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Abstract
This study explores encounters, norms and perceived crowding and their interrelationships in a
non-North American backcountry recreational context. In 2005, visitors to Chilai mountain trails
of Taroko National Park of Taiwan are surveyed. Using an on-site survey, 475 usable question-
naires are obtained. The survey results demonstrate that most hikers (57.5%) reported a personal
encounter norm. Almost 60% of respondents say they feel somewhat crowded, crowded, and very
crowded. The norm intensity is not salient and the degree of consensus among the sample is not
crystallized. When reported encounters exceed hikers’ personal norm, their perceived crowding
level increases. This study draws three primary conclusions. First, while personal encounter norms
prevail, the social encounter norms are not crystallized. Second, the encounter-norm-crowding
relationship can be generalized, even to a non-North American recreational context. Finally, 
the norms for encounters during a backcountry experience are not as low as in North American 
literature. Research implications are discussed as well.
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1 Introduction

Normative research, which is performed to evaluate visitor norms within diverse recreational
contexts, has been applied for three decades to the outdoor recreation research. Indicators
and standards of quality have emerged as integral elements of contemporary frameworks in
outdoor recreation management (MANNING et al. 2001; SHELBY and HEBERLEIN 1986;
SHELBY and VASKE 1991). The normative approach focuses primarily on issues of crowding
and encounter norms in backcountry settings (PATTERSON and HAMMITT 1990; VASKE et al.
1986; WILLIAM et al. 1991), and has been expanded to examine other areas, including front-
country (MANNING et al. 1996b; VASKE et al. 1996), campsites (KAO and HSU 2006; KIM and
SHELBY 1998), and acceptability norms in national forests (KENNSHAW et al. 2004).
Normative approaches have proven useful in several contemporary outdoor recreation
management frameworks such as Limits of Acceptable Change (LAC) (STANKEY et al.
1985), Visitor Impact Management (VIM) (GRAEFE et al. 1990), and Visitor Experience and
Resource Protection (VERP) (MANNING et al. 1996a; National Park Service 1997).

Research examining visitor-based standards of quality has increasingly focused on 
personal and social norms. As applied to outdoor recreation, norms are generally defined as
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standards individuals and groups use when evaluating activities or environments as good or
bad (SHELBY and VASKE 1991; VASKE et al. 1986). Personal norms arise from within the
individual as feelings of moral obligation (SCHWARTZ 1970), whereas social norms are 
standards of what is acceptable and not acceptable and are shared by members of a group
(ROGGENBUCK et al. 1991). Examples of social norms in outdoor recreation settings include
the beliefs that it is wrong to litter and dump human waste. 

1.1 Measurement of norms

SHELBY and HEBERLEIN (1986) and MANNING (1999) applied visitor-based standards of
quality to outdoor recreation. These applications relied heavily on the work of JACKSON

(1965). JACKSON proposed that personal norms can be aggregated to form social norms or
the degree to which norms are shared across groups. 

Figure 1 shows a hypothetical social norm curve that shows user average acceptability
ratings when encountering other visitors along a trail on a per day basis. The norm curve
highest point represents the optimal or preferred condition. A social norm defines the
boundaries of acceptable encounter levels for an activity. The range of acceptable conditions
represents the number of encounters that members of a group or an individual user find
acceptable, including all points on the norm curve above the zero point on the acceptability
scale. The minimum acceptable condition is defined as the point at which the norm curve
crosses the zero point on the acceptability scale. 

Fig. 1. Hypothetical social norm curve. Source: MANNING et al.(1999, p. 99).
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The intensity of a norm is indicated by the height of the social norm curve, both above and
below the point of indifference (JACKSON 1965, p. 305). Consequently, the distance of a norm
curve above and below the zero point on the acceptability scale defines norm intensity or
salience. An intensity index can be operationalized as the sum of the absolute values of the
acceptability scores at each encounter level – the size of the value of positively correlated
with the strength of a group’s feelings about encounters. When the range of tolerable
encounters for a particular activity is narrow, the intensity of the norm will be increased.
JACKSON (1965) defined crystallization as the amount of agreement among users about a
norm. The degree of agreement or consensus among a sample is indicated by the dispersion
or variance of individual responses around the means defining a norm curve. A small 
standard deviation suggests that the social norm is crystallized. 

1.2 Encounters, norms, and perceived crowding

DONNELLY et al. (2000) conducted a meta-study of outdoor recreation literature for the past
20 years and found that encounter and crowding norms were prevalent across activities and
resources. That is, on average more than 66% of subjects could identify an acceptable or 
tolerable number of encounters. However, ROGGENBUCK et al. (1991) raised the question of
norm existence and prevalence. In examining three different activities, they found that the
prevalence of a norm was about 29 to 50%, meaning that for some activities, more than 70%
had no encounter norm. DONNELLY et al. (2000) and VASKE et al. (1986) identified factors
that influenced norm prevalence, including use level (ROGGENBUCK et al. 1991), activity
type (HSU and FANG 2003), setting type (VASKE et al. 1986), experience type, recreational
conflict (KIM and SHELBY 1998; SHELBY and VASKE 1991), and question format
(ROGGENBUCK et al. 1991). Although encounter norm prevalence varies for different 
activities and different areas, some consistency exists in these norms for certain experiences.
For instance, norms for encounters during a wilderness experience are quite low (KIM and
SHELBY 1998; ROGGENBUCK et al. 1991; VASKE et al. 1996), and high for whitewater rafting
(HSU and FANG 2003; TARRANT et al. 1997).

The concepts of density, encounters, crowding and norms have dominated recreational
carrying capacity literature (MANNING 1999; SHELBY and HEBERLEIN 1986). Density is an
objective number that represents the relationship between people and space. Reported
encounters are the number of other people a user sees in a recreation setting (VASKE and
DONNELLY 2002). Crowding is a negative evaluation of these encounters (SHELBY et al.
1989). Norms are defined as evaluative criteria regarding acceptable behaviors or conditions
for a given context (SHELBY and VASKE 1991; SHELBY et al. 1996). Carrying capacity and
outdoor recreation literature generally agree that density influences reported encounters,
and ultimately crowding (GRAEFE et al. 1984; SHELBY and HEBERLEIN 1986; STEWART and
COLE 2001; TARRANT et al. 1997). Literature has shown that a relationship exists between
encounter norms and perceived crowding (VASKE et al. 1986; VASKE et al. 1996). Structural
normative theory assumes that when encounters exceed a visitor’s tolerance limit (norm) for
seeing others, the perception of crowding increases (DONNELLY et al. 2000; SHELBY et al.
1996; VASKE and DONNELLY 2002). VASKE et al. (1996) contended that nationality also
applies this theory. VASKE and DONNELLY (2002) contended that this theory can be gen -
eralized across a number of activities (e.g., canoers, hikers, hunters, and anglers), resources
(backcountry versus frontcountry), and evaluation contexts (conflict versus no conflict). 

However, normative and crowding research regarding norm prevalence, norm crystalliza-
tion, perceived crowding, and their interrelationships have mostly been conducted in North
America. Few studies have been conducted outside of North America (HSU and FANG 2003;
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KAO and HSU 2006; KIM and SHELBY 1998). It would be naïve to consider the findings from
North American research universal. This study explores encounters, norms, and perceived
crowding and their interrelationships in a non-North American recreational context.
Specifically, this study attempts to answer the following questions. First, how many Chilai
mountain hikers have norms regarding acceptable encounter levels? Second, what is the
degree of perceived crowding for Chilai mountain hikers? Third, what is the degree of 
crystallization for Chilai mountain hiker norms about encounter levels? And lastly, will 
perceived crowding increase when reported encounters exceed hiker norms, as in North
American studies?

2 Method

2.1 Study site

Chilai mountain, with a height of approximately 3500 meters, is located in the Taroko
George National Park in Taiwan. Although a compulsory registration system for hiking has
been imposed by the park administration, annual numbers of hikers on the mountain
increased from 2776 in 2000 to 4273 in 2004, a 54% increase over four years. The peak hiking
season runs from June to November and attracts 300 to 400 hikers monthly. The study site
was therefore considered a low-density recreational area. The 25-kilometer Chilai trail is
popular because of its scenic beauty and challenging uphill pebble trails. The journey gen -
erally takes two to three days (Taroko National Park Headquarters 2005). 

2.2 Survey instrument

The survey instrument developed by VASKE and DONNELLY (2002) and HSU and FANG

(2003) was pre-tested in 2004. The final instrument was revised and completed with 
suggestions from 40 hikers. The instrument asked the respondents to reply to the following
four sets of questions: a) perceived crowding, actual encounters, and level of acceptability of
hikers encountered; b) hiking experience, such as membership in a hiking organization and
the number of 3000 meter mountains hiked, c) trip characteristics, such as group size and the
companionship; and d) socioeconomic characteristics, such as gender, age, and education
level. 

Question set a) comprised four questions. First, respondents were asked to indicate
whether the number of hikers encountered influenced their hiking experience. When a hiker
answered “yes,” then the hiker was asked about the maximum number of hikers they can 
tolerate. For analytical purposes, those who answered “yes” were categorized as “hikers with
encounter norms” and those who answered “no” were classified as “hikers without norms.”
Second, respondents were then asked to respond an open-ended question: “What was the
maximum number of hikers encountered along the trail per day?” Third, respondents were
also asked to report their perception of crowding. “Did you feel crowded with the number of
hikers encountered while hiking on the trail?” Answers were on a 9-point Likert, ranging
from 1 for “not at all crowded” to 9 for “very crowded,” as MANNING (1999) recommended;
this scale is widely used by normative and crowding researchers. Finally, respondents were
further asked to evaluate the level of acceptability on the number of hikers encountered.
“Was the number of hikers encountered along the trail per day acceptable?” A 9-point
Likert scale was used to gauge answers, ranging from –4 for “not at all acceptable” to 4 for
“totally acceptable.” 



103For. Snow Landsc. Res. 81, 1/2 (2007)

2.3 Data collection

Visitors to the Chilai mountain trails were surveyed, from July to November 2005. As a simple
random sample of all hikers was not possible for this on-site survey this study randomly
selected 12 weeks in the data collection period, comprising 24 weekends and 12 weekdays.
Data were collected at the only exit point of the hiking trail by two trained interviewers. A
systematically random selection approach was used, that is, every second visitor was asked
to complete the questionnaire to maintain a random selection manner (SALANT and
DILLMAN 1994). Of the 750 hikers approached, 475 completed the questionnaire, for a
response rate of 67.4%. 

3 Results

3.1 Demographic profile of the subjects

The demographic profile of the 475 respondents indicated that most were male (79.8%).
The age groups 26–35, 36–45, and 46 and up years were evenly distributed, each age group
accounted for about 30% of the sample. Most respondents were college graduates (75%).
Almost 50% said they were first-time Chilai visitors and had joined hiking groups. Data
revealed that those with 1 year, 2 years, 3 years, 4–5 years, 6–10 years, and over 11 years 3000
meter-mountain hiking experience were evenly distributed, each group accounted for about
16% of the sample. That is, the Chilai mountain trail is suited to hikers with varying levels of
experience. Over 70% said hiking is important or very important in their life. Groups with
6–10 and 11–15 people were the predominant group sizes (58.4%), followed by over 21
(16%), 16–20 (12.8%), 2–5 (12%), whereas solo hikers accounted for only 0.8%. The 
preferred larger group size may be due to the compulsory hiking entrance registration 
system in Taiwan’s high mountain areas that ensure visitor safety and for national defense
reasons. 

3.2 Personal and social norms

Analytical results revealed that 273 subjects (57.5%) reported personal encounter norms.
The percentage was higher than that for commercial whitewater rafters (30%, HSU and
FANG 2003) and lower than that for Chilai campers (70%, KAO and HSU 2006) in Taiwan.
These findings are consistent with findings in literature, in that a high percentage of users of
low-density recreational sites generally have a personal encounter norm (ROGGENBUCK

et al. 1991; SHELBY and VASKE 1991). For perceived crowding, 79 respondents (16.6%) said
the trail was not crowded at all, and 21.3% said the trail was somewhat crowded, 23.4% said
it was crowded, and 12.4% said it was very crowded. Examining the difference between
those with and without a norm, analytical results indicated that those with a norm reported
more encounters (30 vs. 25, t = 3.448, p < 0.001) and perceived the trail as more crowded
than those without a norm (67% vs. 44% for the percentage of those who gave crowding 
ratings of 5–9, χ2 = 13.45, p < 0.001).

Social norms can usually be represented by a mean or median of an acceptable or prefer-
able number of visitors encountered, whereas the consensus of social norm can be measured
by standard deviation (LEWIS et al. 1996; MANNING et al. 1996b). Analytical results revealed
that mean number of hikers encountered was 39.36, the median was 30, and the standard
deviation was 32.08. 
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Figure 2 presents the social norm curve using JACKSON’S (1965) work. The curve reveals a
number of structural characteristics of norms – the range of acceptable contacts, the intensity
of the norm and norm crystallization. The curve demonstrated that the preferred or optimal
condition encounter norm for respondents was 0 to 10 hikers encountered along the trail per
day. The minimum acceptable conditions were 40 hikers, whereas the acceptable ranges were
0 to 40 hikers. When the range of acceptable encounters for the hiking activity is wide, the
intensity of the norm is decreased. The norm intensity was 1.297 (.778 + .519) which is quite
small for a 9-point scale, indicating that the size of the value decreased the group’s feelings
about encounters, as JACKSON (1965) emphasized. That is, respondents encounter norm 
was not “strong” or “salient”. Finally, the degree of consensus among the sample was not 
crystallized, which was indicated by the dispersion or variance of individual responses
around the means that define the norm curve. A small standard deviation implies that the
social norm is crystallized; however, the standard deviation of 32.08 in this study said 
something reverse. In a low-density recreational context of this study, analytical findings also
contradicts the conclusion obtained by SHELBY and VASKE (1991) who argued that norms
for low-density wilderness experiences are generally more crystallized that those for high-
density developed recreation experiences.

Fig. 2. Social norm curve of Chilai hikers.
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3.3 Encounters, norms, and perceived crowding relationship

Those who reported encountering more hikers than their acceptable limit (36%) felt most
crowded (M = 5.84, Table 1). Those who encountered fewer hikers than their acceptable
limit (47%) felt least crowded (M = 4.93). These analytical findings are consistent with
crowding and normative literature which indicates that when encounters exceed visitor
norms the perception of crowding increases (SHELBY et al. 1989; VASKE and DONNELLY

2002; VASKE et al. 1986; VASKE et al. 1996). Therefore, the encounter-norm-crowding 
relationship can be generalized across North American and non-North American contexts
(HSU and FANG 2004; VASKE et al. 1996), in addition to a number of activities (e.g., canoers,
hikers, hunters, and anglers), resources (backcountry versus frontcountry), and evaluation
contexts (conflict versus no conflict) (VASKE and DONNELLY 2002). 

Table 1. The relationship between encounters, norms and perceived crowding.
Note: I = Encounter > norm, II = Encounter = norm, III = Encounter < norm.
Perceived crowding scale, 1 being not at all crowded, 9 being very crowded.
** denotes p ≤ 0.01.

Encounters minus norm perceived crowding
n M

Type of Norm (%) (SD) F Scheffe’s
I II III I II III

93 43 122 5.84 5.02 4.93
Encounter 5.367** I > ΙΙΙ

(36.0) (16.7) (47.3) (2.10) (1.85) (2.15) 

4 Conclusions, discussion and implications

Three conclusions are drawn from study findings. The first conclusion is that while personal
encounter norms prevail, the social encounter norms are not crystallized. The analytical
results indicated that 57.5% of respondents reported encounter norms, while the degree of
norm consensus was low (M = 39, SD = 32). This conclusion is partially consistent with those
in North American normative research and crowding literature. Empirical findings of 
normative studies on outdoor recreation are suggestive of the extent to which norms exist,
while the agreement or consensus regarding such norms is less certain (ROGGENBUCK et al.
1991; SHELBY and VASKE 1991; WILLIAMS et al. 1991). In the low-density recreational 
context of this study, the analytical findings also contradict the conclusions of SHELBY and
VASKE (1991), who argued that norms for low-density wilderness experiences are generally
more crystallized than those for high-density developed recreation experiences. We are
uncertain why this occurs. However, the literature indicates that the degree of consensus is
influenced by a number of variables that are rarely mentioned as the origin of a nation or
culture. This work thus recommends conducting additional studies in the future to examine
the degree of norm consensus across nations, races, and cultures. 

Although crowding and norms vary across different settings and activities, this study
demonstrated that when actual encounters exceeded hikers’ acceptable limit (norm) the
perception of crowding increased. This finding is consistent with those obtained by other
studies (DONNELLY et al. 2000; HSU and FANG 2004; SHELBY et al. 1996; VASKE and
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DONNELLY 2002). Therefore, the second conclusion is that the encounter-norm-crowding
relationship can be generalized, even to a non-North American recreational context. For
natural resource managers, the conclusion highlights the importance of measuring all three
concepts when attempting to establish carrying capacity estimates. This finding proves that
when managers detect the incongruence between reported encounters and encounter
norms, they should be able to effectively predict visitors-perceived degree of crowding. 
If crowding influences the quality of recreational use and level of user satisfaction, the
encounter-norm-crowding concept should be used as social psychological carrying capacity 
criteria by recreation resource managers. 

Third, the encounter norms for backcountry experiences are much higher than indicated
for the backcountry experiences in North American literature. VASKE and DONNELLY

(2002) stressed that although encounter norms vary for different activities and different
areas, there is some consistency in these norms for certain experiences. For example, norms
for encounters during a wilderness experience tend to be low (four or fewer encounters in
most cases). However, this study revealed that the norm for encounters in a Taiwanese back-
country experience was much higher (about 40) than that for North American backcountry
experiences. One possible explanation about the disparity may be derived from one’s value
orientation with relations to others. According to HSU and SESSOMS (1998) and YANG

(1988), the dominant Taiwanese relational value orientation was collaterality, which 
emphasizes group or community socialization, and is in contrast with the dominant North
American individualism (ANDACHEN 1990). Self-pursuits are often inhibited at a societal
level, suggesting that Taiwanese hikers typically feel comfortable interacting with others,
rather than emphasizing individual success. Another possible explanation is grounded in
managerial policies and regulations within historical and cultural contexts. For historical and
military reasons, the National Park Service in Taiwan usually controls high mountain 
recreational usage. A compulsory registration system for hiking in high mountains has been
imposed for more than 50 years. Under such circumstances, Taiwanese mountain hikers tend
to join hiking groups for ease of trip planning and registration, rather than hike in very small
group as most backpackers do in North America. This analytical finding showed that most
respondents (60%) joined with 6 to 10 and 11 to 15 individuals. 

Results of this study have significant implications for future research. First, knowing 
cultural and national differences may exist between North American and non-North
American recreational contexts. Consequently, future research should pay attention to
cross-cultural and cross-regional comparisons (LI et al. 2003) and identify distinctive ethnic
subcultures (LI et al. in press). Visitors from different cultural backgrounds may not share
the same perceptions of service quality and satisfaction when visiting parks and outdoor
resources. Few studies have focused on multi-cultural perspectives of service quality and 
satisfaction in the context of parks and recreation. The likely increase in foreign participation
of visitors in North American parks calls for an adjustment of park management strategies
and practices that cater to possible changes to visitor composition. 

Second, norms for encounter in a Taiwan backcountry recreational context was not con-
sistent with North American literature may be due to the use of norm measurement
approaches. Alternative norm measurement approaches included numerical versus visual
approach, long versus short question format, and various evaluative dimensions such as
preference, pleasantness, favorableness, acceptability, and tolerance (MANNING et al. 1999).
This study employed a numerical approach, a short question format, and acceptability evalu-
ative dimension to resource description by asking respondents to consider their experience
hiking on a wilderness trail and encountering other hikers. However, MANNING et al. (1999)
suggested that visual presentations of normative scenarios, a long question format, and 
management action evaluative dimensions may result in higher and possibly more valid
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crowding norms than numerical presentations, a short question format and acceptability
evaluative dimension. Therefore, future research should employ a visual other than a numeri-
cal approach, long question format other than short question format, and management
action other than acceptability evaluative dimension. Comparing various approaches in a
Taiwanese recreational context can provide interesting and new insights into the body of
outdoor recreation knowledge. 
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