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Abstract.—As the boating population and number
of boats in use have grown in the United States,
boaters’ perceptions of density at recreation sites

and the associated impacts on their experience (e.g.,
satisfaction) are becoming increasingly important.
This paper explores a recreational boating crowding-
satisfaction model derived from previous work
using safety and enjoyment as mediating variables.
We also tested our crowding-satisfaction model
among day and overnight users at three lakes in the
Highland Lakes region within the lower Colorado
River basin. Our analysis revealed no significant
difference between day and overnight users for any
of the relationships tested. The final model indicated
that as respondents’ expectations for seeing people
increased along with their feelings of being crowded,
they were more inclined to consider conditions on
the lake unsafe. They were also more inclined to
indicate that the number of people they had seen on
the lake detracted from their boating experience.
Respondents’ satisfaction was tied to their perceptions

of crowding. Mediating variables illustrated that the
relationship was conditioned by perceptions of safety
and enjoyment.

1.0 INTRODUCTION

Boating is a rapidly growing outdoor activity in the
United States. Recreational boating participation
increased by an estimated 2.3 million participants from
2004 to 2005, reaching a level of 71.3 million boaters.
In 2005, Texas ranked as the third largest state in total
expenditures for new powerboats, motors, trailers, and
accessories (Natl. Marine Manufacturers Assoc. 2005).
Due to the limited boating opportunities for Americans
residing away from the coast, lakes and other interior
waterways are undergoing some of the strongest
growth in use. Consequently, issues related to boaters’
perceptions of setting density and the associated
impacts on their experience (e.g., satisfaction) are
becoming increasingly important.

Beyond the increasing boating population, much of
the growth in use is also represented by day users. For
example, in 1983, day users were about 43 percent

of all users at Bureau of Land Management sites,

62 percent of users at National Park Service sites,

and 83 percent of users at Fish and Wildlife Service
sites (Manning 2007a, p. 227). At U.S. National Park
Service (NPS) areas, the average percentage of day
use has remained around 60 percent from 1983 to
2004 (Manning 20073, p. 227). Last, in a survey of 87
NPS wilderness managers (Abbe and Manning 2007),
most managers believed that day users held different
perceptions of and values about wilderness compared
to overnight users. They suggested that day users

had substantial impacts on the resources and social
conditions of wilderness areas. Little research has
been directed explicitly at this type of use, however.
Understanding the differences in perceptions of
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crowding, enjoyment, and satisfaction between day
users and overnight users would provide more accurate
assessments and evaluations for managing day use in
recreation settings.

2.0 LITERATURE REVIEW

2.1 Crowding and Satisfaction

in Outdoor Recreation

According to normative theory (Stokols 1972), use
level is defined as a physical concept relating the
number of people per unit of space. Crowding, on the
other hand, is the negative and subjective evaluation of
use level with psychological meaning (Manning et al.
2000). An inconsistent relationship between use level
and crowding has been observed in past work (Absher
and Lee 1981). Furthermore, the relationship between
crowding and satisfaction was found to be generally
weak or nonexistent (Manning 1999).

Previous studies have suggested that visitor
perceptions of crowding are affected by many
variables that interact with their perceptions of the
number of people at the recreation setting (Ditton

et al. 1983). Social interference theory suggests

that crowding occurs when the number of other
people present interferes with one’s goals or desired
activities (Manning 1999). Shelby (1976), Schreyer
and Roggenbuck (1978), and Heberlein et al. (1979)
all noted that the standards people use to evaluate

a setting are influenced by their expectation for

the experience. For example, Ditton et al.’s (1983)
study of recreationists on the Buffalo National River
in Arkansas found that floaters who felt crowded
were more likely to report having seen more people
and experienced more contacts than expected. This
antecedent variable of crowding—expectations—was
often measured by asking respondents “the number
of visitors encountered” or “the type of experience
sought” (Heberlein et al. 1979) as compared to what
was expected.

As noted, the lack of empirical evidence supporting
the hypothesized relationship between crowding
and satisfaction was evidenced in the low variation
explained in Lee’s (1977) and Shelby’s (1980)

research. However, Manning (1999, p. 116) and

Cole (2000, p. 14) suggested that the absence of a
relationship may be due to mediating variables, given
the multitude of variables reported to be associated
with satisfaction. In the context of boating activities,
perceptions of crowding not only occur when use
density increases, but may also occur when other
people interfere with an individual’s activities,
intentions, or goals (Ruddell 1989). Heatwole and
West (1982) indicated that the likelihood for conflict
between recreational boating and other human uses

of the waterway also increases as traffic increases,
particularly near large metropolitan areas. For
example, some recurring on-water conflicts were
reported by boaters with the increased use of jet

skis and other small personal watercraft. Boaters
perceived that their encounters with these vessels were
putting them at risk (Department of Water Resources
2004). This conflict resulted in a negative evaluation
of setting density that also led to the detraction of
satisfaction (Adelman et al. 1982). Reckless operation,
use of alcohol or drugs, and issues of safety associated
with jet skis were reported as the most common at-risk
behavior in boating (Responsive Management 2000).
However, the safety issue has received little attention
in recreational boating research.

Last, in a study of campground users at the Katmai
National Park in Alaska, Womble and Studebaker
(1981) found that as the number of recreationists
increases, visitors will begin to feel crowded and
consequently their enjoyment will diminish. However,
Mowen and others (2003) indicated that at certain
developed recreational sites where larger numbers

of people are expected, crowding can be a positive
factor. Eroglu and Harrel (2003) coined the term
“functional density” to refer to a good version of
crowding where additional numbers of people increase
visitors’ enjoyment. In addition, visitors’ subjective
evaluation of overall enjoyment was a component

of satisfaction measurement in Graefe and Fedler’s
(1986) recreational fishing research. Irrespective

of the nature of the sites, managers need to address
the question, “At what point does use level affect
perceived crowding, visitor enjoyment and, ultimately,
visitor satisfaction?”
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2.2 Day and Overnight Users

Evidence suggests that the manner in which some
user groups interpret encounters with others in natural
recreation settings differs. In the context of this
investigation, we focus on day and overnight users.
Roggenbuck et al. (1994) observed that day users
may create more crowding problems than overnight
users. For example, early work by Lucas (1980)
found that day users visit recreation sites more often
in family groups, are less concerned about solitude,
are more interested in scenic beauty, and are more
satisfied with their trip than overnight users. At

the same time, visits to parks and wilderness areas
are becoming shorter, in part because of dwindling
leisure time and the growing number of two-income
households. Day use warrants more management
attention given the likelihood that the proportion of
facility/amenity use by this user group is likely to
increase. However, the magnitude of differences in
perceptions, preferences, and values between the two
types of users has received little attention. In other
work, Roggenbuck et al. (1979) found that day users
were sometimes less likely to consider litter and
crowding to be problems. Hall (1996) also indicated
that day users noticed fewer environmental impacts
than overnight users in her Mount Jefferson and Three
Sisters Wildernesses (Oregon) research. In research at
Zion National Park in Utah, Manning (2007b) found
that overnight wilderness visitors were slightly less
tolerant of large groups than were day visitors, but the
former had a stronger norm intensity than the latter.
An understanding of the crowding perceptions and
management preferences of day users is essential for
gaining insight into effective management of popular
day-use areas.

3.0 METHODS

We collected data from visitors at three lakes in the
Highland Lakes region of the lower Colorado River
basin in Texas: Lake Austin, Lake Travis, and Lake
Lyndon B. Johnson (LBJ).

3.1 Sampling

Six sampling days were selected to conduct exit
interviews of boaters across the three lakes. Sampling

occurred at both public and private boat ramps
between Memorial Day weekend (May 28) and the
end of June 2007. We approached 469 boaters for the
survey; participants completed 291 questionnaires, for
a response rate of 62 percent.

3.2 Measures

In recent research, recreation satisfaction has been
conceptualized and measured as a function of the
multiple satisfactions derived from a spectrum of
specific and separate experience elements (Graefe
and Fedler 1986). It has become almost a maxim in
satisfaction research that, holding all else constant, the
more items in self-report measures of psychological
constructs, the better. However, Manning (1999,

p. 117) pointed out that “when satisfaction measures
were intermixed with questions evaluating specific
aspects of the trip, average satisfaction scores were
lower than when the satisfaction measures were
presented alone.” From a practical perspective, the
use of single-item measures during the onsite data
collection for the present study lowered our respondent
burden and likely minimized respondent refusal
(Bergkvist and Rossiter 2007). The use of single-item
measures of satisfaction also has a lengthy history in
the literature (Cronin and Taylor 1992, Howat et al.
1999). In this study, boaters’ overall satisfaction was
measured using a 10-point Likert-type scale (Matlock
etal. 1991).

Perceived crowding was measured using a 9-point
Likert-type scale developed by Heberlein and Vaske
(1977). Respondents were asked, “How would

you describe the overall boating conditions?” The
single-item crowding measure has been widely used
in outdoor recreation research (Shelby et al. 1989).
The expectation, safety, and enjoyment items were
modified from Graefe and Fedler (1986) and Hall and
McArthur (1994). Expectation was measured using a
5-point Likert-type scale.

4.0 RESULTS
4.1 Model testing

We tested our hypothesized model across day and
overnight visitors using manifest-variable regression in
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LISREL 8.70 (Joreskog and Sérbom 2004). Selected discussion that follows describes the nature of these
goodness-of-fit indices were used in reporting the relationships:

results. All subsequent analyses were performed using
manifest-variable regression and tests of invariance.
The results of path model testing are shown in Table 1.
These findings indicate that our hypothesized model fit
the data well for both day users (x> =3.571,

p =.168) and overnight users.(x* =1.987, p =.370).
Invariance testing was then used to examine whether
the hypothesized relations varied by different user
groups. In essence, this procedure tested whether the

1. Predictors of crowding: Crowding was positively
influenced by expectation ( = .38, t-value =
6.93). This finding suggests that respondents’
perceptions of crowding were influenced by the
number of people they expected to see on the
lake. Expectation accounted for 14.2 percent of
the explained variance in crowding.

2. Predictors of safety: Safety was negatively
influenced by crowding (p = -.21, t-value =
-3.40) and expectation (B = -.18, t-value =
-3.03). That is, as respondents’ expectations for
seeing people increased along with their feelings
of being crowded, they were more inclined
to consider the conditions on the lake unsafe.
Crowding and expectation accounted for 10.3
percent of the variance in safety.

beta weights were significantly different between user
groups. In the invariant regression coefficient model,
beta coefficients were constrained to be invariant (i.e.,
equal) across the two user groups. Results indicated
that the imposition of these constraints did not
significantly affect model fit. Given that the invariance
testing revealed no significant difference between the
two groups with regard to our hypothesized model, our
discussion of findings is based on the analysis of the
pooled data.

3. Predictors of enjoyment: Enjoyment was
positively influenced by safety (p = .14, t-value
=2.41) and negatively influenced by crowding
(B =-.15, t-value = -2.41) and expectation (j =
-.21, t-value = -3.46). These findings suggest
that as respondents’ expectations for seeing

4.2 Summary of Effects

Table 2 depicts the statistically significant direct
effects among the five manifest variables. The

Table 1.—Goodness-of-fit indexes for day users and overnight users path models

Model X2 df AY? Adf  RMSEA  NNFI CFlI
Path Model 0.535 (P=0.765) 2 0.000 1.040 1.000
Baseline
Day Users 3.571 (P=0.168) 2 0.063 0.951 0.990
Overnight Users 1.987 (P=0.370) 2 0.000 1.003 1.000
Invariant Regression Coefficients 15.946 (P=0.194) 12 10.388 8 0.043 0.964 0.979

Table 2.—Regression coefficients for pooled sample

Path B SEB B t R?
Expectation — Crowding .633 .091 377 6.928*** 142
Crowding — Safety -.090 .026 -.205 -3.409*** 103
Expectation — Safety -.134 .044 -.182 -3.028**

Crowding — Enjoyment -.078 .032 -.145 -2.412* 132
Expectation — Enjoyment -.188 .054 -.208 -3.462***

Safety— Enjoyment 171 .071 139 2412

Safety — Satisfaction 476 122 222 3.896*** 12
Enjoyment — Satisfaction .355 .099 .204 3.576***

*p <.05 *p<.01, ***p<.001
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people increased along with their feelings of
being crowded, they were more inclined to
indicate that the number of people they had
seen on the lake detracted from their boating
experience.

4. Predictors of satisfaction: Recreational
satisfaction was positively influenced by safety
(B = .22, t-value = 3.90) and enjoyment (p =
.20, t-value = 3.58). These relationships indicate
that respondents’ overall satisfaction with their
experience on the lake was positively associated
with their perceptions of safety and their
enjoyment. Safety and enjoyment accounted
for 11.2 percent of the variance in recreation
satisfaction.

5.0 DISCUSSION

The primary purpose of this investigation was to
explore a recreational boating crowding-satisfaction
model derived from previous work using safety and
enjoyment as mediating variables. We also tested our
hypothesized model among day and overnight users.
Our results illustrated that as boaters’ expectations
for seeing people were exceeded and their feelings
of being crowded increased, they were more inclined
to consider the conditions on the lake unsafe and less
enjoyable. These negative evaluations resulted in
lower satisfaction.

One of the important findings of our investigation
was that there was no variation between day and
overnight users with regard to the relationships tested.
Although past work has found that day users are
generally more tolerant of encountering others during
their leisure experiences and are usually more satisfied
than overnight users (Roggenbuck et al. 1979, Lucas
1980), our analysis revealed no significant differences
between the two groups. These findings are more
congruent with other work illustrating that day users
and overnight users are not profoundly different (Cole
2001). In the context of this investigation (referring

to sites, sample, and the issue of crowding), these
findings suggest that initiatives directed toward the
management of crowding would apply equally to both
day and overnight users.

One explanation for the similarity between day and
overnight users is that most overnight users tend

to be nonlocal visitors who have more invested

in their visit (e.g., time, transportation costs,
accommodations). These investments or “side

bets” bind them to a consistent pattern of behavior
(Buchanan 1985). A product of these investments is a
level of commitment that promotes the rationalization
of potentially negative impacts on their experience.
Few studies, however, have addressed the process of
rationalization and other related coping mechanisms
(i.e., displacement, substitution, or product shift) when
recreationists are confronted by negative conditions
or situations (e.g., crowding). As Manning (1999) has
suggested, the weak relationship between crowding
and satisfaction may be due to mediating variables
such as recreationists’ coping mechanisms. These
coping mechanisms could act as mediators in reducing
cognitive inconsistencies and associated stress. In
these contexts, coping negates negative elements,
resulting in high satisfaction despite changing use
conditions. Further investigation of the crowding-
satisfaction relationship should consider the inclusion
of various coping mechanisms (e.g., rationalization) to
better understand its complexity.
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