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ABSTRACT

A contingent valuation method {CVM] survey was administered to two groups of
foreign visitors and two groups of local residents, representing both actual and
potential visitors to the proposed Wallings Forest Natienat Park in Antigua, during the
period April fo August, 1997. The primary objectives were to determine the
willingness to pay {WTP} for enfrance fees to the proposed park, and o evaluate
the CVM as a useful valuation technique for protected area planning in the context
of Anfigua and Barbuda and other deveioping countries of the Caribbean.
Secondary objectives included evaluating the possible existence of information
bias by examining the differences in WTP values of foreign visitors who had visited
the proposed park and those who had not, and the possible existence of _
cultural/strategic bias among local residents based on whether the respondents
are interviewed in person or allowed to complete the questionnaires in private.

The mean WIP for enfrance to the proposed park was UsS $29 and $22, for the group
of foreign visitors who had not visited and those who visited, respectively. The mean
WTP for the group of locdi residenis who were interviewed in person was US $7,
compared to US $6 for the group of locdl residents who completed the
questionnaires in private.  In addition, there was evidence that the amount of
information provided was a significant factor in determining WIP. The presence of
cultural/strategic bias, with respect to WIP among local respondents, based on
whether the survey was conducted in person of whether residents responded
privately, was also detected. Finally, The results indicate that the CVM s indeed a
useful valuation technique that can be used in protected area planning in Antigua
and Barbuda.
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INTRODUCTION

In Antigua and Barbuda, the use of non-market valuation methods have
assumed greater importance because of the significant environmental impacts
and the degradation of natural resources associated with development efforts.
Specifically, land use planners and policy makers need o know the potential
economic values of natural areas that are often public goods without market
prices. As well, non-market valuation methods are needed fo determine
whether such parks and protecied areas, once established, can be self-

sufficient and sustainable in their operation and management,

This is important because, in Antigua and Barbuda and many other developing
countries, national parks and other protected areas provide important sources
of direct and indirect revenues in addition fo protecting biodiversity and
national heritages. The establishment of national parks and protected areas
must be seen as an aspect of comprehensive land-use planning based on a
number of criteria including protection of biodiversity, watershed conservation,
provision of recreational opportunities, and the generation of tourism income

[Dixon and Sherman, 1990).

The Wallings Forest Reserve in Antigua has been identified as a unigue multi-
purpose area of natural, historical, environmental, educational, biodiversity and

recreational significance with revenue generating potential. However,



expected or potentiai revenues from visitors entrance fees, confingent upon
certain improvements in the goods and services offered by the site, need fo be
evaluated. There is a need, therefore, to establish a rational mechanism for

determining entrance fees for Wallings and other protected areas.

The Contfingent Valuation Method (CVM) has become the most widely used
non-market method to value public goods. However, there exist the need to
evaluate its effectiveness and suitability in developing countries, especially in
Ceniral America and the Caribbean, and in fact, few CVM studies with @
methodological focus have been undertaken in developing countries (Shuliz et
al. 1997). Although these studies have shown that CYM surveys can potentially
be used 1o determine visitors willingness to pay (WTP} for future Vvisits to national
parks and other protected areas, several methodological limitations have been
identified including: the need to include poteniial park visitors in survey samples,
the lack of detailed information framing and contingent scenarios for park
related WIP questions, and the threat of cultural/strategic biases when surveying
residents of a developing country (Shuitz, ef. al., 1997). The issue of how CVM
estimates of WP may be affected by survey mode has received little empiricai

research.

In order to address the issues mentioned above, d CVM survey of both foreign
visitors and local residents, representing actuai and potential visifors to the
proposed Wallings Forest National Park, was conducted during the period April

to August, 1997. The primary objectives of the survey were to determine the WIP

2



for entrance fees to a hypothetically improved park and 1o evaluate the CYM
as a useful valuation technique for protecied area planning in the contfext of
Antigua and Barbuda and other developing countries in the Caribbean.
Secondary objectives focused on the methodological limitations indicated
above. By knowing the WTP values for different groups, land use planners can
determine expected or poteniial revenues #om entrance fees by adjusting for

different visitation rates.

The results of this study has important implications with respect to determining
the potential economic values of Wallings and other natural areas, and their
economic viability under management, as well as contributing towards the

debate regarding the appropriaieness of the CVM in the developing country

confext.



BACKGROUND AND LITERATURE REVIEW

NATIONAL PARKS AND PROTECTED AREAS IN ANTIGUA AND BARBUDA

The Couniry of Anfigua and Barbuda is located about 250 mites southeast of
Puerto Rico in the southem section of the Leeward lslands (Figures 1A and 18).
The institutional framewaork for a parks and protected areas system has been
established in the form of the National Parks Act of 1984 that created the

Antigua and Barbuda National Parks Authority (NPA).

Currently, national parks and protected areas include the Nelson's Dockyard
National Park, the Diamond Reef Marine Park located near Antigua, and the
Palaster Reef Marine Park located near Barbuda {Antigua and Barbuda Couniry
Environmental Profile, 1991). The Nelson's Dockyard National Park is the only
nafional park/protected area in Anfigua and Barbuda where visitors are
charged an enfrance fee. The fees currenily charged range from US $2.60 -
4.00. The other sites do not have any effective day to day management,
consequently, the government does not receive any direct benefits from them.
However, several private enterprises make use of the natural resources of these

sitas, by offering services such as day cruises and scuba diving.
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THE PROPOSED WALLINGS FOREST NATIONAL PARK

The publicly owned Wallings Forest is located in the south of Antigua, and
occupies an area of approximatlely 130 ha. Itis set in a surrounding matrix of
diverse vegetation types including moist, dry and coastal forests. Most of the
surrounding lands are privately owned, but many property owners have
indicated a willingness to sell their tand and have it incorporated into the

Wallings Conservation Project.

The Wallings Forest is unique in that if represents the largest remaining fract and
the best example of the "moist evergreen forest" which covered much of the
isiand before the Europeans initiated logging over three centuries ago. Today
the forest shows advanced secondary growth, with some frees approaching

24 m in height. The vegetation, lush by Anfigua standards, benefits from
receiving 25% more rain (1400 mm annually com pared ’rb a country-average of
1120 mm) falling on nutrient rich, volcanic soil. However, the soil layer is very thin
and if ihe trees are removed, this productive top soil will quickly disappear; thus
reducing the capacity of the system to capture, store and gradually release
water io the down-slope areas during drier times.  The Wallings Forests therefore
provides an invaluable ecological and social “service" through protection, and
through its free and efficient water management in a drought-prone istand

(Horwith, 1996}.

Wallings is not only of natural, but also of great historical significance. The dam

and spiltway of the Wallings Reservoir are an excelleni example of Viciorian

6



industrial Architecture. The sides and bottom of the reservoir areé lined with an
intricate pattern of stone-work. There is also an impressive system of channels,
constructed of stones, designed o channel the water from the slopes 1o the

resernvorr.

Wallings is a primary habitat for the ‘Bridled Quai Dove' which has been the
subject of very limited study to date. However, it is proposed to embark on @
more detailed study of its siatus including habitat requirements, under a
separate biodiversity program. A few members of the nearby communifies of
John Hughes, Sawcolts and Bishops have traditionally extracted a limited
quaniity of "watlle”, which is special fype of woody material that is used as

braces in the construction of the local fish fraps.

There is a general lack of sensitivity in Anfigua to the need for environmental
conservation, thus Wallings serves as an excellent laboratory and outdoor
classroom o educate members of he public on these critical issues. 1t is being
used more and more for this function, especially by school children, clubs and

other special groups.

Work has already commenced on the establishment of a picnic ared, as well as
improving the more than 7.5 km network of trails. An information brochure on
the area is now available. The estimated cost of this phase of development is
EC $202,500.00 (US $75,000}. Funding is being provided partly through a grant

from the International Institute of Tropical Forestry {a branch of the United Staies



Forest Service), and partly from public funds. The remainder is expected to

come from revenues generated from visitors enfrance fees.

The infention is to begin charging a fee for the enfrance and use of the
resources and 1o use the funds generated along with Government/Donor
contribution to install new facilifies, and 1o further develop ihe sife. There are no
official visitation records for Wallings, although over two (2) thousand persons
were taken on special trips to the site in 1995, and several taxi drivers have been
making a tourist stop there as they travel along the famous ‘Fig-Tree Drive’ which

forms part of the major tourist route.

This route includes a stop ai the Nelson’s Dockyard National Park, and takesin
the beautiful south coast with its off-shore coral reefs, the southern mountains
and the tropical moist forest, as well as the Jolly Harbour Marina, shopping
center and 500-condominium complex. The reserve itself is situated about 30
minutes drive away from the mgjor hotel sections of the isiand. 1t Is expected
that any development scheme for the area will take greater advaniage of he

stream of toutists as well as locals that travel this route.

PROTECTED AREAS AND USER FEES

The national parks and protected areas {terrestrial and marine) throughout the
countries of Caribbean and Ceniral America, atiract millions of tourists and local
visitors annually. However, these parks and protected areds serve not only as

tourists attractions, but also as economic development fools and educational

8



and recreationai instruments as well as being mechanisms for conservaiion

(Dixon and Sherman, 1990: Laarman and Gregersen, 1994).

in nearly all of the countries in the Caribbean region where protected areas exist
or are actively planned, government expenditures currently provide the most
consistent source of funding for management, and for many countries, the only
source (Geoghegan, 1994; van't Hof, 1992). However, the level of funding
provided for the management of these protected areas is almost always

inadequate for needed services and infrasiructure.

According fo Harris and Driver (1991} and Leclerc (1994}, the use of enfrance
fees for national parks and protected areds in North America is justified in order
to recover costs and generate revenues to ensure the provision of quality goods
and services; reduce subsidized com petition with privately owned protected
areas: and o promote comparative equity by promoling the user pay
philosophy rather than relying on generd funding sources for parks and
protected areas. User fees can also be used to limit access to fragile sites and
help in regulating visitation levels at different types of parks and protected areas

when a muiti-tiered or differential fee structure is used.

However, user fees are presently not widely used in protected areas in the
Caribbean, but faced with the pressures of major budgetary restrictions, the

principte of systematically charging user fees that more accurately reflect the



cost of services and of maintaining the natural attractions of interest has been

gaining acceptance in recent times (Van't Hof, 1992}.

Traditionaily, the estaplishment of entrance fees to parks and other protected
areas in developing countries have been based primarily upon management
cost and/or political factors. Entrance fees are direcily correlated to the cost of

management, and adjusted as the cost changes {Geoghegan, 1994).

it has been suggested that sorne form of combination of approaches be used
including: aftermpting to cover administrative cost, gradually increasing fees
until excess demand is reduced, and by surveys, market studies, or more
complex WIP estimates obtained through the use of the Travel Cost Method
(TCM} or the Contingent Valuation Method [CYM) (Lindberg, 1991; Laarman
and Gregersen, 1996). The judgement and intuition of local park managers

must also be faken info account.

The implementation of entrance and other user fees for parks and protected
areas services is a compiex, as well as coniroversial, area of public service
management. User fees should help the cause of protected areas by
becoming a precious source of revenue for financing the costs of management
and infrastructure at sites, as well as conservation and environmenial education,
not a source of friction between advocates of resource protection and those

who advocate development (Leclerc, 1994 Laarman and Gregersen, 1996}
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THE CONTINGENT VALUATION METHOD

The Contingent Valuation Method ([CVM] is an attempt fo measure the value
that individuals in society place on various natural resources that are presented
in a hypothetical market. This is c:c:complishéd by determining the maximum
dollar amount that a person is willing to pay for a contingent improvement fo a

public good (Randail et al., 1983).

The contingent role in contingent valuation {CV) surveys is crifical and
according to Mitchell et al., {1995), If the description of the good or its market
coniext is changed in an important way, it is expected that this couid change
the value the respondents hold for the good. second, whenever scenatios fail
to provide information about contingent elernents that are imporiant fo
respondents the respondents will tend to fill in the missing information by making
default assumptions. Finally, if a good is only described vaguely in a CV survey,

it is likely that the respondent will give a vague answer.

Mitchell et. al., (1995) stressed the fact that, a contingent valuation scenario
consists of more than a WIP quesiion. Instead of a general affitude towards a
good or class of goods, Contingent Valuation WTP questions measure a
behavioral intention towards paying fora particular good. To predict
successfully, a behavioral intention question must be as congruent as possibie
with the purchase decision in terms of what is bought and the context in which it

is bought.

11



in the case of public goods, this means, first, that the specific features of the
good must be described and, second, that it must be presented in a clearly
defined market scenario (Randall et dl., 1983: Mitchell et al., 1995). The
description of the good and the market context together comprise the
conditions on which the willingness to pay decision is contingent; hence the

method's name.

An important point to note is that prior expetrience with a good is not required as
some have argued for respondents to understand ifs characteristics. While it is
often easier o describe a good to & respondent who has had experience with i,

this is not always the case (Mitchell et al., 1995).

CVM Survey Technigues

CVM surveys target both specific sub-popuiations and general populations in
order to elicit their WP for a pariicular environmental good. In either sifuation,
the population is randomly sampled, the confingent valuation survey is

conducted, and then inferences are made about the larger population.

There are three basic procedures or bidding formats used to elicit an individual’s
WIP for an environmental good or service: the open-ended, iferative, and
dichotomous choice. The determination of which format io use depends on a
variety of factors including the type of survey being conducted, the type of
respondents being sampled, fhe nature of the contingent valuation, the degree

of bias that exists, and the chosen payment vehicle (Shultz, ef. al., 1991}.
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Bicises in CVM Survey Estimates

Contingent valuation researchers have identified several sources of possible
biases in their survey estimates: hypothetical bias, vehicle bias, starting point

bias, non-response bias, and of parficular interest in this study, strategic bias,

information bias and sampling bias (Goodstein, 1995; Shultz et al., 1991).

Strategic bias arises in situations where respondents use their bids to influence
the provision of an amenity by intentionally distorting the amount they say they
are willing to pay for the good or service in question. This would be a patriicularly
good sirategy if the respondent thought that larger WTP values in the survey
results would lead to a higher likelihood of the provision of the good or service -
a form of strategic behavior called saverbidding.” Respondents would be
expected to overbid if they believe they will not actually have to pay the
amount they siate, yet believe also that the stated amount can influence

provision of the amenity.

However, the form of strategic behavior which has received the greatest
attention in the literature is “free-riding”, where sormeone pays less than a public
good is worih to him in the expectation that others will pay enough to provide it
nevertheless. With respect to CV surveys, it follows that free-riding respondents
would underbid if they believe they will actually have to pay the amount they
revea!, and believe also fhat there is a good chance the good will be provided

even if they understate their frue WIP amount [Mitchell and Carson, 1989).
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Another form of bias which is closely related to strategic bias, and which is also
of particular interest in this siucy, is often referred to as "compliance bias”.
Survey researchers tend to believe that people generally are moiivated fo tell
the truth to an interviewer, but are prone to shape their answers to please either
the interviewer or the sponsor. For example, If in-person interviews are used, the
bias {interview bias) would be present to the exient that respondents shape thelr
answers in a way that they think will either please the interviewer or increase

their status in the inferviewer's eyes {Mitchell and Carson, 1989).

information bias is offen a serious problem in CV surveys. Answers will be strongly
affected by the amount of information available about a particular issue. For
example, respondents who have actually visited a particular site, such as a
national park, tend o be more realistically informed about the amenities of the
site than respondents who must rely solely upon @ word description of those
same amenities in a contingent valuation scenario, and are thus likely o have

different WIP values.

However, according to Mitchell and Carson (1989), the researcher who wishes
to make a contingent valuation scenario more realisiic by providing more
information, faces a tricky problem: on the one hand, an insufficiently realistic
scenario will be vulnerable to bias; on the other, the elements which add

redlism o a scenario may themselves cause bias.

14



sampling bias is cited as another potential source of problems when conducting
CVM studies of parks and other protected areas. For exam ple, in the majority of
cases, only actual visitors to the parks are surveyed. The resulting sample
therefore captures only repeat visitors so that no predictions can be made
regarding the values placed on park characteristics by individuals who do not
visit the parks. This limited and rather specialized sample is believed to be parily
responsible for the non-significance of many of the socio-demographic
explanatory variables encountered in such studies. This occurs because the
respondents in the limited sam ple tend 1o be more uniform with respect to those

variabies.

Determining who to interview for a CV study and how to locate and interview
these people is exiremely important and involves a series of decisions. The first
decision to be made is how to define the population which is likely o be
influenced by the change in the level of the public good. A source of sampling
bias arises when the survey population does noi match the target population
(Edwards and Anderson, 1987). Choosing the correct population is simplest
when the population who will pay for the good {or who would be presufngd to
pay according to a given vehicle, such as park entrance fees} coincides with

the popuiation who will benefit (Mitchell and Carson, 1989).
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WIP Question Formats and Functional Forms

The elicitation mechanism or the format of asking respondents fheir WIP is a
contingent scenario feature of considerable importance in creating a plausible
choice situation. The Dichotomous Choice 8idding Format, also known as close-
ended, discrete, or referendum style bidding, was originally used with mail

surveys which required straight-forward and easily understood bidding formats.

The Dichotomous Choice format is the most widely accepted method because
it has been shown o minimize both hypothetical and strategic biases because
respondents are not asked fo siate their WTP directly. It has also been shown
that when specified in a log finear format such s logit analysis, dichotomous
choice valuations are consistent with utility maximization, Hicksian demand

curves and consumer demand theory {Hanemann, 1984).

In this format, a respondent is asked (yes/no) whether he or she is willing to pay a
specific dollar amount for an environmental good. When wide range of dollar
values are used ldifferent values for different respondents), the discrete
responses lead to accurate inferences concerning mean WIP values

(Cummings et gl., 1986; Shuliz and Lindsay, 1990},

In one study, Mitchell et al., (1995} found that respondents felt comfortable with
this referendum format. The format works well because it answers the question
respondents frequently ask af earlier poinits in the interview: 'how much is this

going to cost me'?
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The Mechanics of Logit Analysis and Dichotomous Choice
Dichotomous logit analysis is a nonlinear, maximum likelihood estimation {MLE]
technique that can be used for referendum style questions. In a CVM
framework, the logistic equaiion describes the pattern of yes/no responses
obtained from respondents at alternative doliar amounts (bids). The predicted
logit probabilities of a ‘yes'/'no’ response are expressed by the following logistic
equation:

1= bo+ bixi + boxa + ...+ biXe + Ui {1}

Where 2= log (probability of yes)
(probability of no)

be,.., bx are the estimated coefficient parameters.

% = the dollar amount of the bid.

Xa..., ¥ are independent variables which are
consistent with demand theory and therefore
influence WITP

Ui is the random disturbance term.

After the logit mode! above is estimated, predicted probabilities can be
calculated by using the following equation:

P = exp’
(1 +exp? (2)

Where: P = the probability of a 'yes' response to the WTP question,
and, I =the estimated logit of the probability of d ‘ves' response.
The reported coefficient estimates of a logit regression are asym ptotic, unbiased,
and efficient point estimates, therefore permitting i-tests to be interpreted in
similar manner as the i-tests associated with ordinary least squares {OLS)

regression coefficients when large sample sizes are used. The estimaied
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standard errors also provide the usual measure of the likely variation in the
estimated coefficients {Aldrich and Nelson, 1984). However, it shouid be noted
that the change in the dependent variable resulfing from a unit change in the
independent variable cannot be interpreted directly from logit coefficients as
they are with OLS procedures. The goodness of fit measure of a logit regression
which tests the joint hypothesis that all coefficients are equal to zero is bused on
a likelihood ratio statistic which results in a chi-square test statistic and

distribution.

The Estimation of Mean WIP Values

The choice of which formula is the most appropriate for estimating the mean
WTP value that is implied by a logit or similar statistical model fitted to data from
a discrete-response contingent valuation survey, depends on the form of the
model utilized. The approach adopted in this study is that put forth by
Hanemann (1989). One of the two families of utility model infroduced by
Hanemann {1989) takes the form:

Av =a - BA, with >0, (3)

According to Hanemann, The correct formula for estimating the mean WIP

associated with this model is:

Mean WTP = o/ (3")

Where o is a grand constant which is calculated by multiplying each of the

obtained coefficients by it's mean {with the exception of the variable BID). The
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coefficients are obtained by estimating a logistic regression equation (as

represented by equation 1). These products are summed and then added 1o

the original constant or infercept value. Beta (B) is the coefficient for the bid

variable (A}

Jn this particular model the median of the distribution of frue WTP corresponds
with the mean:

Median = ¢/p = mean (3"
This formula permits WP to assume negative values, regardless of the sign of a.

Thus it follows that sign (mean) = Sign {median) = sign {a}.

There is also a debate about whether the mean or the median should be used
to estimate the mean WIP. In some models, fne mean and median differ.
Sometfimes, the difference can be dramatic. For example, in an analysis of
Bishop and Heberlein's data, Hanemann (1987 obtained an estimate of $5.30
for the median and $15.54 for the mean WIP for a goose hunting permit.
Sirnilarly, Shuliz (1990) obtained a mean WIP value of $129 and a median WTP of

$40 for groundwater proteciion in Dover, New Hampshire.

Some researchers, for example Johansson et al., (1989}, advocate using the
mean. Their view is that “the median must be used with great care in
contingent valuation studies.” Hanemann (1984} advanced several arguments
in favour of selecling the median in the confext of benefit-cost analysis and not

just in the context of discrete-response contingent valuation experiments. This is
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justified by the fact that the median is less sensitive to skewness or kurtosis in the
original data, and is also less sensitive than the mean to minor differences in the
method of estimating the structural model {e.g., generalized ieast squares versus
maximum likelinood). However, as indicated above, in the model adopted in

this experiment, the median coincides with the mean.

Once the mean WIP esiimate is calculated for the sample, there are two
approaches for determining aggregate WIP values for the population in
question. One method is fo multiply the mean WTP value by the number of
sample units in the population (Walsh et gl., 1985]. It should be noted that this
approach is inherently based upon the assumption that there are no statistical
differences between respondents and non-respondents and that their mean

WITP values are the same.

A more conservative method of aggregation is to assign all of the non-
respondents a mean WTP value of zero and then add this value to the product
of the remaining population by their estimated mean WIP value. Obviously, this
approach is more conservative as it is based on the assumption thaf non-

respondents do not value the resource in question.

The use of CVM in Parks and Protected Areas in the Caribbean and
Central America

Most of the CVM studies conducted in Central America and the Caribbean
countries focused on the valuation of either the supply of potable water or the

establishment and conservation of protected areas.  Few of these studies
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included methodologically based validation emphases within their study

designs.

The CVM has been used to value the amenities provided by the biological
resources within the Monteverde Cloud Forest Reserve in Costa Rica {Echeverria
et al., 1995), and to determine WIP to enter the Manuel Antonio and Poas
Voleano National Parks in Costa Rica (Shultz et al., 1997). Ofher studies
involving the use of CYM in relation to parks and protected areas within Central
America and the Caribbean include: the issue of user fees at protected areas in
Costa Rica ( Baldares and Laarman, 1991); the economic and ecological
analysis of the Bonaire Marine park {Scura and van't Hof, 1993}, and national
park enirance fees at the Manuel Antonio, and Poas, and Irazu volcano

national parks in Costa Rica (Chase, 1995).

Echeveria et. al., (1995) found that Costa Rican's were willing to pay US $137 for
the protection of the Monteverde Cloud Forest Reserve, while non-Costa Ricans
were willing to pay US $118. The Monteverde study also showed a difference in
WTP depending on the paymenti vehicle. For example, the mean WIP a one-
time or lump-sum payment was US $130, while respondents indicated a mean

WTP an annual or recurring sum of US $110.

The mean WIP value for resident visitors for a future visit o a hypothetically
improved Manuel Antonio park was estimated to be $13, while the median WP

value was $11. The corresponding values for the Poas Volcano park was $11
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and $10. In the case of foreign visitors, both the mean and median WIP for
entrance to a hypothetically improved Manuel Antonio park was $14. The

mean WIP for Poas was $23 while the median WIP was $25 (Shuliz et al., 1997).

However, the researchers indicated some concern over the elicitation
mechanism, especially when comparing the response of Costa Ricans and non-
Costa Ricans to the bid question. For example, Fchevenia etf. al., {1995} pointed
out that while the mean annual income of Costa Rican’s was US $19.086, which
represented 34 percent of the mean non-Costa Rican income of US $54,687,

Costa Ricans valued the resource 13 percent higher than non-Costa Ricans.

These studies (Echeverria et gl., 1995 and Shuitz et al.,1997) concluded that the
CVM can be used as a tool to determine visitors' WTP for entry to different types
of national parks in Costa Rica, and for the protection of the natural resources
and other amenities offered by these sites. However, severdl potential problems
associated with the use of CVM for estimating entrance fees were also noted by

these studies.

Firsi, the studies cited above surveyed only actual visitors fo the parks, after
visitors completed their visit and were leaving. The resulting sample therefore,
captured only repeat visitors. People who did not visit the park, possibly
because they were not willing fo pay the current entrance fee, were not

included (Shultz et al., 1997}
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Shultz et al., (1997) further suggested that this might help to explain why many of
the socio-demographic explanatory variables of the CVM models developed
were not significant. For example, income of educational levels of visitors may
not have influenced WTP because most of the respondents in the limited sample
were all relatively wealthy and well educated (ot least in comparison to the
general population which was not inciuded in the sample). The solution o this
problem involves sampling the full population of potential visitors to national
parks. In other words, WIP values for different national parks ai alternative

entrance fees of actual and non-visitors need fo be quantified.

Second, Shultz et al., {1997} pointed out that the information framing or
contingent valuation scenarios used in the Poas volcano and Manuel Antonio
national parks survey in Costa Rica were relatively limited, at least in comparison
to standard CVM valuation scenarios (Mitchell and Carson, 1995). The resulis of
the study indicated the need for fuiure research efforts focusing on how
different contingent information framing scenarios influence WIP values for

different parks.

A final poteniial problem noted by Shuliz et al., {1997) with CVM studies o
determine WIP values for entrance fees to parks in Costa Rica, and possibly
many other developing countries, is related 1o possible strategic/culiural biases
associated with personal surveys. As indicated above (Echeveria et. al., (1995)
and Shuliz et al., 1997], significantly disproportional WTP values were observed

between local and foreign visitors to fhe Poas Volcano and Manuel Anionio
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parks and with respect to WTP for the protection of the Monteverde Cloud

Forest.

It was suspected that the primary reason why Costa Rican residents appear to
have much higher relative WTP values than foreigners is related fo o
cultural/strategic bias based on the fact that Costa Ricans are unfamiliar with
personal surveys and providing truthful negative responses to interviewers (Shuliz
et al., 1997). liis possible that a similar situation exist in the countries of the
Caribbean where people are not accustomed fo such questionnaires and

specifically their non-personal, truth-seeking, and confidential nature.

In a study conducted in Nigeria as part of an evaluation of rural households'
WTP for public taps and private connections to improve drinking water systems,
Whittington et al., {1992) found that respondents who were allowed time o
evaluate the proposed water systern had  significantly lower WTP values than
those who did not have that time. Similar results were observed in a CYM study
to estimate WIP for water services in southern Haiti (Whittington et al., 1990). This
raises the question of the peossible existence of bias, for examn ple, information
bias because of more time to study the questions and to be 'better’ informed, or
some form of sirategic bics. It is suggested, therefore, that CYM research
concentrating on methodological issues such as how WIP responses of residents
in developing couniries vary with different survey and question formats be

conducted.
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OBJECTIVES

PRIMARY OBJECTIVES

The primary objectives of this thesis are as follows:

1.

To determine WIP for entrance fees 1o the proposed Wallings Forest National
Park in order 1o estimate the amount of money that the site can be

expected to generate under alfernative development strategies.

To evaluate the CVM as a useful valuation technique for protecied area
planning in the context of Antigua and Barbuda and other developing

countries of the Caribbean.

SECONDARY OBIJECTIVES

The following are the secondary objectives that are the focus of this thesis:

1.

To evaluate whether or not WIP for entrance fees differ between foreign

visitors who have been and those who have not been to the site.

To investigate the possible existence of cultural/strategic biases among local
residents, based on whether the respondents are interviewed in person
(face-to-face interview) or allowed to complete the questionnaires in private,

and the potential influence of these biases on WIP values.

HYPOTHESES

The hypotheses relating to the objectives above are as follows:

1.

That the CVM can successfully be used as a fool fo determine: (1) how
much to charge to enter the Wallings Forest Recreation Area, (2] how

much money the park can expect to generate, and (3] what specific
services visitors are willing fo pay for. Successful is defined as the generation
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of statistically robust WIP models with many significant variables and high
rates of correct mode! prediction based on a log-iikelihood Chi-Square test

statistic.

That WTP values differ significantly between foreign visitors who have been to

the site and those who have not been 1o the site;

He: WIP {Foreigners- not been to the site} = WTP {Foreigners- been to the site}
HA: WTP (Foreigners- not been to the site) = WIP {Foreigners- been to the site}

That WIP values of local residents vary significantly depending on whether
the surveys are administered personally (using face-to-face questioning) or

when the respondents are allowed to complete the questionnaire privately:

He: WTP (Local- face-io-face interview] = WIP (Locai- private response)
HAT WIP (Local- face-to-face interview) = WIP (Local- private response)
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METHODS

CONDUCTING THE SURVEY

A CVM survey to determine the WTP for entrance fees to the proposed Wallings
Forest National Park, and to evaluate the usefulness of the CVM as a valuation
technigue for protected area planning in Antigua and Barbuda, was
administered to both foreign visitors and jocal residents, representing actual and
potential visitors to the site. The survey was conducted during the period April to

August, 1997.

Completed questionnaires are from the four (4] groups of respondents in the
study. These groups and the number in each are shown in Table 1. The three
page questionnaire was identical for both groups of foreign visitors. Similarly, @
modified version was used for both groups of local residenis. A copy of each
questionnaire, which includes the information framing and contingent valuation
section and a set of options following the WTP question, which were designed to
capture the major reasons why respondents said no, are included in

Appendix A.

Table 1. The four (4} groups of respondents in the study and the number
in each group.

Foreign visitors who had not visited the site -208
Foreign visitors who had actually visited the site -208
Local residents in direct interaction with interviewers ~224
Local residents who completed questionnaires in private -224
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The questionnaire relating o the local residents was tested and later modified
based on the experiences of two focus group meetings. In a similar manner, the
qguestionnaire for the foreign visitors was pilot tested in the departure lounge of
the country's international airport. It was discovered that the most effective way
to administer the survey to the foreign visitors, was 1o allow them to complete
the guestionnaire themselves after a brief infroduction and explanation of the

purpose of the survey.

The majority of the respondents representing the group of foreign visitors who
had not been to the site were surveyed in the departure lounge of the
international girport. However, several respondents were drawn from randomly
surveying foreign visitors af several beaches around the island. In addition fo
the information framing and contingent scenario section of the questionnaire,
each respondent was shown three photographs depicting various aspects of the
site.  The group of foreign visitors who actually visited the site were presented
with the same information framing and contingent valuation scenario and were
also shown the same set of photographs as the group of foreign visitors whe had

not been to the site.

One photograph emphasized the historical aspects of the Wallings Forest
Reserve by showing the dam and spillway of the Wallings reservoir as an
excellent example of Victorian Industriat Architecture. Another photograph

showed a panoramic view of the surrounding hills and associated vegetation,
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and the third photograph depicted a typical scene of the vegetation and

wildlife at the higher elevations of the site.

As indicated above, the questionnaires for both groups of local residents were
identical. However, in the case of one group, the survey was administered face-
to-face with the respondents being asked the questions directly by interviewers.
In the case of the second group of local residents, following an introduction and
explanation of the survey, the respondents were given the questionnaires in
envelopes and instructed to complete and return them in privaie af a later
time. Each respondent was shown the same set of three photographs as in the
case of the foreign visitors.  The local respondents were drawn primarily from
mass events at the beach, and from both public and private offices within the
city. The interviewers attempted to follow a system of interviewing every second
eligible individual encountered. The primary restriction was that respondents

should be seventeen years or older.

THE INDEPENDENT VARIABLES INCLUDED IN THE SURVEY

The questions included in the survey are associated with relevant independent
variables that will help to explain WIP for entrance to the proposed Wallings
Forest National Park through a muitivariate logit model. More specifically, the
impact that each of these variables have on the dependent variable (yes/no fo

the WTP question), will be tested for with both t-tests and a chi-square fest.
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The socio-economic guestions on the survey are included either on the basis of
past studies which indicate that they have a significant effect on WTP for parks

and protected areas, or those for which their potential effects are of interest fo

land use and economic development policy makers in Antigua and Barbuda.

The independent variables included in the survey and the null hypothesis
associated with each are discussed briefly below. The corresponding
alternative hypotheses [for one-tailed asymptofic -test] as well as the

categories associated with each independent variable are shown in Table 2

{foreign visitors) and Table 3 {local residents).

» Visitors origin {ORIG) is believed to have a positive influence on WIP values
because of differences in wealth between peopie from different regions, as

well as different attitudes towards and preferences for nature recreation. for

example, visitors from North America are believed to be more wealthy than
visitors from Eurcpe or other Regions and are likely fo have higher WIP vaiues.
With respect to the local residents, it is believed that origin (city, suburb or

country-side) has a significant influence on WIP values;

e The length of fime in the country (elapsed time - #DAYS) is believed to

positively influence WIP values. A longer elapsed time tend fo suggest more
money to spend, and given the fact of more time, there is @ need for @

greater number of aiternative activities;
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o The number of previous visits (#VISITS) to ihe country is expected to nave a

positive influence on WIP values;

» On the basis of past observations, there is a tendency for locals residents to
associate a visit o the Wallings Forest with an enjoyable experience. Hence it
is believed that a previous visit to the Wallings Forest [VWAL) would positively

influence their WiP;

o It is believed that the intention of visitors to visit other parks/recreational of

historical sites (PLAN) on the current Hip have a significant (negative) effect on

their WIP for enfrance 1o any one particular park. The more areas they pian to
visit, the less money and/or time will be available to spend on a single

park/recreationadl site;

« In the context of outdoor recreation, AGE has been shown to have a negative
influence on WIP values in may instances. That is, generally speaking, older
visitors tend to participate less than younger visitors in outdoor recreational

activities and thus have lower WTP vaiues;

« The SEX of the respondent is believed to have a significant influence on WIP
values. On the basis of several past studies, females tend to have higher WIP

values than males with respect fo parks and protected areas;
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« It is believed that children [CHIL) accompanying visitors 1o the country have a
posiiive influence on WTP values since there is fikely to be a greater demand
for the type of outdoor recreation offered by Wailings. Consequently, they are

likely to have higher WTP values;

» Education {EDU} is believed to have a positive influence on WIP values. The
more highly educated a person, the more likely they are to understand and
appreciate natural resources/environmental relationships, and are thus more

willing to pay to enjoy their benefits;

« It is believed that the FOCUS of the trip has a significant influence on WIP
values. People who visit primarily for the beaches, honeymaoon, business, or a
cultural event (the majority of visitors) will tend to have lower WIP for entrance
to the Wallings Forest National Park than people whose primary purpose for

visiting is to go hiking, exploring or outdoor camping:

o The primary activity {ACT) of interest af the site is believed to have a positive
influence on respondent’s WIP. Respondentis are likely to have higher WIP

values for activities which are of greater interest to them than others.

» The more favorable an individual’s impression (IMP) of the site is, the gréa%er

will be that individual’s WTP to visit that site;
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o The annual income (INC) of visitors and the amount of money that they are
willing to pay to enter the site (BID) are included because they have been
found to be significant in almost all past WTP models. The variable BID is
expected to have a negative influence on WIP while income is hypothesized

to have a positive influence.

THE BID VALUES USED IN THE SURVEY

in the case of foreign visitors, the range of doliar vatues for the BID variable was
US $1 to $50, BY $2 incremenis. For the iocal residents, the range for the BID
variable was US $0.37 to $11 (Eastern Caribbean 'EC' $1 to $30). These values
were selected in order to encompass a wide range of bids around the fees

currently charged (US$2.60 - 4.00) fo enter the Nelson's Dockyard Nafional Park.
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Table 2. The independent variables (with associated categories) included
in the survey (foreign visitors).

DEFINITION CODES/VALUES Ha:
Origin of visitor * ORIG] ORIG] = North America bors>0
ORIG2 QORIG2 = Europe Yes = 1
ORIG3 ORIG3 = Other No=0
Number of days in country (days) #DAYS Depavs>0
Number of previous visits to country #VISITS Davisrs>0
Pian to visit other park/recreationdl PLAN Yes=1 No=0 Dean<0
sites
Respondent's age (years) AGE bace<0
Sex of respondents SEX Male=1 female=0 bsex>0
If Respondents fraveling with children | CHIL  Yes=1 No=0 bew>0
Respondent's ievel of education EDU College/University =1 | bea>0
Elementiary/High school = 0
Main focus of visit to country* brur<0
FOCUSI FOCUS] = Beach bathing
FOCHS2 FOCUS2 = Hongymoon
FOCUS3 FOCUS3 = Rest & Relaxation
FOCUS4 FOCUS4 = Other Yes=1 No=0
Activity of primary interest ot site® bacr>0
ACTI ACT1 = Hiking
ACT2 ACT2 = Nature Watching
ACT3 ACT3 = Rest & Relaxation
ACT4 ACT4 = Other Yes=1 No=0
Respondent's impression of the site® bme>0
IMP1 IMP1 = Unique
IMP2 IMP2 = Average
IMP3 IMP3 = Poor Yes=1 No=0
Annual income {INC $) of INC bmc>0
Respondenids
Bid value (BID $) for eliciting WITP BID Beio<0

* Indicates the use of dummy variables {eg. 1/0}




Table 3. The independent variables (with associated categories) included in

the survey (local residents).

DEFINITION CODES/VALUES Ha:
Origin of visitor * CRIGT ORIG1 = City Yes= 1 boric>0
ORIG2 ORIG2 =Suburbs  No =0
ORIG3 ORIG3 = Countryside
Whether respondent visited site before VWAL  Yes=1 No=0 bvwa>0
Whether respondents visited:
Nelson's Dockyard National Park NDNP  Yes=1 No=0 Duone>0
Cades Reef REEF Yes =] No=0 breer>0
North Sound Islands NS} Yes=1 No=0 Dus>0
Other parksfrecreational sites PARKS Yes=1 No =0 brarks>0
Respondent's age {years) AGE bace<0
Sex of respondents SEX  Male=1 Female=0 bsex>0
Respondent's level of education EDU College/University =1 Depw>0
Elementary/High school = 0
Activily of primary interest at site* bacr>0
ACTI ACTI = Hiking
ACT2 ACT2 = Camping
ACT3 ACT3 = Picnicking
ACT4 ACT4 = Nature watching
ACTS ACT5 = Other
Respondent's impression of the site* buwe>0
IMP1 IMP1 = Unique
IMP2 IMP2 = Average
IMP3 IMP3 = Poor
Annual income [INC $) of respondents INC bine>0
Bid value (BID $ for eliciting WTP BID bein<0

* Indicates the use of dummy variables (eg. 1/0}
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ANALYSIS OF THE DATA

The Multivariate Logit Models
The socio-economic characteristics of respondents were ireated as the
independent variables and the log of the probability (n) of a ‘'yes’ over the
probability of a 'no’ response to the WIP question as the dependent variable.
This resulied in dichotomous logistic models with the following variables:
Log (o yes/n no) = Bo + B1BID + B:ORIGT + BsORIG2 + BsORIG3 + Bs#DAYS +
Bs# VISITS + BsPLAN + BsAGE + BoSEX + BioCHIL + BniEDU +
Bi12PUR1 + B13PURZ + BisPUR3 + B1sPUR4 + B1sACT] + BiyACTZ +
BisACT3 + B1sACT4 + BoolMP1 + BoiIMP2 +BaalMP3 + BaaINC + Ui

(foreign visitors] (4)

Log (i yes/n no) = Bo + BiBID + B2ORIG] + BsORIG2 + B4ORIG3 + BsVWAL +
B¢NDNP + B7REEF + BeNSI + BsPARKS+ B1cAGE + BiiSEX + B12EDU
+ BisACT1 + B1sACT2 + BisACT3 + BieACT4 + BiyACTS + BialMPT +
B1sIMP2 + B2olMP3 + BuINC + U;
flocal residenis] {5)

The data from the completed surveys were entered into ¢ database and
subsequently analyzed through the use of a statistical program. Both descriptive
{(Univariate) siatistics as well as multi-variate logit analysis were conducted. The
mean and median WP values were calculated from the multivariate models by

the use of equation (3') which is restated below:

Mean WTP = «/B
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A Multivariate Test For Overall Differences Between Groups

Of particular importance in this study is whether or not the underlying structure of
WIP differs among foreign respondents who (1) had not visited the site and (2)
those that had actually been to the site.  Similarly, it is of interest as to whether
or not WIP values differ between local residents who were (1] interviewed in
person and (2) those who completed the questionnaire in confidence. In orcer
to determine whether or not the WTP values differ befween the groups as
indicated above, it requires testing the equality of the fwo logit regression
equations representing the comresponding groups. Taking the case of the two
foreign groups as an example, the equations representing both groups can be
expressed as follows:

Y = Boo + BioX) + B2z + ... + BaX¢ for the group of foreign visitors who did not
visit the site (a} {6)

Y = Bob + BibXy + BaPXz + .. + BXe for the group of foreign visitors who visited
ihe site [b) {7}

To test the equality of these two equations, that is, fo test whether the structure of

the two equations is the same, the null hypothesis to be tested is:

Ho: Bo® = BoP and fio = Bi® and $20 = B2 and ....... and B® = B°

The steps to follow in conducting this test are:

1. estimate the equation using only the observations in group a to obtain the
log likelihooda value ;
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2. estimate the equation using only the observations in group b fo obtain the
log likelihoods value;

3. estimate a pooled equation using all observations, that is, a combination of
the observations in groups a and b to obtain the log likelihoodas value for

the combined data.
The test statistic, which follows, approximately, a Chi-Square distriibution (when

the null hypothesis is true) with &1 degrees of freedom is :

c = -2[log likelihooda - {log likelihooda +log likelihoodb)] 8

Where: ¢ = the Chi-Square test stafistic

In addressing the question of different sructural relationships between the
groups, it is important to note that exactly the same siructure {variables

included, units of measurement on the variabies, and functionai form, etc.,)

must be used.

In addition to comparing the mean WIP values between the different groups,
other comparisons were made inciuding the number of stafistically significant
variables and the number of cormect predictions of each model. The same
statistical iests were conducted for the case of foreign visitors who had been to
the site and those who had not visited, as well as for local residents who were
surveyed in person (using face-to-face questioning), and those who completed

the questionnaire in private.
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RESULTS

DESCRIPTION OF THE VARIABLES

The Dependent Variable
The dependent variable {Yes/No) describes whether a respondent was willing or

not to pay a specified dollar bid for enirance to the proposed Wallings Forest
National Park on the basis of the hypothetical improvements presented jo them
in the questionnaire. Of the respondents representing the group of foreign
visitors who had not visited the site, 116 [56%) responded 'yves' while 92 (44%)
responded ‘no’ to the WP guestion. Similarly, 95 respondents, representing 46%
of the group of foreign visitors who visited the site replied ‘yes' versus 113 {54%)

who responded 'no’.

in the case of local residents who were interviewed personally (face-to-face},
129 (58%) responded ‘ves' against 95 [42%) who said ‘'no’, while 116 {52%)
responded 'ves' versus 108 (48%) who responded 'no’ with respect to the group
of local residents who completed the questionnaire in private. Table 4 shows @

summary of the responses for each group.

These results indicate that park management quthorities can give serious
consideration to the notfion of infroducing entrance fees, subject to the
proposed improvements in the services offered by the site, since people have
indicated a willingness fo pay. A subsequent step is to examine the reasons
why respondents said ‘no’ to the WIP question.
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Tabie 4. Response of each group o the willingness fo pay (WTP} question.

GROUP RESPONSE

. |ye5t lnot

% %

- Foreign visitors who had not seen site 116 56 92 44
Foreign visitors who had visited sife 95 46 113 54
Local residents - personal interview 129 58 95 42

- Locai residents - in private 116 52 108 48

! In the event of a ‘no’ response o the WIP question, respondents were asked fo

indicaie their reason for saying ‘no’ by selecting from among four {4} options

thai followed the WTP question. These options included the following: {1) 1 do
not think that | or anyone else should pay to protect and use these resources, {2)
| cannot afford the amount of money specified, (3) | did not have enough
information to determine whether | would pay, and {4) any other reason for

saying no. The results of these responses are shown in Figure 2.

Reasons for 'ag’ response
a0
o 5Q
5
E e - e
g 40 Enu & Foreign not visited
] A [} Foreign visited
% 30 Y o7 3 Local direct
g:a sam / . At ocal private
3 A 337 T
e 4 - 57 L / 7
= ::::,//4 EE_'/ ..... - /
o | EESMEZ | B _EM .l :::% 1=
Should not pay Too high More information Other

Figure 2. Summary of reasons for 'no’ response among survey groups.
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The information framing section of the questionnaire altempted to provide more
detailed information than several of the studies conducted in the region in the
past, In addition, each respondent was shown three photographs depicting
various aspects of the sife to further add to the information available. In spite of
this, 58% of the respondents representing the group of foreign visitors who had
not actually been to the site, indicated the need for more information as the
reason for saying 'no’ to the WP question, while 21% felt that they could not

afford the amount specified.

With respect to the group of foreign visitors who visited the site, and hence had
more information about it, only 39% (compared o 58% for the previous group)
indicated a need for more information. For this group of respondents, 45%
found the amount specified too high while 13% {15% in the previous groupj had

other reasons for saying 'no’.

In the case of the local residents who were interviewed personally (face-to-
face), 28% indicated a need for more information versus 42% for the group that
completed the questionnaire in private, although 37% of the group that
completed the questionnaire in private had actually visited the site, compared
to 26% for the group that was inferviewed personally.  This might suggest some
form of bias based on the interaction with the interviewers, in the case of the
group that was surveyed face-to-face, which led to them being beiter
informed. Of interest is the fact that 42% of the local residents who were

interviewed personally stated that they could not afford the amount specified,
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while only 32% of those who responded privately, gave as their reason for

saying 'no', their inability to pay the specified amount.

The number of respondenis who felt that no one should pay to enter the
proposed Wallings Forest National Park ranged from 3% in the case of the
foreign visitors who had been fo the site and 11% for the group of local residents
who were interviewed personally. Responses in the category ‘other’ included:
(1) the need for group rates; (2) children's rate; (3) membership fee; (4)
Differential fees - tourists versus locals and (5) government upkeep from general

funds.

The Independent Variables

The mean and standard deviation, as well as the mean 'yes' and 'no' responses
associated with each of the independent variables included in the survey, are
summarized in Tables 5 and 4. The mean for the variable BID, which is the dollar
value that was presented to each respondent is US $25 for both groups of
foreign visitors and US $6 for both groups of locai residents.  Significant
differences exist beiween the mean 'ves' and ‘no’ BID values for all four groups
in the survey. In the case of the foreign visitors who visited the site, the mean
values for origin {ORIG) also differ significantly between those who responded
'ves' and those who responded ‘no’, with respondents from Europe having @
greater tendency to say yes. Similarly, the results indicate that there is a
significant difference between the ‘vyes’ and 'no’ responses of local residents
living in the city and suburbs in the case of respondents who were interviewed in

pEerson.
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Table 5. Independent variables: descriptive statistics for the group of foreign
visitors who had not been to the site and those who had been 1o the

site.
Foreign visitors - not been 1o the Foreign visitors who visited the site
site
vVar. Mean S.Dev. Mean Mean| Mean S.Dev. Mean Mean
lyes] _ (no] [yes}  {(no]
Yes/No | 0.557  0.498 1.00 0.00 0.457  0.499 .00 0.00
BID 2504 1497 18.52 33.25* |25.02 1496 13.32 34.86*

ORIG1 0.43 0.50 0.39 0.48* | 0.37 0.48 032  0.42¢
ORIG2 0.45 0.50 0.45  0.4] 0.48 0.50 0.59 0.38*
ORIG3 0.12 0.33 0.13 o011 0.15 0.3 0.09 0.20*
#DAYS 8.24 9.09 8.34 8171 6.06 4.55 6.55 5465

#VISITS 1.15 427 128 098 | 085 224 129  0.47*
PLAN 0.25 044 028 022 | 050 0.50 0.57  0.45*
AGE 34.36 1097 3478 3383 | 3606 975 3687 3538
SEX 0.54 0.50 0.54 053 | 0.51 0.50 057  0.47
CHIL 0.04 020 0.05 003 0.09 028 0.14  0.04*
EDU 0.68 .47 0.68  0.48 0.76  0.43 0.82  071*
FOCUST | 0.28  0.45 0.24 033 | 036 048 0.38 (034
FOCUs2 | Q.11 0.31 0.11 0.11 0.08 0.27 0.05 0.10

FOCUs3 | 037 048 037 037 | 032 047 035 (.30
FOCUS4 | 0.23 0.42 026 019 | 024 043 021  0.27
ACTI 0.12 0.33 0.13 o.11 0.17 0.38 0.15 019
ACT2 0.41 0.49 0.41 041 | 039 049 0.43 (.35
ACT3 0.21 0.41 0.19 0.23 0.19 0.40 0.23 0.16
ACT4 0.25 0.44 0.26 0.25 0.25 0.43 0.19 0.30*

IMP1 0.34 047 0.40 026 | 045 050 0.44 045
IMP?2 0.61 .49 0.57 065 | 051 050 0.55 049
IMP3 0.06  ¢.23 0.03 009 | 004 019 001 006
INC 35286 14854 37844 32059* | 35228 15441 42105 29446

Corresponding means that are significantly different from each other between both

groups of foreign visitors are indicated in bold italics.

*Denotes a significant difference between the 'yves' and 'no’ means, within each group, using
a t-test at the 0.05 significance level
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Tabie 6. Independent variables: descriptive statistics for the group of local
residents who were surveyed in person and those who responded in
private.

Local residents - personal inferview | Local residents - private response

var, Mean S.Dev. Mean Mean {Mean §S.Dev. Mean Mean
(vesj  (no) {yes}]  (no

Yes/No | 0.576 0.495 1.00 0.00 0.518 0.501 1.00 0.00

BID 1506 9.14 10.51 21.24* 115.06 9.14 10,22 20.25*

ORIG1 0.29 0.45 0.33 0.23* 1 0.26 0.44 0.24 0.28
ORIG2 0.22 0.42 0.16 0.32*| 0.14 0.35 0.15 0.13
ORIG3 0.42 0.50 0.51 0.45 0.60 0.49 0.61  0.57
VWAL 0.31 0.46 0.26 037 | 0.37 0.48 0.37 036
NDNP 0.86 0.35 0.84 0.89 0.88 0.34 0.84 0.92*
REEF 0.11 0.32 0.12 0.0% 0.14 0.35 0.11 o.17
NS 0.15 0.36 0.16 0.14 0.15 0.36 0.18 0.11
PARKS 0.56 0.50 0.57 0.5% 0.48 0.50 0.49 0.47
AGE 31.70 1081 30.33 33.55* | 33.95 10.57 32.97 35.01*

SEX 0.27  0.45 0.26  0.29 0.35  0.48 0.37  0.32
EDU 0.40 0.49 044  035% | 0.39 0.49 0.39  0.40
ACTI 0.22 0.42 024 020 | 0.27 0.45 028  0.26
ACT2 0.17 037 0.16 017 0.17  0.32 0.09 0.3
ACT3 0.16 037 0.15 0.18 021 041 .19 0.23
ACT4 0.23 0.42 0.21 025 | 027 0.44 0.31  0.22*
ACTS 021 0.4 022 020 0.714  0.35 0.12  0.16
IMP] 0.50 0.50 0.53 045 | 0.47 0.50 0.43  0.51
IMP2 0.46 0.50 0.44 047 | 047 0.50 0.54  0.40*
IMP3 0.04 0.21 0.02 0.07* | 0.06 0.23 0.03  0.09*

INC 20625 14833 21686 19184 | 24754 14893 24181 25370

Corresponding means that are significantly ditferent from each other between both
groups of local residents are indicated in bold italics.

*Denotes a significant difference between the ‘yes' and ‘'no’ means, within each
group, using a t-test at the 0.05
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The mean net annual income {INC) is US $35,286 for the group of foreign visifors
which had not visited the site, and US $35,228 for the group of foreigners who
had visited. These means are not significantly different from each other.
However, in the case of both groups, the mean ‘yes' {$37,844] and 'no’
($32,059] values for those who had not visited the site and ‘yes' ($42,105) and
‘no' ($35,228) values for those who hqd been {o the site were significantly
different from each other. This indicates that INC has a positive influence on WIP
in the case of both groups. Figure 3 shows the income distribution for 'yes’

responses for both groups of foreign respondents.

With respect to the local residents, the mean net annual income (INC} is

EC $20,625 (US $7, 639) and EC $24,754 (US $9.168), respectively, for those who
were interviewed in person and those who responded confidentially. In contrast
to the foreign groups, the mean annual income is significantly differeni between
both groups of local residents. However, within both groups, there is no

significant difference between the mean 'yes' and 'no’ responses.

In the case of the local respondents who completed the questionnaire in
private, the mean annual income associated with ‘yes' responses (EC $24,181 -
US $8,956) is lower than the mean annual income for 'no’ responses (EC $25,370
- US $9,394}. This result is unexpected since it indicates that annual income hasa
negdtive influence on WIP values. Figure 4 shows the income distribution for

'ves' responses for both groups of local respondents.




Percent (%) saying 'yes’

Yes' to WTP

B Foreign not visited
Foreign visited

Figure 3. Income distribution for 'ves' responses for both groups of foreign visitors.
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Figure 4. Income distribution for 'ves' responses for both groups of local
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CONCLUSIONS OF DESCRIPTIVE STATISTICS

In order to examine the effect that the independent variables had on the WP
question, the variables were separated into two categories ('yes’ and 'no’)
responses. In all cases, the mean 'yes' and 'no’ responses were compared with
t-tests, and in the case of the variable INC, with the use of distribution graphs.
From these comparisons, it was observed that the variable BID had a negative

influence on WP across all four groups, in that, the higher the bid the greater the

tendency to say 'no’.

In at least two of the groups, the origin (ORIG) of the respondenis appeared fo
have some influence on their WIP. Similarly, in the case of the group which
visited the site, having children {CHIL) appecred to have a positive influence on
WTP. Likewise, having a college or university education (EDU) and annual
income (INC), except in the case of the local residents who completed the
questionnaire in private, tend to have a positive influence on WTP. In conirast,
having a poor impression of the site {IMP3) appeared fo have a negative

influence on WTP.

Although this bivariate analysis provide a quick indication of the retationship
between the independent variables and the dependent variable, it's overall
validity and importance is limited. This occurs because it is not known whether
the apparent relationship between the independent variable in guestion and
the dependent variable is attributable to the independent variable itself or to an

interaction with one or more of the other independent variables.
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In order to know whether an independent variable has a stafistically significant
influence on WTP, a mullivariate regression analysis which takes into account all
of the independent variables, must be used. Because the dependent variable

is a binary response variable (yes/no), a multivariate logit regression is utilized.

CORRELATIONS AMONG THE INDEPENDENT VARIABLES

An important step in the process of conducting ’rhé multivariate iogit analysis is
determining whether or not there is evidence of interaction in the data. That s,
the relationship between the independent variables should be examined for the
possibility of mulficoliinearity. Table 8 shows an example of the correlation
matrix for the independent variables with respect to the group of foreign visitors

who had not been to the site.

in general, from the resulis shown in Table 8, the comelation coefficients are low
except for a few notable cases. Of particular concern, is the apparently high
correlation between origin from North America {ORIG1} and Europe {ORIG2),
with a cormrelation coefficient of -79. There is also a high degree of correlation
between considering the site to be unique (IMP1) and considering it fo be
average (IMP2) with a correlation coefficient of -88. Similar comelation
matrices were generated for the other three groups in the study. The pattern of
the relationships among the independent variables were quite similar fo the

case highlighted above.
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As a further check on the possibility of multicollinearity, the standard ernrors of the
coefficients associated with each of the independent variables should be

exarined after conducting a multivariate logit regression (Johnson et al., 1987).
Another test for multicollinearity, not caried out in this analysis, is fo regress each

of the independent variables against all of the other independent variables and

to examine the R? values.

THE ESTIMATED MULTIVARIATE LOGIT MODELS

Taking ihe log of the probability of a 'yes' response over the probabiiity of a 'no’
response to the WIP question as the dependent variabie, and all of the socio-
economic variables {including the elicited bid} as the independent variables, a
fogit regression was conducted for each of the four groups in the study. In ail
cases, a full model including all the variables was first generated. Equation 4
was used to conduct the logit regressions using the data from both groups of

foreign visitors, while equation 5 was used in the case of both groups of locdal

residents.

Subsequent to the development of the "“full" model, a “reduced” model was
developed by using a stepwise approach in which variables were selected for
inclusion or exclusion from the modelin a sequential fashion on the basis of
siatistical criteria.  In this case, the data sets were analyzed with the siatisiical

criteria for inclusion or exclusion from the model set at o values of 0.15 and 0.1.
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The variables that satisfied these criteria, and hence made it into the reduced
model, were the same at both values of o for all four groups in the survey:
foreign visitors who had not been and those who had been to the site, and local
residents who were interviewed in person and those who com pleted the

questionnaire in private.

The reduced model is justified on the basis of seeking the most parsimonius
model that still explains the data. One rafionale for minimizing the number of
variables in the model is that the resultant model is more likely 0 be numerically
stable, and is more easily generalized {Hosmer and Lemeshow, 1989}, and in this

case facilifates an easier estimation of mean WIP values.

The following section describes the results of the muitivariate logit regression
models for the four groups of respondents in the survey: foreign visitors who had
not been and those who had been to the site, and local residents who were
interviewed in person and those who com pleted the questionnaire in private.
Firstly, for each group, the resuits of the "full” modei will be described followed
by the results of the “reduced” model. The section ends with an overall
summary of the variables that are significant in the “full model" along with their

coresponding signs for all four groups in the study.
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Foreign Visitors Who Did Not Visit The Proposed Park

The Full Model
Table 8A shows the results of the “full” logit regression model for the group of

foreign respondents who did not visit the site. The majority of the variables in the
full model are noft significant at the level of a < 0.1. However, from the score
statistic, which fest the joint significance of the explanatory or independent
variables, we can conclude that the combined effect of the independent
variables in the full model (Chi-Square value 64.62) is significant with p-value of
0.0001. Similarly, the -2 log likelihood ratio Chi-Square vaive of 74.376 indicates
a significant relationship between the independent variables and ihe
dependent variable with a p-value of 0.0001. The model corectly predicts the

'ves'/'no’ response 83% of the fime versus @ discordant rate of 17%.

The independent variables which are significant at the 90% level or betier are
income {INC} and BID. These fwo variabies were also shown to influence a

'ves' or 'no’ respense in the analysis of the univariate descriptive statistics.

The Reduced Model
The resulls of ihe stepwise approach to variable selection on the basis of the

statisfical criteria o= 0.1 is shown in Appendix B-1. The “reduced"” model was
also significant with a Chi-Square value of 59.692 and a p-value of 0.0001. The
log likelihood ratio chi-square value of 48.908 was also significant with a p-value
of 0.0001. The model has an 81% corect prediction rafe. The independent
variables that are significant in this model are Origin from North America
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Towea~Swnmcwofmeﬁﬂﬁo@ﬂegemonmodeHloegmupone@n
visitors who had not visited the proposed park.

Variable Coefiicient Mean Standard Wald
Error Chi-Square
Yes/No = —~=—- 0.5577 @ =—e—m——  m———e
ORIGL ~0.7456 0.4279 0.6536 1.3014
ORIG2 -0.1637 0.4519 0.6632 0.0609
#DAYS -0.00688 8.2404 0.0180 0.1467
AVISITS -0.00163 1.1490 0.0558 0.0009
PLAN 0.4872 0.2548 0.4249 1.3151
AGE -0.0202 34,3654 0.0192 1.1056
SEX 0.0131 0.5385 0.3623 0.0013
CHIL 0.5101 0.0433 0.8919 0.3271
EDU ~-0.4948 0.6827 0.4036 1.5029
PURL -0.5880 0.2788 0.5411 1.1808
PUR2 -0.5386 0.1106 0.7239 0.5535
PUR3 -0.5263 0.3702 0.5047 1.0876
ACTI ~0.0892 0.1202 0.6173 0.0209
ACT2 -0.00159 0.4135 0.4542 0.0000
ACT3 -0.2048 0.2067 0.5029 0.1659
IMP1 1.0906 0.3365 0.8367 1.6990
IMP2 0.1489 0.6058 0.8124 0.0335
INC 0.000029 35286  0.000012 5,6997%%
BID -0.0868 25.0385 0.0140 38.2295% **
Constant 2.8438 1,3257 4.,6019%%*
n =208 'ves" =116 ‘no’ =92 -2 Log likelihcod = 211.198

Chi-Square p9qn: 64.62 (p=0.0001) Concordant = 82.8%;  Discordant =17.1%: Tied =
0.1% Level of significance: .10 *); 05 (™) 01 {**)

Note: The following categories were omitted: O3, P4, A4 and IM3 and were therefore
captured by the intercept or constant term.

[ORKN)AheﬁmcmbemgunMUeHMPUJNC,mD.'mepomWeﬁgm
associated with the variables IMP1 and INC as well as the negative sign of the
variable BID conform to expectations. However, ihe negative sign associated

with the variable ORIG1 is not what is expected.

When compared to the “full" model, it is clear that there is no significant loss of
predictive capability in the model (83% in the case of the “full model versus 81%

in the reduced model]. In addition, there is no drastic change in the value of
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the coefficients or standard errors.  Whereas only the variables BID and INC
were significant in the “full” model, the “reduced” model contfained, in addition
to these two variables, the variables ORIG1 and IMP1. This indicates that some
degree of multicollinearity exist in the data. This is consistent with the results of
the comelation matrices which show a high degree of conelation between the

variables ORIG1T and ORIG2 and between IMP1 and IMP2.

Foreign Visitors Who Visited The Proposed Park

The Full Model

The ‘full' logit regression mode! associated with the group of foreign visitors who
visited the proposed park is summarized in Table 9A.  As with the previous group,
this ‘full' model is also significant {Chi-Square value = 121.871) with a p-vaiue of
0.0001. The -2 log likelihood Chi-Square value of 179.070 is also significant with a
p-value of 0.0001. The model successfully predicis the ‘ves'/'no' responses 6%

of the fime. The significant variables in this case are ORIG2, rest and relaxation

(ACT3), INC and BID. These resulls are consistent with our observations, in thai,
the majority of the foreign visitors who visited Wallings on their own tended to be

of European origin.

The Reduced Model
The resulls of the stepwise selection of variables show that the variables ORIG2,

INC and BID are significant at « £ 0.1, Both the score chi-Square value
(118.676) and the log likelihood chi-Square value (164.205), with three (3)
degrees of freedom, are significant with a p-value of 0.0001. The reduced
model has a correct prediction rate of 94.8% compared to $5.7% for the “full”

model. A summary of the reduced model is shown in Appendix B-2.
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iable 9. Summary of the full logit regression model for the group of
foreign visitors who visited the proposed park,

Variable Coefficient Mean Standard Wald

Error Chi-Square
Yes/No = —ee-— 0.4567 ————e e
QRIG1 0.8573 0.3702 1.0948 0.6131
ORIG2 2.4593 0.4760 1.0918 5.0735%%*
#DAYS -0.0273 6.0625 0.0726 0.1409
#VISITS 0.4009 0.8462 0.3115 1.6557
PLAN 0.0998 0.5048 0.5780 0.0297
AGE ~0.0148 36.0625 0.0318 0.2176
SEX 0.2255 0.5144 0.5275% 0.1828
CHIIL 0.5134 0.0865 1.0135 0.2567
EDU 0.8830 0.7596 0.7025 1.5802
PUR1 0.5154 0.3558 0.7718 0.4460
PUR2 0.1285 0.0769 1.2206 0.0111
PUR3 ~0.,5632 0.3221 0.7533 0.5591
ACT1 1.3000 0.1683 0.9468 1.8851
ACTZ ~-0.00906 0.3894 0.6679 0.0002
ACT3 1.5004 0.1923 0.8821 2.8930*
IMP1 1.013% 0.4471 1.3650 0.5518
IMP2 0.5021 0.5144 1.3632 0.1357
INC G.000078 35228 0.000023 11.8253%*+
BID ~0.2108 25.0288 0.0343 37.7915%**
Constant 2.8438 2.1903 0.2545
n =208 'ves" = 95 o' =113 -2 Log likelihood = 107.719

Chi-Square psan: 121.871 {p=0.0001} Concordant = 95.7%; Discordant = 4.2%:
Tied = 0.0% Level of significance: .10 (*); .05 (**); .01 (**)

Note: The following categories were omitied: O3, P4, A4 and IM3 and were therefore
captured by the intercept or constant term.

A comparison of the resuls of the “full” logit regression models for the group of
foreign visitors who did not visit the site and those who visited, shows that there
are only two significant variables, INC and BID, in the case of those visitors who
did not visit the site, while there are four significant variabies, ORIG2, ACT3, INC
and BID for the group of foreign visitors who visited the site. However, it must be
pointed out that in the stepwise selection of variables, in addition to the
variables INC and BID, the variables ORIG1 and IMP1 were also significant in the

case of the group of foreign visitors who did not visit the site.
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Local Residents Who Were Interviewed In Person

The Full Model

The ‘full’ logit regression model for the group of local residents who were

interviewed in person is summarized in Table 10A. The model itself is statistically
significant with a score Chi-Sguare value of 95.919 and a p-value of 0.0001. The
-2 log likelihood Chi-Square value of 120.430 is also significant with a P-value of

0.0001. The model has a successful prediction rate of 89%.

The significant variables {o < 0.1} are ORIG1 [city}, AGE, IMP1, INC and BID. The
results indicate that living in the city, viewing the site as being unigue and annual
income all have a positive influence on WP fo enter the proposed park. In
contrast, and as expected, age had a negative influence on WTP, with older

respondents having corespondingly lower WP values ihan younger persons.

The Reduced Model

A summary of the reduced model is shown in Appendix 8-3. Again the results

show that the model is statistically significant (Chi-Square value = 87.599) with @
p-value of 0.0001. The success prediction rate of the model is 87% compared
to 89% in the case of the “full" model. The significant variables in this reduced

model are AGE, INC and BID.

56



Tabmio.Swnmcwcﬁﬁmfﬂﬁo@ﬂegeﬁbnnmde”onhegmupof
local residents who were interviewed in person.,
Variable Coefiicient Mean Standard Wald
Ermor Chi-Square
YeS/No = 0 Z——ee- 0.5759 = e e
ORIGL 1.0752 0.2802 0.5558 3.7423%
ORIG3 0.6549 0.4866 0.4873 1.8058
VWAL -(0,2215 0.3080 G.4263 0.2700
NDNP -0.2050 0.8616 0.6056 0.1146
REEF -Q.,4177 0.111¢ 0.7089 0.3471
NSI 0.0139 0.1518 0.5896 0.0006
PARKS -0.4565 0.5759 0.4110 1.2335
AGE -0.0518 31.7009 0.0199 6.7626%*%
SEX -0.1303 0.2723 0.4708 0.0765
EDU 0.1545 0.4018 0.4008 0.1485
ACT1 0.2800 0.2232 0.5703 0.2412
ACT2 0.0958 0.1652 0.5991 0.0256
ACT3 ~0.4419 0.1607 0.6570 0.4524
ACT4 -0.2812 0.2277 0.5627 0.2678
IMP1 1.7630 0.5000 0.9748 3.2712+*
IMP2 1.4573 0.4553 0.9661 2.2751
INC 0.000055 20625 000016 11.2710%**
BID -0.2151 15.0625 0.0301 51.,2337%%*
Constant 2.7670 1,2949 4,5660%%*
n=224 'ves" = 129 ‘no' =95 -2 Log likelihood = 184.920

Chi-Square psan: $5.919 (p=0.0001) Concordant = 88.7%; Discordant = 11.2%

Tied =0.1% Level of significance:

d0{*h

05 (%), .01 (™)

Note: The following categories were omitied: O2, A5 and IM3 and were therefore

captured by the intercept or constant term.

Local Residents Who Completed The Questionnaire In Private

The Full Model

The results of the *full’ logit regression model for the group of local residents who

were asked to complete the questionnaire in confidence is summarized in Table

11A. Asin the case of the previous groups, the model is statistically significant (a

< 0.1) with a Chi-Square value of 83.865 and a p-value of 0.0001. The -2 log

likelihood Chi-Square value of 100.531 is significant with p=0.0001. The model

correctly predicted the ‘yes'/'no' responses 86% of the time.
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The significant variables in the 'full’ model are NDNP {previous visit to Nelson's
Dockyard National Park), NSI (previous visits to the North Sound Islands), AGE,
ACT4 {nature watching), IMP2 and BID. In this case, the variables NDNP and
NSI significantly influence the response to the WIP question as expected.
However, the negative (-} sign associated with the variable NDNP is not what is
expected. Also of importance, is the fact that the variables ACT4 and IMP2
have the expected positive relationship with the dependent variable.  Perhaps
the most sirking observation among these results, is the fact that income (INC}
has no significant influence on the response to the WTP question and that the

sign associated with this variable in negative (-}, contrary to expectations.

The Reduced Model
A summary of the results of the reduced model is shown in Appendix 8-4. The

model has a score Chi-Square value of 76.398 with a p-value of 0.0001. 1
comecily predicts the 'yes'/'no' response 84% of the time compared fo 86% in
the case of the “full” model. The significant variables are NDNP, NSI, AGE and
BID. The fact that there are two less significant variables in the reduced model
when compared to the “full" modet {The variables ACT4, IMP2 eliminated)

shows that there is some degree of interaction between ceriain independent

variables.

With respect to the local residents, the results of the “full" logit regression model
for the group that was surveyed in person show a total of five (5} variables which

significantly influenced WTP. These variables are ORIG1, AGE, IMPT, INC AND
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BID. In comparison, the model associated with the group of local residenis who

completed the questionnaire in private has six {6) significant variables: NDNP,

NSI, AGE, ACT4, IMP2 and BID. These resulis indicate that for the most part, the

WITP values of two groups of local residents were being influenced by different

factors,

Table 11. Summary of the full logit regression model for the group of
local residents who completed the questionnaire in private.

Variable Coefficient Mean Standard Wald
Error Chi-Square
Yes/No = —w——- 0.5179 = ==—m—
ORIG1 -0.4640 0.2589 0.6236 0.5536
ORIG3 -0.1881 0.6027 0.555¢4 0.1147
VWAL 0.0367 0.3661 0.3858 0.0090
NDNP ~1.2014 0.8795 0.5259 5,2193%*
REEF -0.0471 0.1384 0.5417 0.0076
NST 1.0530 0.1473 0.5495 3.6714%
PARKS 0.0644 0.4821 0.4141 0.0242
AGE ~0.0403 33.9598 0.0195 4.2939%*
SEX 0.3342 0.3482 0.4085 0.6692
EDU ~0.4179 0.3929 0.3975 1.1056
ACT1 0.5947 0.2723 0.6087 0.9547
ACT2 0.00883 0.1116 0.7263 0.0001
ACT3 0.8722 0.2098 0.6338 1.8941
ACT4 1.0507 0.2679 0.5952 3.1159+*
IMP1 1.2469 0.4688 0.8681 2.0632
IMP2 1.6402 0.4732 0.8661 3.5863+
INC -7.71E~7 24754 060011 0.0046
BID ~-(.1748 15.0625 0.0245 50.7459%%*
Constant 3.2976 1.4155 5.4274%%
n=224 'ves" = 116 ‘no' =108 -2 Log likelihood = 209.713
Chi-Square pisas: 83.865 {p=0.0001}) Concordant =85.5%; Discordant = 14.4%

Tied = 0.1% Level of significance: .10 {*);

05 [*);

01 (%)

Note: The following categories were omitted: 02, AS and IM3 and were therefore

captured by the intercept or constant term.
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Summary Of The Results Of The Logit Regression Models

Table 12 shows a summary of the significant variables and their respective signs
(in bracket) for the four {“full’) models representing the four groups of
respondents in the survey. From these results, it is clear that the annual income
and the bid, and in the case of the group of foreign visitors who visited the site,
origin and activity, are the principal factors influencing the WIP values of the
foreign visitors. By confrast, in addition to the annual income (not significant in
the case of the local residents who responded in confidence) and bid, other
factors such as age, origin, impression of the site and visits to other
parks/protected areas have a significant influence on the WIP vaiues of local

residents.

Table 12. Summary of the significant variables and their respective signs for the
four models representing the four groups of respondents in the survey.,

Foreign visitors Foreign visitors Local residents Local residents
who had not who visited the who were who completed
been to the site site surveyed in the questionnaire
person in privaie
{+] INC [+} ORIG2 (+) ORIG1 (+) VWAL
{-} BID {+] ACT3 (-} AGE (-) NSI
{+) INC [+} IMP1 (-} AGE
{-} BID {+) INC (+} ACT4
{-} BID (+] IMP2
(-) BID
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THE PREDICTED PROBABILITY OF A 'YES' RESPONSE

The esiimated coefficients and sample means can be used to calculate the
estimated logit of the probability, and subsequently, the predicted probability of
a typical (average) respondent saying ‘yes’ to the WTP question. Taking the
case of the reduced model for the group of foreign respondents who had not
visited the proposed park as an example, we find that:

iogit (p) = 'z’ = 1.5020 - 0.0831(BID) + 0.000024{INC) + 1.1556{IMP1)
0.7178({0ORIG1)

1.5020 - 0.0831{25.0385) + 0.000024(35286) + 1.1556(0.337)
0.7178(0.428) = 0.35038345

H

This vaiue [p) is the predicted probability that a respondent will say ‘yes’ when
the bid (BID) is 25.0385, the net annual income (INC) is US $ 35,286, regarding the
site as unique {IMP1} has a mean of 0.337, and the mean value of origin from
North America [ORIG1) equals 0.428. This procedure is important because if
makes it possible to analyze the effect of selected independent variables on
WTP. Thatis, the predicted probability of a respondent saying 'yes' to the WIP
question at different levels of a partficular independent variable can be

caiculated,

THE EFFECT OF SELECTED INDEPENDENT VARIABLES ON WTP

The relationship between the independent varigbles and the dependent
variable can be demonstrated graphically by converting the predicted logit
values 'z’ to predicted probabilifies, as demonstrated above, and then graphing
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the independent variable in question against the probability of a 'yes'/'no' WIP
response, while holding all the other variables in the equation constant, Figures
5 through 8 show the probability of a 'yes' response at different levels of the
variables BID and INC while holding all the other variables constant af their

means for the four groups of respondenis in the survey.

These graphs, in addition to clearly showing the positive or negative relationship
beiween the independent variables under consideration and the dependent
variable, also allows for the comparison between groups, that is, between both
groups of foreign respondents and between both groups of local residents. In
the case of the locdl residents who completed the questionnaires privately, the
variable INC (income}, which was found not to be significant, is included here to
demonstrate that fact, and diso to show that it had a negative frend, conirary to

expectations.

—3-- Foreign not visited
e Faypeign visited

Probability of saying 'yes'

A o - o &~ ™ © [
Dollar Amiunt of Bid (US $)

Figure 5. Probability of WTP at different BID values for both groups of foreign
visitors.,
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Figure 4. Probability of WIP at different BID values for both groups of local
residents.
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Figure 7. Probabiiity of WIP at different income levels for both groups of foreign
visitors.
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Figure 8. Probability of WP at different income levels for both groups of local
residents.

THE ESTIMATION OF MEAN WTP

Using the coefficients obtained from the reduced logit regression models for
each group of respondents (Appendix B}, the mean WIP for enfrance io the
proposed Wallings Forest National Park was calculated by utilizing equation (3']
as described in both the literature review and methods section. That s, a grand
constant was calculated for each group by multiplying each coefficient {with
the exception of the Variable BID) by its mean, summing these products and
adding this sum to the original constant. This grand constant is subsequently
divided by B [the coefficient of the variable BID). The grand constant, the BID

coefficients and the estimated mean WP values are summarized in Table 13.
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Table 13. The grand constant, BID coefficients and estimated mean WIP values
for the four {4) groups of respondents in the study.

Group Grand BID* Estimaied
Constant  Coefficient Mean WIP
(US §)
Foreign respondents who had not visited ~ 2.43108 0.0831 29
the site
Foreign respondents who visited the site 4.16261 0.1852 22
Local respondents who were 3.65547 0.2050 71

interviewed in person

Local respondents who completed the 2.59564 0.1651 4 2
questionnaires in private

A - Negative sign on BID coefficient changed as a result of equation (3)
1. (EC $18) 2. (EC $16)

Among foreign visitors who had not been to the proposed Wallings Forest
National Park, the mean WIP value for future visits to a hypothetically improved
park was US $ 29, which is considerably higher than the mean WIP vaiue of US
$22 for foreign visitors who actually visited the proposed park, It is probable
that the group of foreign visitors who visited the site, and was thus better
informed, had WIP values that are more linked to the realifies of the site. These
mean WIP values of $29 and $22 represent 725% and 550%, respectively, of the
maximum fee ($4) currently charged to enter the Nelson's Dockyard National
Park. For purposes of com parison, a “regular” tourist four is valued at
approximately US $80, a Jolly Roger boat cruise cost US $50, a single scuba

diving trip cost US $85 and a trip to the North Sound islands (NSI} cost US $60 -75.
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in the case of local residents who were surveyed in person, the mean WP value
for future visits to the proposed park, confingent upon the specified
improvements in the services offered by the park, was US $7 or 175% of the fee
cunently charged to enfer the Nelson's Dockyard National Park. the
corresponding value for the group of local residents who completed the

questionnaire in private was US $6 or150% of the current fee.

AGGREGATION OF WTP BENEFITS

As indicated above, land use policy makers in Antigua and Barbuda need fo
know the potential economic vaiues of natural areas which are often public
goods without market prices, and whether such parks and protected areas can
be self-sufficient and sustainable in their operation and management. By
knowing the mean WIP for different groups, planners and policy makers can
make simulated projections, and sensitivity analysis, of potential revenues from
entrance fees to the proposed Wallings eorest National Park as well s other sites

by adjusting for potential visitation rates.

For example, by using the mean WIP for the group of foreign visitors who
actually visited the site (US $22}, and an expecied annual visitation rate of 5,000,
then the park coutd expect fo generate $110,0C0. Sirnilarly, by using the mean
WTP value for the group of locdl residents who were surveyed in person {US $7)
and a potential annual visitation rate of 5,000, the expected or potential
revenues from enfrance fees is US $35,000. These aggregaied values are

important in benefit-cost analysis and facilitate the compatison of different
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development options and thus aid in land use policy decisions. Table 14 shows
a summary of aggregated WTP values {expected or potential revenues) for
alternative visiiation levels with respect to each of the four groups in the survey.

Table 14. Summary of aggregate WIP vaiues {expected or potential revenues)
for alternative visitation levels for the four groups in the survey.

Potential Foreign visitors ~ Foreign visitors Local Local
visitation rates  who had not  who visited residenis who  residents who
been 1o the the site were completed
site surveyed in the
person guestionnaire
in private
Mean WTP Mean WIP Mean WTP Mean WTP
Us 529 Us $22 UsS $7 Us $6
1,000 29,000 22,000 7,000 6,000
5,000 145,000 110,000 35,000 30,000
10,000 290,000 220,000 70.000 60,000
15,000 435,000 330,000 105,000 90,000

A MULTIVARIATE TEST FOR OVERALL DIFFERENCES BETWEEN GROUPS

In order to compare whether the structure of WIP differs between both groups of
foreign respondents and between both groups of locdl respondents, the
procedure outlined in the methods section captioned “A Multivariate Test for
Overall Differences Between Groups” is employed. The test requires the use of
equation (8], which is repeated below, and involves testing for the equality of
the two logistic regression equations, corresponding to the group of foreign
visitors who had not visited the site and the group which visited. Similatly, the
equaiity of the two logisiic regression eguations corresponding to the twa groups

of local residents {face-to-face and private} was tested.
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¢ = -2{log likelihoodas - {log likelihooda +og likelihoods)

Where: ¢ = the Chi-Square test statistic

The statistical programme used fo analyze the data reports the value of the
statistics as -2 fog 1 (likelihood). In the case of the foreign groups, the -2 log
likelihooda value is 211.198; the -2 log likelihoods value is 107.719 and the -2 log
likelihoodas value is 368.594. Therefore, the Chi-Square test statistic (e} s
(368.594 - (211.198 + 107 719}] = 49 477, and the crifical Chi-Square value {x2 s,
0sa) is 27.20. The results clearly indicate that there is a significant difference in

e stucture of WIP between the group of foreign respondents who had nofi

visited the site and those who visited the site.

Sirilarly, in the case of the local respondents, the -2 log likelinoode value
(where the subscript a represents the group of locdl residents who were
interviewed in person) is 184.920. The group of local residents who completed
the questionnaires in private had a -2 log likelihoods value of 209.713, while the
-2 log likelihoodas value is 423.236. The Chi-Square test statistic is therefore
[423.236 - {184.920 + 209.713)] = 28.403, and the critical Chi-Square vaiue (%18,
0s0) is 25.99. Again, the resulls indicate that there is a significant difference in the
structure of WIP {taking account of all variables jointly) between the group of
local residents who were interviewed in person and those who completed the

questionnaires in private.
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CONCLUSIONS

SUMMARY OF THE FINDINGS

The primary objectives of this thesis were to: (1) determine the WIP for entrance
fees o the proposed Wallings Forest Reserve National Park in Antigua, in order to
estimate the amount of money that the site couid be expectied o generate
under alternative development strategies and (2}, evaluate the CYM as an
appropriate valuation technique for protected area planning in the context of
Anfigua and Barbuda and other developing countries of the Caribbean. The
secondary objectives of the thesis were to: (1) evaluaie whether or not WIP for
enfrance fees differed between foreign visitors who had not been to the site and
those who had been io the site and {2), investigate the possible existence of
cultural/shrategic bias among local residents based on the manner in which the
survey was conducted (face-to-face interview versus more private question

answering}.

e

it was determined that the mean WIP for entrance fees fo fhe proposed park,
with respect fo the group of foreign respondenis who had not been fo fhe site,
was US $29. Foreign respondents who actuaily visited the site were willing, on
average, fo pay US $22, while local residents who were interviewed in person
and those who completed the questionnaire in privaie had mean WIP values of
US $7 (EC $18) and $6 (EC $16] , respectively. it is important to note that in both

cases, that is, between both foreign groups and between both local groups, the
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mean WIP values, or the structure of WTP, are statistically different {at the 90%

level).

By using the mean WIP value and potential annual visitation rates of 1,000 fo

15,000, the expected or poential revenues fiom park enfrance fees, Wit
respect o the group of foreign visitors who had not been {o the site ranged from
US$29099’(0 $zj35090 In the case of foreign visitors who actually visited the
site, the expected or potential revenues ranged from US $22000 £§330900
The comresponding vaiues for the local residents were US $7,000 fo 31 05,000 for
those who were surveyed in person, and US $6.000 to $?___Qp(_)ﬁ_)jn the case of
those who completed the questionnaire irn.pr:i.\.fcx‘fe. If the site is developed as

proposed and adequately promoted, it is conceivable that the actual visitation

rate could be much higher, thus resulting in higher revenues.

Given the resulis of this study, especiaily with respect fo the revenue generating
potential of the proposed park, it is recommended that the Wallings Forest

Reserve be developed as a prime nature reserve, providing a number of
ding @ niv Ve

benefitsfor both local residents and foreign vistors. _In ferms of recreafion. fhe
inifcl focus should be on basic facilfies such as hiking/nature trails, localized
camping and picr)_Ec_:__ sj’r_eg, and s‘c:eniiE‘Q?ggg_}‘sv Wallings should serve as an
oun’f-door lcbofc’sory for educational purposes. It should be maintained for ifs

aesthetic qualities and for its role in maintaining biological diversity.
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The camping facilifies should be sited above “Cistern Rock” where there is
ample open space but with sufficient surrounding shade and fiat land. There is
a need for basic amenities such as water and bathroom services. With the
employment of a Site Manager and two or three trained guides, and the
establishment of a reception/interpretation center including parking facilities, a
visit to Wallings can be an exceptional environmental educational experience

for both locals and foreigners alike.

A small vendor/private enterprise area could be developed and sfrategically
located, and stictly controlled by alicensing systern. Revenues generated from
these licenses should be used to further develop and maintain the site. Itis
anticipated that there will be considerable spin-off effects to the adjacent

communities of John Hughes, Sawcolis, and Old Road.

Cgr_ﬂr‘?nﬂy_,jhe goyernmenf invests upproxlmotety US $4 OOO in the Wailmgs Forest
Reserve as direct maintenance cost, without r'ec:e_;y:nwgﬂ_gq}{_g}fﬁg‘fﬁbenef its in
refurn. The estimated cost for the development of the site and the
establishment of the facilities indicated above isin the region ofUS $20?,§QO, |
The results of this study indicate that with a system of differential enfrance fees
for foreign visitors and local residents, taking into account e intuition of local
park managers and the prevailing local conditions, and with a phased
development strategy. ’rhe Waiiings Fores’r ,once established as a noﬂonol pc::rk

et e e T T

ws?h ’me proposed ;mprovemen’rs can be. self-sufficient and sustamcbie under

management.
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The information framing section of the survey attem pted 1o provide detailed
information about the situation or 'good' in guestion including the proposed
improvernents fo the good, to aid the respondent in making a decision
concerning their maximum willingness o pay (WTP). §n_ﬁ§9§<§_ of this, 58% of the
foreign v1sn‘ors who did not visit the site indicated a need for more information as
’me reason for soymg no \‘o the WIP queshon However in compdnson of the
grloup of foresgn respondems who visited the site, and Therefore, Could be )

conmdered to have had more information, only 39% indicated a need for more

information.

Similarly, the group of local r‘esigi_f_sii_‘}f{_gwil(?..wer,e interviewed in person {face-fo-
face) indicated a signiﬁc__c_lf}zjy lower need for additionat inform_qffi_onh__ggz;]m
compared to the group of focal residents who completed the quesﬁénncires in
private {4;2%}“‘)!5 suggest some form of bias based on the interaction with the
in’rerviewér,. which led to them being 'better’ informed, even though the group
that responded in private had more time fo study the information provided, as
well as having a greater number of individuals who had actually visited the site.
Thus, it is clear that the need to provide more detailed information, including a
clearer explanation of how enfrance fees would benefi the park or protected
area directly, must be taken into account when designing and conducting CVM

surveys within the Caribbean and Ceniral America.

The significant variables in the “fuli" model representing the group of foreign

visitors who had not visiied the proposed park were the annual income and the
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bid. By contrast, in addition to the annual income and the bid, origin from
Eutope and rest and relaxation significantly influenced the WTP values of foreign

visitors who visited the site.  The significant dsfference in WTP beiween ’fhe group

of foreign visitors who had not visited the site {US $29} and those who visited (US

e e

$22) is a further indication that the amount of information provided is an

R ——

important factor in determining willingness o pay.

With respect to the local residents who were surveyed in person, five (5)

variables- living in the city, age, and a unique impression of the site, in addition

. 1o the annual income and bid, significantly influenced the WITP values. By

contfrast, the six {4} variables that were significant in the model representing the
group of local residents who completed the questionnaire in private included,
previous visit fo the proposed park, previous visit 1o the Norih Sound Islands, age,
nature waiching, average impression of the site and the bid. It is interesting to
note, that in the case of the local residents who com pleted the questionnaire in
private, the annual income variable had no significant effect on WTP, which was

contrary to expectations.

With r‘espect to cuiturol/sir;gtegig;,pjg;jbg_rgsui’rs_ of this study showed, as

expec’red Tho’f local residents had significanily lower WIP vclyes ’fhcm forelgn

visitors. These resulis differed from those of recent CVM studies of WTP for the

access and protection of national parks and protected areas in Costa Rica. It
was found in Costa Rica that Local residents had higher WTP values for the

protection of the Monteverde Cloud Forest Reserve (US $137) than non-Costa
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Ricans (US $118), and similar WTP values for entrance fees to an improved
Manuel Antonio National Park, with US $13 and $14, respectively, for local

residents and foreign visitors.

The difference between the mean WTP values for the group of local residents
who wete surveyef;i,inr_},_pﬁr_'scnm(..uS.,$7)__Gnd those who completed the
”q yestionnaire in_private{US-$6) is not large, although the difference is statistically
_significant... Similarly, the number of significant variables in each group is almost
identical (5 in the case of the group that was surveyed in person and 6 in the
case of those who completed the survey in private).  Thus, although the results

indicate the possible existence of strategic/cultural bias, it is not known if the

effects are based upon culturai, fime or information glements.

Although many of the socio-economic variables in the survey were not
statistically significant, the overail logit regression models were all highly
significant and robust with high a predictive capability, ranging from a success
prediction rate of 82%, in the case of foreign visitors who had not visited the site,
to 94% for the group of foreign visitors who visited the site.  The results confirm
the fact that the BID is a very important factor, and in this experiment, the most
important factor in determining respondents’ WTP. However, other factors such
as income, origin of respondents, impression of the site, age and visits to other
parks/protected areas were shown o be important in determining respondent’s

WIP for entrance fees to the proposed park.
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In spite of the fact that the variable “primary activity of interest at the site” {ACT)
was not statistically significant in determining WTP, it was possible to establish a
priority list from a simple cataloging and counting of the responses.  For
example, the opportunity fo enjoy nature (nature watching) and rest and
relaxation featured prominently among both groups of foreign visitors. In the
case of the Local residents, in addition fo nature watching, hiking and
picnicking/barbecuing as well as camping featured highly. However, itis
nroposed that within the context of CVM studies in the region, more specific or

direct research regarding what goods and services to provide be conducted.

IMPLICATIONS AND NEEDS FOR FUTURE RESEARCH

As indicated above, land use planners and policy makers in Antigua and
Barbuda need io know the potential economic values of natural areas, and
whether such parks and protected areas, once established, can be self-
sufficient and sustainable in their operation and management. By knowing the
mean WIP for different groups, planners and policy makers can make simulated
projections, and sensitivity analysis, of potential revenues from entrance fees to
the proposed Wallings Forest National Park as well as other sites by adjusting for

potential visitation rates.

Another implication of these findings, given the significant difference in WIP
between foreign visitors who had not been to the site and those who had been,

is the need to include potenfial, as well as actudl, park visitors in CYM survey
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samples. The amount of information that is available fo the respondents clearly
has an effect on WIP values. In this case, the group that actually visited the site
had a lower WIP value than the group that had not visited the site. Therefore, it
is probably worth the exira cost to transport potential visitors fo the site, in order

to avoid unrealistically high WTP estimates.

There was evidence of cultural/strategic bias in the case of the jocal residents,
with respect to the survey mode. For example, the number of locals who felt
that no one should pay to enter the hypothetically improved park was higher in
the case of those who were inferviewed face-to-face than those who
completed the questionnaire in private. Yet the group that was surveyed in
person had a higher mean WP value. The results also indicate that those local
respondents who completed the questionnaire in private, and thus had more
time, had significantly lower WTP values than those who were surveyed in
person, and consequently had less time. This result is consistent with the findings
of Whittington et al., (1992), who found that respondents who were allowed
fime fo respond to the WIP guestion bid significantly less than those who do not

have that time.

It is suggested that further studies be caried out to determine total WTP values
under different scenarios, including different types of parks and potential
visitation rates. 1t is further recommended that future park related CYM survey
designs take into account boih actual and potential park visitors. The cost of

conducting face-to-face versus more private question answering need to be
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evaluated, and also, in spite of the difficulty involved, the relationship between
expressed WIP and actual WP, within the context of different survey modes, as
a further check on the validity of which survey mode is most appropriate. The
results also indicate a need to provide more detailed information framing and
contingent scenarios, including how the proposed entrance fees will benefit the

national park or protected area.

Finally, the results of this siudy demonstrate thai the CVYM is a useful valuation
technique that can be used in protected area planning in Antigua and Barbuda

and perhaps in other countries in the Caribbean and Central Ametica.
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APPENDIX A

CONTINGENT VALUATION SURVEY QUESTIONNAIRES

QUESTIONNAIRE 1 - FOREIGN VISITORS

QUESTIONNAIRE 2 - LOCAL RESIDENTS



Dear Respondent,

We are presently conducting a survey concerning the future
development of the Wallings Forest Reserve in the Fig-Tree Drive
area. You have been selected as part of a sample which represents
either actual or potential visitors to the site. Your
participation is extremely important and very much appreciated.
The information provided will be strictly confidential and will
be used in the process of making decisions on the best way to
develop the area.

Thank you for your cooperation.

McRonnie Henry
Forestry Officer

Ministry of Agriculture 1
Antigua
/ / QUESTIONNAIRE NO.

Day Month Year

Please tick the appropriate box or f£ill in the space provided.

1) Where are you from (Naticnality}?{:] USA 1:] Canada [:] Europe

[:]Asia [j Other Caribbean islands [] Other

2) How long have you been in Antigua? days

3) How long are you planning or were you planning to stay in Antigua?

days

4) Number of previous trips to Antigua®

5) Do you (did you) plan to wvisit other parks/recreational sites on
this trip to Antigua? [::] yes | | no

6) What is your age? ————— Years

7} Tour sex: [:}Femaie [:] Male

B) Are you traveling with children? ves [:] no [:]
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moist evergreen forests that covered much of the island before the
Europeans initiated logging over three centuries ago. It 1is an area
of great natural, historiecal, environmental, educatiocnal,
biodiversity and recreational significance.

There is currently a debate regarding future development strategies
for this site. Options include private commercial development, a mix
of private and public development and finally, the establishment of a
national park. If the site is not developed and managed as a
national park, it is likely to underge private commercial development
or remain in its natural state.

If the Government develops and manage the Wallings Forest as a
national park, with recreational facilities including an information
center, trails for hiking and signs that describe the different types
of plants, animals and other natural features, as well as the history
of the area, picnic and camp sites, bathroom facilities, parking
facilities and the employment of park guards and guides to conduct
guided tours.

Question: Would you visit this site in the future?

Yas[] No[]

Question: Would you be willing to pay $ 2 for the entrance fee in a
future visit to this park?

ves [ | o ||

If you answered no, please tick the box which corresponds to your
reason or fill in the space marked other.

[j I do not think that I or anyone else should pay to protect
and use these rssources.

[] I cannot afford the amount of money specified.

[] I did not have enough information to determine whether I
would pay.

Other ({specify)




Dear Respondent,

We are presently conducting a survey concerning the future
development of the Wallings Forest Reserve in the Fig-Tree Drive
area. You have been selected as part of a sample which represents
either actual or potential visitors to the site. Your
participation is extremely important and very much appreciated.
The information provided will be strictly confidential and will
be used in the process of making decisions on the best way to
develop the area.

Thank you for your cooperation.

McRonnie Henry
Forestry Officer

Ministry of Agriculture 2
Antigua
/ /. QUESTIONNAIRE NO.

Day Month Year

Please tick the appropriate box or £ill in the space provided.
1) Where in Antigqua do you live?
DCity D Suburbs (Grays Farm/Greenbay/Point) D Countryside

2) Have you visited the Wallings Forest Reserve Bafore?
D yes [:I no

3) Have you visited any of the following sites before?

Nelson’s Dockyard National Park [1yes [] ro
Cades Reef [:]yes E:::]no
proposed North Sound Islands Marine Park [jvyes []ne

Other parks/protected areas/recreational site [Jves [ drno

4) What is your age? — Years

5) Your sex: [___] Female D Male

85



6) What bast describes the highest level of education that you have

Completed?
[j}Elementary [t]High school or technical school
[:]Coliege/University [] Graduate school

7) What activity (#1 choice) will be of greatest interest to you at
this site?

[:]Hiking [:]Bird~watching [:]camping [:]?icnic/Barbecue
[i]Scientific research E:]Nature (plants/animal) watching

E:]Rest [i!To film/photograph [:]Othex (specify)

[:]Peace and quiet/fresh air

8) What are your impressions of the site?

[:]unique [] Average [] poor

9) What is your approximate net annual income EC $?

[Jless than $ 5,000 §35,000 - 39,999
% 5,000 -~ § 9,999 540,000 - 44,999
L-1%10,000 - $14,999 545,000 ~ 49,599
[T1§15,000 - $19,999 550,000 ~ 54,899
I:]$2(3,000 - $24,999 $55,000 ~ 59,959
L1%25,000 -~ $29,999 $60,000 - 64,8599
[1$30,000 - $34,999 565,000 or more

10) Ploase read the following information and lock at the set of
photographs provided which represents selected scenes at Wallings
and then respond to the questions that follow.

The Wallings Forest Reserve and its surroundings, located in the
south of Antigua - about 40 minutes drive from the city of St.
John’s and the major tourists areas - is a unique multipurpose area
that represents the largest remaining tract and best example of the
moist evergreen forests that covered much of the island before the
Europeans initiated logging over three centuries ago. It is an area
of great natural, historical, environmental, educational,
biodiversity and recreational significance.
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There is currently a debate regarding future development strategies
for this site. Options include private commercial develcopment, a mix
of private and public development and finally, the establishment of a

national park. If the site is not developed and managed as a national
park, it is likely to undergo private commercial development or
remain in its natural state.

1f the Government develops and manage the Wallings Forest as a
national park, with recreational facilities including an information
center, trails for hiking and signs that describe the different types
of plants, animals and other natural features, as well as the history
of the area, picnic and camp sites, bathroom facilities, parking
facilities and the employment of park guards and guides to conduct
guided tours.

Question: Would you wvisit this site in the future?

Yes [:] Ho [jj

Question: Would you be willing to pay EC ? _ for the entrance fee in a
future vigit to this park?

wes [ wo [

If you answered no, please tick the box which corresponds to your
reason or £ill in the space marked other,

I do not think that I or anyone else should pay to protect
and use these resources.

[] I cannot afford the amount of money specified.

[] T did not have enough information to determine whether I
would pay.

Other {specify)
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APPENDIX B

TABLE B-1
TABLE B-2
TABLE B-3
TABLE B-4




Table B-1. Summary of the reduced logit regression model for the group of
foreign visitors who had not visited the proposed park.

Variable Coefficient Mean Standard Wald

Error Chi-Square
Yes/No = see—- 0.5577 @ ———mm e
ORIGL -0.7178 0.428 0.3648 3.8873%%*
IMP1 1.1556 0.337 0.3808 9,2101***
INC 0.000024 35286 0.000011 4,9814+%*
BID -0.0831 25.038% 0.0133 38.8T720%**
Constant 1.5020 1.3257 4,6019%**
n =208 'ves" = 116 ‘no' =92 -2 Log likelihood = 216.666
Score Chi-Square uan: 59.692{p=0.0001) Concordani = 81.4%;

Discordant =18.4%; Tied = 0.2% tLevel of significance: .10 (*}; .05 (**]; .01 {***)

Table B-2. Summary of the reduced logit regression modet for the group
of foreign visitors who visited the proposed park.

Variable Coefficient Mean Standard Wald

Error Chi-Square
Yes/No = -—-== 0.4567 —=-m— 0 memes
ORIG2 1.2575 0.4760 0.4757 6.9887T**=*
INC 0.00008 35228  0.00001%9 17.6486%%*
BID -0.1852 25.0288 0.0268 47.7560***
Constant 0.7458 0.7380¢ 1.0214
n =208 'ves" = 95 'no'=113 -2 Log likelihood = 122.585
Chi-Square pan: 118.676 (p=0.0001} Concordant = 94.8%; Discordant =5.1%;
Tied = 0.1% Level of significance: .10 {*); 05 **); 01

Table B-3. Summary of the reduced logit regression model for the group
of local residents who were interviewed in person.

Variable Coefficient Mean Standard wald

Error Chi-Square
Yes/No = —=—-- 0.5759  ————=  —m——-
AGE -0.0559 31.7009 0.0181 9.5812%%%
INC 0.000054 20625  0.000014 15.0331%%%
BID -0.2050 15.0625 0.0279 §3.8452% %%
Constant 4.3138 0.7493 33.1405%**
n =208 'ves" = 129 ‘no' =95 -2 Log likelihood = 198.388
Chi-Square @pan: 87.599 (p=0.0001} Concordant = 86.9%; Discordant = 13.0%
Tied = 0.1% Level of significance: .10 (*); 05 {**); 01
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Table B-4. Summary of the reduced logit regression model for the group
of local residents who completed the questionnaire in private,

Variable Coefficient Mean Standard Wald

Error Chi-Square
Yes/No = ——--- 6.5179 —=emm e
NDNP -1.1789 0.8795 0.4959 5.6521 %%
NST 1.0899 0.1473 0.4972 4,8050%*
AGE ~0,0359 33.9598 0.0163 4.8454%%*
BID ~3.1651 15.0625 0.0225 53, 6669%%%*
Constant 4,6911 0.9154 26.2605%**
n=224 ‘ves" =116 'no' =108 -2 Log likelihocod = 221.596

Chi-Square d9: 76.398 (p=0.0001) Concordant = 83.8%;
fied =0.1% Level of significance: .10 (*); 05 **);

a0

Discordant = 146.1%
01 (***)
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