘About twice the amount’, and ‘More than twice the amount’. The follow-up debriefing
question was posed to those respondents’ who voted against the initial bid question.

1.2.3 Non-response bias test

Survey data may suffer from a non-response bias if non-respondents significantly differ
from respondents in terms of observable characteristics that influence WTP leading to
unrepresentative responses (Whitehead, Groothuis, & Blomquist, 1993). Drawing conclusions
based on unrepresentative data might generate biased results. To determine if the survey
responses suffered from a non-response bias, a non-response bias test was implemented. If a non-

response bias is not present, then generalizing the response data to the general survey population
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is valid (Armstrong & Overton, 1977). In order to test for existence of non-response bias, a
condensed version of the questionnaire with key questions, such as those related to
sociodemographic characteristics and attitudes towards open space, was designed and sent after
the completion of the original mailing to a remaining 2,680 non-respondents. Lambert and
Harrington (1990) also used this approach in testing for a non-response bias. A non-response
bias test was conducted by comparing responses from a non-response mail survey with the
responses obtained from the original mail survey using a t-test for continuous variables and chi-
square test for categorical variables.

1.24 Econometric model

A random willingness to pay model, developed by Cameron and James (1987) as an
alternative to the random utility model, was followed with the dependent variable representing
unobserved WTP as a continuous random variable (Y;) and independent variables as a vector of
the observed variables (X;):

Yi=Xif+e, (1)
where f3’s are the parameters to be estimated, and ¢; (e~N(0,¢°I)) is the error term which
represents variables not included in the model but which cause variation in the dependent
variable.

From the responses obtained through the CV question, inference about whether the
respondent’s WTP was above or below the offered payment amount (¢;) was made. The
respondent voted ‘For the proposal’ if her/his WTP was higher or equal to the required payment
amount and voted ‘Against the proposal’ if her/his WTP was lower than the required payment

amount.

14
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The SR dichotomous choice question proposed by Bishop and Heberlein (1979) is the
simplest and most widely used method for eliciting respondents’ WTP in CVM studies (Kim et
al., 2012). The SR provides one of two bounds on WTP. If the respondent voted ‘For the
proposal’ at the given payment, #;, her/his WTP was assumed to be greater than or equal to a
payment, #; and was regarded as her/his lower bound. Similarly, if the respondent voted ‘Against
the proposal’ at the given payment, #;, her/his WTP was assumed to be less than payment, #; and
was regarded as her/his upper bound:

t,<WTP; if respondent voted ‘For the proposal’

t;>WTP; if respondent voted ‘Against the proposal’

While the SR is a relatively easy question for respondents to answer, it is often regarded
as a less efficient approach because it requires a large sample to attain a specified level of
precision (Hanemann et al., 1991). In response to this limitation, Hanemann et al. (1991)
developed a double-referendum (DR) model to improve the efficiency. In the DR model,
respondents were asked a second question immediately after answering the first SR question.
The payment included in the second question was higher for respondents who answered ‘For the
proposal’ to the first question. This information lowers the variance of the estimates of a mean
WTP (Haab & McConnell, 2002). The DR model increases efficiency over SR model by
constraining the part of distribution where respondents report false WTP amounts (Haab &
McConnell, 2002). The model produced both WTP’s lower and upper bounds for each
respondent which can be written as:

ti=WTP<t,, for ‘For the proposal’-‘Against the proposal’ responses

WTP>t; for ‘For the proposal’-‘For the proposal’ responses

WTP<t;,; for ‘Against the proposal’

15
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where #; and #; are payment levels included in the initial SR and a follow-up DR questions,
respectively. The additional information collected from the follow-up DR question was directly
incorporated to update the bounds on WTP in DR model.

DR has been criticized by many researchers because of numerous biases associated with
it (Trudy Ann Cameron & Quiggin, 1994; Haab & McConnell, 2002). For instanceThese biases
include starting-point bias, in which a response to a follow-up question is influenced by the bid
level in the first question (Mitchell and Carson 1993; Herriges and Shogren 1996; Flacjaire and
Hollard 2006); a shifting-effect bias, in which a respondent interprets a change in payment as a
signal of altered quality of the project (Carson et al. 1992; Alberni et al. 1997; Watson and Ryan
2007); and a strategic bias, in which respondents may react to the new bid level as a signal that
they can bargain over the price (Cooper et al. 2002; Carson and Groves 2007).

Designating WTP bound as a dependent variable resulted in interval data: a lower and
upper bound. The survey in this study included a follow-up question only for the respondents
who wished to make an additional payment to increase open space preservation associated with
waterfronts areas. Thus, responses ‘For the proposal’ in the initial question and ‘Against the
proposal’ in the follow-up question resulted in point data (both lower and upper bound on WTP
being the same). In a similar fashion, bounds on WTP were developed as interval, left-censored,
and right censored. To analyze these data and to estimate marginal WTP to support open space
preservation associated with waterfront areas, an interval censored model was used (Hanemann
etal., 1991). An interval censored regression model is useful when a researcher knows the
ordered categories into which observations fall, but is unaware of each observation’s exact value

(IDRE, 2017).
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Table 1 illustrates the type of data used in the econometric model to estimate WTP. For
example, if the respondents voted ‘For the proposal” at a given payment (t1) in the initial
question and ‘Against the proposal’ in the follow-up question (she/he was not willing to pay any
additional amount), then it was regarded as a point data (ti, t1). If the respondent voted ‘For the
proposal’ at a given payment (t1) in the initial question and then was willing to pay an additional
amount in the second question ranging from about half to about twice the additional amount (t),
then these two observations were combined and resulted in interval data (ti, t2). If the
respondents voted ‘Against the proposal’ in the initial question then it was left censored data (-co,
t1) because in this case her/his WTP was less or equal to a payment (t2) and was considered as
her/his upper bound. Similarly, if the respondent was willing to pay more than twice the amount
in the second question, then it was right censored data (t2, o) because, her/his WTP was greater
than or equal to payment (t2). Thus, in a case of left-censored data the lower bound was a
negative infinity, whereas for the right censored data the upper bound was a positive infinity. For
point data, lower and upper payment amounts were considered equal.

Table 1. Data types used in the interval-censored model to estimate marginal WTP to increase
open space preservation in coastal cities of Alabama and Mississippi.

Type of data Lower bound Upper bound
Point data A=[t1,t1] t1 t1
Interval data A=[t,t2] t1 t2
Left-censored data A=[-00,t1] NA t1
Right-censored data A=[t2,+00 | t NA

The contribution of likelihood function of an i”* individual respondent whose value of
WTP was somewhere in the interval (¢;; as lower bound and #2; as upper bound) is represented by
Pr(t;; £ Y; < ty;). When no information was gained on the bound of WTP from the CV

question, it resulted in being either left-censored for an individual with ‘Against the proposal’
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vote or right-censored with ‘For the proposal’ vote, and the likelihood function was represented
by Pr(Y; < t;;) and Pr(Y; = tg;), respectively. For the normally distributed error term,

£~N (0, ?1), the log-likelihood function is given by:

logL=Siev logeh (12L)+ Sienlogt1-p (B2L) )+ Sralogie (2L)-p (2£) ) 2)
where (.) is the standard cumulative normal distribution and observations i € L, i € R, and i €
I are left-censored, right-censored, and interval, respectively. This study estimated the model
using the maximum likelihood estimator. Maximizing the likelihood function produced estimates
of the function’s parameters (Haab & McConnell, 2002).

Having an unbounded model may yield either negative or excessively large WTP and
thus a reasonable bound should be placed to estimate WTP (Haab & McConnell, 2002).
Hanemann and Kanninen (2001) argued that willingness to pay should be bounded at the upper
level by income and lower level by zero (zero-income bound). WTP may be negative only when
the minimum expenditure necessary to achieve utility at the new CV scenario exceeds the
individual’s income (Haab & McConnell, 2002). As respondents’” WTP depends on income (y;)
and the vector (Z)), the restriction on WTP can be defined as:

0 < WTP, <, (3)

The payment range was thus updated by replacing negative infinity with zero and
positive infinity with the respondents’ income following Kim et al. (2012). There is a lack of
consensus in the literature regarding bounded and unbounded approaches (Kim et al., 2012).
Therefore, this study estimated median WTP used both approaches, bounded and unbounded,
and developed four models: (1) a single unbounded interval censored model (using a SR question
only with left-censored as negative infinity and right-censored as positive infinity); (2) double

unbounded interval censored model (using a DR question in addition to a SR question with left-
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censored as negative infinity and right-censored as positive infinity), (3) single bounded interval
censored model (using a SR question only with left-censored as zero and right-censored as
respondent’s income); and (4) a double bounded interval censored model (using the DR question
in addition to the SR question with left-censored as zero and right-censored as respondent’s
income).
Median WTPs and their confidence intervals were estimated following the Krinsky and

Robb (1986) procedure discussed in Haab and McConnell (2002). The Krinsky and Robb
procedure in computing welfare estimates has been recommended by many studies (e.g. Park et
al. 1991; Carlsson et al. 2003; Yoo and Kwak 2009). The procedure relies on the asymptotic
properties of maximum likelihood parameter estimates and simulates asymptotic distribution of
derived WTPs (Haab & McConnell, 2002). The first step in the procedure was to estimate the
interval censored model and to obtain parameter estimates 8 and variance-covariance matrix
7 (B). The second step was to obtain Cholesky decomposition matrix, C, such that CC' = V(B).
As a next step, a single K-vector was drawn from the estimated asymptotic distribution of the
parameter f; as:

B,=B+CXg )
where Xk is the random vector drawn from the standard normal distribution. This procedure was

repeated 10,000 times for each model to produce a simulation of the full distribution parameter
distributed N (3, 17([?)) under ideal asymptotic conditions. Finally, WTP was calculated based

on a new parameter vector, 8; (Equation 4). This process resulted in 10,000 simulated WTP
estimates, which were then sorted in ascending order and empirical statistics were calculated

such as mean, variance, and a 95% confidence interval.
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1.2.5 Variable description

Table 2 provides descriptions of variables used in estimating median WTP and their
mean values. Respondents who were unsure about their vote and those with missing values in the
independent variables were omitted in the econometric model. Three sets of independent
variables were used in estimating WTP. The first set included variables representing
respondent’s attitudes towards open space. This category included four variables. GROUP
indicated if a respondent belonged to any group promoting environmental or conservation goals.
This variable was selected to determine if association with environmental organizations or goals
affected their decision to support preservation of waterfront open space (Hanley et al., 1998;
Loomis et al., 2000). FUTDEYV represented respondent attitudes towards whether future
development should preserve the coastal character in the community. In creating diverse urban
landscapes, both green space and urban development are important. Thus, this variable captured
not only respondent attitudes towards open space preservation, but also indicated an acceptable
level of future growth in the community (Bridger, 1996; Jim, 2004). OPENUSE measured the
frequency of the respondent’s use of open space. It was assumed that a frequent visitation is
induced by quality and accessibility to open space (Jim & Chen, 2006). Thus, frequency of open
space was used in the model to capture importance of open space to respondents. GOVTRESP
referred to whether the respondent felt that the local government had a responsibility to the
public to provide usable public open space. This variable illustrated importance of government in
managing open space and allowed for examining relations between social and political
perception for open space preservation (Dietz, Stern, & Rycroft, 1989).

The second set of variables included in the model represented the important features of a

coastal community character. This category focused on aspects describing the coastal
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socioeconomic context necessary to formulate integrated planning for sustainable use of open
spaces (Rosenthal et al., 2012). This category included variables representing environmental
attributes (ENVINDEX), gaming and tourism (GTINDEX), and shipping and seafood industry
(SSINDEX) indexes. ENVINDEX was measured with different elements of a coastal character
such as close to nature, good place for family, and favorable climate. This variable was included
in the model because it illustrated the importance of aesthetic, visual, and environmental
dimensions of open space to respondents (McConnell & Walls, 2005). GTINDEX was measured
with two separate elements including gaming and tourism because tourism and gaming are
regarded as one of the key income generators in the study area (Adams, Hernandez, & Cato,
2004). This variable was included to assess the impact of tourism and gaming on open space
preservation. SSINDEX was also measured based on two separate elements including the
shipping industry and the seafood industry. Waterfront open space in the Gulf Coast has been
commercially used by shipping and seafood industry (NOAA 2016; NOAA 2018). Thus,
SSINDEX variable was incorporated to determine if decisions related open space preservation
were impacted by importance of these two industries to local communities. All of these elements
were initially measured as a mean grand score based on individual scores for each coastal
element using a five-point Likert scale: 1 — strongly disagree, 2 — disagree, 3 — neither agree nor
disagree, 4 — agree, and 5 — strongly agree. Then, a grand score was converted to a binary
variable with values above to the grand mean Likert score coded as 1 (agree) and below mean as
0 (disagree).

The third set of variables included respondents’ sociodemographic characteristics.
Contingent valuation surveys usually include information related to respondent socio-

demographic characteristics to determine if they influenced WTP estimates (Majumdar et al.,
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2011; Portney, 1994). This study included socio-demographic variables selected based on
previous studies. For example, duration of residence (RESD) (Johnston, Swallow, Tyrrell, &
Bauer, 2003); age (AGE), gender (GENDER), education (EDU), and household income (INC),
race (RACE) (Brummett, Nayga, & Wu, 2007; Majumdar et al., 2011) were included in previous
WTP studies. A variable representing renting or owning status of their dwelling space (RENT)
was included because respondents who owned dwelling pay their water bill whereas some of the
renters might not pay for water bill. Thus, this variable was used to quantify the effect of renting
versus owning the property on WTP because the payment vehicle used in contingent valuation
scenario was a water bill. An interaction term between respondents’ age and residency (AR) was
also included in the model to estimate how WTP was affected by older age residents who lived
in the community for a longer period of time. Variables were originally recorded using a five-
point Likert scale (FUTDEV, ENVINDEX, GTINDEX, and SSINDEX), continuous (AGE and
INC), dichotomous (GROUP, GOVTRESP, GENDER, and RENT), nominal (EDU and RACE),
and ordinal (OPENUSE and RESD) responses. For analysis purposes, all variables were
transformed into binary variables based on the mean Likert score for each variable where
individually reported Likert scores above the mean Likert score were recoded as 1 and O if they

were below the mean score.
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Table 2. Description of variables used in estimating WTP to increase open space preservation
associated with waterfront areas in coastal cities of Alabama and Mississippi (N=245).

Variables Description Mean
Respondents’ attitudes towards open space
GROUP Membership in a group promoting environmental or conservation
goals: 1 if a respondent belonged to any group promoting 0.23
environmental or conservation goals, 0 if no.
FUTDEV#®  Importance of future development to preserve the coastal character: 1 if 097
important and 0 otherwise. '
OPENUSE®*¢ Frequency of using local open space: 1 if used frequently and O 082
otherwise. '
GOVTRESP Responsibility of local government to provide usable public open
space: 1 if respondent thought that it was a responsibility of local 0.96
government to provide usable public open space , O if no.
Important features of coastal character®
ENVINDEX Importance to community's coastal character (close to nature, good
place for family, favorable climate): 1 if respondent agreed and O 0.79
otherwise.
GTINDEX  Importance of gaming and tourism industry (other than gaming) to
N . . 0.37
community's coastal character: 1 if respondent agreed and O otherwise.
SSINDEX Importance of shipping and seafood industries to community's coastal
. . 0.71
character: 1 if respondent agreed and O otherwise.
Respondents’ sociodemographic characteristics
RESD? Number of years a respondent has lived in the community: 1 if 15 years
. 0.71
or more, 0 if less than 15 years.
AGE? Respondent’s age: 1 if 65 year or older, 0O if less than 65 years. 0.35
AR Interaction effect of age and number of years a respondent has lived in 097
the community. '
GENDER Gender: 1 if male, O if female 0.54
EDU? Highest education level: 1 if respondent received bachelor's degree or
. . 0.62
higher, O if less.
INC? Household income before taxes in 2015 U.S. dollars: 1 if income was 0571
$65,000 or larger, O if less than $65,000. ’
RACE? Respondent’s: 1 if white/Caucasian, O if otherwise. 0.812
RENT Status of dwelling ownership: 1 if rented and 0 if owned. 0.131

4 Variables were recoded into a binary variable based on mean of each variable where values
greater than the mean were coded as 1 and values smaller than mean were coded as 0.
b Initially measured as 1 — major, 2 — moderate, 3 — minor, 4 — slight, and 5 — not at all.
¢ Initially measured as 1 more than one time per month, 2 — less than one time per month, 3 —
more than one time per year, 4 — just once per year, 5 — once in last couple of years, 6 — once in
last five years, and 7 — never.
d Initially measured as a mean grand score based on individual scores for each coastal element
measured on a five-point Likert scale: 1 — strongly disagree, 2 — disagree, 3 — neither agree nor

disagree, 4 — agree, and 5 — strongly agree. Then, a grand score was converted to a binary

variable with values above the grand mean coded as 1 (agree) and below the mean coded as 0

(disagree).
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1.3 Results

Of 3,999 mailed questionnaires, 1,079 questionnaires were returned as undeliverable and
49 as refusals or with a respondent reported as deceased, resulting in a useable sample of 2,871.
Respondents returned 438 questionnaires with valid responses resulting in an adjusted response
rate of 15.26%. Response was lower than expected; however, a comparison of responses from
the original mail survey and a separate follow-up non-response mailing indicated there was no
non-response bias: age (p=0.531), race/ethnicity (p=0.304), gender (p=0.2051), education
(p=0.826), rent/own your dwelling (p=0.536), income (p=0.191), working waterfronts considered
as threatened (p=0.2036), and importance of working waterfronts to community’s history and
culture (p=0.3723). Thus, generalizing responses to the entire survey population was statistically
valid.
1.3.1 Demographic overview

Summary statistics of all returned questionnaires indicated gender composition (male vs.
female) of respondents was equal (48.33% vs. 48.80%), whereas 2.87% of respondents did not
wish to reveal their gender. Average age of the respondents was 59 years old with 47.78% older
than 65 years old and 20.44% younger than 45 years old. One third (30.36%) of respondents
reported their total household income in 2015 dollars before taxes to be less than $45,000,
whereas 51.28% had a household income greater than $65,000, which was above mean
household income of $60,511 in Alabama and $54,906 in Mississippi for the year 2015 (U.S.
Census Bureau 2015). More than half of respondents (56.97%) either had completed a
Bachelor’s degree or had a post-graduate degree, whereas 9.69% had a high school education.
About three-fourths of the respondents (74.88%) were Caucasian followed by African American

(17.77%), whereas each of the other ethnic groups such as Asian, Native American, and
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Hispanic/Latino represented less than one percent. A total of 70.33% of respondents reported
they had lived in their community for more than 15 years, whereas 21.77% had lived in their
community for less than 10 years. Most respondents (84.74%) owned their dwelling, whereas
15.26% rented.
1.3.2 Attitudes towards open space and working waterfronts

Most respondents (96.93%) believed that it was important that future development
preserves the coastal character of their community. More than half of respondents (57.21%)
thought working waterfronts were very important for their community’s history and identity,
whereas 11.82% believed it was moderately important. The majority of respondents (71.29%)
also believed that working waterfronts composed of small-scale businesses were threatened.
More than 65% of respondents believed that commercial development, property taxes, storms,
changing economy and offshore energy production were major threats to the existence of
working waterfronts (Table 3). Most respondents believed coastal storms (88.86%) and a
changing economy (81.95%) were the most threatening factors to the existence of working
waterfronts, whereas residential growth had relatively less of an impact (46.24%). More than half
of respondents (56.91%) regularly used (more than once per month) local open space for various
purposes, whereas only 4.42% of respondents had never used open space. Most of respondents
(94.39%) believed that local government had a responsibility to the public to provide usable
public open space. One-fifth of respondents (19.43%) belonged to groups promoting
environmental conservation (e.g., Ducks Unlimited, Sierra Club, forest landowner associations).
In addition, nearly half of respondents (40.83%) believed that commercial development was a
major growth issue in their community as opposed to residential development (28.12%), people

relocating from other places (22.98%), and urban sprawl (22.49%).
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Table 3. Factors threatening the existence of working waterfronts in the community based on a

2015 mail survey conducted in coastal cities of Alabama and Mississippi.

Threat to working waterfront existence (%)

Factors Very Very Mean Median
None Little Moderate  High High Score  Score
(1) () 3) 4 )

Residential 1532 3844  31.50 9.25 549 251 2.40
development
Commercial 893 2075  37.18 2478 836  3.03  3.05
development
Property taxes 899 2145  31.88 2087 1681 3.15 3.1
Coastal storms 2.57 8.57 29.43 33.14 26.29 3.72 3.78
Changing 401 1404 4298 2464 1433 331 324
economy
Offshore
energy 9.94 2251 3392 1725 1637 3.08  3.02
production

More than 80% of respondents agreed that being close to nature, the seafood industry,

good place for family, and favorable climate were the most important elements of their

community’s coastal character (Table 4). Most respondents (74.49%) agreed tourism (other than
gaming) was an important element of coastal character, while 68.70% thought it was a shipping
industry, and 31.29% indicated the gaming industry was important. Factors such as close to

nature, good place for family, and a favorable climate had mean and median scores of more than

4.10 suggesting respondents were more inclined to the aesthetic aspects of open space.
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510 Table 4. Importance of different coastal characteristics based on a 2015 mail survey conducted in
511  coastal cities of Alabama and Mississippi.
Importance of coastal elements (%)

Neither
Coastal elements SFrongly Disagree asree Agree Strongly  Mean  Median
disagree 2) ‘ @) agree  score  score
(D) disagree )
3)
Close to nature 1.17 3.23 1290 49.56 33.14 4.10 4.16
Shipping industry 2.03 7.83 21.45 48.12 20.58 3.77 3.89
Seafood industry 0.86 4.30 10.03  46.70 38.11 4.17 4.25
Gaming 22.51 15.79 3041 20.18 11.11 2.82 2.88

Tourism (other than 145 522 18.84 4899 2551 392  4.00

gaming)
Good place for family 0.57 1.44 1092 51.44 35.63 4.20 4.22
Favorable climate 1.15 1.72 745 5444 35.24 4.21 4.43
512
513 More than half of respondents (53.96%) agreed that waterfronts should be protected at

514  any cost, whereas only 20.05% disagreed (Table 5). About three-fourths of respondents (75.67%)
515  believed waterfronts should be protected using both public and private initiatives. Only few

516  respondents believed that waterfronts may be forced to disappear (18.77%) or were not worth
517  protecting (3.79%).

518

519  Table 5. Importance of protecting working waterfronts in the community based on a 2015 mail
520 survey conducted in coastal cities of Alabama and Mississippi.

Agreement with waterfront protection (%)

Neither
Disagree agree nor Agree

Opinions related to working  Strongly Strongly Mean Median

waterfront protection disagree ) disagree @ Agree score  score
(1) & 5)

Should be protected at any 3.22 16.83 25.99 36.39 17.57 3.48 3.61
cost
Should be protected only 7.83 35.10 37.63 14.90 4.55 2.73 2.69
using private initiatives
Should be protected using 2.19 4.38 17.76 55.96 19.71 3.87 3.96
public and private initiatives
May be forced to disappear 20.81 33.25 27.16 14.47 4.31 2.48 2.38
Are not worth protecting 63.13 25.51 7.58 1.77 2.02 1.54 1.29
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1.3.3 Willingness to pay to preserve waterfront open space

Of 438 returned surveys, 379 contained answers to the contingent valuation scenario
question. More than half of respondents (58.58%) voted ‘For the proposal’ to purchase land for
open space preservation associated with waterfront areas at any payment level, 21.37% voted
‘Against the proposal’, and the remainder (20.05%) were unsure (Table 6). The number of
respondents voting ‘For the proposal’ was higher at lower payment levels. For example, at the
payment level of $1, 82.86% of respondents voted for the proposal, whereas 11.43% against it.
However, when the payment amount was increased to $100, 55.56% of respondents voted ‘For
the proposal’ and 25.00% voted ‘Against the proposal’. Although the number of respondents
willing to support the proposal decreased with higher payment levels, the majority of
respondents were still willing to make a one-time payment of $70 to $100 to increase open space
preservation suggesting that percentage of respondents did not decrease at higher payment levels
as expected.
Table 6. Respondents’ willingness to support a ballot proposal to purchase land to increase open

space at selected payment levels based on a 2015 mail survey conducted in coastal cities of
Alabama and Mississippi.

Number of responses in each category Total

Payment .
amount ($) Yes votes No votes Unsure votes responses in

Frequency % Frequency Y% Frequency % a category

1 29 82.86 4 11.43 2 5.71 35

10 28 70.00 9 2250 3 7.50 40

20 22 70.97 5 16.13 4 12.90 31

30 15 42.86 7 20.00 13 37.14 35

40 26 68.42 7 18.42 5 13.16 38

50 16 51.61 9 29.03 6 19.35 31

60 17 43.59 12 30.77 10 25.64 39

70 19 65.52 6 20.69 4 13.79 29

80 14 48.28 5 17.24 10 34.48 29

90 16 44.44 8 2222 12 33.33 36

100 20 55.56 9 25.00 7 19.44 36

Total 222 58.58 81 21.37 76 20.05 379
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As majority of respondents were still willing to pay a higher amount, a follow-up
referendum question was constructed for those respondents who wished to make an additional
payment. The majority of respondents (80.18%) who voted ‘For the proposal’ were willing to
make an additional payment, whereas 19.82% did not wish to make any additional payment
(Table 7). One third of respondents (33.78%) were willing to pay the same amount as they stated
in the initial question. About 13.51%, 18.47%, and 14.41% of respondents were willing to pay
half, twice, and more than twice the initial amount, respectively.

Table 7. Respondents’ willingness to make an additional payment in a ballot proposal to
purchase land to increase open space preservation associated with waterfront areas based on a

2015 mail survey conducted in four coastal cities of Alabama and Mississippi.
Number of responses in each category

Payment . More than Total
About half The same About twice . responses
amount No twice the .
the amount amount the amount ina
) amount categor
Freq. %  Freq. % Freq. % Freq. %  Freq. % gory
1 3 1034 2 6.90 9 31.03 5 17.24 10 3448 29
10 3 10.71 2 7.14 6 2143 8 28.57 9 3214 28
20 4 18.18 2 9.09 6 2727 7  31.82 3 13.64 22
30 2 13.33 1 6.67 8 5333 2 13.33 2 13.33 15
40 5 19.23 5 19.23 10 38.46 5 19.23 1 3.85 26
50 4 25.00 1 6.25 5 3125 4 25.00 2 12.50 16
60 5 2941 2 11.76 7 41.18 1 5.88 2 11.76 17
70 5 26.32 3 15.79 9 47.37 1 5.26 1 5.26 19
80 3 2143 5 35.71 4 28.57 2 14.29 0 0.00 14
90 5 31.25 3 18.75 7 4375 0 0.00 1 6.25 16
100 5 25.00 4 20.00 4 20.00 6 30.00 1 5.00 20
Total 44 19.82 30 13.51 75 33.78 41 18.47 32 1441 222

There were numerous reasons reported by respondents for their votes for the ballot
proposal (Table 8). Most respondents (91.44%) who voted ‘For the proposal’ believed waterfront
open space provided social benefits, 86% believed it provided environmental benefits, and
77.93% thought it contributed to the coastal character of the community. In terms of those who
did not support the ballot, 72.84% of respondents believed there were already too many taxes

(although the scenario was an addition to a water bill payment, not increased taxes), 37.04%
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indicated that the offered bid amount was too high, and 35.80% thought there were more
important uses of tax funds. A relatively small proportion of respondents (13.58%) did not
understand the scenario, whereas 7.41% believed there was already enough open space in their
community.

Table 8. Reasons for voting ‘For the proposal’ or ‘Against the proposal’ in the ballot proposal to
purchase a land to increase open space preservation associated with waterfront area (multiple

answers) based on a 2015 mail survey conducted in four coastal cities of Alabama and
Mississippi .

Proportion of Proportion of
respondents who voted respondents who voted
Reasons S o
yes’ for the proposal no’ for the proposal
(%) (%)
Provide/increase environmental 86.04 Not applicable
benefits of open space
Provide/increase social benefits of 91.44 Not applicable
open space (e.g., recreation,
increased property values, support
traditional waterfront uses)
Retain the coastal character of the 77.93 Not applicable
community
There are too many taxes already Not applicable 72.84
There are more important uses for Not applicable 35.80
tax money
There is alreafiy enough open Not applicable 23.46
Space 1n my city
The payment is too high Not applicable 37.04
Don't know/no answer Not applicable 741
I didn't understand the scenario Not applicable 13.58

4 Total can sum up more than 100% as respondents were allowed to select multiple answers.

Tables 9 and 10 illustrate the bounds of WTP (lower and upper) used as a dependent
variable in estimating the median WTP for the SR and the DR models. The tables illustrate the
number of responses at each payment level. In the SR, left-censored represents the total number
of respondents (61) who voted ‘Against the proposal’ at a proposed payment level and right-

censored represents the total number of respondents (184) who voted ‘For the proposal’ at a
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570  proposed payment level (Table 9). The SR model had unknown bounds on WTP either in a lower
571  bound as represented by negative infinity or an upper bound as represented by positive infinity.
572 Bounds of WTP were later updated using a follow-up referendum question that reduced

573  unknown upper bounds (a positive infinity) from 75.10% to 11.84%; however, lower bounds

574  (negative infinity) remained the same (24.90%) because the survey only consisted of a follow-up
575  question for the respondents who voted ‘For the proposal’. More information on respondents

576  WTP was obtained in the DR as the range of payment level increased to $300 (Table 10).

577

578  Table 9. Bounds on willingness to pay (WTP) for a single referendum (SR) interval-censored

579  model to estimate marginal WTP to support open space preservation associated with waterfront
580 areas in four coastal cities of Alabama and Mississippi based on a 2015 mail survey.

Bid Lower bound Upper bound
N % N %

Left-censored (- ) 61 24.90

$1 22 8.98 3 1.22
$10 21 8.57 7 2.86
$20 18 7.35 3 1.22
$30 14 5.71 3 1.22
$40 20 8.16 3 1.22
$50 12 4.90 7 2.86
$60 16 6.53 10 4.08
$70 16 6.53 6 2.45
$80 14 5.71 4 1.63
$90 13 5.31 6 2.45
$100 18 7.35 9 3.67
Right-censored (+ o0) 184 75.10
Total 245 245

581  Note: Left-censored and right-censored observations were replaced with $0 and respondent
582  income, respectively, in bounded models.

31



583  Table 10. Bounds on willingness to pay (WTP) for a double referendum (DR) interval-censored
584  model to estimate marginal WTP to support open space preservation associated with waterfront
585  open areas in four coastal cities of Alabama and Mississippi based on a 2015 mail survey.

Lower bound Upper bound
Bid N % N %
Left-censored (-o0) 61 24.90
$1 2 0.82 5 2.04
$1.5 2 0.82 0 0.00
$2 6 2.45 2 0.82
$3 12 4.90 9 3.67
$10 3 1.22 10 4.08
$15 1 0.41 0 0.00
$20 7 2.86 7 2.86
$30 16 6.53 14 5.71
$40 9 3.67 7 2.86
$45 1 0.41 0 0.00
$50 3 1.22 10 4.08
$60 26 10.61 28 11.43
$70 3 1.22 9 3.67
$80 10 4.08 12 4.90
$90 8 3.27 19 7.76
$100 9 3.67 13 5.31
$105 3 1.22 0 0.00
$120 17 6.94 12 4.90
$135 3 1.22 0 0.00
$140 9 3.67 3 1.22
$150 8 3.27 7 2.86
$160 4 1.63 5 2.04
$180 8 3.27 11 4.49
$200 4 1.63 4 1.63
$210 1 0.41 9 3.67
$240 2 0.82 6 2.45
$270 1 0.41 5 2.04
$300 6 2.45 9 3.67
Right-censored (+00) 29 11.84
Total 245 245

586  Note: Left-censored and right-censored observations were replaced with $0 and respondent
587 income, respectively, in bounded models.
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Associations of different variables with respondents” WTP were initially examined at the
10% or better level of significance. Table 11 results indicated that all coefficient signs for
significant variables were the same for the both SR and DR models. As the DR model used a
follow-up question to update a payment range, the coefficients in the DR were smaller in
magnitude than in SR model producing narrower welfare estimates. Several variables, including
FUTDEV, ENVINDEX, SSINDEX, and RENT, were not significant in either model, suggesting
these variables did not have any relation with WTP to preserve waterfront open space.

Four variables including GOVTRESP, RESD, AGE, and INC were related with WTP in
both models at the 10% or better level of significance. For example, respondents who believed
that the government had a responsibility to the public to provide usable open space were willing
to pay $175.00 and $68.66 more than those who did not believe government had such
responsibility in SR and DR models, respectively. Similarly, respondents who resided in the
community more than 15 years were willing to pay $98.54 (SR) and $46.74 (DR) less than
whose residency was shorter than 15 years. Respondents who were older than 65 years of age
were willing to pay $112.28 (SR) and $56.96 (DR) less than those who were younger than 65
years. Household income had a positive relation with WTP and respondents who earned more
than $65,000 were willing to pay $65.81 (SR) and $39.15 (DR) more than who earned less than
that. Variables, GTINDEX and AR, were significant at 10% level in the DR unbounded model
only. Respondents who considered gaming and tourism as an important element of the coastal
character were willing to pay $23.27 less than those who did not believe so. Respondents who
were older than 65 years and resided more than 15 years in the community were willing to pay
$55.60 more than those who were younger than 65 years and resided less than 15 years in the

community.
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611  Table 11. Estimates for single and double unbounded interval-censored models used to estimate
612  values associated with open space preservation associated with waterfront areas in four coastal
613  cities in Alabama and Mississippi based on a 2015 mail survey.

SR unbounded DR unbounded
Variable Coef@/IT%gmal Std. Frr. Coef.\/}vl\ilrzggmal Std. Fur.

INTERCEPT -158.968 135.782 -53.359 51.460
GROUP 64.687 42.251 32.936%* 14.176
FUTDEV 63.745 80.492 35.470 37.768
OPENUSE 72.320 45.481 14.032 16.114
GOVTRESP 175.020* 97.027 68.662%* 32.238
ENVINDEX 48.055 39.154 17.819 15.319
GTINDEX 22.389 33.089 -23.467* 12.812
SSINDEX -61.014 43.985 -9.317 13.697
RESD -98.535%* 56.118 -46.735%* 16.086
AGE -112.277* 74.224 -56.956%** 24.906
AR 105.386 75.618 55.599* 28.486
GENDER -58.632 37.603 -6.237 11.779
EDU 60.111 37.078 15.698 12.790
INC 65.815% 38.154 39.152%* 12.837
RACE 65.868 44.714 28.535% 15.870
RENT 0.975 44.513 19.703 19.175
Sigma 130.640 55.641 79.479 4.692
Observation 245 245

Log likelihood -104.759 -651.326

LR chi2 (15) 60.810 56.390

Prob> chi2 0.000 0.000

614  * significant at 10%, ** significant at 5%.

615 Results for the zero-income bound model are presented in Table 12. Variables that were
616  significant at 10% significance level both in SR and DR bounded models included GROUP,

617 RESD, AGE, AR, and INC (Table 12). With some exceptions, most parameter coefficients in the
618  bounded model were similar to those from unbounded models in terms of signs and significance.
619  For example, GROUP, OPENUSE, AR, GENDER, and EDUC were significant in the bounded
620 SR model only. Similarly, GOVTRESP and RACE were significant in unbounded DR model
621  only. Estimates from the bounded models were lower than that of unbounded models and were

622  interpreted in a similar fashion as of the unbounded models.
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623

624  Table 12. Estimates for single and double bounded interval-censored models used to estimate

625  values of open space preservation associated with waterfront areas in four coastal cities in

626  Alabama and Mississippi based on a 2015 mail survey.

SR bounded DR bounded
Variable Coef.\/)lG/IT%gmal Std. Frr. Coef(N h%;rgmal Std. Eur.

INTERCEPT 25.156 27.874 27.212 36.568
GROUP 23.277%* 11.176 26.761%* 11.761
FUTDEV 14.320 20.919 22.560 27.660
OPENUSE 16.118 10.314 2.190 12.709
GOVTRESP 40.765%* 17.248 32.301 22.661
ENVINDEX 10.019 10.490 7.113 12.212
GTINDEX -1.131 9.828 -23.313%* 10.494
SSINDEX -11.794 10.642 -0.447 11.213
RESD -37.837%* 13.730 -39.455%*%* 13.441
AGE -32.895% 18.117 -47.275%%* 20.097
AR 38.433%* 20.593 47.065** 23.113
GENDER -17.536%* 8.967 -2.304 9.631
EDU 21.365%* 9.280 10.436 10.412
INC 23.009%* 9.443 29.380%** 10.457
RACE 14.254 10.759 17.589 12.550
RENT -3.964 13.857 15.258 15.624
Sigma 41.98131 4.286 68.014 3.381
Observation 245 245
Log likelihood -145.720 -706.789
LR chi2 (15) 55.120 45.730
Prob> chi2 0.000 0.000

627  * significant at 10%, ** significant at 5%.

628 Table 13 reports mean and variance of simulated median WTP estimated using the

629  Krinsky and Robb (1986) approach. A mean WTP obtained from SR unbounded model was

630  $162.14 with a confidence interval of $68.01 to $258.13. Similarly, in the DR unbounded, mean
631  WTP was $80.52 with confidence interval $69.50 and $91.70. Variance obtained in the SR

632  unbounded model was substantially larger with a wider confidence interval in comparison to the
633 DR unbounded model. Mean WTP was reduced by half in the DR unbounded model. Mean WTP

634  estimates obtained from SR and DR bounded models were $95.29 (confidence interval: $83.83
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to $106.77) and $90.72 (confidence interval: $81.78 to $99.74), respectively. Variance for the
SR bounded model was relatively larger than the DR model, suggesting the DR model had the
ability to reduce the variance. Both, means and variances between the SR and DR models were
statistically different at the 1% significance level; however, a difference in mean WTP was
relatively small ($5.00). The DR model produced a narrower confidence interval than the SR
model in both cases.

Table 13. Means, variances, and confidence intervals of median WTP obtained via Krinsky and

Robb method (10,000 repetitions) to support open space preservation associated with waterfront
areas in four coastal cities in Alabama and Mississippi based on a 2015 mail survey.

Unbounded Bounded

Models Mean . Mean .
WTP Variance 95% CI1 WTP Variance 95% CI1

SR* 162.14 232346  68.01 258.13  95.29 34.90 83.83  106.77
DR* 80.52 32.07  69.50 91.70  90.72 20.92 81.78 99.74

*Means and variance between SB and DB were significantly different at 1% level of significance

1.4  Discussion

This study has demonstrated how attitudes towards open space and resident
characteristics were related to willingness to support waterfront open space preservation via a
monetary contribution. Overall, findings suggested that the majority of respondents viewed
waterfront open space preservation as important to their community’s culture and identity, and
were willing to pay to support preservation of such spaces.

Many communities in the U.S. are facing challenges related to the preservation of open
space by limiting urban sprawl while providing commercial and economic growth (Daniels &
Lapping, 2005). The majority of respondents in this study believed that commercial development
was the major growth issue in the community and believed urban development threatened local
identity and environmental quality. Thus, a land use policy should consider preservation of open

space in maintaining environmental quality. Local government initiatives in formulating
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657  regulations, such as zoning (Longley, Batty, Shepherd, & Sadler, 1992) and urban growth

658  boundaries (Frenkel, 2004), as well as voluntary actions, such as conservation easements (Cho et
659  al., 2005) may be effective because most respondents believed local government was responsible
660  for providing useable open space and that waterfront open spaces should be protected using

661  public initiatives. Moreover, respondents who believed in government responsibility were

662  willing to pay more for open space preservation than those who did not belong to this group. As
663  well, most respondents believed that elements of open space such as closeness to nature, good
664  place for family, and a favorable climate were more important compared to gaming (an

665  important income generator in the region), suggesting initiatives to build support for open space
666  preservation efforts must also pay attention to aesthetic, visual, and environmental dimensions of
667  the program in addition to promotion of gaming industries. The study also revealed that most
668  respondents frequently used open space for various purposes, such as recreation and tourism,
669  suggesting its importance to residents’ everyday life.

670 For all econometric models, most of the coefficient signs were as expected; however,

671  there were some differences in significance of individual variables across SR and DR models.
672  The regression models suggested that respondents’ involvement in conservation-oriented

673  organizations was a significant factor in their willingness to support waterfront open space

674  preservation. Thus, conservation organizations can serve as a platform for disseminating

675 information related to open space preservation (also see Langpap 2004). Duration of residence
676  (more than 15 years) resulted in a smaller WTP. The inverse relationship between residency

677  duration and WTP for open space preservation is consistent with previous findings that newer
678  residents placed relatively higher value on amenities and conservation than long-time residents

679  (Cho et al., 2005; Dubbink, 1984; Healy & Short, 1979; Johnston et al., 2003). Research
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suggested that new residents perceived community differently and demonstrated higher demand
for ecosystem services than long-term residents (Kelsey, 1998). Thus, new residents had stronger
preferences towards environmental attributes and were willing to support monetarily their
conservation (Johnston et al., 2003). Similarly, respondents who were older than 65 years were
also less willing to pay for open space preservation supporting the premise that younger
generations were more aware of open space benefits and more inclined towards its preservation
(Lo & Jim, 2010). By contrast, a positive significant interaction between age and residence
revealed that respondents who were older than 65 years and resided longer duration in the
community were willing to pay more to preserve waterfront open space in all models, except the
SR unbounded model. A strategy that targets older residents who have resided for a longer
duration in the community by providing appropriate information on conservation is likely to
enhance open space preservation. Findings also indicated that household income was a
significant factor in explaining respondents’ willingness to support open space preservation. This
finding is consistent with economic theory and most CVM studies related to valuation of open
space. For example, Breffle et al. (1998) estimated that households with income greater than
$65,000 were willing to pay $131.00 more than households in $35,000 to $65,000 range to
preserve 5.50 acres of undeveloped land. Similarly, Majumdar et al. (2011) reported an increase
in WTP based on higher income. In short, respondents’ age, income, duration of residency, and
association with a conservation group had significant impact on WTP, while other potential
explanatory variables played a limited role.

Of the four models used to estimate WTP, only one model (SR unbounded) resulted in
substantially larger mean WTP ($162.14), whereas the other three models produced relatively

similar mean WTP estimates ($80.52 to $95.29). The estimates from the bounded model had
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smaller marginal contributions to WTP compared to the unbounded models due to inclusion of
restriction in bounds (zero-income bound) (Kim et al., 2012). In addition, specifying bounds for
WTP from zero to income ensured that expected WTP was non-negative, while a follow-up
WTP question collected more information on WTP distribution and increased efficiency (Haab
& McConnell, 2002). Among the four WTP estimates, the DR models produced narrower
confidence intervals with lower variances than the SR models. Findings suggest that DR
performed better compared to SR estimates in terms of attaining lower variance.

The interval censored model was effective in incorporating follow-up question
information and produced more efficient WTP estimates. Inclusion of the zero-income bound
produced non-negative WTP and the follow-up WTP question collected more information on
WTP distribution and increased efficiency (Haab & McConnell, 2002). Among the four models,
the bounded DR model estimated efficient and precise estimates of WTP ($90.72) with a
narrower confidence interval and substantially reduced variance. This result is consistent with
Fahad & Jing (2018) who used a similar approach in estimating WTP. Generalizing this WTP
estimate to the 2015 households of the study area (119,457) (U.S. Census Bureau 2017)
suggested a total monetary value of $10.84 million, which indicates a potential budget necessary
to facilitate preservation of open space and its ecosystem service benefits in the four surveyed
cities.

This study contributes to the growing empirical literature on valuation of open space in
several ways. First, it focused on the analysis of public support towards open space preservation
and resident willingness to pay to facilitate such preservation, which will be helpful in allocating
future budgets for open space preservation in the region, prioritizing future open space

preservation efforts, and developing suitable zoning guidelines (Lo & Jim, 2010; Schmidt &
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Paulsen, 2009). Second, the study analyzed waterfront open space preservation as distinct
category. This information will help city planners and other stakeholders to make benefit-cost
analyses for various land development and open space preservation scenarios. Third, there is
little empirical evidence related to the value of waterfront open space in the urban context and
this study helps determine importance of open space in urban setting and provides baseline
monetary information that will help facilitate future discussions related to city-specific as well as
region-wide land-use priorities. Fourth, the study included some of the new explanatory variables
to explain residents support for open space preservation such as those related to important
features of coastal characters, importance of future development in preserving coastal characters,
and importance of government in providing usable open space. This information will be useful to
local government and land-use practitioners because it helps identify relative priorities in terms
of open space preservation versus residential and commercial development, which will facilitate
development of more community-oriented master plans and identification of long-term land-use
priorities.

This study has several limitations. The survey did not ask a follow-up question for those
respondents who voted against the proposal pertaining to open space preservation associated
with waterfront areas and assumed their lower willingness to pay to be “zero”. Having a follow-
up question for the respondent who voted against the proposal might produce more precise WTP
estimates. Therefore, future research using a double referendum question should include follow-
up questions for both types of respondents (who voted yes and no). The study also did not
differentiate between respondents’ preference for working waterfronts vs. another type of
waterfront open space. Working waterfronts have substantial contributions to local and state

economies as they create jobs. Thus, some residents might prefer working waterfronts over other
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waterfront open space, which might have impacted WTP estimates. In addition, periodic follow-
up studies are warranted as they provide information on changing residents’ attitudes towards
open space and in redesigning conservation programs to meet open space demand.

1.5  Conclusions

State and local governments, city planners, conservation organizations, trusts, and other
agencies tasked with open space preservation often have to balance different and potentially
competing land uses. Public opinion surveys are thus crucial for policy debates in attempting to
balance economic growth with other elements of social well-being. This study quantified a
monetary value of different types of open space associated with waterfronts and identified
resident attitudes towards commercial and residential growth, economic development, and open
space preservation. Such information is important to city planners and budget managers as it
helps quantify benefits of open space and prioritize conservation efforts from a public
perspective.

The results from the research have several management implication sections. Coastal
residents regularly used open space suggesting its importance in everyday life. Therefore, as
managers who work to rehabilitate existing open space and create new areas cannot treat these
areas as a social island. It is crucial to consider how these areas will be affected by social
dimension and vice versa. Similarly, on average, residents were willing to pay $90.72 per
household to preserve open space, which translated to an aggregated value of waterfront open
space benefits in the study area at $10.84 million. Information on an aggregated value of
waterfront open space might serve as a baseline information for determining future budgets
allocated towards land acquisition to preserve open space benefits. Findings revealed that most

residents were willing to support open space preservation suggesting that Gulf of Mexico has a
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potential for increasing production of open space benefits and thus policies facilitating open
space preservation will be beneficial.

Acknowledgements

This publication was supported by the U.S. Department of Commerce’s National Oceanic and
Atmospheric Administration under NOAA Award NA140OAR4170098, the Mississippi-Alabama
Sea Grant Consortium and Mississippi State University. The views expressed herein do not

necessarily reflect the views of any of these organizations.

42



779

780
781
782

783
784
785

786
787

788
789

790
791

792
793

794
795

796
797

798
799
800

801
802
803

804
805

806
807

808
809

References

Alberini, A., Boyle, K., & Welsh, M. (2003). Analysis of contingent valuation data with multiple
bids and response options allowing respondents to express uncertainty. Journal of
Environmental Economics and Management, 45(1), 40-62.

Altaf, M., & DeShazo, J. (1994). Bid elicitation in the contingent valuation method: the double
referendum format and induced strategic behavior. Harvard University, Arts and Sciences,
Urban Planning Committee working paper.

Anderson, S. T., & West, S. E. (2006). Open space, residential property values, and spatial
context. Regional Science and Urban Economics, 36(6), 773-789.

Armstrong, J. S., & Overton, T. S. (1977). Estimating nonresponse bias in mail surveys. Journal
of Marketing Research, 14(3), 396—402.

Bishop, R. C., & Heberlein, T. A. (1979). Measuring values of extramarket goods: Are indirect
measures biased? American Journal of Agricultural Economics, 61(5), 926.

Bolitzer, B., & Netusil, N. (2000). The impact of open spaces on property values in Portland,
Oregon. Journal of Environmental Management, 59(3), 185-193.

Boyer, T., & Polasky, S. (2004). Valuing Urban Wetlands: A Review of Non-market Valuation
Studies. The Society of Wetland Scientists, 24(4), 744-755.

Boyle, K. J. (2003). Contingent Valuation in Practice. P. A. Champ, K. J. Boyle, T. C. Brown
(Eds). A primer on nonmarket valuation. Springer Netherlands. 111-169.

Brander, L. M., & Koetse, M. J. (2011). The value of urban open space: meta-analyses of
contingent valuation and hedonic pricing results. Journal of Environmental Management,
92(10), 2763-73.

Breffle, W. S., Morey, E. R., & Lodder, T. S. (1998). Using contingent valuation to estimate a
neighborhood’s willingness to pay to preserve undeveloped urban land. Urban Studies,

35(4), 715.

Breidert, C. (2005). Estimation of willingness-to-pay: Theory, measurement, application.
Doctoral thesis, WU Vienna University of Economics and Business

Bridger, J. C. (1996). Community imagery and the built environment. The Sociological
Quarterly, 37(3), 353-374.

Brummett, R. G., Nayga, R. M., & Wu, X. (2007). On the use of cheap talk in new product
valuation. Economics Bulletin, 2(1), 1-9.

43



810
811

812
813
814

815
816
817

818

819
820

821
822

823
824

825
826
827

828
829

830
831

832
833

834
835
836

837
838

839
840
841

Cameron, T. A., & James, M. D. (1987). Estimating willingness to pay from survey data: an
alternative pre-test-market evaluation procedure. Journal of Marketing Research, 389-395.

Cameron, T. A., & Quiggin, J. (1994). Estimation using contingent valuation data from a
“Dichotomous choice with followup” questionnaire. Journal of Environmental Economics
and Management, 27(3), 218-234.

Campbell, E. T., & Brown, M. T. (2012). Environmental accounting of natural capital and
ecosystem services for the US National Forest System. Environment, developmen, and
sustainability, 14(5), 691-724.

Campo, D. (2002). Brooklyn’s vernacular waterfront. Journal of Urban Design, 7(2), 171-199.

Carlsson, F., Frykblom, P., & Liljenstolpe, C. (2003). Valuing wetland attributes: an application
of choice experiments. Ecological Economics, 47(1), 95-103.

Carson, R. T. (2012). Contingent valuation: A practical alternative when prices aren’t available.
The Journal of Economic Perspectives, 26(4), 27-42.

Carson, R. T., & Groves, T. (2007). Incentive and informational properties of preference
questions. Environmental and resource economics, 37(1), 181-210.

Carson, R. T., Mitchell, R. C., Hanemann, W. M., Kopp, R. J., Presser, S., & Ruud, P. (1992). A
contingent valuation study of lost passive use values resulting from the Exxon Valdez oil
spill. Report to the Attorney General of Alaska, NRDA Inc., La Jolla, CA.

Cho, S.-H., Newman, D. H., & Bowker, J. M. (2005). Measuring rural homeowners’ willingness
to pay for land conservation easements. Forest Policy and Economics, 7, 757-170.

Cooper, J. C., Hanemann, M., & Signorello, G. (2002). One-and-one-half-bound dichotomous
choice contingent valuation. The Review of Economics and Statistics, 84(4), 742-750.

Creel, M. D., & Loomis, J. B. (1991). Confidence intervals for welfare measures with application
to a problem of truncated counts. The Review of Economics and Statistics, 73(2), 370.

Cummings, R. G., Harrison, G. W., & Rutstrom, E. E. (1995). Homegrown values and
hypothetical surveys : Is the dichotomous choice approach incentive-compatible? The
American Economic Review, 85(1), 260-266.

Daniels, T., & Lapping, M. (2005). Land Preservation: An essential ingredient in smart growth.
Journal of Planning Literature, 19, 316-329.

Dietz, T., Stern, P. C., & Rycroft, R. W. (1989). Definitions of conflict and the legitimation of

resources: The case of environmental risk. In Sociological Forum (Vol. 4, pp. 47-70).
Springer.

44



842
843
844

845
846

847
848

849
850

851
852
853

854
855
856

857
858

859
860

861
862

863
864

865
866

867
868
869

870
871
872

873
874

Dillman, D. A., Smyth, J. D., & Christian, L. M. (2009). Internet, mail, and mixed-mode
surveys : the tailored design method (3rd ed.). Hoboken, New Jersey: John Wiley & Sons,
Inc.

Dubbink, D. (1984). I’'ll have my town medium-rural, please. Journal of the American Planning
Association, 50(4), 406—418.

Dwyer, J. F., McPherson, E. G., Schroeder, H. W., & Rowntree, R. A. (1992). Assessing the
benefits and costs of the urban forest. Journal of Arboriculture, 18, 227.

Ehrenfeld, J. G. (2000). Evaluating wetlands within an urban context. Ecological Engineering,
15(3-4), 253-265.

Fahad, S., & Jing, W. (2017). Evaluation of Pakistani farmers’ willingness to pay for crop
insurance using contingent valuation method: The case of Khyber Pakhtunkhwa province.
Land Use Policy. 72, 570-577.

Fan, H., & Yang, H. (2010). The impact of urban wetland on the price of house: Evidence from
Hangzhou Xixi wetland. In 2010 Second International Conference on Communication
Systems, Networks and Applications, IEEE, vol. 2, pp. 350-353.

Fausold, C. J., & Lilieholm, R. J. (1999). The economic value of open space: A review and
synthesis. Environmental Management, 23(3), 307-320.

Flachaire, E., & Hollard, G. (2006). Controlling starting-point bias in double-bounded contingent
valuation surveys. Land economics, 82(1), 103-111.

Frenkel, A. (2004). The potential effect of national growth-management policy on urban sprawl
and the depletion of open spaces and farmland. Land Use Policy, 21(4), 357-369.

Geoghegan, J. (2002). The value of open spaces in residential land use. Land Use Policy, 19(1),
91-98.

Haab, T. C., & McConnell, K. E. (2002). Valuing environmental and natural resources: the
econometrics of non-market valuation. Edward Elgar Publishing.

Hanemann, M., & Kanninen, B. (2001). 11 The statistical analysis of discrete-response CV
datal47. Valuing Environmental Preferences: Theory and Practice of the Contingent
Valuation Method in the US, EU, and Developing Countries, 302.

Hanemann, W. M., Loomis, J., & Kanninen, B. (1991). Statistical efficiency of double-bounded
dichotomous choice contingent valuation. American Journal of Agricultural Economics,

73(4), 1255-1263.

Hanley, N., MacMillan, D., Patterson, 1., & Wright, R. E. (2003). Economics and the design of
nature conservation policy: a case study of wild goose conservation in Scotland using

45



875

876
877
878

879
880

881
882

883
884

885
886

887
888

889
890

891
892
893

894
895
896

897
898

899

900
901

902
903

904
905

choice experiments. Animal Conservation, 6(2), 123—129.

Harper, C., & Crow, T. (2006). Cooperating across boundaries: Partnerships to conserve open
space in rural America. US Department of Agriculture, Forest Service General Technical
Report FS-861. 49p.

Healy, R. G., & Short, J. L. (1979). Rural land: market trends and planning implications. Journal
of the American Planning Association, 45(3), 305-317.

Herriges, J. A. & Shogren J. F. (1996). Starting point bias in dichotomous choice valuation with
follow-up questioning. Journal of Environmental Economics and Management 30: 112-131.

IDRE. (2017). Introduction to SAS. UCLA: Statistical Consulting Group. Institute for Digital
Research and Education. https://stats.idre.ucla.edu/stata/dae/interval-regression/

Jim, C. Y. (2004). Green-space preservation and allocation for sustainable greening of compact
cities. Cities, 21(4), 311-320.

Jim, C. Y., & Chen, W. Y. (2006). Recreation-amenity use and contingent valuation of urban
green space in Guangzhou, China. Landscape and Urban Planning, 75, 81-96.

Johnston, R. J., Swallow, S. K., Tyrrell, T. J., & Bauer, D. M. (2003). Rural amenity values and
length of residency. American Journal of Agricultural Economics, 85(4), 1000-1015.

Kelsey, T. W. (1998). New residents and the demand for public services in growing
communities: Local officials’ perceptions and responses. Economic Development Quarterly,
12(3), 279-288.

Kim, G., Petrolia, D. R., & Interis, M. G. (2012). A method for improving welfare estimates
from multiple-referendum surveys. Journal of Agricultural & Resource Economics,37(2),

289-300.

Klaiber, H. A., & Phaneuf, D. J. (2010). Valuing open space in a residential sorting model of the
Twin Cities. Journal of Environmental Economics and Management, 60(2), 57-77.

Kolstad, C. (2000). Environmental economics. Oxford University Press, Oxford, UK.

Kolstad, C. (2011). Intermediate Environmental Economics. International Edition. OUP
Catalogue. Oxford University Press.

Krinsky, I., & Robb, A. L. (1986). On approximating the statistical properties of elasticities. The
Review of Economics and Statistics, 715-719.

Lambert, A. (2003). Economic valuation of wetlands: an important component of wetland
management strategies at the river basin scale. Conservation Finance Guide, Washington.

46



906
907

908
909

910
911
912

913
914
915

916
917
918

919
920
921

922
923
924

925
926
927

928
929

930
931

932
933

934
935

936
937

938

Lambert, D. M., & Harrington, T. C. (1990). Measuring nonresponse bias in customer service
mail surveys. Journal of Business Logistics, 11(2), 5-25.

Langpap, C. (2004). Conservation incentives programs for endangered species: an analysis of
landowner participation. Land Economics, 80(3), 375-388.

Lo, A. Y., & Jim, C. Y. (2010). Willingness of residents to pay and motives for conservation of
urban green spaces in the compact city of Hong Kong. Urban Forestry & Urban Greening,
9(2), 113-120.

Longley, P., Batty, M., Shepherd, J., & Sadler, G. (1992). Do green belts change the shape of
urban areas? A preliminary analysis of the settlement geography of South East England.
Regional Studies, 26(5), 437-452.

Loomis, J. B., & duVair, P. H. (1993). Evaluating the effect of alternative risk communication
devices on willingness to pay: Results from a dichotomous choice contingent valuation
experiment. Land Economics, 69(3), 287.

Loomis, J., Kent, P., Strange, L., Fausch, K., & Covich, A. (2000). Measuring the total economic
value of restoring ecosystem services in an impaired river basin: results from a contingent
valuation survey. Ecological Economics, 33(1), 103-117.

Lorenzo, A. B., Blanche, C. A., Qi, Y., & Guidry, M. M. (2000). Assessing residents’
willingness to pay to preserve the community urban forest: a small-city study. Journal of
Arboriculture and Urban Forestry, 26(6), 319-325.

Majumdar, S., Deng, J., Zhang, Y., & Pierskalla, C. (2011). Using contingent valuation to
estimate the willingness of tourists to pay for urban forests: A study in Savannah, Georgia.

Urban Forestry & Urban Greening, 10, 275-280.

Mcconnell, V., & Walls, M. (2005). The Value of Open Space: Evidence from Studies of
Nonmarket Benefits. Washington, DC: Resources for the Future.

McDonald, R. L., Forman, R. T. T., & Kareiva, P. (2010). Open space loss and land inequality in
United States’ cities, 1990-2000. PloS One, 5(3), €95009.

Mitchell, R. C., & Carson, R. T. (1989). Using Surveys to Value Public Goods: The Contingent
Valuation Method. Resources for the Future.

More, T. A., Stevens, T., & Allen, P. G. (1988). Valuation of urban parks. Landscape and Urban
Planning, 15(1-2), 139-152.

Morrison, M. D., Blamey, R. K., & Bennett, J. W. (2000). Minimising payment vehicle bias in
contingent valuation studies. Environmental and Resource Economics, 16(4), 407-422.

NOAA. (2010). Programmatic framework for considering climate change impacts in coastal

47



939
940

941
942
943

944
945
946

947
948

949
950
951

952
953

954
955

956
957

958
959
960

961
962
963

964
965

966
967
968

969
970

habitat restoration, land acquisition, and facility development investments. National
Oceanic and Atmospheric Administration Coastal Strategy.

NOAA. (2016). Interactive fisheries economic impat tool. National Oceanic and Atmospheric
Administration Coastal Strategy.
https://www.st.nmfs.noaa.gov/apex/f?p=160:7:8141721484680330

NOAA. (2018). NOAA in the region. . National Oceanic and Atmospheric Administration
Coastal Strategy. http://www.regions.noaa.gov/gulf-mexico/index.php/noaa-resources-in-
the-region/

Nowak, D. J., Hoehn III, R. E., Crane, D. E., Stevens, J. C., & Walton, J. T. (2007). Assessing
urban forest effects and values, New York City’s urban forest.

Nowak, D. J., Stein, S. M., Randler, P. B., Greenfi eld, E. J., Comas, S. J., Carr, M. A., & Alig,
R. J. (2010). Sustaining America’s Urban Trees and Forests. (Vol. 62). United States
Department of Agriculture, Forest Service, Northern Research Station.

NWWN. 2016. National Working Waterfront Network. Available online at:
http://www.wateraccessus.com/; last accessed December 5, 2016

Park, T., Loomis, J., & Creel, M. (1991). Confidence intervals for evaluating benefit estimates
from dichotomous choice contingent valuation surveys. Land Economics, 67(1), 64-73.

Portney, P. R. (1994). The Contingent Valuation Debate : Why Economists Should Care. The
Journal of Economic Perspectives, 8§(4), 3—17.

Rodriguez, E. M., V., L., & B., L. (2008). Contingent valuation of consumers’ willingness-to-
pay for organic food in Argentina. In 12th Congress of the European Association of
Agricultural Economist (p. 10). Ghent, Belgium.

Rosenthal, A., Verutes, G., Arkema, K., Clarke, C., Canto, M., Rosado, S., & Wood, S. (2012).
InVEST scenarios case study: coastal Belize developing scenarios to assess ecosystem
service tradeoffs: natural capital project. World Wildlife Fund.

Shabman, L., & Bertelson, M. K. (1979). The use of development value estimates for coastal
wetland permit decisions. Land Economics.

Schmidt, S., & Paulsen, K. (2009). Is open-space preservation a form of exclusionary zoning?
The evolution of municipal open-space policies in New Jersey. Urban Affairs Review,

45(1), 92-118.

Taylor, L., & Hochuli, D. F. (2017). Defining greenspace: Multiple uses across multiple
disciplines. Landscape and Urban Planning, 158, 25-38.

48



971
972
973

974
975
976

977
978
979

980
981

982
983

984
985

986
987

988
989
990

991
992

993
994

995
996

997
998

U.S. Census Bureau. (2012a). 2010 census of population and housingcCharacteristics, summary
and population and housingcCharacteristics, Alabama. Retrieved from
https://www.census.gov/prod/cen2010/cph-2-2.pdf

U.S. Census Bureau. (2012b). 2010 census of population and housingcCharacteristics, summary
and population and housingcCharacteristics, Mississippi. Washington, D.C. Retrieved from
https://www.census.gov/prod/cen2010/cph-1-26.pdf

U.S. Census Bureau. (2016). American community survey: 2011-2015. Retrieved from
https://www.census.gov/content/dam/Census/library/visualizations/2016/comm/acs-rural-
urban.pdf

USDA Forest Service. 2007. Forest Service Open Space Conservation Strategy: Cooperating
across boundaries to sustain working and natural landscapes. 15p.

Venkatachalam, L. (2004). The contingent valuation method: a review. Environmental Impact
Assessment Review, 24(1), 89—124.

Watson, V. & Ryan, M. (2007). Exploring preference anomalies in double bounded contingent
valuation. Journal of Health Economics, 26(3), 463-482.

Wentworth, B. J. (2017). Urban Green Infrastructure and Ecosystem Services. Houses of
Parliament, Parliamentary Office of Science and Technology. POSTbrief.

Whitehead, J. C., Groothuis, P. A., & Blomquist, G. C. (1993). Testing for non-response and
sample selection bias in contingent valuation Analysis of a combination phone/mail survey.

Economics Letters, 41, 215-220.

Wolch, J., Wilson, J. P., & Fehrenbach, J. (2005). Parks and park funding in Los Angeles: An
equity-mapping analysis. Urban Geography, 26(1), 4-35.

Woolley, H., & Rose, S. (2004). The value of public space : how high quality parks nd public
spaces create economic, social and environmental value. Cabe Space.

Carlsson, F., Frykblom, P., & Liljenstolpe, C. (2003). Valuing wetland attributes: an application
of choice experiments. Ecological Economics, 47(1), 95-103.

Zhai, G., & Suzuki, T. (2009). Evaluating economic value of coastal waterfront in Tokyo Bay,
Japan with willingness-to-accept measure. Water Resources Management, 23(4), 633-645.

49





