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The relationship between encounters and the overall quality of recreation ex-
perience is one of the most common research topics in outdoor recreation. Yet
after more than three decades of study, there remain divergent opinions about
both the nature of this relationship and its implications for use limits. Evidence
for a strong influence of encounters on experience quality is weak but it is
unclear whether diis means the relationship itself is weak or that the methods
used to isolate die relationship have been inadequate. This paper explores re-
lationships between number of encounters, crowding, solitude/privacy
achieved, and overall experience quality for 185 backcountry visitors to Grand
Canyon National Park. In contrast to most past research, we employed a diary-
like method to control for variation in person-based effects (e.g., differences in
expectations and motivations between individuals) and we used a multi-item
scale to capture more variation in total experience quality. Our results indicate
diat there is a consistendy negative but weak relationship between number of
encounters and experience quality. In other words, most backpackers were neg-
atively affected by encountering more groups, but the resultant effect was small.
This implies that managers should be reluctant to justify use restrictions on die
basis of higher quality experiences and that user-based empirical research is of
limited utility in grappling with such restrictions. Echoing the 35-year-old sug-
gestions of Wagar, the original student of recreational carrying capacity, a care-
ful understanding of the regional supply and demand for different types of
recreation experiences, including low density experiences, are more likely to
provide die basis for wise decisions about use limits.
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Introduction

Research on the influence of setting attributes on recreational experi-
ences has been a prominent tradition in the leisure literature. The basic goal
of such research is usually an improved understanding of how recreationists
perceive, behave in, and respond to recreational settings. Of the many setting
attributes that have been studied, none have received as much attention from
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recreation researchers as use density and the frequency and nature of en-
counters with other groups.

An important goal of the search for relationships between encounters
and recreation experiences has been its implications for use limits. The grow-
ing popularity of wildland recreation has led many managers to limit use of
rivers, parks, and wilderness areas. In their search for use limits that are
justifiable, managers have frequently turned to social science. In the process,
recreational carrying capacity and crowding have become perhaps the most
studied topics in outdoor recreation research. While there is general agree-
ment that this research has improved our understanding of the complex
relationship between use density and the quality of recreation experiences,
there are divergent opinions about the extent to which this research has
improved management decisions about use limits. Shelby and Heberlein
(1986), for example, have championed the ability of science to provide an
empirical basis for carrying capacity decisions. Burch (1981, 1984) and
Becker, Jubenville and Burnett (1984), in contrast, consider the interpreta-
tions of many carrying capacity studies to be irresponsible and dishonest,
having "more to do with coinciding lines of ideology held by the manager
and the researcher than by the empirical data" (Burch, 1981, p. 227).

In his seminal, conceptual discussion of recreation carrying capacity,
Wagar (1964) asserted two axioms (1) that the goal of management is to
provide opportunities for high quality recreation experiences and (2) that
quality depends on how well recreation opportunities satisfy the needs that
motivate people to engage in recreation activities. He hypothesized that as
the number of people increases, the ability of a recreation area to satisfy
some (but not all) recreational motivations will decline, with solitude being
the motivation most sensitive to increased use. He concluded that use limits
are appropriate when recreationists prefer "less recreation" (the cost of use
limits) to "the reduction in quality that would accompany. . . . increased
crowding" (the cost of not implementing use limits).

From this perspective, use limits seem justified if (1) increased use and
encounters between wilderness travelers results in crowding, decrease in sol-
itude, and reduction in the overall quality of the experience; and (2) the
magnitude of reduction in overall experience quality is substantial enough
to suggest that the benefits of limiting use (increased quality of experience)
exceed the costs (less recreation due to restricted access). Numerous empir-
ical studies have tested the hypothesis that use density (or encounters) is
negatively correlated with experience quality (Manning, 1999, Chs. 4-5;
Shelby, Vaske, & Heberlein, 1989). Since Wagar's time, three basic ap-
proaches have been taken, with differences reflecting the dependent variable
selected and whether relationships are assessed under hypothetical or actual
conditions.

Three Approaches to Research

The initial approach involved assessing, under actual conditions, the
extent to which quality of the entire experience was reduced as user density
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or encounters increased. "Quality of the experience" is often referred to as
"total satisfaction" although the concept of satisfaction may be both limiting
and unnecessary (Williams, 1988). Many satisfaction scales have simply asked
for an evaluation of trip quality, rather than how "satisfied" people are
(Shelby & Heberlein, 1986, p. 130). As has been well-documented elsewhere
(see reviews by Kuss, Graefe, & Vaske 1990; Manning, 1999), the effect of
density and encounters on overall experience quality is generally weak to
nonexistent. In studies where r-square has been used to assess percent varia-
tion in quality, values for the explanatory power of density or encounters
have not exceeded 10%. Using gamma as a measure of association, however,
Lucas (1980) reported the percent variation in quality explained by encoun-
ters exceeded 10% in six of nine wildernesses studied, with one value as high
as 31%. It is unclear whether this larger magnitude of relationship reflects
differences in instrumentation and statistical analysis or differences in the
relationship between encounters and experience quality in the study areas.

The second approach, which used field studies, was based on a more
elaborate "crowding model," in which other variables mediate the relation-
ship between density (or encounters) and total experience quality. The most
common hypothesis was that user density influences perceived crowding
which, in turn, influences experience quality. In 24 of the 27 studies reported
by Kuss, Graefe, and Vaske (1990), density or encounters had a stronger
effect on perceived crowding than on experience quality. In most cases, re-
lationships were statistically significant but, in all but a few cases, less than
10% of the variation in crowding could be explained by density or encoun-
ters. In a related approach, Hammitt and Rudin (1995) reported that visi-
tors' evaluations of "desired privacy achieved" declined as number of en-
countered groups increased, but they did not evaluate either the strength of
association or the importance of privacy achievement to quality. Where the
effect of perceived crowding on experience quality has been assessed, the
strength of association is generally weak. In 12 studies reviewed in Kuss,
Graefe, and Vaske (1990) and an additional study conducted by Herrick and
McDonald (1992), the percent of variation explained by perceived crowding
did not exceed 5%.

The third approach has been to ask people direcdy, but in a hypothetical
manner, about the effects of encounters on their experience. This has been
operationalized in several different manners. Visitors have been asked about
both preferred numbers of encounters and maximum acceptable numbers
of encounters. They have been asked to assess their likely response to dif-
ferent numbers of encounters, presented either verbally (Stankey, 1973) or
visually (Manning, Lime, Freimund, & Pitt, 1996). They also have been asked
to give their highest tolerable contact level (Hall & Shelby, 1996). Using this
approach, referred to variously as satisfaction curves, preference curves, ac-
ceptability curves, or encounter norms, researchers have focused on die in-
dependent variable of number of encounters and have explored its relation-
ship with various dependent variables. It is critical to note that in this third
approach, the dependent variables are related to evaluation of "the number
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of people seen" rather than "the entire experience" (Shelby, 1980, p. 47).
This construct, evaluation of the number of people seen, is much more nar-
rowly focused on the detrimental effects of encounters and is not synony-
mous with total experience quality. As an additional concern of this third
approach, its reliance on hypothetical scenarios to generate responses to
backcountry situations is a technique whose validity has been questioned in
several contexts (Lee, 1977; Williams, Roggenbuck, Patterson, & Watson,
1992).

After more than 20 years of research, the empirical basis for setting use
limits is not convincing. The rationale for basing carrying capacity assess-
ments on either perceived crowding or acceptability curves, which is the
dominant paradigm at the present time (Manning, Lime, Freimund & Pitt,
1996; Shelby, Vaske & Donnelly, 1996), still relies on the unproven propo-
sition that the benefits of avoiding increased number of encounters exceed
the costs of restricting access. In other words, Wagar's conclusion, that use
limits are appropriate when the benefits to experience quality exceed the
costs of less recreation, has not been adequately addressed by research. It is
quite plausible that the decline in experience quality that results from feeling
crowded may be small when compared with the benefits that accrue from
being able to engage in a recreational activity whenever one so desires. If
this were the case, it might explain the finding that relatively few visitors
support reductions in use levels, even when they feel crowded (Cole, Watson,
Hall & Spildie, 1997; West, 1981). It might also explain the finding that total
experience quality is related more to group behavior and setting attributes
than to perceived crowding (Herrick & McDonald, 1992; Shelby, 1980).

Explanations for Weak Relationships with Experience Quality

Several reasons have been suggested to explain the weak relationship
between encounters or perceived crowding and experience quality (Heber-
lein, 1977; Manning, 1999; Shelby & Heberlein, 1986). One of the foremost
explanations is that individuals vary greatly in their response to use density
and encounters. They vary in motivations, expectations, and preferences, as
well as on their ability to cope with various encounter levels (Manning, 1999;
Shelby & Heberlein, 1986). This inter-subject variability may mask underlying
relationships between encounters and experience quality. Research designs
capable of controlling for inter-subject variability would result in assessments
more sensitive to experiential changes due to number of encounters (Bishop
& Witt, 1970; Shelby & Heberlein, 1986, p. 100; Stewart & Cole, 1999; Wil-
liams, Roggenbuck, Patterson, & Watson, 1992).

Another research problem has been the instrumentation of the depen-
dent variable, experience quality. Single item measures typically have not
exhibited substantial variation and have been criticized as being insensitive
to the multi-dimensionality of experience quality (Heberlein, 1977; Ditton,
Graefe & Fedler, 1981). Use of a multi-item scale of experience quality (Scho-
maker & Knopf, 1982, who refer to their scale as assessing "overall satisfac-
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tion") might provide a better opportunity to capture the breadth of total
experience quality and to provide more variation in the dependent variable.

Like many studies of the past, our purpose is to understand the rela-
tionship between encounters and experience quality. We are not convinced
that there is a strong relationship between encounters and experience qual-
ity. Therefore, our strategy was to maximize the probability of finding evi-
dence of a strong relationship, if it exists, by using a research design that is
more effective at uncovering the relationship compared to earlier ap-
proaches and by isolating sub-populations for which encounters might be an
unusually salient attribute. Inability to find strong evidence even under these
circumstances would suggest that weak evidence of a relationship is more
reflective of a weak relationship than of methodological problems.

We conducted a field study of overnight backpackers in Grand Canyon
National Park to assess the effect of number of encounters on experience
quality (using the multi-item scale developed by Ditton, Graefe, & Fedler,
1981), perceived crowding, and solitude/privacy achieved. To remove inter-
subject variation from our assessment of the effect of encounters on quality,
we used a repeated measures sampling approach that collected several data
points from each study participant. Further, we hypothesized that the effect
of encounters on experience quality might be stronger among visitors who
seek-out low density locations or who reported that solitude/privacy achieve-
ment was a primary motivation for their trip. We tested these hypotheses by
comparing (1) visitors who selected relatively low density locations with vis-
itors who selected high density locations and (2) visitors for whom solitude
and privacy was very important to their trip with visitors who felt these ex-
periences were not as important.

Method

In this study, each participant is treated as a separate sample with mul-
tiple observations, one for each day of their trip. Observations, reported each
day in a diary, assessed situational variables and participants' evaluations of
their experiences.

Participants

Overnight backpackers to Grand Canyon National Park, who made ad-
vanced reservations for a trip of four or more nights in length, were sampled
during 1994 fall (October and November) and 1995 spring (March through
May) hiking seasons. They varied in the location of their backpacking trip.
Twenty-three percent of participants backpacked only in the well-developed
area of Grand Canyon's backcountry, referred to as the Corridor (which
contains the Bright Angel and Kaibab Trails, along with three ranger pa-
trolled campgrounds), 44% traveled in the remote backcountry of Grand
Canyon that did not include the Corridor trails, and 33% traveled both in-
side and outside of the Corridor.
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Procedure

The sampled permittees were invited to participate in the study, and if
the invitation was accepted, participants were mailed a pre-trip questionnaire
and an onsite questionnaire packet containing a form for each day of their
hike. They were instructed to complete the pre-trip questionnaire and return
it prior to leaving for their trip, and to bring the questionnaire packet with
them on their hike and complete a questionnaire at the end of each day of
their backpacking trip. Also enclosed in the pre-trip mailing were two self-
addressed stamped envelopes to facilitate return of the pre-trip questionnaire
and onsite questionnaire packet.

Of the 452 advanced reservation permittees that were invited to partic-
ipate in the study, 328 (73%) accepted the invitation, 11 (2%) rejected the
invitation, and 113 (25%) did not respond to the invitation post-card. Of the
328 who accepted the invitation, 198 (60%) completed their pre-trip and
onsite questionnaires. A follow-up study was conducted to investigate mor-
tality (i.e., drop-outs) and those not responding to the initial invitation. Of
the 143 (out of 452 who were original sampled) non-respondents and drop-
outs who provided information, 73% reported canceling their planned trip
to Grand Canyon, 13% reported mail delivery problems, and 10% lost or
misplaced their questionnaires. One reason for the high trip cancellation
rate was the closure of Corridor trails by flooding during spring 1995. For a
couple of weeks in March, park staff were calling permittees with March and
April reservations and canceling their reservation due to expected poor trail
conditions.

Measures

Three dependent variables were assessed: experience quality, perceived
crowding, and solitude/privacy achieved. Experience quality was assessed us-
ing a five item measure (Ditton, Graefe, & Fedler, 1981; Schomaker & Knopf,
1982); a summed-scale from the raw scores was developed as an experience
quality index (Cronbach's alpha = 0.64). Perceived crowding was assessed
using a modified version of Shelby, Vaske, and Heberlein's (1989) single item
measure. For consistency with the other items of the questionnaire, instead
of a nine-point response category, the item of this study used a seven-point
response category with "not at all crowded" as the label for " 1 " and "ex-
tremely crowded" as the label for "7."

Solitude/privacy achieved was measured through a modified Recreation
Experience Preference (REP) scale (Driver, Tinsley, & Manfredo, 1991) in
which participants were asked to "circle the number that represents the degree
to which you experienced each of the following today" for 14 items which in-
dicated various experiential domains. A seven-point response scale ranging
from "not at all" to "very much" was used. An experiential domain contain-
ing the items "solitude," "privacy," and "tranquility" emerged from a factor
analysis on these 14 items which is being referred to as solitude/privacy
achieved. A summed-scale from the raw scores of these three items was de-
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veloped as an index for solitude/privacy (Cronbach's alpha = 0.80). To strat-
ify participants on the strength of their motivation for solitude/privacy, the
pre-trip questionnaire asked them to "indicate how important each of the
following experiences are to you for your upcoming trip." The pre-trip as-
sessment was intended to measure motivation, rather than achievement, for
solitude/privacy. See Table 1 for a summary of operations.

Analyses

The analysis was a two-step process that treated each participant as a
separate sample with several data points, one for each day of their trip (cf.,
Kenny, Kashy, & Bolger, 1997; Depaulo et al., 1996). For the first step, a
regression model was developed for each participant based upon the collec-
tion of his/her daily self-reports. Since participants completed a question-
naire each day of their trip, there were 5 to 15 data points for each partici-
pant across the days of their hike. For the analyses presented, there were
935 sets of data points related to the 185 participants. Regression analyses
were conducted for each participant across the days of their hike. The in-
dividual regression analyses of each participant's data set are simple regres-

TABLE 1
Operations

Index for satisfaction3 (Cronbach's alpha = .64)
1. I thoroughly enjoyed today.
2. I cannot imagine a better place to be than in this backcountry.
3. My trip here is well worth the cost.
4. I do not want to have any more days like this one.
5. I was disappointed with some aspects of today.

Index for solitudeb (Cronbach's alpha = .80)
1. Solitude
2. Tranquility
3. Privacy

Crowding itemc

1. How crowded did you feel today?
Number of encounters itemd

A. About how many other groups of people did you encounter today?

"Participants were asked "How strongly do you agree or disagree with the following." Response
categories were a 7-point scale, anchored at "strongly disagree" and "strongly agree."
bContext was 14 experientially-based items, adapted from Driver's REP scales. Participants were
asked to "Please circle the numbers that represents the degree to which you experienced each of the
following today." Response categories were a 7-point scale, anchored at "not at all" and "very
much."
'Response categories were a 7-point scale, anchored at "not at all crowded" and "extremely
crowded."
dResponse format was a blank line. A square root transformation was conducted on this item
prior to analysis to address its positive skew.
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sions (i.e., bivariate) due to degree of freedom constraints (since the median
number of nights in a trip was 6, the median number of data points was 7
sets). A square-root transformation was conducted on "number of groups
encountered" to account for its positive skew (i.e., a Poisson distribution;
see Kenny, 1987, p. 78).

For the second step of the analysis, statistical tests were conducted on the
aggregation of participants' regression coefficients. The 185 individual re-
gression coefficients were pooled, and assessed for consistency and magni-
tude. In other words, the results of this study are presented as summary
statistics on the collection of individual regression coefficients. Consistency
of relationship is indicated by the proportion of coefficients greater than or
less than zero, and a t-test of whether the mean slope is different from zero.
The magnitude of effect was assessed by calculating mean slope coefficients
for segments of the sample with positive and negative slopes.

Results

The sample was typical of that reported in many other studies of back-
country hikers. Of the participants who completed the study, 23% were fe-
male, more than three-fourths had completed a four-year college degree,
and 98% were white, not of Hispanic origin. Almost half were in groups of
two or less and 91% were in groups of 6 or less. Only 4% of the groups
included children and 13% included teenagers.

The mean number of other groups that these backpackers encountered
was about 7 groups per day, but encounters were both highly skewed and
highly variable (Table 2). The median number of encounters was 3 per day
and participants saw one other group or less on 25% of days. However, on
10% of days they saw more than 40 other groups. Dependent variables also
exhibited substantial variation, although variation in experience quality rat-
ings was much less pronounced than variation in perceived crowding and

TABLE 2
Descriptive Statistics

Variable

Groups Encountered per Day
Experience Quality Index8

Perceived Crowding13

Solitude/Privacy Achieved Indexc

Mean

6.8
5.9
2.7
4.9

Std.
Dev.

5.7
1.0
1.9
1.5

Min.

0
1.4
1
1.0

Max.

80
7.0
7
7.0

90%

40
7.0
6
6.7

Percentiles

75%

15
6.8
4
6.0

50%

3
6.2
2
5.0

25%

1
5.4
1
4.0

10%

0
4.6
1
2.7

Note: n = 935
al (low experience quality) to 7 (high experience quality)
bl (not at all crowded) to 7 (extremely crowded)
cl (solitude/privacy not at all achieved) to 7 (solitude/privacy very much achieved)
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solitude/privacy achieved. For example, experience quality ratings were 4.6
or less, on a scale of 1 (low quality) to 7 (high quality), on just 10% of the
days. In contrast, perceived crowding exceeded 4, on a scale of 1 (not
crowded) to 7 (extremely crowded), on 25% of the days and solitude/privacy
achieved was less than 4.0, on a scale of 1 (low solitude) to 7 (high solitude),
on 25% of the days.

Effects of Increasing Numbers of Encounters

For 60% of participants, Table 3 indicates there was a significant nega-
tive relationship between the number of groups encountered and their eval-
uation of experience quality. For 21% of participants, this relationship was
positive and for 19% there was not a significant relationship (i.e., slopes of
regression lines were approximately zero).

The magnitude of influence is small, however, even when only those
with negative slopes are considered. For the 60% of the sample with negative
slopes, the mean slope was —0.41, indicating that for each unit increase in
groups encountered per day, experience quality decreased by 0.41 units
(about 7% of the 7 point scale). From this we can predict that increasing
encounters per day from 1 to 4, from 4 to 9, or from 16 to 25 would reduce

TABLE 3
Predicting Experience Quality, Perceived Crowding, and Solitude/Privacy Achieved

Predictor Variable:
Independent Variable

Experience Quality:
Groups Encountered0

Perceived Crowding
Solitude/Privacy Achieved

Perceived Crowding:
Groups Encountered0

Solitude/Privacy Achieved:
Groups Encountered0

Less
than - 1

5%
2%
2%

3%

14%

Variation of Slopes

Less than 0
(mean slope)"

60% (-.41)
50% (-.28)
19% (-.32)

5% (-1.28)

77% (-.69)

Equal to
0b

19%
30%
14%

15%

8%

Greater
than 0 Greater

(mean slope) than 1

21% (.39) 2%
19% (.34) 1%
68% (.47) 6%

80% (1.00) 32%

15% (.49) 3%

Note: Each row indicates the summary statistics from 185 individual regression coefficients. The
% in each row represents the proportion of sample with the given level of slope coefficient.
T h e mean slope represented in parentheses reflects the average regression coefficient of all
participants whose regression coefficients were less than 0, including those whose coefficients
were less than — 1.
bThe percentage reported in this column is approximately equal to zero at plus or minus .05.
The variable used in regression equations was "square root of groups encountered" due to
positive skew.
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quality about 7% on average. All other things equal, encounters would have
to increase from 1 to 81 per day or from 4 to 100 per day to reduce expe-
rience quality 50% on average, even when only those who are negatively
affected by encounters are considered. There are, however, a few people for
whom experience quality is strongly affected by number of encounters. Five
percent of participants had slopes steeper than — 1.0. For these people, an
increase in number of encounters from 1 to 16 per day or from 4 to 25 per
day would reduce experience quality by 50%.

The effect of encounters on perceived crowding is both more consistent
and of greater magnitude when compared to the effect of encounters on
experience quality. For 80% of participants, there was a significant positive
relationship between number of encounters per day and perceived crowding
(Table 3). For just 5% the slope was negative. Moreover for the 80% of the
sample with positive slopes, the mean slope was 1.0, indicating that for each
unit increase in groups encountered per day, perceived crowding increased
1.0 unit (about 17% of the 7 point scale). From this we can predict that
perceived crowding would increase about 50% on average if encounters in-
creased from 1 to 16 per day or from 4 to 25 per day. There were 32% of
participants who had slopes greater than 1.0, suggesting that they are even
more sensitive to encounters.

Solitude/privacy achieved is more consistently and strongly affected by
number of encounters than experience quality, but less affected than per-
ceived crowding. For 77% of participants, there was a significant negative
relationship between number of encounters per day and solitude/privacy
achieved (Table 3). For this 77% of the sample, the mean slope was —0.69,
indicating that for each unit increase in groups encountered per day, soli-
tude/privacy achieved decreased 0.69 units (about 12% of the 7 point scale).
From this we can predict that solitude/privacy achieved would decrease
about 50% on average if encounters increase from 1 to 28 per day or from
4 to 40 per day. Fourteen percent of participants had slopes less than —1.0,
suggesting their sense of solitude/privacy was strongly affected by number
of encounters.

Effects of Crowding and Solitude/Privacy on Experience Quality

Although there is a strong relationship between number of encounters
and both perceived crowding and solitude/privacy achieved, the remaining
question is whether perceived crowding or solitude/privacy achieved have
consistent and substantial effects on experience quality. The results indicated
that the effect of perceived crowding on experience quality is neither con-
sistent nor strong. For 50% of participants, there was a significant negative
relationship between perceived crowding and experience quality (Table 3).
Even if we only consider this 50% of the sample, the mean slope is just —0.28.
Moving from extremely crowded (7 on the scale) to not at all crowded (1
on the scale) would on average be related to a 28% reduction in experience
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quality. Just 2% of the sample had slopes steeper than —1.0, indicating that
the experience quality of a very small proportion of participants was very
sensitive to perceived crowding.

Experience quality is more consistently and strongly affected by the de-
gree to which solitude/privacy was achieved. For 68% of participants, there
was a significant positive relationship between solitude/privacy achieved and
experience quality. However, the magnitude of relationship was not large.
The mean slope of the 68% of the sample with a positive slope was 0.47.
Moving from maximum to minimum solitude would on average be related
to a 50% reduction in experience quality. Just 6% of the sample had slopes
steeper than 1.0, indicative that the experience quality for this segment is
very sensitive to achieving solitude/privacy.

Sulhpopulations that Might be Responsive to Encounters

Participants who hiked in locations of relatively low use density may be
more sensitive to encounters compared to participants who hiked in high
density locations. To test this hypothesis, analyses were conducted that split
participants in two groups: participants who camped most of the time in the
Corridor (n = 73), and those who camped most of the time outside the
Corridor (n = 110). These analyses (table not shown) did not exhibit sig-
nificantly different coefficients or distributions between the two groups. For
example, on the relationship between encounters and experience quality for
the Corridor and Non-corridor groups, the mean coefficients were both
—0.18 and not significantly different than one another.

From the pre-trip questionnaire, participants who reported solitude/
privacy as being relatively important for their upcoming backpacking trip
may have been more sensitive to encounters compared to participants who
reported solitude/privacy as less important. To test this hypothesis, analyses
were conducted that split participants into two groups: participants whose
pre-trip solitude motivation score was 6 or 7 (on a 7 point scale) were con-
sidered to be strongly motivated for solitude/privacy (n = 136); and those
with scores below 6 were considered to be weakly motivated for solitude/
privacy (n = 50). These analyses (table not shown) did not exhibit significant
differences between the two groups. For example, on the relationship be-
tween encounters and experience quality for the strongly and weakly moti-
vated solitude/privacy groups, the mean coefficients were —0.16 and -0.20,
respectively, and the t-test indicated that they were not significandy different
than one another.

Discussion

The primary objective of our research was to understand the effect of
encounters on experience quality using a new method. The ability to factor-
out inter-subject variation and describe both the consistency and magnitude
of relationships allowed us to improve understanding of the nature of the
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relationship. Earlier studies were able to conclude only that the relationship
between density and experience quality was weak, meaning r-square values
were small. We were able to conclude that, for most sampled backpackers
(% of sample in parentheses), increased encounters resulted in increased
perceived crowding (80%), decreased solitude/privacy achieved (77%), and
decreased experience quality (60%). We also found that the magnitude of
the effect of number of encounters on perceived crowding and solitude/
privacy achieved was substantial.

However, although the experience of most sampled backpackers was
adversely affected by high numbers of encounters, feeling crowded, and not
achieving a sense of solitude/privacy, experience quality remains high and,
in general, was only slightly affected by encounters with other groups. We
also found that even when the analysis is confined to backpackers whose
experience is adversely affected by encounters and crowding, the magnitude
of effect on experience quality is small.

We recognize that there are some visitors whose experience is highly
affected by encounters and crowding. However, our data suggest that this
clientele is very small. Using the admittedly arbitrary standard of a slope
steeper than +/— 1.0 for relationships between independent variables and
experience quality, only 2-6% of our sample were strongly affected by either
encounters, perceived crowding, or solitude/privacy achieved. Neither visi-
tors who chose to visit low-use portions of Grand Canyon nor those who were
highly motivated to find solitude/privacy were unusually sensitive to in-
creased encounters and crowding.

Implications for Use Limits

A secondary objective was to re-visit the implications of the effects of
encounters for decisions about use limits. A common explanation for the
small effect of encounters and crowding on experience quality is that ex-
perience quality is multi-dimensional (Manning, 1999) and therefore "we
would expect the effect of crowding alone to be small" (Shelby & Heberlein,
1986, p. 60). These authors argue that even if there are small adverse effects,
we should still try to correct the cause of the effect. This argument would
be appropriate if there were not trade-offs involved. It fails, however, if the
solution to the problem is worse than the problem itself.

We agree that the concept of multiple sources of satisfaction is a forceful
explanation of the weak relationship between density and quality. However,
we believe that this weak relationship is a highly significant finding because
it indicates that there is little empirical justification for limiting use. Given
the benefits that accrue to recreationists from such activities as exercising,
exploring, viewing scenery, and socializing with other group members, it is
not surprising that they have high quality experiences even if they meet more
people or feel more crowded than they prefer. This does not mean that
feeling crowded is unimportant and that limiting use is inappropriate. How-
ever, it suggests that managers should be cautious about implementing pro-
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grams that require visitors to forego all the benefits of a recreation engage-
ment (by denying them access) in order to provide the relatively small net
increase in experience quality that most visitors accrue when given the op-
portunity for a low-density experience.

Twenty-five years ago, Wagar (1974) observed that problems with em-
pirically-derived use limits were due to studies of visitors to specific areas
rather than to a whole system of areas. For any single area, he argued, it is
impossible to conclude that limiting use will produce more aggregate ben-
efits than allowing mass use. This follows from the fact that increases in
experience quality associated with reduced use cannot possibly compensate
for the reduction in quantity of recreation associated with decreased access.
We believe that most backcountry visitors intuitively understand this, and
when given the choice, will optimize the trade-off between access and ex-
perience quality in favor of access. This would explain the common finding
that while most visitors support the concept of use limits, few visitors support
the actual imposition of use limits, once they know that their freedom of
access will be reduced (e.g., Cole, Watson, Hall, & Spildie, 1997). Wagar
(1974) argued that the strongest justification for use limits could be made
when they enhance the total experience quality provided by a system of
lands. If most of our public lands allow high-density use, limiting use on
some tracts of land would produce more aggregate benefits to experience
quality than allowing high-density use of all lands. In other words, we should
look to the regional context of recreational opportunities for justification of
use limits, not the preference of current on-site users (cf. Manning, 1985).

Unfortunately, Wagar's advice has seldom been heeded and early criti-
cism of the thrust of most carrying capacity research has been ignored. The
results of numerous empirical studies over the past decades have contributed
to knowledge about such issues as visitors' unconstrained preferences or ac-
ceptability judgments regarding encounter levels. However, unconstrained
evaluations have little utility within decision-making contexts characterized
by meaningful trade-offs. Consequently, such studies have not substantially
improved the empirical basis for making management judgments about use
limits. In some cases, authors of empirical studies have been careful to state
that carrying capacity decisions are fundamentally value judgments and that
current recreation users are just one of "a number of potential sources for
evaluative judgments" (Shelby, Vaske, & Donnelly, 1996, p. 104). Less careful
interpretations have led to accusations that scientists have ignored empirical
data and excluded the values of certain clienteles (Becker, Jubenville, & Bur-
nett, 1984) in an attempt to protect the values of more "personally compat-
ible social strata" (Burch, 1981, p. 224).

Our results neither support nor invalidate the use restrictions currendy
in place at Grand Canyon. The findings suggest that most people who obtain
a permit have a slightly higher quality of experience as a result of die use
limits. However, such results are incapable of suggesting whether use limits
at Grand Canyon are in the best interests of society at-large, the visitors
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unable to obtain a permit, or even those who obtained a permit this time
but will be unsuccessful in the future. Limits can only be supported to the
extent that the park planning process legitimized value judgments that, at
Grand Canyon, provision of a low-density experience is worth the costs of
denying access.

Conclusion

Using a new research design, we were able to show more clearly than
in earlier studies that increased encounters adversely, yet weakly, affects the
experience quality of a majority of Grand Canyon backcountry visitors. We
conclude that there may be important justifications for use limits in back-
country areas but the popular empirical paradigms do not contribute to a
better understanding of the trade-offs inherent in decisions about restricting
access. Researchers should give renewed attention to the framework dis-
cussed by Wagar in his seminal work on carrying capacity, which stresses the
importance of employing regional perspectives within a context that recog-
nizes meaningful trade-offs of use limitations.
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