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Abstract

Every year 1.7 million people visit the Saxon Switzerland National Park, resulting in a 
very high visitor density, especially in the western parts of the national park. This pa-
per presents the results of a survey conducted in 2011 (n = 312), which investigated 
the perception of crowding, influencing factors and displacement effects. Overall, 
nearly one third of the visitors (31.3%) felt crowded, with a maximum of 74.4% at the 
Bastei rock, a popular spot within the park. Using a logistic regression, the number 
of perceived encounters, plus motives and expectations were found to be the key 
factors to influence the perception of crowding. Nearly half of the visitors (48.7%) 
already act or plan to act on crowding, choosing temporal and spatial displacement 
strategies in equal measure.
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Profile

Protected area

Saxon Switzerland National Park

Mountain range

Elbe Sandstone mountains

Country

Germany

Introduction

Visitor management and social carrying capacity 
in Saxon Switzerland National Park (NP)

In the rocky cliffs and narrow canyons of  the low 
mountain range of  Saxon Switzerland, rock climbing 
in its modern form had first emerged in the second 
half  of  the 19th century. Shortly after, when the eco-
logical consequences of  this new activity became obvi-
ous, the first summits were closed for climbing. This 
early form of  visitor management gradually developed 
into a visitor management plan of  the NP, which was 
founded in 1990 and consists of  two separate areas 
(Figure 2). The management plan defines a core zone, 
in which stricter regulations, for example, the obliga-
tion to stick to marked trails, are in force (Staatsbetrieb 
Sachsenforst). These regulations are formulated with 
a primary focus on the ecological impact of  outdoor 
recreation, but not on social impacts like crowding.

This is a common situation in European NP man-
agement and research, even though new topics like 
human wellbeing have gained in significance in recent 
years (Hammer et al. 2012). In Germany, for example, 
few studies are addressing social carrying capacity and 
crowding (Grossmann et al. 2004; Kalisch & Klaphake 
2007; Kalisch 2012; Volz & Mann 2007). Only one of  
them was conducted in a low mountain range and 
none of  them included a nation-wide known visitor 
attraction and visitor hotspot, where displacement ef-
fects are likely to occur. In the national park system of  
Germany, few attractions are so popular: the Brocken 
summit in Harz NP, lake Königssee in Berchtesgaden 
NP and the Königsstuhl cliffs in Jasmund NP. The 
fourth attraction that can be classified as a nation-
wide known attraction is the Bastei rock investigated 
in this study. More than half  of  the 1.7 million annual 
visitors (of  which 900 000 stay overnight) who come 

to Saxon Switzerland NP visit the Bastei (Job et al. 
2010). This means that the high average visitor density 
of  about 183 visitors per hectare (Mayer et al. 2010) 
for the whole NP is substantially driven by the visitor 
numbers in this spot. Given these numbers and results 
of  Schreiner (2009), who found slight to medium lev-
els of  crowding in the eastern part of  the NP, social 
conflicts seem very likely in the western part of  the 
NP and especially at the Bastei rock.

State of the art
Crowding, which can be defined as “a negative evalua-

tion of  the number of  people the individual remembers seeing” 
(Vaske & Donellly 2002), has a long research tradition 
in North America. Numerous factors have been found 
to influence crowding perception (Trachsel & Back-
haus 2011; Sterl et al. 2004; Noe et al. 1997; Vaske 
& Donnelly 2002; Webb & Worchel 1993; Absher & 
Lee 1981; Kalisch 2012; Andereck & Becker 1993). 

Figure 1 – Saxon Switzerland NP. © Holm Riebe
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These factors can be grouped into three main catego-
ries (Figure 3): visitor characteristics, characteristics of  
those encountered and situational variables. Visitor 
characteristics primarily include the motivation for the 
visit, expectations of  use levels, preferences for con-
tacts and the level of  visitors’ familiarity with the area. 
Visitors seeking solitude (Ditton et al. 1983), expecting 
and preferring few encounters (Shelby 1980; Kernen 
et al. 2010) and experienced visitors (Arnberger & 
Brandenburg 2007) were found to be more sensitive 
to crowding. The characteristics of  those encountered, 
like their group size or their behaviour (Manning 2011; 
Arnberger & Haider 2005) were also found to be im-
portant. Carothers et al. (2001) noted that hikers are 
much more disturbed by mountain bikers than the 
other way round. Finally, situational variables like the 
area type, from wilderness conditions to highly devel-
oped infrastructure in a NP, or the time and season of  
the visit can also influence the perception of  crowding.

Some, but not all, visitors chose a coping strategy 
as a reaction to crowding. Especially when crowding 
perception is low, some visitors do not react. Those 
reacting to crowding adopt one of  two major coping 
strategies: cognitive mechanisms and displacement. 
Cognitive mechanisms include product shift and ra-

tionalization. Both strategies weaken the relationship 
between usage levels and satisfaction (Kuentzel & He-
berlein 1992; Shelby & Heberlein 1986; Manning & 
Valliere 2001). 

Displacement, the second major coping strategy for 
crowding, can take different forms: spatial, temporal 
and usage displacement. Visitors can displace spa-
tially, either by visiting a less frequented area of  the 
park (intra-area displacement) or by visiting another 
recreational area (inter-area displacement). Tempo-
ral displacement can occur as a daytime, weekday or 
seasonal shift of  usage. Usage displacement takes the 
form of  changing the activity but staying in the same 
area (Shelby & Vaske 1991; Arnberger & Brandenburg 
2007). 

Although the choice of  a specific form of  displace-
ment depends on the attachment to the place, other 
factors, such as availability of  alternate sites and logistic 
constraints were also found to be important (Kuentzel 
& Heberlein 1992; Hall & Shelby 2000; Arnberger & 
Brandenburg 2007). Visitors who are very attached to 
a specific area are more likely to prefer temporal ad-
justments than displacing spatially, whereas inter-area 
displacement is often applied if  many alternative re-
creation areas exist (Arnberger & Brandenburg 2007). 

Figure 2 – Map of  the western part of  Saxon Switzerland NP
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Although crowding was found to be a major reason 
for displacement, other social factors also come into 
play (Arnberger & Haider 2007). 

Study objectives
Given the very limited literature on the compara-

tively young national parks in Germany (Job 2010), the 
aim of  this paper is to provide insights into the differ-
ent aspects of  crowding, with a special focus on the 
Bastei, a nation-wide known visitor attraction. There-
fore, crowding perception and its intra-area differ-
ences should be investigated. A second objective is to 
analyse the factors which influence the crowding per-
ception in a high-use, low-mountain range. This is es-
sential for proposing adequate management measures, 
which effectively address crowding. Finally coping 
mechanisms in response to crowding are investigated.

Methods

Data sampling
Data were collected on five days from Wednesday 

to Sunday at the end of  April and the beginning of  
May 2011, from 9 am to 5 pm every day. The study 
can thus be seen as representative for the two peak 
seasons spring and autumn, which attain equal visitor 
numbers (Job et al. 2010). The four interviewer loca-
tions were chosen in consultation with the manage-
ment of  the NP to be representative for the western 
part of  the park. The Bastei and Brand rocks are both 
gathering points, easily accessible within a short hike 
without significant elevation gain, and attain moderate 
to high visitor numbers. Near the Waltersdorfer Mühle 
inn and the Zescherregrund ravine, interviewers were 
placed at trails in less frequented areas which can only 
be reached by a moderate hike. Every visitor encoun-
tered was asked to participate in the study as long as 
no interview was already underway. In total 312 per-
sons were interviewed.

Crowding measurement
A standardized questionnaire was used and the ques-

tions can be grouped in three categories. First, person-
al characteristics of  the visitor, e. g. socio-demographic 
data, motives for visiting the NP, mode of  travel and 
familiarity with the NP area. Second, encounters: visi-
tors were asked to state the number of  encounters, the 
number of  expected encounters and the behaviour of  
the encountered persons. The first two questions were 
supported by digitally calibrated images. Especially in 
high density settings, this visual support has proved to 
enhance the validity of  responses compared to strictly 
numerically approaches as it reduces the abstraction 
effort needed to express a visual experience as a nu-
merical value (Manning & Freimund 2004; Hall & 
Roggenbruck 2002). Six digitally manipulated images 
(Figure 4) were handed out to the visitors, each show-
ing the same trail. The characteristics of  the trail and 
the depicted natural setting (rock formations, conifer-
ous forest) were typical for most trails in the western 
part of  Saxon Switzerland NP. People were placed in 
twos, equally distributed across fore- and background. 

The last category of  the questions examined crowd-
ing perception and displacement effects. Crowding 
perception is measured by a verbal approach, using 
the 9-point-Likert scale of  Heberlein & Vaske (1977). 
This approach has been applied in a vast number of  
studies worldwide (Vaske & Shelby 2008). 

Data aggregation and analysis
For further analysis, using logistic regression mod-

eling, the data were recoded and aggregated. The 
9-point crowding-scale is aggregated to a dichoto-
mous variable, using a breaking point between 4 
(slightly crowded) and 5 (moderately crowded). This 
distinction was suggested by Shelby & Vaske (2008) 
for frontcountry settings of  NPs. A logistic regression 
analysis was applied to determine the influencing fac-
tors on crowding. The logistic regression allows quan-
tifying the individual influence of  each independent 

Figure 3 – Expanded crowding model (Source: modified after Manning 2011, p. 110) 
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variable on the dependent variable, in this case the di-
chotomous crowding variable.

Results

Crowding perception
The overall mean of  3.83 suggests that only slight 

forms of  crowding occur in the NP, however signifi-
cant intra-area differences exist (Table 1). The high-
est mean was found at the Bastei rock (5.76), where 
nearly three out of  four visitors reported feeling at 
least moderately crowded. In contrast, at the locations 
along trails to Zescherregrund ravine and Waltersdor-
fer Mühle inn, the level of  crowding-perception re-
mains low with means of  3.03 and 2.73. 

A logistic regression model was used to determine 
the influencing factors on crowding. After eliminat-
ing outliers (cases with a standardized z-residual > 4) 
and missing values, 277 cases remained in the analysis. 
The model fit seems satisfactory. 83.8% of  the cases 
were classified correctly and the Nagelkerke-R² re-
turned a value of  0.58 (Table 2). Crowding perception 
depended primarily on the number of  encounters. A 
moderate number of  encounters increased the likeli-
hood to report crowding by a factor of  21.9 (p < 0.01), 
compared to a situation with few encounters. If  many 
visitors were encountered, the factor was even higher 
(Exp (β) = 146.1, p < 0.01). The bivariate correla-
tion confirms the high influence of  the number of  
encounters with a Spearman-Rho of  0.67 (p < 0.01). 
However, at the Bastei rock the correlation between 
perceived encounters and perceived crowding is much 
lower, with a value of  0.31 (p < 0.01).

Only two other variables were significant besides the 
visitor encounters: the category recreation of  the mo-
tivation variable and the category other of  the activ-
ity variable. However, the latter cannot be interpreted 
meaningfully due to a low sample size and a hetero-
geneous composition. The former returned an effect 
coefficient of  Exp (β) = 0.198. Thus the likelihood to 

report crowding is about five times lower if  the pri-
mary motive for the visit was recreation and not expe-
riencing nature. The same tendency could be observed 
when the motives of  nature experience and activity with 
family and friends (Exp (β) = 0.61) are compared, how-
ever not on a significant level (p = 0.29). 

The variable expectations was disaggregated for 
further investigation. The group of  visitors who felt 
crowded significantly underestimated the usage levels 
more often than the visitors who didn’t feel crowded 
(p < 0.01, Mann-Whitney-U-test). Table 3 illustrates 
that in the two new categories heavily underestimated and 
heavily overestimated the distribution is distinct. 

Displacement effects and coping strategies
Of  the 312 respondents, 51% didn’t react or plan 

to react on crowding (Table 4). The remaining 152 re-
spondents applied spatial (74.3%) and temporal dis-
placement (74.3%) in equal measure as main coping 
strategies for crowding. 11.8% had explicitly chosen a 
cognitive coping strategy by taking high visitor num-
bers into account. A closer look at spatial displacement 
reveals that respondents largely preferred intra-area 
displacement (61.8%) – they visited less frequented ar-
eas of  the NP. The protected landscape Elbsandsteinge-
birge adjoining the NP was chosen as an alternative by 
only 9.2% of  the respondents. Temporal displacement 
was mainly achieved by visiting the NP on another day 
of  the week (35.5%). Respondents also shifted their 
visit in terms of  daytime (13.2%) and season (25.6%).

Figure 3 – Series of  photographs handed out to visitors 

N Mean SD
Crowding  

perception ≥5

Bastei 85 5.76 1.68 74.4%

Brand 75 3.51 1.52 25.3%

Zescherregrund 74 3.03 1.49 8.0%

Waltersdorfer Mühle 75 2.73 1.07 12.0%

Total 309 3.83 1.91 31.4%

Table 1 – Crowding perception per interview location (n = 309)
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Variable  
(reference category)

Regression 
coefficient B SE Sig.a Exp(B)

Behaviour  
(very positive)

.176

Positive (n = 54) −.431 .499 .387 .650

Not positive (n = 56) −.873 .484 .071 .418

Motivation  
(nature experience)

.156

Motivation recreation* (n = 38) −1.620 .739 .028 .198

Activity with family and friends 
(n = 57)

−.481 .463 .299 .618

Other (n = 30) −.56 .639 .476 .634

Familiarity  
(low familiarity)

High familiarity (n = 174) −.214 .420 .609 .807

Encounters  
(few encounters)

.000

Moderate encounters (n = 86)* 3.087 .645 .000 21.913

Many encounters (n = 60)* 4.985 .733 .000 146.175

Expectations  
(expectations met)

.270

Overestimated (n = 81) .287 .480 .550 1.332

Underestimated (n = 46) .773 .480 .108 2.166

Activity .042

Going for a walk (n = 52) .397 .495 .423 1.487

Other (n = 9)* 2.786 1.143 .015 16.224

Absolute term −3.397 .720 .000 .033

Table 2 – Logistic regression with crowding perception as independent 
variable (n = 277). Included variables: behaviour, motive, familiarity, encoun-
ters, expectations, activity; a) Wald-test; Nagelkerke R² = 0.58; correctly classi-
fied cases = 83.8%; * p < 0.05

The choice of  coping strategy was highly dependent 
on the visitors’ level of  familiarity with the area. First-
time visitors did not show any predominant strategy. 
They chose a different day of  the week (35.5%) and a 
shift in season (29.0%) as well as intra-area displace-
ment (32.2%) in almost equal measure. In contrast, 
frequent visitors, who had visited the NP more than 
ten times, had a strong preference for intra-area dis-
placement (78.8%), because their mental map was 
much more detailed.

Discussion

Crowding perception and its drivers
The results of  the level of  crowding perception 

underline the unique position of  the Bastei hotspot 
within the NP. Its social carrying capacity has been 
exceeded, with three of  four visitors feeling at least 
moderately crowded. Slight forms of  crowding, which 
occur at the other interview locations, are comparable 
to the results of  Schreiner (2009), who investigated 
the eastern part of  the NP.

The number of  perceived encounters is the key fac-
tor for the perception of  crowding. The correlation 
between encounters and crowding perception at the 
Bastei rock is comparable to the results of  Graefe et 
al. (1984) who revised 16 crowding studies and found 
a medium correlation of  0.34 between encounters and 
crowding perception. However, if  the whole west-
ern part of  the NP is considered, the correlation is 
much higher, comparable to the maximum reported 
by Graefe et al. (1984). 

The lower correlation at the Bastei, compared to the 
rest of  the NP, may be influenced by the comparative-
ly large area of  the setting, but other factors may also 
contribute. Kuentzel et al. (2008) noted that visitors 
of  popular destinations are much more flexible in the 
formulation of  norms, resulting in a lower sensitivity 
to crowding and a toleration of  higher visitor num-
bers. The displacement of  crowding-sensitive visitors, 
in combination with a self-selection of  visitors accord-
ing to their preferences, and the influence of  expecta-
tions, are possible explanations for this lower correla-
tion. Furthermore, the Bastei attracts a large share of  
first-time visitors, a group which was found to be more 
tolerant to high visitor numbers (Graefe et al. 1984).

Even though the number of  encounters seems to 
play a crucial role, other variables, such as motive for 
the trip and expectations, are also important. The find-
ing that respondents who underestimated the number 
of  visitors were more likely to report crowding is 
consistent with previous studies (Andereck & Becker 
1993; Lee & Graefe 2003). The results of  Webb & 
Worchel (1993) indicate that, in the context of  crowd-
ing, unconfirmed expectations change the evaluation 
of  a setting. Respondents who expected a positive 
outcome and experienced a negative outcome evalu-
ated the situation worse than those who had expected 
a negative outcome from the beginning.

Expectations* N not crowded crowded

Heavily underestimated 13 0% 100%

Underestimated 37 51.4% 48.6%

Met 157 70.1% 29.9%

Overestimated 84 82.1% 17.9%

Heavily overestimated 6 100% 0%

Total 297 68.7% 31.3%

Table 3 – Expectations of  visitor numbers and crowding perception  
(n = 297). * Mann-Whitney-U Test (p<  0.01)

No reaction 
(n=159)

Reaction (n=152)

Spatial displacement 
74.3%*

Temporal  
displacement 
74.3%*

Cognitive  
adaptation 
11.8%*

Inter-area displacement 
64.4%*

Daytime 
13.2%*

Intra-area displacement 
9.9%*

Weekday 
35.5%*
Season 
25.5%*

Table 4 – Strategies for coping with crowding (n = 311). * multiple an-
swers allowed; percentage numbers refer to visitors who show or plan reactions 
to crowding

There is a second potential effect: visitors who un-
derestimated crowding obviously had an incomplete 
information basis. They were not able to choose the 
sort of  experience that best matched their preferences. 
In other words, visitors would have potentially avoided 
crowded places, as they are sensitive to crowding, but 
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they could not because they didn’t know the place was 
going to be crowded. 

The perception of  crowding also depends on the 
motive for the visit to the NP – different types of  
nature-based visitors to a NP have to be taken into 
account (Arnegger et al. 2010). Visitors who primar-
ily want to experience nature are more sensitive to 
crowding than visitors with other motives. Crowding 
research has found similar results in different settings 
(Ditton et al. 1983; Manning 2011). 

Displacement effects and coping strategies
About half  of  the visitors already reacted or plan to 

react to high visitor numbers. Other studies showed 
similar numbers, even though the situational variables 
differed greatly (Kuentzel & Heberlein 1992; Hall & 
Shelby 2000). In general the two major strategies, tem-
poral and spatial displacement, were chosen in equal 
measure. However, visitors familiar with the area dif-
fer from the average visitor. They clearly prefer an 
intra-area displacement to any other form of  displace-
ment. They seem to find it easier than other visitors 
to use this coping strategy. They know the locality 
well, which helps them to find less frequented areas 
without having to invest resources to gain informa-
tion (Arnberger & Brandenburg 2007; Hall & Shelby 
2000). Nearly half  of  the visitors familiar with the area 
are overnight visitors and therefore their plans must 
include other factors like holiday times. This might be 
a reason why temporal displacement is not so popular 
in this group. Temporal displacement as a strategy may 
be also underrepresented in the survey as interviews 
were conducted in the peak season and at highly fre-
quented times of  the day.

Conclusion and recommendations

The results of  the study indicate that crowding is al-
ready a widespread phenomenon at specific locations 
in the NP and that the perception of  crowding mainly 
depends on the number of  encounters but also on 
the expectations of  use levels and the motive for the 
visit. Management measures against crowding should 
address these factors. As most tourists at the Bastei 
arrive by car, a more evenly distribution of  the visi-
tors across the day could be achieved by differentiated 
parking fees, with higher fees at the highly frequented 
times around midday. In addition, the NP manage-
ment, in cooperation with local tourist stakeholders 
like the nearby thermal spa, should actively promote 
the advantages of  visiting the Bastei off-season, for 
instance in winter. But this is only one element of  an 
effective communication strategy as part of  a good 
visitor management. The NP should inform visitors, 
especially first-time visitors, about the different recrea-
tional and natural experiences that they could expect 
in the different areas of  the park. This would give visi-
tors a clearer idea of  the number of  visitors to expect 
and enable them to plan their visit better in line with 

their preferences. This information has to be commu-
nicated effectively, i. e. readily accessible for the visi-
tors and easy to understand.

The new mobile web technologies may open up 
many opportunities here. They enable visitors to ob-
tain information at the point of  demand, e. g. when 
they are affected by crowding and searching for alter-
natives. GPS-guided tours and educational geocaches 
can be used as innovative and interactive means of  en-
vironmental education (Schrom-Feiertag et al. 2010) 
and at the same time help to manage especially nature-
interested visitors by routing these tours through less 
frequented areas of  the NP. In this way they can be 
an alternative for the ranger-guided tours, which can 
often only be booked in groups.

However, the true potential of  this technology lies 
in inverting the direction of  data transfer. Brown & 
Weber (2011) used a public participation GIS to de-
termine different recreational experiences in the NP 
system of  Victoria, Australia. With GPS-enabled 
smartphones, gathering such data can become more 
intuitive for the visitors and cost-efficient for the NP 
management. Furthermore, it can be enriched by 
using the GPS-tracks of  the route the visitors took 
through a certain area. Volunteered geographic infor-
mation projects like OpenStreetMap show that there 
is a willingness to participate in such projects and that 
high levels of  data quality can be reached.
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