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Abstract
Stated choice analysis was used to assess vigi@fgrences for alternative combinations of
public access, resource protection, visitor reguatand site hardening to manage the Cadillac
Mountain summit. Results provide insight into \asipreferences concerning the management of
national park icon sites like the summit of CadilMountain. These areas have received limited
research attention. Results suggest that visitmmsider resource protection to be a priority and
are willing to accept regulation of visitors’ bel@vonsite reinforced with the use of moderately
to highly intensive management structures, but gaiyedon’t support limiting the freedom to

Visit.
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Managing the “Commons” on Cadillac Mountain:
A Stated Choice Analysis of Acadia National Parkitrs’ Preferences

Hardin (1968) described tigagedy of the Commorms a situation where the collective
effect of individual decisions to maximize persobahefits in a public commons results in a
negative effect with a depleted common resourcehths diminished collective and individual
value. National parks, which are public lands ofzeall yet limited in extent, represent an
example of a “commons.” Crowding and visitor-causesburce impacts in national parks have
been cited as examples of fhegedy of the CommoiiBustin & McAvoy, 1980; Dustin,
McAvoy, & Schultz, 1982). The commons problem mayespecially applicable to national park
“icon” sites given that they are destinations farstpark visitors, are easily accessible, represent
the best “must see” features of the park, andyardels of the parks to which they belong.

Cadillac Mountain in Acadia National Park is an myde of a national park icon site. At
1,532 feet, it is the highest point on the NorthaAtic seaboard and offers magnificent views of
the park’s glaciated coast and island landscape wihding scenic 3.5 mile road that leads to
the summit was built in 1931. The 0.3 mile pavechst loop trail makes the summit and its
vistas accessible to all park visitors. A 1998taisuse study reported that the summit of
Cadillac Mountain was visited by 76% of Acadia Matl Park visitors (Littlejohn, 1999).
Current peak season visitation to the summit isn@déd to be as high as 4,000 to 6,000 visitors
per day (Jacobi, 2003). Intensive summer visitationng the past fifty years coupled with a
management policy that allows visitors to roamlfreed explore the summit has resulted in a
substantial loss of vegetation and soils on thentsn (Jacobi, 2001).

Over the past several decades, the park has agpliadety of management approaches

to address the diminishing resource conditionshersimmit of Cadillac Mountain including



paving the summit loop trail, installing wooden fixens around areas with trampled vegetation
and soils, and placing wooden tripod signs alomgstimmit loop trail with a message
encouraging visitors to stay on the trail or roukfgces. Thus, the summit of Cadillac Mountain
characterized by high levels of visitor use, degglaesource conditions, and increased
modification of the natural environment througtesiardening might be thought of as an
example of th@ragedy of the Commons

The social, resource, and managerial conditionthersummit of Cadillac Mountain are
typical of park icon sites. Consequently decisiabsut how to manage visitor use of Cadillac
Mountain and similar icon sites may ultimately deteme whether such areas continue to be
subject to th@ragedy of the Common¢isitor use and resource protection management
strategies centered on education rather than régulare often preferred by managers and
visitors as such strategies are relatively unobteu® visitors’ experiences (Lucas, 1983;
Vander Stoep & Roggenbuck, 1996). However, accgrtbrHardin (1968), education alone is
not likely to be a suitable solution to the “comrmagroblem,” as only conscientious visitors will
heed the message and non-compliance with the ednahinessages will ultimately result in the
Tragedy of the CommoriLole, 1993; McAvoy & Dustin, 1983). Technical@wions such as
site hardening to improve resource durability mawpporally alleviate the commons problem.
According to Hardin (1968), however, these solwitend to be inadequate in the long term.
Ultimately, Hardin would suggest the only way t@oalvtheTragedy of the Commoras high use
icon sites is through regulatory approaches suaisadimits and regulations on visitors’
behavior (e.g., requiring visitors to stay on saflning visitors who hike off-trail onto
vegetation and soils). Hardin referred to the ratguily solution to the commons problem as

mutually agreed upon coercion, which he defineascagptance of “social arrangements that



produce responsibility” which are “agreed upon iy majority of the people affected” (p.1248).
For managers of national park icon attraction shesvever, what constitutesutually agreed
uponcoercion is the question. In particular, would tass consent to use limits or strict
regulation of their behavior on the summit of CdilMountain in the interest of resource
protection? Or, would visitors rather maintainestricted access to the summit of Cadillac
Mountain and be allowed to explore the summit fregtespective of the resultant resource
conditions? Alternatively, would visitors preféiat park managers rely on technical solutions
such as site hardening, even if it may only detspurce degradation, rather than prevent it?
The purpose of this study is to use stated chaiedysis to examine these questions.
Stated Choice Analysis

Stated choice analysis was developed in the ecarsoamd marketing disciplines to study
consumer preferences for multi-attribute goods (liene¢ & Timmermans, 1990). Stated choice
studies employ choice experiments in which respotsdare asked to make a series of discrete
choices between competing configurations of muttitaute goods that are often referred to as
profiles or scenarios (Louviere & Timmermans, 19%)thin a choice experiment, profiles or
scenarios are defined by varying levels of eadfbate studied (Mackenzie, 1993). For
example, respondents may be asked to choose bealteamative recreation setting profiles
where each profile is described by varying levélgisitor use density, vegetation, and soil
conditions, and restrictions or regulations imposedisitors. The choices made by respondents
are aggregated and statistically analyzed to estipr@ferences for the levels of each of the
attributesand the relative importance of each attribute spoadents. Choice models are also

used to predict public support for hypotheticaligpobr management scenarios, which are



represented by varying combinations of the attabevels ( Dennis, 1998; Opaluch, Swallow,
Weaver, Wessells, & Wichelns, 1993)

Choice experiments have been applied in the fielsltdoor recreation research and
management as a tool to help determine visitoesfgpences concerning recreation related
issues. Choice experiments have been used to gisitty preferences for attributes of parks and
forest preserves (Louviere & Timmermans, 1990; &etier, Dwyer, Louviere, & Anderson,
1990), hunting experiences ( Boxall & Macnab, 20B0ljock, Elston, & Chalmers, 1998), rock
climbing (Hanley, Wright, & Koop, 2002), and mouint®iking access and fees (Morey,
Buchanan, & Waldman, 2002). In addition, statedahmethods have been used to study
visitor preferences concerning tradeoffs betweamsaesource, and managerial conditions of
backcountry campsites and trails (Lawson & Manng@f)2; Lawson & Manning, 2003;
Newman, Manning, Dennis, & McKonly, 2005), as wadlfrontcountry trails (Cahill, Marion, &
Lawson, in press). The study presented in this mlapiéds on existing applications of stated
choice to outdoor recreation management by examwisitors’ preferences for managing a
national park icon site. Thus, this study may oifsights into solutions to manage the must see
attractions of national parks in a manner that a|so® the public while preventing degraded
resource and social conditions characteristic efftiagedy of the Commons

Stated choice studies have taken advantage o&bigiage editing technology to portray
realistic descriptions of recreation settings byngghotos to supplement the standard short
narrative descriptions of setting profiles and&ailitate effective communication between
researchers and respondents (Manning & Freimur@)26or example, a stated choice analysis
study of Yosemite National Park wilderness visitdepicted alternative levels of a campsite

impact attribute in digitally edited photos as pErthe profile descriptions presented to



respondents (Newman et al., 2005). Similarly, dwtf Acadia National Park visitors to a
frontcountry trail included photos as part of tmeffe descriptions depicting the levels of both a
trail impact attribute and a trail developmentiatite (Cahill et al., in press). Our study extends
the use of visual research techniques by inclughwos depicting varying levels of resource
and social setting attributes within each profiésctiption presented to respondents.

Study Methods
Selection of Attributes and Levels

As noted earlier, managers of Acadia National arkd adopt different management
strategies in their efforts to protect vegetatiod aoils on the summit of Cadillac Mountain from
further degradation and to restore impacted akeasnore pristine condition. Potential
management strategies for the summit of Cadillacain were represented in this study by a
set of three attributes labeled “public accesggétlom of travel,” and “structures to minimize
off-trail hiking” (See Table 1). These three atirtidss and their levels were selected to represent
the range of management responses Hardin (1968)edfto in thdragedy of the Commons
They included doing nothing, adopting an educasipproach, implementing technical solutions,
and regulating through coercion. In addition, sibecof the three management-oriented
attributes was guided by discussions with park stadut management actions considered
important to evaluate.

In addition to the management-oriented attribubéser attributes were selected to
portray the potential resource and social conditiom the summit of Cadillac Mountain. In
particular, resource conditions on the mountainraiirwere represented in the choice
experiment profiles by an attribute labeled “visitaused damage to vegetation and soils” (See

Table 1). Social conditions were represented byd#resity of use on the paved summit trail



labeled “people on trail” and an attribute concegnvisitor behavior was “people off-trail on
vegetation and soils.The choice of attributes to represent resourcesantil conditions on the
summit of Cadillac Mountain was based on conswitatvith park staff as well as the results of
research conducted on the summit of Cadillac Manrtkee year prior to this study. Results of
the prior year’s study suggested that at least sositers considered the number of people on
the summit trail and the impact to vegetation awitb ©n the mountain summit to be problems

(Manning & Valliere, 2004).



Table 1. Cadillac Mountain Summit Setting Attriesitand Levels

Management conditions
"Public access:(3 levels)
Novisitors are turned away from visiting the sumafiCadillac Mountain, even during
busy times
A fewvisitors are turned away from visiting Cadillac dain during busy times.
Manyvisitors are turned away from visiting Cadillac duain during busy times.

"Freedom of travel: (3 levels)
Visitors are allowed to roam off-trail.
Visitors are encouraged stay on the paved trail or rock surfaces.
Visitors are requiretb stay on the paved trail.

" Structures to minimize off-trail hiking: (4 levels)
No management structurae used to minimize off-trail hiking.
Signsare used to minimize off-trail hiking.
Rock bordersire used to minimize off-trail hiking.
Fencingis used to minimize off-trail hiking.

Social conditions

" People on trail: (3 levels)
Fewother visitors are on the paved trail.
Someother visitors are on the paved trail.
Many other visitors are on the paved trail.

“ People off-trail on vegetation and soils:(3 levels)
Novisitors are off-trail on vegetation and soils.
Somevisitors are off-trail on vegetation and soils.
Many visitors are off-trail on vegetation and soils.

Resource conditions

" Visitor caused damage to vegetation and soilg3 levels)
Little visitor-caused damage to vegetation and soilsasgnt.
Someuvisitor-caused damage to vegetation and soilseisgnt.
Extensivevisitor-caused damage to vegetation and soilsasgmt.

"Described narratively within scenarios.
Described narratively and depicted in computer gged photographs within scenarios.



Experimental Design

A fractional factorial design was used to combime attributes and levels into eighteen
paired comparisons blocked into three questionnadrsions, with each containing six pairwise
comparisons (Louviere, Hensher, & Swait, 2000). paewise comparisons included a choice
of two scenarios that included the six attributéh wifferent combinations of their levels. The
design was restricted to exclude scenarios in wtinere were “many visitors off-trail on
vegetation and soils” and “little visitor-causedrdage to vegetation and soils.” Further, the
experimental design used in the study was restrict@llow estimation of a “main effects-only”
model. Interaction effects were excluded from tluelg design given that the approach used in
this study to develop the experimental design wiwalde required respondents to evaluate a
greater number of choice sets than they did witnan effects-only” model. Consequently, we
assumed that interaction effects among the ategwere not significantly different from zero.
Using an alternative experimental design approbhahwould allow estimation of interaction
effects without increasing respondent burden wbiale been possible. For example, interaction
effects could have been tested without increasgesgondent burden if a completely randomized
design had been used where attribute levels wergresl using a random number generator
(Holmes & Adamowicz, 2003).
Statistical Analysis

Visitors’ responses to the paired comparison goestire were analyzed using stated
choice analysis. Stated choice analysis is basedmadel of discrete choice behavior referred
to as random utility theory (Hanemann, 1984; Mckagd 974). Within the random utility
framework, an individual’s indirect utility functiois expressed as:

[1] gV +e



where Yis the individual’s utility (i.e., an index of satigf#on) associated with choosing
management alternativeV, is the observable component of utility estimatethis study, ané

is the random component of utility, which may reflanobserved attributes of the alternatives,
random choice behavior, or measurement error (3eA8i98). The probability that an individual
selects management alternativivzer management alternativies equal to the probability that
the utility of management alternatives greater than the utility of management altevegt

[2] P= PVi+e>V,+g)

This expression can be rearranged to place thev@ide and unobservable components of
utility together as:

[3] P= PlEe- &) <(Vi-V))]

If the g’s are assumed to be independently, identicallgt,\&ibull distributed, the probability
of choosing management alternativiever management alternatives defined as the conditional
logit choice model:

[4] i P 1/1+exp{-Vi - Vj)}

This equation can be extended to model the prababflchoosing alternativefrom among a
set ofJ alternatives by using:

[5] iEl/jzlexp-M-Vj)

To estimate the model, it is necessary to specifynational form for the utility function. In this
study, the utility function was assumed to be Imagarameters and was written as:

[6] Vi » by Xip + b2 Xip + ...+ by Xik

where X is the value of the kthttribute of alternativeandb; to by are parameters to be
estimated. Conditional logistic regression usirigx@d effects panel data estimator specification

and maximum likelihood methods was used to estithetgparameters of the stated choice



model (Hosmer & Lemeshow, 2000). The six studylaites were entered into the choice model
as independent variables using effects coding (bav¥sManning, 2002). Effects codes were
used to code the attribute levels because theicesits for “omitted” attribute levels could be
estimated, which provided information about prefees regarding all levels of each study
attribute (Holmes & Adamowicz, 2003). In contrastalysis with dummy coded attribute levels
provides no information about preferences regarthegomitted attribute levels. Parameters and
standard errors were estimated for all levels ohextribute by estimating the model with the
first level of each attribute as the omitted atitéolevel within the effects coding and then
separately with the second level of each attrilagtéhe omitted attribute level within the effects
coding.

The relative importance of each attribute of tteesxt choice model was estimated using
Wald tests, which quantified the relative effeceatluding each attribute from the empirical
model one at a time on the overall fit of the mgdl@wson, Roggenbuck, Hall, & Moldovanyi,
2006). The attributes with larger Wald test chi@guvalues (i.e., attributes with a greater effect
on model fit) were interpreted as having greatkatinge importance than the attributes with
smaller chi-squared values (i.e., attributes wessleffect on model fit).
Survey Administration

Prior to administering the stated choice experimi@enisitors at Acadia National Park,
the survey instrument was pilot tested with gradsatidents at Virginia Polytechnic Institute
and State University. The pilot test suggestedthted choice questions were relatively easy to
comprehend, the set of study attributes adequakelyacterized the management setting, and the

respondent burden associated with completing tlestgpnnaire was reasonable.



Cadillac Mountain visitors were surveyed onsiteatheir visit to the summit during a
10-day period of the peak visitor use season inuAt2005. Respondents were recruited by
asking potential study participants if they woutlailling to complete a questionnaire about
their visit to the summit of Cadillac Mountain. 8tuparticipants were randomly assigned to
complete one of three versions of the questionrhaediffered only in terms of the stated
choice pairwise comparison questions.

Within the stated choice section of the questiomaespondents were presented with
information about the impacts of visitor use to etagion and soils on the Cadillac Mountain
summit and potential management strategies to eedueliminate visitor-caused resource
impacts. Respondents were then instructed to eteatiitachoice sets. The descriptions of the
choice sets were contained in a separate bindaromg for each questionnaire version. Within
each choice set, respondents were presented wothlternative scenarios and asked to indicate
the scenario they preferred. Figure 1 providesxamle of a choice set included in the study
design. Within each scenario, the levels of eadh®fix attributes were described in narrative
with bullet points. Each scenario also containedraputer edited photo depicting the levels of
four of the attributes. The “public access” anc&&dom of travel” attributes did not lend

themselves to visual representation and were tided in the photos.



Scenario A

Many visitors are turned away from visiting
Cadillac Mountain during busy times.

Visitors are encouragedto stay on the paved
trail or rock surfaces.

Fencingis used to minimize off-trail hiking. (see photo)
Few other visitors are on the paved trail.(see photo)

No visitors are off-trail on vegetation
and soils(see photo)

Little visitor-caused damage to vegetation
and soils is presen{see photo)

Figure 1. An example of one choice set includethestudy design.

aF

Scenario B

A few visitors are turned away from visiting
Cadillac Mountain during busy times.

Visitors are allowed to roam off-trail.
Signsare used to minimize off-trail hiking. (see photo)
Someother visitors are on the paved trail.(see photo)

Somevisitors are off-trail on vegetation
and soils(see photo)

Somevisitor-caused damage to vegetation
and soils is presen{see photo)

(Visitors were asked to setemit most preferred scenario of the pair.)




Results

Response Rates

Of 602 visitors contacted, 450 completed the qaesaire resulting in a 75% response
rate. The number of respondents was evenly baleameds the three versions of the
guestionnaire and resulted in 2,636 pairwise compas after accounting for item non-response.
The most frequently stated reasons for declininggtticipate in the study involved time
constraints such as “others are waiting for mehe“tommercial tour bus or trolley is leaving,”
and “we have whale watching or dining reservatibri®esults of statistical tests suggested that
respondents and non-respondents were not sigrtifjo@yarding sex (Pearsof= 0.021, p=
0.88) or group size (Pearsof¥ 15.58, p= 0.21).
Stated Choice Model Coefficients and Relative Irigmme of Attributes

The coefficients of the stated choice model alaith their standard errors and levels of
statistical significance are presented in Tabl€H& right column of Table 2 reports the rank
order of importance, Wald test chi-square valued,@values of the study attributes. All
coefficients in the model were significantly diféet than zero except for the “encouraged to stay
on paved trail or rock surfaces” level of the “ideen of travel” attribute, and the “some other

visitors” and “many other visitors” levels of thpeople on trail” attribute.



Table 2. Stated Choice Model Coefficients and Raddtmportance of Attributeg=2,636 choices)

Coefficient  Attribute relative importance
Variable (S.E) (Wald test)
Public access:
None turned away 0.436***
(0.04) e
A few turned away 0.097*
(0.04) 2 _ _
Many turned away -0.533*+* (©=166.01, p =0.024)
(0.04)
Freedom of travel:
Allowed to roam off-trail. -0.182%**
(0.04) h
Encouraged to stay on paved trail or rock -0.081 5
surfaces (0.04) 2
Required to stay on paved trail 0.263*** (7=26.13, p <0.001)
(0.05)
Structures to minimize off-trail hiking:
No management structures -0.267***
(0.05)
Signs 0.142** 4
(0.05)
*k%k
Rock borders (0%5)98 (2=57.20, p <0.001)
Fencing -0.173**
(0.05)
People on trail:
Few other visitors 0.118*
(0.04) h
- 6
Some other visitors -0.066
(0.04) > _
Many other visitors -0.052 (7=7.79,p=0.02)
(0.04)
People off-trail on vegetation and soils:
No visitors off-trail 0.240%**
(0.04) 3
Some visitors off-trail 0.389***
(0.04) >
Many visitors off-trail -0.629%+* (7= 156.75, p <0.001)
(0.05)
Visitor-caused damage to vegetation and soils:
Little 0.672***
(0.05) .
Some 0.242%**
(0.05) >
Extensive -0.913%** (7=452.22,p <0.001)
(0.04)

*p < .05. *p < .01. **p < .001.



Wald test results reported in Table 2 suggestdlagive importance of study attributes to
current Cadillac Mountain visitors. The coefficiemf the stated choice model presented in
Table 2 suggest current Cadillac Mountain visitm&ferred levels within each attribute. Levels
with higher coefficient values were interpreteesferred compared to lower coefficient
values. The magnitude of the chi-square value witbr-caused damage to vegetation and soils”
suggests it was the most important of the studipates to current Cadillac Mountain summit
visitors. Coefficients of the levels of the “visitoaused damage to vegetation and soils” attribute
suggests that current visitors are particularlysgem to and opposed extensive resource impacts
while they strongly prefer little resource degraoiat

Based on the Wald test results, the importancen®ot visitors of the “public access”
and “people off-trail on vegetation and soils” itites is also high relative to the other study
attributes. The signs and magnitude of the coeffits of the “public access” attribute suggest
that Cadillac Mountain visitors strongly prefertin@ visitors be turned away from visiting
Cadillac Mountain, even during busy times, and thay strongly oppose having many visitors
turned away from visiting the summit during busyés. With respect to the “people off-trail on
vegetation and soils” attribute, the coefficiertiraates suggest current visitors to the summit of
Cadillac Mountain prefer some people off-trail mtdran no people off-trail, but strongly oppose
many visitors hiking off-trail onto vegetation asdils. While it appears contradictory that
visitors would prefer some people off-trail moratho people off-trail yet prefer little visitor-
caused damage to vegetation and soils, it maydietheast some visitors may assume that it
would be possible to have little damage to vegetatind soils as long as there are not many

visitors hiking off-trail. Furthermore, given visits sensitivity to the issue of public access # th



summit of Cadillac Mountain, visitors may interpseteing no people off-trail as a “symptom” of
visitor use limits.

The chi-square values for the attributes represgristructures to minimize off-trail
hiking” and “freedom of travel” suggest that thed&ibutes are of moderate importance to
current Cadillac Mountain visitors relative to thiher study attributes. The coefficient estimates
for the “structures to minimize off-trail hiking't@ibute suggest that current visitors prefer the
use of some management structures such as rockrbadd tripod signs to help keep visitors on
the paved summit trail over using no managemeuttires. However, respondents were
indifferent between placing fencing along the teaatl using no management structures at all to
keep people on the trail, and were less suppoofivsing fencing than rock borders or tripod
signs along the trail. With respect to the “freedwontravel” attribute, respondents preferred that
visitors be required to stay on the paved traheathan allowed to roam freely off-trail on the
mountain summit or simply encouraging them to stayhe paved trail or rock surfaces. Why
respondents preferred that visitors be requiresday on the paved trail, yet preferred to see
some people off-trail more than no people off-timihot clear. Possibly visitors assume that
many visitors might walk off-trail if the Nation&lark Service only encouraged visitors to stay
on the paved trail and that some visitors wouldckvedd-trail even if they are required to stay on
the trail.

The results of the Wald tests suggest that relatitee other study attributes, “people on
trail” is the least important attribute to curremgitors. Coefficient estimates for the “people on
trail” attribute suggest visitors to the summitQddillac Mountain prefer seeing few other
visitors on the trail, but are indifferent betweanderate and high visitor use densities on the

trail. While it may seem contradictory that peopleo visit Acadia National Park during the



height of the visitor use season would prefer gef#w other visitors on the trail, visitors may be
“constrained” to visiting the park during the pgsdciod of visitor use (e.g., can only vacation
during summer months when schools are not in sgssio
Predicted Support for Potential Scenarios

Hardin (1968) asserted that the key to a sucdesstaome for areas subject to the
Tragedy of the Commois mutually agreed upon coercion, which he defiag@dcceptance of
“social arrangements that produce responsibilititich are “agreed upon by the majority of the
people affected” (p.1248). This idea implies sadvihe commons problem at Cadillac Mountain
and other icon attraction sites requires that memept strategies be selected that are not only
effective(e.g., actions that prevent further vegetation soit$ degradation), bupolitically
acceptableas well. Therefore, the stated choice model dgeslon this study was used to
predict current visitors’ relative support for faalternative approaches to managing the summit
of Cadillac Mountain (see Table 3; Opaluch etE93). The four alternatives were selected to
represent approaches considered possible actiauwén the strategies that Hardin considered to
manage th@ragedy of the Commons

The first management scenario considered in thayais was referred to as the
managemerdlternative and constituted a “hands-off” approtcthe management of the
Cadillac Mountain summit that resembled Hardin'868) description of th&ragedy of the
Commongsee Table 3). Visitors’ access to the mountammit would be unlimited, visitors
would be allowed to roam the summit freely, andghek would not use any management
structures to keep visitors on the paved summilt #a a result of these management policies,
visitor use density on the paved summit trail wdnddassumed to be relatively high and many

people would be walking off-trail, trampling vegeta and soils. Consequently, extensive



visitor-caused damage to vegetation and soils wooddir. A companion study conducted on the
summit of Cadillac Mountain during August, 200%etamine the effectiveness of educational
signs and management structures at keeping vigitotee paved summit loop trail and off
vegetation and soils supported the assumptionsriyntetheno managemerscenario (Park,
Marion, Manning, Lawson, & Jacobi, 2007). In pautar, the management efficacy study found
that when visitors were allowed to roam freely ba summit and no management structures
were placed along the trail, nearly three-quarféi8s) of visitors walked off the paved summit
trail onto vegetation and solls.

The second management scenario considered inntaigss was referred to as the
educationalternative. This alternative attempts to protegetation and soils on the summit
through indirect and unobtrusive means, and isfproach that most closely represents the
current state of the commons on Cadillac Mountdisitors are encouraged to stay on the paved
trail or rock surfaces. This policy would be reirded by placing signs along the trail. In
addition, no visitors would be turned away fromiting the summit of Cadillac Mountain. Thus
visitor use density on the paved trail would beuas=d to be high. Park et al.'s (2007) efficacy
study found that signs with educational messageswgaging visitors to stay on the paved trail
or rock surfaces had limited effectiveness, witke5@ visitors still venturing off-trail.

Therefore, it is assumed somewhat fewer visitorgldvbe off-trail than under theo
managemendlternative and there would be a correspondingaradd reduction in the amount of
visitor-caused damage to vegetation and soils.

Thesite managemeratiternative would include a regulation requiringitors to stay on
the paved summit trail and fencing would be instathlong the trail to discourage people from

going off-trail. Although this policy would resuh relatively intensive regulation of visitor



behavior on the Cadillac Mountain summit, no limduld be placed on the number of people
allowed to visit the summit. Thus, it is assumeat there would be many visitors on the paved
summit trail, but there would be no visitors walkioff-trail and little visitor-caused damage to
vegetation and soils. The assumptions of this saenee supported by the results of the efficacy
study, which suggest that fencing along the pakatidombined with signs asking visitors to
stay on the paved trail is highly effective at disaging visitors from going off-trail (Park et,al.
2007).

Several authors have suggested that use limitsear@ssary to prevent national parks
from becoming subject to thigagedy of the Commoie.g., Dustin & McAvoy, 1980; Feeny,
Berkes, McCay, & Acheson, 1990; Hardin, 1968). Thias fourth management scenario
considered in this analysis, referred to adithged usealternative, includes a policy of turning
many visitors away from visiting the Cadillac Moaimt summit during busy times. As a result of
limited public access to the Cadillac Mountain sutninis assumed there would be few visitors
on the paved summit trail and no visitors off-tr&ilirthermore, central to this alternative is the
assumption that with fewer people allowed on theimt@in summit, visitor-caused impacts to
vegetation and soils would be reduced without hgitinrely on intensive site manipulation (e.g.,

fencing) or regulation of visitors’ behavior.



Table 3. Estimated Visitor Support for Four Patrilanagement Scenarios for the Summit of Cad\Maxintain

Attributes:

No Management Education Site Management Limited Use

Public access:

Freedom of travel:

Structures to minimize
off-trail hiking:

People on trail:

People off-trail:

None turned away None turned away None turned away Many turned away

Allowed to roam off- Encouraged to stay on Required to stay on Encouraged to stay on

trail paved trail or rock paved tralil paved trail or rock
surfaces surfaces
No management Signs Fencing Signs
structures

Many other visitors Many othesitors Many other visitors Few other visitors

Many visitors off-trail Somesitors off-trail No visitors off-trail No visitorsff-trail

Visitor caused damage Extensive Some Little Little
to vegetation & soils:
Estimated proportion 20 33% 45% 20%

of support:
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Estimates from the stated choice model suggesttiratte managemeraiternative
would receive the greatest support from CadillaaiMain visitors, followed by theducation
alternative and thimited usealternative. In particular, the stated choice medémates
suggest that 45% of current visitors would supposite managemeratternative while only
20% would support thiemited usealternative, even though they both would resulitile
visitor-caused damage to vegetation and soils la@bihtited usealternative would result in
lower use density along the paved summit trail.gkding to the results of the stated choice
analysis, moderate support exists among currentl@atountain visitors for an education-
oriented management approach with 33% of visitetisrated to support this alternative. By far,
the least popular alternative considered in thayans was th@o managemerdlternative which
is estimated to receive support from only aboutdt%urrent visitors.

Discussion

Results of this study suggest that Cadillac Moumtgsitors consider protecting
vegetation and soils on the summit to be a higbripyi and that they are willing to accept
restrictions requiring visitors to stay on thelteaid site management structures such as signs,
rock borders, and even fencing if necessary toaoddBese findings are consistent with previous
research in which visitors were found to be suppedf direct management practices when
needed to control the impacts of recreation useléfson & Manfredo, 1986; Shindler &
Shelby, 1993). Further, while respondents wereoppbsed to relatively large numbers of
visitors on the paved summit trail, they prefemed to see many visitors walking off-trail onto
vegetation and soils. These results suggest thie wiowding may not be an important issue for
current visitors even at high levels of visitor wsethe Cadillac Mountain summit, current

visitors are sensitive to and concerned with vidiehavior that potentially damages the fragile



MANAGING THE ‘COMMONS’- A STATED CHOICE ANALYSIS 24

mountain resources. Furthermore, in contrast teipus suggestions that limiting visitor access
is necessary to resolve the commons problem iomatparks (e.g., Hardin, 1968; Dustin &
McAvoy, 1980; Feeny et al., 1990), the resultshid study suggest Cadillac Mountain visitors
prefer that no visitors be turned away from vigitthe summit, even at busy times.

Results of the analysis of the four managementageas (Table 3) provide further insight
into current visitors’ preferences concerning mamagnt of the Cadillac Mountain summit. For
example, if adopting a “heavy handed” managemepitageh to protect and restore resources on
the summit of Cadillac Mountain is necessary, @sults suggest that current visitors would
prefer intensive site manipulation (e.g., fencahgng the paved summit trail) and regulation of
visitor behavior over limiting public access. Theabysis results suggest this case even if the
limited useapproach would be equally as effective assitemanagemerapproach at
addressing resource impact concerns and wouldtiedolwer visitor use density on the trail.
Although resource conditions ranked highest ambegsix study attributes in terms of relative
importance to respondents, analysis of the fouragament scenarios suggest that current
visitors would tolerate somewhat less favorableuese conditions coupled with visitor
education rather than accept use limits that woesdlt in many people being turned away
during busy times. However, the stated choice mesi#nates suggest that current visitors
would prefer the park to adopt strict use limitgoan education-oriented management approach,
if the educational approach resulted in extensareabe to vegetation and soils. In either case,
the stated choice model estimated that currentovsswould prefer theite management
alternative to any of the other management alterestonsidered in the analysis. Furthermore,
analysis of the four management scenarios sugtiedtahile no management alternative is

predicted to be supported by a majority of curkasitors, all three forms of active management
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(i.e., the “education”, “site management”, and ‘iied use” alternatives) are much more likely to
receive support from current visitors than doinghnay and allowing the resources of Cadillac
Mountain to become extensively degraded (i.e.;loemanagement” alternative).

While there is an extensive body of research aomeg outdoor recreationists’
management attitudes and preferences, the predoniowus of past work has been on visitors
to backcountry and wilderness areas. The finding® four study suggest that results from
research on backcountry and wilderness visitors logagf limited help in informing
management of national park icon sites such asuhmemit of Cadillac Mountain. In particular,
the results of our study suggest that visitorsatamal park icon sites may be open to
management actions that would generally not be@tgg in backcountry recreation
environments, and may be less tolerant of otheraggament actions commonly considered
suitable for backcountry areas. For example, awdysfindings suggest that visitors to the
summit of Cadillac Mountain support and prefertise of management structures such as signs
and rock borders to reinforce efforts to keep grsitfrom walking off the summit loop trail onto
vegetation and soils. Backcountry and wildernesgors generally prefer low-standard primitive
trails with few or no management structures (Magnik999). Similarly, our study results
suggest that Cadillac Mountain summit visitors greégulations of visitor behavior to minimize
visitor-caused impacts to resources, while backoguwand wilderness visitors generally prefer
unconfined recreation free from management requidtiCole, 2001; Hendee & Dawson, 2002;
Lawson & Manning, 2003). In addition, our studydings suggest that visitors to the summit of
Cadillac Mountain are strongly opposed to limitpgplic access to the mountain summit, even
during peak periods when visitor use levels aré.hig contrast, findings from studies of

visitors’ preferences and attitudes toward managemebackcountry and wilderness areas



MANAGING THE ‘COMMONS’- A STATED CHOICE ANALYSIS 26

suggest that use limits are generally supporteaeas with “overcrowding” (Manning, 1999).
However, our study results suggest that visitonsatioonal park icon sites such as Cadillac
Mountain are similar to backcountry and wilderneisgors regarding their strong support for
protecting natural resource conditions, and wihutmisite visitors may differ from visitors to
backcountry areas in terms of the preferred actomsstrategies, they favor management to
protect park resources (Lawson & Manning, 2002; hew et al., 2005).

The results of this study suggest Cadillac Mount@sitors prefer that no visitors be
turned away from visiting the summit of Cadillac dain. This finding stands in contrast to
previous suggestions that limiting visitor accesssacessary to resolve the commons problem in
national parks (Dustin & McAvoy, 1980; Feeny et 4B90; Hardin, 1968). However, this
finding is consistent with recreation ecology piodes, which suggest limiting use may
ultimately not be a viable solution to managing ¢bexmons problem at high use icon sites like
the summit of Cadillac Mountain. Specifically, sieglof visitor-caused resource impacts have
consistently found that the relationship betweenamount of use and impact intensity for most
common forms of trampling-related resource impé&ctarvilinear (Cole, 1992; Hammitt &
Cole, 1998; Leung & Marion, 1999). In particuldrese studies have found that the majority of
resource impact occurs at low to moderate levete@kational use with only marginal increases
in impact occurring at higher use densities. Counsatly, to reduce trampling impacts of up to
6,000 daily visits on Cadillac Mountain through Uis@ts alone, park managers would have to
institute draconian use limits. Further, the cungér relationship between vegetation trampling
impact and use suggests that management methdad®tit@ntrate and contain use on durable
surfaces may ultimately be more effective for higle icon sites, but may be less appealing in

low use wilderness and backcountry sites (Leung &ibh). Findings from our study suggest
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that current visitors prefer intensive site margpioin and regulation of visitor behavior over
limiting public access to protect and restore resesion the summit of Cadillac Mountain.
Given these findings, a potentially important foofisuture research might be assessing the
extent to which visitors notice the use of manag#mst&uctures in icon sites and similar
frontcountry recreation settings, and how site Banag and facilities designed for resource
protection may alter the nature or quality of wsiéxperiences.

Although this study demonstrates the potentiaitytif gathering information about
visitors’ management preferences to address thenom® problem associated with managing
national park icon sites, there are limitationshi® study. For example, the stated choice model
estimated in this study treats the full sampleespondents as a single population with
homogeneous preferences. However, subgroups ofi&alliountain visitors likely have
different preferences for social, resource and meament conditions (Lawson et al., 2006).
Recognizing the possibility of distinct sub-growdwisitors to the Cadillac Mountain summit,
tests for differences in stated choice prefereaoesng subgroups of visitors were conducted by
interacting visitors’ length of stay and numbepoévious visits to the Cadillac Mountain
summit with the experimental design variables. fdsilts of these analyses suggest there are no
significant differences in attribute preferenceamthese subgroups of Cadillac Mountain
visitors. It is possible, and perhaps even likether subgroups of visitors exist who have
meaningful differences regarding preferences comegrthe management of the Cadillac
Mountain summit. However, we were limited in ouiligpto examine differences among other
potential visitor subgroups by the data collectethis study. An alternative to the a priori
segmenting approach to test for preference hetesiyas to derive segments empirically based

on differences in preferences observed in the aisabf stated preference data using random
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parameters logit or latent class modeling (Boxalhdamowicz, 2002; Hunt, Haider, & Bottan,
2005). In cases where there is no a priori basiddéfining segments to assess preference
heterogeneity, these empirical approaches may lve atvantageous than a priori segmentation.
However, in some cases defining segments withamagpe based on theoretical foundations
and/or managerial relevance is arguably prefer@demichael, 1996).

Our study population was limited to peak seasoiorson the summit of Cadillac
Mountain. Thus, the results do not include prefeesrof other groups or individuals who may
hold strong and possibly different opinions abtt management and condition of the summit
of Cadillac Mountain (e.g., displaced visitors, peowho intentionally visit the mountain
summit only during non-peak periods of the yean-uisiting members of the public). However,
between half and three-quarters of all visitoré¢adia National Park visit the park during the
peak visitor use season. Thus, it is reasonalidertolude that the results of this study are
representative of a substantial proportion of eliters to the summit of Cadillac Mountain.

Another potential limitation of this study is that'status quo” alternative was not
included in the choice sets respondents were askexdhluate. By not including a status quo
option, the study design may have biased resposdeimtdicate that something other than
current/status quo conditions ought to be providedhe summit of Cadillac Mountain.
However, as noted earlier, the choice model wad tsestimate visitors’ relative support for
four alternative management strategies for the siiwinCadillac Mountain, including the
educationalternative, which closely corresponds to theentrconditions on the mountain
summit. An alternative approach would be to incladg#atus quo alternative within each choice
set respondents evaluated in the choice experiniarg.would allow for estimation of a “status

guo alternative specific constant” reflecting \os#' relative preference for the status quo versus
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policy change on the summit of Cadillac Mountaihpther things being equal (Holmes &
Adamowicz, 2003).

Finally, as noted earlier, digitally edited photagins were used to depict some but not all
study attributes within the profiles of the choegeriment. Consequently, the relative
importance of the study attributes might be biasddvor of those attributes depicted in
photographs and described in narrative over thtiebues that were described only in
narrative. However, the public access and freedbtrawvel attributes were only described in
narrative and were ranked second and fifth, respadgt in terms of relative importance to
respondents. Therefore, the inclusion of only sattréutes within the photographs was not
likely to have biased respondents’ choices.

Conclusion

This study provides insights into visitor prefereaconcerning the management of
national park icon sites like the summit of CadilMountain that have received relatively little
attention in previous studies of outdoor recreasiishattitudes and preferences. Results of the
study suggest that Cadillac Mountain visitors cdasprotecting vegetation and soils to be a
priority. Respondents indicated a willingness toegt restrictions requiring visitors to stay on
the paved summit trail and management structures @si signs and rock borders placed along
the trail. While respondents did support visitayukations and the use of management structures
to protect vegetation and soils on the mountainmsiinthey preferred that the park maintain
unlimited public access to the summit. In summtrg,results suggest that visitors to Cadillac
Mountain are not willing to accept a degraded comsnand that mutually agreed upon coercion
may exist in the form of regulating visitors’ bel@vonsite reinforced with the use of

moderately to highly intensive management strustuvat not in limiting the freedom to visit.
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