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Abstract

Decisions about how to manage wilderness recreation in Denali National Park and Preserve require managers to integrate
a diverse set of public values, a process that typically involves balancing tradeoffs among multiple and often competing
values. While decisions about how to manage wilderness are often contentious, previous research suggests that if man-
agers are able to predict public support for various management alternatives the decisions become more tractable. This
study develops a decision-making model that integrates social, resource, and managerial values associated with the Denali
wilderness experience. Specifically, stated choice analysis is used to evaluate the choices overnight wilderness visitors
make when faced with hypothetical tradeoffs among the conditions of social, resource, and management attributes of the
Denali wilderness. Study findings offer an empirical approach for predicting and evaluating the likelihood of public support
for Denali wilderness management alternatives.
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Introduction

Recent research suggests that recreation use of wilder-
ness is on the rise, particularly in the national parks
(Cole 1996). In the face of burgeoning public demand
for outdoor recreation, national park and wilderness
managers must make decisions that integrate a broad
array of public values. Several decades of research
suggest that wilderness recreationists' values span a
range of social, ecological, and management factors
(Manning 1999). For example, wilderness recreation-
ists value, to varying degrees, opportunities for soli-
tude, pristine resource conditions, and recreation op-
portunities unconstrained by management restrictions.
Decisions about how to integrate the diverse set of
public wilderness values is complex and involve po-
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tential tradeoffs among competing values (Hall 2001,
Lawson & Manning 2000a, 2000b, 2001a, 2001b,
2002; Manning et a. 1999). For example, afundamen-
tal tradeoff managers face among wilderness values is
between providing public access to wilderness and
protecting resource conditions and opportunities for
solitude. Visitor use of awilderness area could be lim-
ited through a permit system to protect resource condi-
tions and opportunities for visitors to experience soli-
tude, but fewer people would be allowed to enjoy the
wilderness area. Conversely, managers could empha-
sise public access to awilderness by reducing or elimi-
nating use limits, but this might result in more resource
impacts and diminish the quality of the visitor experi-
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ence. While decisions about how to manage wilder-
ness are often contentious, Cole et a. (1997) and
Shindler & Shelby (1993) suggest that if managers are
able to predict public support for various management
alternatives the decisions become more tractable.

This study develops a decision-making model that
integrates wilderness values characterised by social,
resource, and managerial attributes of the Denali
wilderness experience. The model provides managers
with a tool to predict public support for a range of
wilderness management alternatives. Specifically, stat-
ed choice analysis is used to evaluate the choices
overnight wilderness visitors in Denali National Park
and Preserve make when faced with hypothetical
tradeoffs among the conditions of selected social, re-
source, and management attributes of the wilderness
portion of the park. By making the tradeoffs associated
with Denali wilderness management explicit to re-
spondents, this study measures what respondents think
ought to be managed for given the relationships among
multi ple management objectives. Study results provide
managers with insight into the relative importance vis-
itors place on values associated with the Denali wilder-
ness experience and allow managers to predict public
support for management aternatives that emphasise
those values to varying degrees.

Denali National Park and Preserve

In 1980, with the passage of the Alaska National Inter-
est Lands Conservation Act, Mt. McKinley National
Park was expanded from two million acres to six mil-
lion acres, and renamed Denali National Park and Pre-
serve. Most of the original two million acres of the
park was designated wilderness, forming the core of
Denali National Park and Preserve.

Visitor use of the Denali wilderness is managed
through a permit system to maintain the area’s primi-
tive, undeveloped character. Strict quotas on the num-
ber of overnight visitors issued a permit for each of
43 wilderness management units are used to control re-
source degradation and to provide visitors with oppor-
tunities to experience solitude. The primitive character
of Denali’s wilderness is maintained through other
management techniques as well. For example, trails
and bridges are not provided and there are no estab-
lished campsitesin the Denali wilderness.

Park managers and planners are currently formul at-
ing a new wilderness management plan for Denali. Re-
vision will include decisionsto maintain, reduce, or in-
crease the number of permitsissued for each of the De-
nali wilderness management units. Previous research
(Bultena et al. 1981) concluded that Denali visitors
supported use limitations, but also suggested that fu-

ture decisions will have to weigh the importance of
protecting park resources and the quality of visitors
experiences against the benefit of granting more visi-
tors access to the Denali wilderness. Our study uses
stated choice analysis to provide park managers with
information about overnight wilderness visitors
choices regarding such tradeoffs.

Stated choice analysis

In stated choice analysis, respondents are asked to
make choices among alternative configurations of a
multi-attribute good (Louviere & Timmermans
1990a). Each aternative configuration is defined by
varying levels of selected attributes of the good
(Mackenzie 1993). For example, respondents may be
asked to choose between alternative recreation settings
that vary in the number of other groups encountered,
the quality of the natural environment, and the intensi-
ty of management regulations imposed on visitors. Re-
spondents’ choices among the alternatives are evaluat-
ed to estimate the relative importance of each attribute
to the overall utility derived from the recreational set-
ting. Further, stated choice analysis models are used to
estimate public preferences or support for alternative
combinations of the attribute levels (Dennis 1998).!

Stated choice analysis has been applied to study
public preferences concerning arange of recreation-re-
lated issues (Adamowicz et a. 1994; Boxall et al.
1996; Bullock et al. 1998; Haider & Ewing 1990; Lou-
viere & Timmermans 1990a; Louviere & Timmermans
1990b; Louviere & Woodworth 1985; Mackenzie
1993; Schroeder et al. 1990). A strength of choice
models lies in their ability to predict how the public
will respond to various policy aternatives, including
arrangements of resources, facilities, and/or services
that may not currently exist.

Study methods

Selection of attributes and levels

Research is helping to identify resource, social, and
managerial setting attributes that reflect wilderness
management objectives and influence the quality of

1 Decision making models developed using stated choice
analysis are based on the theoretical framework of random
utility. Refer to Hanemann (1984) and Opaluch et al. (1993)
for detailed presentations of the random utility framework.



the wilderness recreation experience (Merigliano
1990; Roggenbuck et a. 1993; Shindler & Shelby
1992; Whittaker 1992). Based on previous literature
reviews (Manning 1999) and consultation with Denali
park staff a set of six wilderness setting attributes were
selected to define the social, resource, and manage-
ment conditions at Denali. Three levels were defined
for each of the six wilderness setting attributes, based
on recommendations from park staff (see Table 1).

Experimental design

Given three levels of each of the six study attributes, a
full factorial design would produce a total of 3¢ (729)
hypothetical Denali wilderness settings. Therefore, an
orthogonal fractional factorial design was constructed
containing 36 paired comparisons blocked into four
guestionnaire versions, each containing nine pairwise
comparisons(Green & Srinivasan 1978; Louviereet al.
2000). An example of awilderness setting comparison
ispresented in Figure 1.

Survey administration

Overnight wilderness visitors in Denali are required
to obtain a permit and a bear resistant food container
from the Visitor Center prior to their backpacking
trip. The stated choice analysis survey was adminis-

Backcountry Setting A Backcountry Setting B

= Encounter up to 2 other
groups per day while hiking.

e Encounter up to 4 other
groups per day while hiking.

= Able to camp out of sight = Able to camp out of sight
and sound of other groups and sound of other groups
all nights. most nights.

« Hiking is along continuous,  Hiking is along intermittent,
single track trails developed animallike trails.
from prior human use.

« Camping sites have some e Camping sites have some
signs of human use — signs of human use —
light vegetation damage, light vegetation damage
a few moved rocks. a few moved rocks.

e Required to camp at e Required to camp at
designated sites. designated sites.

= Only a minority of visitors = Most visitors are able to get
are able to get a back- a backcountry permint for
country permint. their preferred trip.

Figure 1. Example Denali wilderness setting comparison.
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tered to overnight wilderness visitors at the Visitor
Center when they returned the bear resistant food
container at the end of their backpacking trip. The
survey was administered from July 24 through
September 2, 2000. Study participants were randomly
assigned to complete one of four versions of the ques-
tionnaire on a laptop computer. In each of the nine
choice questionsincluded in each version of the ques-
tionnaire, respondents were asked to read through

Table 1. Denali wilderness setting attributes and levels.

Social conditions
Number of other groups encountered per day while hiking:

Encounter O other groups per day while hiking
Encounter up to 2 other groups per day while hiking
Encounter up to 4 other groups per day while hiking

Opportunity to camp out of sight and sound of other groups:

Able to camp out of sight and sound of other groups all nights

Able to camp out of sight and sound of other groups most nights

Able to camp out of sight and sound of other groups a minority
of nights

Resource conditions
Extent and character of hiking trails:

Hiking is along intermittent, animal like trails

Hiking is along continuous single track trails developed from
prior human use

Hiking is along continuous trails with multiple tracks developed
from human use

Signs of human use at camping sites:

Camping sites have little or no signs of human use

Camping sites have some signs of human use — light vegetation
damage, a few moved rocks

Camping sites have extensive signs of human use — bare soil,
many rocks moved for wind protection and cooking

Management conditions

Regulation of camping:

Allowed to camp in any zone on any night
Required to camp in specified zones
Required to camp in designated sites

Chance of receiving an overnight backcountry permit:

Most visitors are able to get a permit for their preferred trip

Most visitors are able to get a permit for at least their second
choice trip

Only a minority of visitors are able to get a backcountry permit




358 S.R. Lawson & R. E. Manning

each setting description (A and B) and indicate which
they preferred. The response rate for the stated choice
analysis survey was 81.2%, resulting in atotal of 311
completed questionnaires (approximately 78 respon-
dents for each version of the questionnaire) and 2,799
pai rwise comparisons.

Effects coding was used to represent the wilderness
setting attributes in the statistical model. For more in-
formation about the effects coding used in this study
see Lawson & Manning (2002) and Louviere et al.
(2000).

Study findings

Logistic regression was used to anadyse the stated
choice data (Hosmer & Lemeshow 1998). The coeffi-
cients of the utility difference function corresponding
to the Denali wilderness setting attributes, together
with their standard errors, Wald Chi-Square values,
and P values are presented in Table 2. All coefficients
are significantly different than zero at the <0.001%
level, except the coefficients on “Up to 2 other
groups’ and “Intermittent animal like trails’. The over-
al fit of the model is supported by the results of the
Hosmer and Lemeshow goodness of fit test (y* = 3.492,
p = 0.836).

The magnitude of the coefficients reflects the rela-
tive importance of the corresponding level of the at-
tribute to wilderness visitors (Table 2). Signs of human
use at campsitesinfluence Denali overnight wilderness
visitors utility or satisfaction more than any other
wilderness setting attribute considered. Solitude-relat-
ed attributes represent a second tier of importance to
Denali wilderness visitors. The extent and character of
trails, regulations concerning where visitors are al-
lowed to camp in the Denali wilderness, and the avail-
ability of backcountry permits are less important to
Denali overnight wilderness visitors, relative to camp-
site impacts and solitude-related attributes of the De-
nali wilderness.

Figures 2a through 2f plot the ordinal utility associ-
ated with each level of the six wilderness setting at-
tributes (Nicholson 1995). Values on the x-axis repre-
sent the level of the corresponding Denali wilderness
setting attribute, and values on the y-axis represent or-
dinal utility. Levels of attributes with high utility val-
ues are preferred to levels of attributes with lower utili-
ty values. The plots provide graphic insight into the
relative importance of the wilderness setting attributes.
For example, utility drops sharply as campsites change
from having “Some signs of human use” (+0.207) to
“Extensive signs of human use” (—0.790) (Figure 2d),
whereastheloss of utility islessdramatic as the oppor-
tunity to camp out of sight and sound of other groups

changes from “All nights” (0.295) to “Most nights’
(0.145) (Figure 2b).?

As mentioned earlier in this paper, the stated choice
model developed in this study can be used to predict
visitor preferences for alternative wilderness manage-
ment scenarios. For example, consider two hypotheti-
cal Denali wilderness management aternatives that
emphasise potentially competing wilderness values,
opportunities for solitude and freedom from manage-
ment constraints (Table 3). Under the “ Solitude Alter-
native”, overnight wilderness visitors would encounter
zero other groups per day while hiking and be able to
camp out of sight and sound of other groups all nights.
However, visitors would be required to camp in desig-
nated sites and only a minority of visitors would be
able to get a backcountry permit. Under the “ Freedom
Alternative”, overnight wilderness visitors would be
able to camp in any zone on any night, and most visi-
tors would be able to get a permit for their preferred
trip. However, visitors would encounter up to four
other groups per day while hiking, and they would be
able to camp out of sight and sound of other groups
only a minority of nights. In both alternatives, the ex-
tent of social trails and the amount of impact to camp-
sites would be fixed at the intermediate level. At the
heart of the comparison between the “ Solitude Alterna-
tive’ and the “Freedom Alternative” are Dendli
overnight wilderness visitors' evaluations of the trade-
off between freedom of access to the Denali wilder-
ness and the opportunity to experience solitude.

The stated choice model predictsthat in ahypotheti-
cal referendum, 75% of Denali overnight wilderness
visitors would choose the “Solitude Alternative” and
only 25% would choose the “Freedom Alternative’

2 To test whether differences in utility associated with
changesin the level of an attribute are significantly different
than zero (e.g., the change in utility associated with a change
in the opportunity to camp out of sight and sound of other
groups from “All nights’ to “Most nights’), two additional
logistic regression analyses were performed. In the two addi-
tional analyses the wilderness setting attributes were repre-
sented in the statistical model using dummy coding rather
than effects coding. Results of the additional analyses indi-
cate that the difference in utility associated with being “Al-
lowed to camp in any zone on any night” versus being “Re-
quired to camp in specified zones’, and the difference in util-
ity associated with “Most visitors are able to get a permit for
their preferred trip” versus “Most visitors are able to get a
permit for at least their second choice trip” are not signifi-
cantly different than zero. All other utility differences associ-
ated with different levels of the attributes were found to be
significantly different than zero.
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Table 2. Coefficient estimates for wilderness setting attributes.

Variable Coefficient Standard Error Wald Chi-Square P Value
Encounters with other groups per day while hiking:

0 other groups 0.440* - - -

Up to 2 other groups 0.065 0.043 2.246 0.134

Up to 4 other groups -0.504 0.044 132.826 <0.001
Able to camp out of sight and sound of other groups:

All nights 0.295! - - -

Most nights 0.145 0.044 11.148 <0.001

A minority of nights —0.440 0.045 94.814 <0.001
Hiking is along:

Intermittent, animal like trails 0.319¢ - - -

Single track trails developed from human use -0.028 0.044 0.403 0.526

Multiple track trails developed from human use -0.291 0.043 46.340 <0.001
Camping sites have:

Little or no signs of human use 0.582* - - -

Some signs of human use 0.207 0.044 22.151 <0.001

Extensive signs of human use -0.790 0.049 264.972 <0.001
Regulation of camping:

Allowed to camp in any zone on any night 0.072! - - -

Required to camp in specified zones 0.140 0.048 8.620 0.003

Required to camp in designated sites -0.212 0.045 21.948 <0.001
Chance visitors have of receiving a permit:

Most get a permit for their preferred trip 0.073! - - -

Most get a permit for at least their second choice 0.143 0.044 10.424 <0.001

Only a minority get a permit -0.216 0.043 24.656 <0.001

1 Coefficients for the excluded level of the attribute were not estimated by the statistical model. They were calculated as the negative sum of
the coefficients on the other two levels of the corresponding attribute.

Utility
Utility
Utility

08 08 038

O encounters  Up to 2 encounters  Up to 4 encounters All nights Most nights Munority of nights Intermittent trails Single track Multiple track
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Figure 2.
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Table 3. Scores for two hypothetical Denali wilderness manage-
ment alternatives.

Solitude alternative  Freedom alternative

Hiking encounters: 0 groups per day Up to 4 groups
per day
Campsite solitude: All nights A minority of nights

Hiking trails: Single track trails Single track trails
Campsite impacts: Some signs of Some signs of
human use human use
Camping regulations:  Designated sites Any zone on
any night
Availability of permits:  Only a minority Most get a permit

of visitors receive for their preferred
a permit trip

Voting proportion 75% 25%

(Table 3).2 This result implies that, in general, Dendli
overnight wilderness visitors would prefer to forgo
some freedom from management to improve opportu-
nities to experience solitude. These findings are sug-
gestive of the balance overnight wilderness visitors
think ought to be struck among these potentially com-
peting wilderness values. In the context of this exam-
ple, if Denali wilderness managers choose a balance of
tradeoffs more consistent with the “Freedom Alterna-
tive”, they may receive relatively little public support
for their management actions as a consequence.

Discussion and conclusions

In this study, stated choice analysis has been used to
integrate a range of public wilderness values charac-
terised by conditions of social, resource, and manage-
rial attributes of the Denali wilderness into decisions
about how to manage the park’s wilderness. The re-
sults of the stated choice analysis presented in this
paper have severa potential implications for wilder-
ness management at Denali and elsewhere.

Study findings provide Denali wilderness managers
with information about the relative importance
overnight wilderness visitors place on the attributes of
the Denali wilderness experience selected for this

3 Refer to Opaluch et a. (1993) for a presentation of the
methods used to calculate scores for the hypothetical man-
agement alternatives.

study. For example, study results suggest that visitors
would be willing to tolerate, and in fact support, man-
agement restrictions, including use limits, to achieve
desired social and resource setting attribute conditions.
Information concerning the relative importance of the
attributes included in this study reflects how visitors
think managers ought to prioritise the wilderness val-
ues associated with the study attributes, given the rela-
tionships and inherent tradeoffs among these at-
tributes.

The decision-making model developed in this study
allows managers to predict Denali overnight wilderness
visitors' support for alternative management scenarios.
This alows managers to consider combinations of set-
ting attributes that are not currently in place, but may
offer abetter aternative than the status quo. Additional-
ly, aternatives being considered under the new wilder-
ness management plan can be generalised to the model,
and managers can predict the response of current users
to each alternative. The results of the example applica
tion of the choice model provide evidence that visitors
are willing to trade-off freedom from management re-
strictions for desired social conditions. Specifically, the
results demonstrate that in a hypothetical referendum,
Dendi overnight wilderness visitors would prefer (by a
margin of three to one) a wilderness setting that empha-
sises solitude through rel atively restrictive management
actions over a more congested wilderness setting with
limited management restrictions.

From a management perspective, these results sug-
gest that the majority of Denali overnight wilderness
visitors support backcountry permit quotas at Denali to
protect the primitive character of the wilderness. Fur-
ther, the results suggest that a moderately restrictive
guota system that is designed to enhance overnight
wilderness visitors' opportunities to experience soli-
tude and to maintain relatively undisturbed campsite
and trail conditions will receive substantial support
from Denali overnight wilderness visitors. However,
the results of the example application of the choice
model suggest that there is also a substantial propor-
tion of Denali overnight wilderness visitors (25.0%)
that place high importance on freedom from manage-
ment restrictions despite reduced opportunities to ex-
perience limited contact with other groups while hik-
ing and camping. This finding suggests that Denali
overnight wilderness visitors are at least somewhat di-
verse in their attitudes concerning the management of
the Denali wilderness. Park managers could address
this diversity through management of the Denali
wilderness based on the concept of zoning to provide a
spectrum of opportunities for visitors. For example,
the quota system could be designed in such away that
guotas for most zones within the Denali wilderness are
set at levelsthat emphasise opportunities for visitorsto



experience solitude, while guotas for a few zones of
the wilderness are set at levelsthat provide greater vis-
itor access.

Stated choice analysis shows promise as a tool to
make complex and often controversial decisions of
wilderness management more tractable. The decision-
making model developed in this study provides man-
agers with ameansto predict support for various man-
agement aternatives, increasing the chances that
wilderness management will reflect a balance among
public values that visitors are likely to support. Fur-
ther, by asking respondents to consider the tradeoffs
associated with wilderness management, visitors may
become more aware of the difficult task wilderness
managers face in trying to balance public wilderness
values.
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