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Abstract 

Stated choice analysis was used to assess visitors’ preferences for alternative combinations of 

public access, resource protection, visitor regulation, and site hardening to manage the Cadillac 

Mountain summit. Results provide insight into visitor preferences concerning the management of 

national park icon sites like the summit of Cadillac Mountain. These areas have received limited 

research attention. Results suggest that visitors consider resource protection to be a priority and 

are willing to accept regulation of visitors’ behavior onsite reinforced with the use of moderately 

to highly intensive management structures, but generally don’t support limiting the freedom to 

visit. 
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Managing the “Commons” on Cadillac Mountain:   

A Stated Choice Analysis of Acadia National Park Visitors’ Preferences 

Hardin (1968) described the Tragedy of the Commons as a situation where the collective 

effect of individual decisions to maximize personal benefits in a public commons results in a 

negative effect with a depleted common resource that has diminished collective and individual 

value. National parks, which are public lands open to all yet limited in extent, represent an 

example of a “commons.” Crowding and visitor-caused resource impacts in national parks have 

been cited as examples of the Tragedy of the Commons (Dustin & McAvoy, 1980; Dustin, 

McAvoy, & Schultz, 1982). The commons problem may be especially applicable to national park 

“icon” sites given that they are destinations for most park visitors, are easily accessible, represent 

the best “must see” features of the park, and are symbols of the parks to which they belong.  

Cadillac Mountain in Acadia National Park is an example of a national park icon site. At 

1,532 feet, it is the highest point on the North Atlantic seaboard and offers magnificent views of 

the park’s glaciated coast and island landscape. The winding scenic 3.5 mile road that leads to 

the summit was built in 1931. The 0.3 mile paved summit loop trail makes the summit and its 

vistas accessible to all park visitors. A 1998 visitor use study reported that the summit of 

Cadillac Mountain was visited by 76% of Acadia National Park visitors (Littlejohn, 1999). 

Current peak season visitation to the summit is estimated to be as high as 4,000 to 6,000 visitors 

per day (Jacobi, 2003). Intensive summer visitation during the past fifty years coupled with a 

management policy that allows visitors to roam freely and explore the summit has resulted in a 

substantial loss of vegetation and soils on the mountain (Jacobi, 2001).  

Over the past several decades, the park has applied a variety of management approaches 

to address the diminishing resource conditions on the summit of Cadillac Mountain including 



 

paving the summit loop trail, installing wooden barriers around areas with trampled vegetation 

and soils, and placing wooden tripod signs along the summit loop trail with a message 

encouraging visitors to stay on the trail or rock surfaces. Thus, the summit of Cadillac Mountain 

characterized by high levels of visitor use, depleted resource conditions, and increased 

modification of the natural environment through site hardening might be thought of as an 

example of the Tragedy of the Commons.  

The social, resource, and managerial conditions on the summit of Cadillac Mountain are 

typical of park icon sites. Consequently decisions about how to manage visitor use of Cadillac 

Mountain and similar icon sites may ultimately determine whether such areas continue to be 

subject to the Tragedy of the Commons. Visitor use and resource protection management 

strategies centered on education rather than regulation are often preferred by managers and 

visitors as such strategies are relatively unobtrusive to visitors’ experiences (Lucas, 1983; 

Vander Stoep & Roggenbuck, 1996). However, according to Hardin (1968), education alone is 

not likely to be a suitable solution to the “commons problem,” as only conscientious visitors will 

heed the message and non-compliance with the educational messages will ultimately result in the 

Tragedy of the Commons ( Cole, 1993; McAvoy & Dustin, 1983). Technical solutions such as 

site hardening to improve resource durability may temporally alleviate the commons problem. 

According to Hardin (1968), however, these solutions tend to be inadequate in the long term. 

Ultimately, Hardin would suggest the only way to avoid the Tragedy of the Commons at high use 

icon sites is through regulatory approaches such as use limits and regulations on visitors’ 

behavior (e.g., requiring visitors to stay on trails; fining visitors who hike off-trail onto 

vegetation and soils). Hardin referred to the regulatory solution to the commons problem as 

mutually agreed upon coercion, which he defines as acceptance of “social arrangements that 



 

produce responsibility” which are “agreed upon by the majority of the people affected” (p.1248). 

For managers of national park icon attraction sites, however, what constitutes mutually agreed 

upon coercion is the question. In particular, would visitors consent to use limits or strict 

regulation of their behavior on the summit of Cadillac Mountain in the interest of resource 

protection?  Or, would visitors rather maintain unrestricted access to the summit of Cadillac 

Mountain and be allowed to explore the summit freely, irrespective of the resultant resource 

conditions?  Alternatively, would visitors prefer that park managers rely on technical solutions 

such as site hardening, even if it may only delay resource degradation, rather than prevent it?  

The purpose of this study is to use stated choice analysis to examine these questions.  

Stated Choice Analysis 

Stated choice analysis was developed in the economics and marketing disciplines to study 

consumer preferences for multi-attribute goods (Louviere & Timmermans, 1990). Stated choice 

studies employ choice experiments in which respondents are asked to make a series of discrete 

choices between competing configurations of multi-attribute goods that are often referred to as 

profiles or scenarios (Louviere & Timmermans, 1990). Within a choice experiment, profiles or 

scenarios are defined by varying levels of each attribute studied (Mackenzie, 1993). For 

example, respondents may be asked to choose between alternative recreation setting profiles 

where each profile is described by varying levels of visitor use density, vegetation, and soil 

conditions, and restrictions or regulations imposed on visitors. The choices made by respondents 

are aggregated and statistically analyzed to estimate preferences for the levels of each of the 

attributes and the relative importance of each attribute to respondents. Choice models are also 

used to predict public support for hypothetical policy or management scenarios, which are 



 

represented by varying combinations of the attribute levels ( Dennis, 1998; Opaluch, Swallow, 

Weaver, Wessells, & Wichelns, 1993).  

Choice experiments have been applied in the field of outdoor recreation research and 

management as a tool to help determine visitors’ preferences concerning recreation related 

issues. Choice experiments have been used to study visitor preferences for attributes of parks and 

forest preserves (Louviere & Timmermans, 1990; Schroeder, Dwyer, Louviere, & Anderson, 

1990), hunting experiences ( Boxall & Macnab, 2000; Bullock, Elston, & Chalmers, 1998), rock 

climbing (Hanley, Wright, & Koop, 2002), and mountain biking access and fees (Morey, 

Buchanan, & Waldman, 2002). In addition, stated choice methods have been used to study 

visitor preferences concerning tradeoffs between social, resource, and managerial conditions of 

backcountry campsites and trails (Lawson & Manning, 2002; Lawson & Manning, 2003; 

Newman, Manning, Dennis, & McKonly, 2005), as well as frontcountry trails (Cahill, Marion, & 

Lawson, in press). The study presented in this paper builds on existing applications of stated 

choice to outdoor recreation management by examining visitors’ preferences for managing a 

national park icon site. Thus, this study may offer insights into solutions to manage the must see 

attractions of national parks in a manner that appeals to the public while preventing degraded 

resource and social conditions characteristic of the Tragedy of the Commons. 

Stated choice studies have taken advantage of digital image editing technology to portray 

realistic descriptions of recreation settings by using photos to supplement the standard short 

narrative descriptions of setting profiles and to facilitate effective communication between 

researchers and respondents (Manning & Freimund, 2004). For example, a stated choice analysis 

study of Yosemite National Park wilderness visitors depicted alternative levels of a campsite 

impact attribute in digitally edited photos as part of the profile descriptions presented to 



 

respondents (Newman et al., 2005). Similarly, a study of Acadia National Park visitors to a 

frontcountry trail included photos as part of the profile descriptions depicting the levels of both a 

trail impact attribute and a trail development attribute (Cahill et al., in press). Our study extends 

the use of visual research techniques by including photos depicting varying levels of resource 

and social setting attributes within each profile description presented to respondents. 

Study Methods 

Selection of Attributes and Levels 

As noted earlier, managers of Acadia National Park could adopt different management 

strategies in their efforts to protect vegetation and soils on the summit of Cadillac Mountain from 

further degradation and to restore impacted areas to a more pristine condition. Potential 

management strategies for the summit of Cadillac Mountain were represented in this study by a 

set of three attributes labeled “public access,” “freedom of travel,” and “structures to minimize 

off-trail hiking” (See Table 1). These three attributes and their levels were selected to represent 

the range of management responses Hardin (1968) referred to in the Tragedy of the Commons. 

They included doing nothing, adopting an education approach, implementing technical solutions, 

and regulating through coercion. In addition, selection of the three management-oriented 

attributes was guided by discussions with park staff about management actions considered 

important to evaluate.  

In addition to the management-oriented attributes, other attributes were selected to 

portray the potential resource and social conditions on the summit of Cadillac Mountain. In 

particular, resource conditions on the mountain summit were represented in the choice 

experiment profiles by an attribute labeled “visitor-caused damage to vegetation and soils” (See 

Table 1). Social conditions were represented by the density of use on the paved summit trail 



 

labeled “people on trail” and an attribute concerning visitor behavior was “people off-trail on 

vegetation and soils.”  The choice of attributes to represent resource and social conditions on the 

summit of Cadillac Mountain was based on consultation with park staff as well as the results of 

research conducted on the summit of Cadillac Mountain the year prior to this study. Results of 

the prior year’s study suggested that at least some visitors considered the number of people on 

the summit trail and the impact to vegetation and soils on the mountain summit to be problems 

(Manning & Valliere, 2004).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table 1.  Cadillac Mountain Summit Setting Attributes and Levels 
Management conditions 
*Public access:  (3 levels) 
    No visitors are turned away from visiting the summit of Cadillac Mountain, even during   

busy times   
    A few visitors are turned away from visiting Cadillac Mountain during busy times. 
    Many visitors are turned away from visiting Cadillac Mountain during busy times. 
 
*Freedom of travel: (3 levels) 
    Visitors are allowed to roam off-trail. 
    Visitors are encouraged to stay on the paved trail or rock surfaces. 
    Visitors are required to stay on the paved trail. 
 
** Structures to minimize off-trail hiking:  (4 levels) 
    No management structures are used to minimize off-trail hiking. 
    Signs are used to minimize off-trail hiking. 
    Rock borders are used to minimize off-trail hiking. 

 Fencing is used to minimize off-trail hiking. 
 
Social conditions 
** People on trail: (3 levels) 
    Few other visitors are on the paved trail. 

 Some other visitors are on the paved trail. 
 Many other visitors are on the paved trail. 

** People off-trail on vegetation and soils:  (3 levels) 
    No visitors are off-trail on vegetation and soils. 
    Some visitors are off-trail on vegetation and soils.     

 Many visitors are off-trail on vegetation and soils. 
 
Resource conditions 
** Visitor caused damage to vegetation and soils:  (3 levels) 

 Little visitor-caused damage to vegetation and soils is present. 
 Some visitor-caused damage to vegetation and soils is present. 
 Extensive visitor-caused damage to vegetation and soils is present. 

 
*Described narratively within scenarios. 

** Described narratively and depicted in computer generated photographs within scenarios.   

 

 
 



 

Experimental Design 

A fractional factorial design was used to combine the attributes and levels into eighteen 

paired comparisons blocked into three questionnaire versions, with each containing six pairwise 

comparisons (Louviere, Hensher, & Swait, 2000). The pairwise comparisons included a choice 

of two scenarios that included the six attributes with different combinations of their levels. The 

design was restricted to exclude scenarios in which there were “many visitors off-trail on 

vegetation and soils” and “little visitor-caused damage to vegetation and soils.” Further, the 

experimental design used in the study was restricted to allow estimation of a “main effects-only” 

model. Interaction effects were excluded from the study design given that the approach used in 

this study to develop the experimental design would have required respondents to evaluate a 

greater number of choice sets than they did with a “main effects-only” model. Consequently, we 

assumed that interaction effects among the attributes were not significantly different from zero. 

Using an alternative experimental design approach that would allow estimation of interaction 

effects without increasing respondent burden would have been possible. For example, interaction 

effects could have been tested without increasing respondent burden if a completely randomized 

design had been used where attribute levels were assigned using a random number generator 

(Holmes & Adamowicz, 2003).    

Statistical Analysis 

Visitors’ responses to the paired comparison questionnaire were analyzed using stated 

choice analysis. Stated choice analysis is based on a model of discrete choice behavior referred 

to as random utility theory (Hanemann, 1984; McFadden, 1974). Within the random utility 

framework, an individual’s indirect utility function is expressed as: 

 [ 1 ]                                       Ui = Vi + ei 



 

where Ui is the individual’s utility (i.e., an index of satisfaction) associated with choosing 

management alternative i, Vi is the observable component of utility estimated in this study, and ei 

is the random component of utility, which may reflect unobserved attributes of the alternatives, 

random choice behavior, or measurement error (Dennis, 1998). The probability that an individual 

selects management alternative i over management alternative j is equal to the probability that 

the utility of management alternative i is greater than the utility of management alternative j:  

 [ 2 ]             Pi =  P(Vi + ei > Vj + ej) 

This expression can be rearranged to place the observable and unobservable components of 

utility together as: 

 [ 3 ]             Pi =  P[(ej - ei) < (Vi - Vj)] 

If the ei’s are assumed to be independently, identically, and Weibull distributed, the probability 

of choosing management alternative i over management alternative j is defined as the conditional 

logit choice model: 

 [ 4 ]                                Pi = 1 / 1+ exp{-(Vi - Vj)}  

This equation can be extended to model the probability of choosing alternative i from among a 

set of J alternatives by using: 

[ 5 ]                                Pi = 1 / �  exp - (Vi - Vj)  

To estimate the model, it is necessary to specify a functional form for the utility function. In this 

study, the utility function was assumed to be linear in parameters and was written as:  

 [ 6 ]                          Vi » b1 Xi1 + b2 Xi2 + …+ bk Xik 

where Xik is the value of the kth attribute of alternative i and b1 to bk are parameters to be 

estimated. Conditional logistic regression using a fixed effects panel data estimator specification 

and maximum likelihood methods was used to estimate the parameters of the stated choice 

j=1 



 

model (Hosmer & Lemeshow, 2000). The six study attributes were entered into the choice model 

as independent variables using effects coding (Lawson & Manning, 2002). Effects codes were 

used to code the attribute levels because the coefficients for “omitted” attribute levels could be 

estimated, which provided information about preferences regarding all levels of each study 

attribute (Holmes & Adamowicz, 2003). In contrast, analysis with dummy coded attribute levels 

provides no information about preferences regarding the omitted attribute levels. Parameters and 

standard errors were estimated for all levels of each attribute by estimating the model with the 

first level of each attribute as the omitted attribute level within the effects coding and then 

separately with the second level of each attribute as the omitted attribute level within the effects 

coding.  

The relative importance of each attribute of the stated choice model was estimated using 

Wald tests, which quantified the relative effect of excluding each attribute from the empirical 

model one at a time on the overall fit of the model (Lawson, Roggenbuck, Hall, & Moldovanyi, 

2006). The attributes with larger Wald test chi-square values (i.e., attributes with a greater effect 

on model fit) were interpreted as having greater relative importance than the attributes with 

smaller chi-squared values (i.e., attributes with less effect on model fit). 

Survey Administration 

Prior to administering the stated choice experiment to visitors at Acadia National Park, 

the survey instrument was pilot tested with graduate students at Virginia Polytechnic Institute 

and State University. The pilot test suggested the stated choice questions were relatively easy to 

comprehend, the set of study attributes adequately characterized the management setting, and the 

respondent burden associated with completing the questionnaire was reasonable. 



 

Cadillac Mountain visitors were surveyed onsite after their visit to the summit during a 

10-day period of the peak visitor use season in August, 2005. Respondents were recruited by 

asking potential study participants if they would be willing to complete a questionnaire about 

their visit to the summit of Cadillac Mountain. Study participants were randomly assigned to 

complete one of three versions of the questionnaire that differed only in terms of the stated 

choice pairwise comparison questions.  

Within the stated choice section of the questionnaire, respondents were presented with 

information about the impacts of visitor use to vegetation and soils on the Cadillac Mountain 

summit and potential management strategies to reduce or eliminate visitor-caused resource 

impacts. Respondents were then instructed to evaluate six choice sets. The descriptions of the 

choice sets were contained in a separate binder with one for each questionnaire version. Within 

each choice set, respondents were presented with two alternative scenarios and asked to indicate 

the scenario they preferred. Figure 1 provides an example of a choice set included in the study 

design. Within each scenario, the levels of each of the six attributes were described in narrative 

with bullet points. Each scenario also contained a computer edited photo depicting the levels of 

four of the attributes. The “public access” and “freedom of travel” attributes did not lend 

themselves to visual representation and were not included in the photos.  

 

 

 

 

 

 



 

  
•        A few visitors are turned away from visiting  
      Cadillac Mountain during busy times. 
  
•        Visitors are allowed to roam off-trail. 
  
•        Signs are used to minimize off-trail hiking. (see photo) 
  
•        Some other visitors are on the paved trail. (see photo) 
 
•        Some visitors are off-trail on vegetation  
      and soils. (see photo) 
  
•        Some visitor-caused damage to vegetation  
      and soils is present. (see photo) 

Scenario B Scenario A 
  
•        Many visitors are turned away from visiting  
      Cadillac Mountain during busy times. 
  
•        Visitors are encouraged to stay on the paved  
      trail or rock surfaces. 
  
•        Fencing is 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 present. (see photo) 

Figure 1.  An example of one choice set included in the study design.  (Visitors were asked to select their most preferred scenario of the pair.) 



 

Results 

Response Rates 

 Of 602 visitors contacted, 450 completed the questionnaire resulting in a 75% response 

rate. The number of respondents was evenly balanced across the three versions of the 

questionnaire and resulted in 2,636 pairwise comparisons after accounting for item non-response. 

The most frequently stated reasons for declining to participate in the study involved time 

constraints such as “others are waiting for me,” “the commercial tour bus or trolley is leaving,” 

and “we have whale watching or dining reservations.”  Results of statistical tests suggested that 

respondents and non-respondents were not significantly regarding sex (Pearson � 2= 0.021, p= 

0.88) or group size (Pearson � 2= 15.58, p= 0.21).  

Stated Choice Model Coefficients and Relative Importance of Attributes 

 The coefficients of the stated choice model along with their standard errors and levels of 

statistical significance are presented in Table 2. The right column of Table 2 reports the rank 

order of importance, Wald test chi-square values, and p-values of the study attributes. All 

coefficients in the model were significantly different than zero except for the “encouraged to stay 

on paved trail or rock surfaces” level of the “freedom of travel” attribute, and the “some other 

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

 

 

 

 

 

 



 

Table 2. Stated Choice Model Coefficients and Relative Importance of Attributes (n=2,636 choices). 

Variable 
Coefficient 
    (S.E.) 

Attribute relative importance  
(Wald test) 

Public access:   
   None turned away    0.436*** 

  (0.04) 
   A few turned away    0.097* 

  (0.04) 
   Many turned away   -0.533*** 

  (0.04) 

2nd 
 

(� 2 = 166.01, p =0.024) 

Freedom of travel:   
   Allowed to roam off-trail.   -0.182*** 

  (0.04) 
   Encouraged to stay on paved trail or rock 

surfaces 
  -0.081 
  (0.04) 

   Required to stay on paved trail    0.263*** 
  (0.05) 

5th 
 

(� 2 = 26.13, p <0.001) 

Structures to minimize off-trail hiking:  
   No management structures   -0.267*** 

  (0.05) 
   Signs    0.142** 

  (0.05) 
   Rock borders    0.298*** 

  (0.05) 
   Fencing   -0.173** 

  (0.05) 

4th 
 

(� 2 = 57.20, p <0.001) 

People on trail:   
   Few other visitors    0.118** 

  (0.04) 
   Some other visitors   -0.066 

  (0.04) 
   Many other visitors   -0.052 

  (0.04) 

6th 
 

(� 2 = 7.79, p =0.02) 

People off-trail on vegetation and soils:  
   No visitors off-trail    0.240*** 

  (0.04) 
   Some visitors off-trail    0.389*** 

  (0.04) 
   Many visitors off-trail   -0.629*** 

  (0.05) 

3rd 
 

(� 2 = 156.75, p <0.001) 

Visitor-caused damage to vegetation and soils:  
   Little    0.672*** 

  (0.05) 
   Some    0.242*** 

  (0.05) 
   Extensive   -0.913*** 

  (0.04) 

1st 
 

(� 2 = 452.22, p <0.001) 

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



 

Wald test results reported in Table 2 suggest the relative importance of study attributes to 

current Cadillac Mountain visitors. The coefficients of the stated choice model presented in 

Table 2 suggest current Cadillac Mountain visitors’ preferred levels within each attribute. Levels 

with higher coefficient values were interpreted as preferred compared to lower coefficient 

values. The magnitude of the chi-square value of “visitor-caused damage to vegetation and soils” 

suggests it was the most important of the study attributes to current Cadillac Mountain summit 

visitors. Coefficients of the levels of the “visitor-caused damage to vegetation and soils” attribute 

suggests that current visitors are particularly sensitive to and opposed extensive resource impacts 

while they strongly prefer little resource degradation.  

Based on the Wald test results, the importance to current visitors of the “public access” 

and “people off-trail on vegetation and soils” attributes is also high relative to the other study 

attributes. The signs and magnitude of the coefficients of the “public access” attribute suggest 

that Cadillac Mountain visitors strongly prefer that no visitors be turned away from visiting 

Cadillac Mountain, even during busy times, and that they strongly oppose having many visitors 

turned away from visiting the summit during busy times. With respect to the “people off-trail on 

vegetation and soils” attribute, the coefficient estimates suggest current visitors to the summit of 

Cadillac Mountain prefer some people off-trail more than no people off-trail, but strongly oppose 

many visitors hiking off-trail onto vegetation and soils. While it appears contradictory that 

visitors would prefer some people off-trail more than no people off-trail yet prefer little visitor-

caused damage to vegetation and soils, it may be that at least some visitors may assume that it 

would be possible to have little damage to vegetation and soils as long as there are not many 

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



 

summit of Cadillac Mountain, visitors may interpret seeing no people off-trail as a “symptom” of 

visitor use limits. 

The chi-square values for the attributes representing “structures to minimize off-trail 

hiking” and “freedom of travel” suggest that these attributes are of moderate importance to 

current Cadillac Mountain visitors relative to the other study attributes. The coefficient estimates 

for the “structures to minimize off-trail hiking” attribute suggest that current visitors prefer the 

use of some management structures such as rock borders and tripod signs to help keep visitors on 

the paved summit trail over using no management structures. However, respondents were 

indifferent between placing fencing along the trail and using no management structures at all to 

keep people on the trail, and were less supportive of using fencing than rock borders or tripod 

signs along the trail. With respect to the “freedom to travel” attribute, respondents preferred that 

visitors be required to stay on the paved trail rather than allowed to roam freely off-trail on the 

mountain summit or simply encouraging them to stay on the paved trail or rock surfaces. Why 

respondents preferred that visitors be required to stay on the paved trail, yet preferred to see 

some people off-trail more than no people off-trail is not clear. Possibly visitors assume that 

many visitors might walk off-trail if the National Park Service only encouraged visitors to stay 

on the paved trail and that some visitors would walk off-trail even if they are required to stay on 

the trail. 

The results of the Wald tests suggest that relative to the other study attributes, “people on 

trail” is the least important attribute to current visitors. Coefficient estimates for the “people on 

trail” attribute suggest visitors to the summit of Cadillac Mountain prefer seeing few other 

visitors on the trail, but are indifferent between moderate and high visitor use densities on the 

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



 

height of the visitor use season would prefer seeing few other visitors on the trail, visitors may be 

“constrained” to visiting the park during the peak period of visitor use (e.g., can only vacation 

during summer months when schools are not in session). 

Predicted Support for Potential Scenarios 

 Hardin (1968) asserted that the key to a successful outcome for areas subject to the 

Tragedy of the Commons is mutually agreed upon coercion, which he defined as acceptance of 

“social arrangements that produce responsibility” which are “agreed upon by the majority of the 

people affected” (p.1248). This idea implies solving the commons problem at Cadillac Mountain 

and other icon attraction sites requires that management strategies be selected that are not only 

effective (e.g., actions that prevent further vegetation and soils degradation), but  politically 

acceptable as well. Therefore, the stated choice model developed in this study was used to 

predict current visitors’ relative support for four alternative approaches to managing the summit 

of Cadillac Mountain (see Table 3; Opaluch et al., 1993). The four alternatives were selected to 

represent approaches considered possible actions to cover the strategies that Hardin considered to 

manage the Tragedy of the Commons. 

The first management scenario considered in this analysis was referred to as the no 

management alternative and constituted a “hands-off” approach to the management of the 

Cadillac Mountain summit that resembled Hardin’s (1968) description of the Tragedy of the 

Commons (see Table 3). Visitors’ access to the mountain summit would be unlimited, visitors 

would be allowed to roam the summit freely, and the park would not use any management 

structures to keep visitors on the paved summit trail. As a result of these management policies, 

visitor use density on the paved summit trail would be assumed to be relatively high and many 

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



 

visitor-caused damage to vegetation and soils would occur. A companion study conducted on the 

summit of Cadillac Mountain during August, 2005 to examine the effectiveness of educational 

signs and management structures at keeping visitors on the paved summit loop trail and off 

vegetation and soils supported the assumptions underlying the no management scenario (Park, 

Marion, Manning, Lawson, & Jacobi, 2007). In particular, the management efficacy study found 

that when visitors were allowed to roam freely on the summit and no management structures 

were placed along the trail, nearly three-quarters (71%) of visitors walked off the paved summit 

trail onto vegetation and soils.  

The second management scenario considered in this analysis was referred to as the 

education alternative. This alternative attempts to protect vegetation and soils on the summit 

through indirect and unobtrusive means, and is the approach that most closely represents the 

current state of the commons on Cadillac Mountain. Visitors are encouraged to stay on the paved 

trail or rock surfaces. This policy would be reinforced by placing signs along the trail. In 

addition, no visitors would be turned away from visiting the summit of Cadillac Mountain. Thus 

visitor use density on the paved trail would be assumed to be high. Park et al.'s (2007) efficacy 

study found that signs with educational messages encouraging visitors to stay on the paved trail 

or rock surfaces had limited effectiveness, with 56% of visitors still venturing off-trail. 

Therefore, it is assumed somewhat fewer visitors would be off-trail than under the no 

management alternative and there would be a corresponding moderate reduction in the amount of 

visitor-caused damage to vegetation and soils.  

The site management alternative would include a regulation requiring visitors to stay on 

the paved summit trail and fencing would be installed along the trail to discourage people from 

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



 

behavior on the Cadillac Mountain summit, no limit would be placed on the number of people 

allowed to visit the summit. Thus, it is assumed that there would be many visitors on the paved 

summit trail, but there would be no visitors walking off-trail and little visitor-caused damage to 

vegetation and soils. The assumptions of this scenario are supported by the results of the efficacy 

study, which suggest that fencing along the paved trail combined with signs asking visitors to 

stay on the paved trail is highly effective at discouraging visitors from going off-trail (Park et al., 

2007). 

Several authors have suggested that use limits are necessary to prevent national parks 

from becoming subject to the Tragedy of the Commons (e.g., Dustin & McAvoy, 1980; Feeny, 

Berkes, McCay, & Acheson, 1990; Hardin, 1968). Thus, the fourth management scenario 

considered in this analysis, referred to as the limited use alternative, includes a policy of turning 

many visitors away from visiting the Cadillac Mountain summit during busy times. As a result of 

limited public access to the Cadillac Mountain summit, it is assumed there would be few visitors 

on the paved summit trail and no visitors off-trail. Furthermore, central to this alternative is the 

assumption that with fewer people allowed on the mountain summit, visitor-caused impacts to 

vegetation and soils would be reduced without having to rely on intensive site manipulation (e.g.,  

fencing) or regulation of visitors’ behavior.  

 

 
 
 
 
 
 
 
 
 
 



 

Table 3.  Estimated Visitor Support for Four Potential Management Scenarios for the Summit of Cadillac Mountain  

 
Attributes: 

 
No Management Education Site Management Limited Use 

 
 Public access:  None turned away None turned away None turned away Many turned away  

 Freedom of travel:  Allowed to roam off-
trail 

Encouraged to stay on 
paved trail or rock 

surfaces 

Required to stay on 
paved trail 

Encouraged to stay on 
paved trail or rock 

surfaces 

 

 Structures to minimize 
off-trail hiking: 
 

 No management 
structures 

Signs Fencing Signs  

 People on trail:  Many other visitors Many other visitors Many other visitors Few other visitors  

 People off-trail:  Many visitors off-trail Some visitors off-trail No visitors off-trail No visitors off-trail  

 Visitor caused damage 
to vegetation & soils: 

 Extensive Some Little Little  

 
Estimated proportion   

of support: 

 
2% 33% 45% 20%  
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Estimates from the stated choice model suggest that the site management alternative 

would receive the greatest support from Cadillac Mountain visitors, followed by the education 

alternative and the limited use alternative. In particular, the stated choice model estimates 

suggest that 45% of current visitors would support the site management alternative while only 

20% would support the limited use alternative, even though they both would result in little 

visitor-caused damage to vegetation and soils and the limited use alternative would result in 

lower use density along the paved summit trail. According to the results of the stated choice 

analysis, moderate support exists among current Cadillac Mountain visitors for an education-

oriented management approach with 33% of visitors estimated to support this alternative. By far, 

the least popular alternative considered in this analysis was the no management alternative which 

is estimated to receive support from only about 2% of current visitors.  

Discussion 

Results of this study suggest that Cadillac Mountain visitors consider protecting 

vegetation and soils on the summit to be a high priority, and that they are willing to accept 

restrictions requiring visitors to stay on the trail and site management structures such as signs, 

rock borders, and even fencing if necessary to do so. These findings are consistent with previous 

research in which visitors were found to be supportive of direct management practices when 

needed to control the impacts of recreation use (Anderson & Manfredo, 1986; Shindler & 

Shelby, 1993). Further, while respondents were not opposed to relatively large numbers of 

visitors on the paved summit trail, they preferred not to see many visitors walking off-trail onto 

vegetation and soils. These results suggest that while crowding may not be an important issue for 

current visitors even at high levels of visitor use on the Cadillac Mountain summit, current 

visitors are sensitive to and concerned with visitor behavior that potentially damages the fragile 
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mountain resources. Furthermore, in contrast to previous suggestions that limiting visitor access 

is necessary to resolve the commons problem in national parks (e.g., Hardin, 1968; Dustin & 

McAvoy, 1980; Feeny et al., 1990), the results of this study suggest Cadillac Mountain visitors 

prefer that no visitors be turned away from visiting the summit, even at busy times.  

 Results of the analysis of the four management scenarios (Table 3) provide further insight 

into current visitors’ preferences concerning management of the Cadillac Mountain summit. For 

example, if adopting a “heavy handed” management approach to protect and restore resources on 

the summit of Cadillac Mountain is necessary, our results suggest that current visitors would 

prefer intensive site manipulation (e.g.,  fencing along the paved summit trail) and regulation of 

visitor behavior over limiting public access. The analysis results suggest this case even if the 

limited use approach would be equally as effective as the site management approach at 

addressing resource impact concerns and would result in lower visitor use density on the trail. 

Although resource conditions ranked highest among the six study attributes in terms of relative 

importance to respondents, analysis of the four management scenarios suggest that current 

visitors would tolerate somewhat less favorable resource conditions coupled with visitor 

education rather than accept use limits that would result in many people being turned away 

during busy times. However, the stated choice model estimates suggest that current visitors 

would prefer the park to adopt strict use limits over an education-oriented management approach, 

if the educational approach resulted in extensive damage to vegetation and soils. In either case, 

the stated choice model estimated that current visitors would prefer the site management 

alternative to any of the other management alternatives considered in the analysis. Furthermore, 

analysis of the four management scenarios suggests that while no management alternative is 

predicted to be supported by a majority of current visitors, all three forms of active management 
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(i.e., the “education”, “site management”, and “limited use” alternatives) are much more likely to 

receive support from current visitors than doing nothing and allowing the resources of Cadillac 

Mountain to become extensively degraded (i.e., the “no management” alternative). 

 While there is an extensive body of research concerning outdoor recreationists’ 

management attitudes and preferences, the predominant focus of past work has been on visitors 

to backcountry and wilderness areas. The findings from our study suggest that results from 

research on backcountry and wilderness visitors may be of limited help in informing 

management of national park icon sites such as the summit of Cadillac Mountain. In particular, 

the results of our study suggest that visitors to national park icon sites may be open to 

management actions that would generally not be supported in backcountry recreation 

environments, and may be less tolerant of other management actions commonly considered 

suitable for backcountry areas. For example, our study findings suggest that visitors to the 

summit of Cadillac Mountain support and prefer the use of management structures such as signs 

and rock borders to reinforce efforts to keep visitors from walking off the summit loop trail onto 

vegetation and soils. Backcountry and wilderness visitors generally prefer low-standard primitive 

trails with few or no management structures (Manning, 1999). Similarly, our study results 

suggest that Cadillac Mountain summit visitors prefer regulations of visitor behavior to minimize 

visitor-caused impacts to resources, while backcountry and wilderness visitors generally prefer 

unconfined recreation free from management regulation ( Cole, 2001; Hendee & Dawson, 2002; 

Lawson & Manning, 2003). In addition, our study findings suggest that visitors to the summit of 

Cadillac Mountain are strongly opposed to limiting public access to the mountain summit, even 

during peak periods when visitor use levels are high. In contrast, findings from studies of 

visitors’ preferences and attitudes toward management in backcountry and wilderness areas 
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suggest that use limits are generally supported in areas with “overcrowding” (Manning, 1999). 

However, our study results suggest that visitors to national park icon sites such as Cadillac 

Mountain are similar to backcountry and wilderness visitors regarding their strong support for 

protecting natural resource conditions, and while icon site visitors may differ from visitors to 

backcountry areas in terms of the preferred actions and strategies, they favor management to 

protect park resources (Lawson & Manning, 2002; Newman et al., 2005). 

The results of this study suggest Cadillac Mountain visitors prefer that no visitors be 

turned away from visiting the summit of Cadillac Mountain. This finding stands in contrast to 

previous suggestions that limiting visitor access is necessary to resolve the commons problem in 

national parks (Dustin & McAvoy, 1980; Feeny et al., 1990; Hardin, 1968). However, this 

finding is consistent with recreation ecology principles, which suggest limiting use may 

ultimately not be a viable solution to managing the commons problem at high use icon sites like 

the summit of Cadillac Mountain. Specifically, studies of visitor-caused resource impacts have 

consistently found that the relationship between the amount of use and impact intensity for most 

common forms of trampling-related resource impacts is curvilinear (Cole, 1992; Hammitt & 

Cole, 1998; Leung & Marion, 1999). In particular, these studies have found that the majority of 

resource impact occurs at low to moderate levels of recreational use with only marginal increases 

in impact occurring at higher use densities. Consequently, to reduce trampling impacts of up to 

6,000 daily visits on Cadillac Mountain through use limits alone, park managers would have to 

institute draconian use limits. Further, the curvilinear relationship between vegetation trampling 

impact and use suggests that management methods that concentrate and contain use on durable 

surfaces may ultimately be more effective for high use icon sites, but may be less appealing in 

low use wilderness and backcountry sites (Leung & Marion). Findings from our study suggest 
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that current visitors prefer intensive site manipulation and regulation of visitor behavior over 

limiting public access to protect and restore resources on the summit of Cadillac Mountain. 

Given these findings, a potentially important focus of future research might be assessing the 

extent to which visitors notice the use of management structures in icon sites and similar 

frontcountry recreation settings, and how site hardening and facilities designed for resource 

protection may alter the nature or quality of visitor experiences.  

Although this study demonstrates the potential utility of gathering information about 

visitors’ management preferences to address the commons problem associated with managing 

national park icon sites, there are limitations to the study. For example, the stated choice model 

estimated in this study treats the full sample of respondents as a single population with 

homogeneous preferences. However, subgroups of Cadillac Mountain visitors likely have 

different preferences for social, resource and management conditions (Lawson et al., 2006). 

Recognizing the possibility of distinct sub-groups of visitors to the Cadillac Mountain summit, 

tests for differences in stated choice preferences among subgroups of visitors were conducted by 

interacting visitors’ length of stay and number of previous visits to the Cadillac Mountain 

summit with the experimental design variables. The results of these analyses suggest there are no 

significant differences in attribute preferences among these subgroups of Cadillac Mountain 

visitors. It is possible, and perhaps even likely, other subgroups of visitors exist who have 

meaningful differences regarding preferences concerning the management of the Cadillac 

Mountain summit. However, we were limited in our ability to examine differences among other 

potential visitor subgroups by the data collected in this study. An alternative to the a priori 

segmenting approach to test for preference heterogeneity is to derive segments empirically based 

on differences in preferences observed in the analysis of stated preference data using random 
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parameters logit or latent class modeling (Boxall & Adamowicz, 2002; Hunt, Haider, & Bottan, 

2005). In cases where there is no a priori basis for defining segments to assess preference 

heterogeneity, these empirical approaches may be more advantageous than a priori segmentation. 

However, in some cases defining segments within a sample based on theoretical foundations 

and/or managerial relevance is arguably preferable (Carmichael, 1996).  

Our study population was limited to peak season visitors on the summit of Cadillac 

Mountain. Thus, the results do not include preferences of other groups or individuals who may 

hold strong and possibly different opinions about the management and condition of the summit 

of Cadillac Mountain (e.g., displaced visitors, people who intentionally visit the mountain 

summit only during non-peak periods of the year, non-visiting members of the public). However, 

between half and three-quarters of all visitors to Acadia National Park visit the park during the 

peak visitor use season. Thus, it is reasonable to conclude that the results of this study are 

representative of a substantial proportion of all visitors to the summit of Cadillac Mountain. 

Another potential limitation of this study is that a “status quo” alternative was not 

included in the choice sets respondents were asked to evaluate. By not including a status quo 

option, the study design may have biased respondents to indicate that something other than 

current/status quo conditions ought to be provided on the summit of Cadillac Mountain. 

However, as noted earlier, the choice model was used to estimate visitors’ relative support for 

four alternative management strategies for the summit of Cadillac Mountain, including the 

education alternative, which closely corresponds to the current conditions on the mountain 

summit. An alternative approach would be to include a status quo alternative within each choice 

set respondents evaluated in the choice experiment. This would allow for estimation of a “status 

quo alternative specific constant” reflecting visitors’ relative preference for the status quo versus 
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policy change on the summit of Cadillac Mountain, all other things being equal (Holmes & 

Adamowicz, 2003). 

Finally, as noted earlier, digitally edited photographs were used to depict some but not all 

study attributes within the profiles of the choice experiment. Consequently, the relative 

importance of the study attributes might be biased in favor of those attributes depicted in 

photographs and described in narrative over those attributes that were described only in 

narrative. However, the public access and freedom of travel attributes were only described in 

narrative and were ranked second and fifth, respectively, in terms of relative importance to 

respondents. Therefore, the inclusion of only some attributes within the photographs was not 

likely to have biased respondents’ choices. 

Conclusion 

This study provides insights into visitor preferences concerning the management of 

national park icon sites like the summit of Cadillac Mountain that have received relatively little 

attention in previous studies of outdoor recreationists’ attitudes and preferences. Results of the 

study suggest that Cadillac Mountain visitors consider protecting vegetation and soils to be a 

priority. Respondents indicated a willingness to accept restrictions requiring visitors to stay on 

the paved summit trail and management structures such as signs and rock borders placed along 

the trail. While respondents did support visitor regulations and the use of management structures 

to protect vegetation and soils on the mountain summit, they preferred that the park maintain 

unlimited public access to the summit. In summary, the results suggest that visitors to Cadillac 

Mountain are not willing to accept a degraded commons and that mutually agreed upon coercion 

may exist in the form of regulating visitors’ behavior onsite reinforced with the use of 

moderately to highly intensive management structures, but not in limiting the freedom to visit.  
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