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Abstract 
Carrying capacity is often pragmatically, theoretically as well as purely intuitively 
considered as a concept in the context of tourism sustainability. The carrying capacity 
application has the greatest potential in protected areas, in frequently visited cultural and 
natural attractions, and in relation to sustaining of the lifestyle of the local community and 
tourism destination potential in general. Despite its importance, partial applications, 
determination of basic theoretical principles, and specifying connection to the other 
theoretical concepts in tourism (particularly destination life cycle, LAC concept, visitors 
management), there still is a rightful opinion of some authors suggesting that there is no 
consistent theory of tourism carrying capacity. This theory would be the base for 
sophisticated practical carrying capacity applications. This paper is therefore focused on 
introduction of the theoretical concept of carrying capacity, which can be discussed and 
possibly further elaborated. 
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Introduction 

Human society creates variously structured socio-cultural systems that coexist with natural 
ecosystems. Tourism is a heterogeneous social phenomenon. As such, it causes cumulative 
changes in socio-cultural and natural ecosystems as Pásková (2012) and others (Wagar, 
1964) states and model in connection with other theoretical concepts. A lot of authors 
discuss the possibility of describing these changes in relation to their acceptability in the 
context of desirable state of socio-cultural and natural systems.  

The fundament of discussions about carrying capacity (CC) is the analysis of behavioural 
dynamics, succession and establishing dynamic balance of natural ecosystems. Zelenka 
(2012) claims that ecosystems and populations of species present in the given biosphere 
dynamically adapt to the changing physical (climate changes, salinity of water, changes in 
the structure of soil, fires, etc.) and biological (above all migration of a new species into an 
area) conditions of the environment. Given a relatively long-term stable dynamic balance in 
the ecosystem it is possible to determine the ecosystem's carrying capacity for the given 
species, i.e. the number of its individuals the ecosystem is capable of subsisting in the long 
term. This is an objectively measurable amount although it is not exact and invariable. In 
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fact, the number of individuals of the given species in a particular ecosystem (or an area 
consisting of a lot of ecosystems, as the case may be) fluctuates – more or less significantly 
(the rate of fluctuation corresponds to the examined species) in relation to disturbances in 
the ecosystem (in particular the weather in the given year) – around the mean value, known 
as carrying capacity. 

In natural ecosystems as well as in manmade socio-cultural systems it is suitable, 
particularly in relation to the extent and kind of human activity and the adequate response 
of the system, to introduce carrying capacity as a significant indicator of the extent and kind 
of these impacts. According to Zelenka (2012), carrying capacity is implemented both 
expertly and intuitively. Many people intuitively perceive that mainly valuable natural areas 
(most frequently those labelled as protected areas) have certain limits of external impacts. If 
these are exceeded, it causes undesirable and irreversible changes in ecosystems in these 
protected areas and disturbs their natural development. When implemented intuitively or 
pseudo-professionally, a simplified or inaccurate way of determining and using carrying 
capacity is common. According to this simplified way of determining it, it is possible to 
express the carrying capacity of a given area by a relatively accurate figure (e.g. the number 
of visitors per day), which can be easily counted and does not change in time. 

 
1. Objectives and methodology 

The objective of this paper is to create a mathematical concept of the carrying capacity. It is 
based on an analysis of the essential published theoretical as well as practical approaches to 
implementing the concept of carrying capacity, its critical assessment by various authors, 
on the basis of interviews with experts having practical knowledge from this field and the 
knowledge from a previously published article and a chapter in a monograph of one of the 
authors (Zelenka, 2012; Zelenka et al, 2013). A discussion of simplified preconditions for basic 
equations of the proposed mathematical concept shows the practical utilization of the proposed 
concept. Furthermore, typical unsuitable practical simplifications are discussed and connections 
of simplified equations of the proposed concept with the practical utilization of carrying capacity 
are shown by means of case studies. 

 
2. The Concept of Carrying Capacity 

According to Manning (2002), the carrying capacity was mentioned for the first time in1936 
(Sumner, 1936, see Manning, 2002). On the other hand, Saarinen (2006) indicates the year of 
1930 and McMurray as the author. For the management of tourism and recreation the basic 
work is the one by Wagar (1964).  

Carrying capacity can be expressed in several ways. Zelenka et al. (2013) state that their 
fundament is the rate of flexibility of the given natural or social system with respect to the acting 
external influence and the related reversibility or irreversibility of changes after or during the 
activity of external influence and desirability or undesirability (acceptability or unacceptability) 
of the resulting state of the given natural or social system. Carrying capacity is then determined 
by the relation between the rate and quality of the given impact and acceptability of the 
caused change. These considerations as well as those about the easier LAC (Limits of 
Acceptable Change) Model suffer from a lack of ways how to determine whether or not the 
change is reversible and the state of socio-cultural or natural system still acceptable (see 
e.g. Manning, 2002). For similar reasons, neither the LAC model (for applications and 
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analyses of the LAC model see e.g. Ahn, Lee and Shafer, 2002; Frauman and Banks, 2011) 
can overcome this principle problem. Some authors therefore doubt the concept of carrying 
capacity – e.g. Papageorgiou and Brotherton (1999) and McCool and Lime (2001) state that 
the mentioned concept lacks theory, it is unrealistic during implementation, and that it is 
impossible to measure carrying capacity. Others doubt that carrying capacity can be used 
for making an accurate analysis and in practical management (Buckley, 1999).  

With respect to many aspects of tourism impacts it is vital to consider many dimensions of 
carrying capacity, as it is empirically as well as theoretically discussed by e.g. Pásková 
(2003), Pásková (2008), Saarinen (2006), Zelenka and Pásková (2012), and Salerno et al. 
(2013). These dimensions are related to various characteristics of the given natural or social 
systems. According to Pásková (2008), in case of tourism they are related to natural and 
socio-cultural qualities of the area and its inhabitants, to tourism infrastructure as well as 
visitor community and they are labelled (sometimes the same phenomena differently by 
various authors) as e.g. psychological/perceptual carrying capacity, physical carrying 
capacity, socio-cultural carrying capacity, economic carrying capacity, organisational 
carrying capacity. Manning (2002) as well as Pásková (2008) come to a conclusion that in 
order to determine carrying capacity or, alternatively, the indicators of Limits of Acceptable 
Change Model, the management's decision, which is based on the predetermined targets of 
nature and landscape protection and socio-cultural and economic environment of the local 
community, is needed. 

Saveriades (2000) and other authors (e.g. Pásková, 2003; Pásková, 2008; Salerno et al., 
2013) also emphasize the dynamic character of carrying capacity. For instance, Saveriades 
(2000) states that “carrying capacity is not a scientific concept or formula whose output are 
figures or a formula used to get some figures or intervals outside of which any development 
must be stopped. Possible limits must be seen as a guideline. These limits must be 
thoroughly determined and monitored, supplemented with other standards, etc. Carrying 
capacity is not fixed. It develops with time and with the growth of tourism and can be 
influenced by managerial techniques and controls.”  

By generalizing many researches (particularly those by McCool and Lime, 2001; Cole, 
2004; Simón et al., 2004; Monz, 2006; Pásková, 2008; Salerno et al., 2013), it is possible to 
come to the following conclusions: 

 There is nothing like “intrinsic” carrying capacity of an area. 
 An area can have many dimensions of carrying capacity. It is necessary to consider 

what the substantial research criteria are, what the purpose of using the area in question is, 
whether and to what extent the visitors to the area are prepared for their visit, where the 
research is done, etc.  

 Carrying capacity in tourism is not exclusively a function of the number of visitors. 
Other important variables are the distribution of visitors in the area, their activities, 
behaviour, the state of tourism infrastructure, etc. 

 Carrying capacity changes in time and it is therefore a dynamic concept, which can 
depend on the speed of change.  

 In ecosystems and social systems the impact can be strengthened by positive feedback 
and its development can follow its cause belatedly. 

 Carrying capacity depends on many changeable conditions. If the conditions change, 
it is necessary to verify or as the case may be newly determine the environment's maximum 
load, i.e. its carrying capacity. 
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The most frequently considered biophysical impacts of tourism depend on many variables. 
Among other, there belong the rate of use, visitors' behaviour, types of visitors' activities, 
the area management's activities, realized investments into the protection of nature and 
landscape, types of tourism facilities and ways of their utilization, weather, seasons, 
localization of the use, soil, geological, vegetation and topographic characteristics. 
According to Cole (2004:12), biophysical impacts of tourism can be described by the model 
of primary factors that influence biophysical impacts (see figure no. 1): 

With respect to all socio-cultural, economic and environmental systems of a given tourism 
destination (see e.g. Pásková, 2003; Pásková, 2008), carrying capacity cannot be taken into 
consideration as an accurate figure or limit. Instead, development trends of influences and 
their impacts must be considered with respect to managerially (expertly) determined and set 
interval values of acceptable conditions/parameters applicable to particular natural and 
social system in given conditions and time (see discussions about time-related changes of 
carrying capacity). 

 
Figure no. 1: Model of primary factors that influence total biophysical impacts 

Source: Cole, 2004 

3. Multidimensional and systemic concept of carrying capacity 

As it has already been mentioned, carrying capacity is multidimensional and there are many 
ways of describing it. Based on the purpose of its utilization in tourism management it is 
necessary to select its dimensions and the terms of its specification in relation to a suitably 
chosen and specified area, type of phenomenon, possibilities of monitoring the given 
influence and its impact. Figure no. 2 depicts it for tourism destinations according to 
Zelenka (2012), who maintains that carrying capacity should be considered as a managerial 
concept in the context of systemic approach to the given area and influenced natural or 



Economic Interferences AE 
 

Vol. XVI • No. 36 • May 2014 645 

social system, motivation, activities, perception and cognition of tourism stakeholders as 
well as external influences and conditions in the area (e.g. weather). That should all be 
analysed in relation to the time factor (e.g. the history of development of the given area, its 
previous tourism burden, season, and so on). 

 
Figure no. 2: Carrying capacity of the destination as a managerial concept  

in the context of systemic approach to the destination, tourism stakeholders  
and external influences. 

Source: adjusted according to Zelenka, 2012 

According to Zelenka et al. (2013) and Zelenka (2012), the concrete component of 
multidimensional carrying capacity should be precisely specified in relation to the type of 
influence, that of impact as well as that of monitored phenomenon on a suitably delineated 
part of geographical area (optimally the geographical area where carrying capacity remains 
the same if other variables stay constant) and all this in the context of the way of 
monitoring, tourism management, research and time (see figure no. 3). Thus specified 
carrying capacity is therefore a function of space, time, type of influence, type of impact, 
type of monitored phenomenon as it is mathematically expressed in chapter named 
Mathematical formalization of carrying capacity. 

An example of the type of tourism influence on the destination can be the number of 
visitors. The type of impact then may be changes in its residents' standard of living (e.g. 
traffic congestion caused by visitors, an increase in prices in the core of the destination, 
income from jobs related to tourism in the destination see Pásková, 2008; Zelenka – 
Pásková, 2012), the way of monitoring and the monitored indicator is residents' 
(dis)satisfaction related to the influence of tourism on their standard of living. The type of 
phenomenon is socio-cultural influence of tourism and the concrete component of 
multidimensional carrying capacity is socio-cultural carrying capacity. 
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4. Mathematical formalization of carrying capacity 

Authors offer their own model of mathematical formalization of the carrying capacity based 
on previous works, namely Zelenka (2012) and Zelenka et al. (2013). According to Zelenka 
(2012) and Zelenka et al. (2013) it is possible to mathematically express the component of 
carrying capacity CCk for the monitored type of phenomenon Pk, and for the given area G, 
while bearing in mind that the value of carrying capacity changes in time: 

,                             (1) 

where: 

G - a suitably specified part of geographical space 

- the sum of impacts caused by individual influences related to INj, standing for 
the type of impact 

t - time. 

The dependence of carrying capacity on time, which is in practice often underestimated, is 
typically very complex. The symbolically mentioned time dependence in the equation (1) 
means in reality changes of all equation (1) components in time. Carrying capacity is 
therefore influenced by changes in type, frequency, and intensity of the influences. Carrying 
capacity is also influenced by types, intensity and geographical distribution of caused 
impacts (for inspiration see the specific model of biophysical impacts by Cole, 2004:12 in 
the Figure no. 1), and in the equation only implicitly included external and internal 
conditions (seasonal, weather, economic, social and psychological and other conditions). 
The equation (1) can be rewritten in a more explicit version as 

,                          (2) 

where: 

extC   (t) - the sum of time dependent external conditions 

intC   - the sum of time dependent internal conditions. 

As it would be difficult to work with carrying capacity considered in such minute details (it 
would be necessary to monitor a large amount of types of influence and a wide spectrum of 
their impacts, and subsequently relate them to carrying capacity for an array of 
phenomena), only the most important types of influences INi

I and the most significant types 
of impacts IMj

I, labelled as components of carrying capacity, are taken into account for the 
given type of the monitored phenomenon (i.e. a component of carrying capacity k). 
Components of carrying capacity can be qualitatively as well as quantitatively delineated 
by indicators that suitably capture the state of the given impact (e.g. the irritation index, or 
irridex, for impacts on local community, see originally Doxey, 1975, a discussion in 
Paskova, 2008; Zelenka – Paskova, 2012). Carrying capacity is evaluated in relation to this 
chosen simplified metrics of the degree of influence and impact, thus in a simplified way 
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(although both equations have formally almost the same content, the simplification is in a 
substantial reduction of the number of analysed influences and impacts): 

,                             (3) 

Analogically, this equation can be represented in a more explicit version as 

 

,           (4) 

Analogically to the “influences/impacts” simplification above, the method mentioning and 
calculating only important factors can be applied to the external and internal conditions, as 
it is expressed by the following equation: 

,                                      (5) 

where 

(t) - the sum of the most important time dependent external conditions 

(t) - the sum of the most important time dependent internal conditions 

The condition of delineating a part of geographical area G in such a way that its carrying 
capacity remains the same providing other variables stay constant, would lead to choosing 
only very small space units, particularly in the case of ecological carrying capacity. 
Therefore, optimization of the size of the area for determining carrying capacity must be 
done. Then, for the given area an average value of carrying capacity for a larger area will be 
adapted. In other words, in order to decrease the number of space units average carrying 
capacity is used for several neighbouring areas or units. The formula derived from the 
“implicitly written” equation (3) then is as follows: 

,                           (6) 

and analogically derived from “explicit written” equation (5) 

,                           (7) 

where usually  (or, at least, ).  

Equations (6) or (7) for the k dimension of carrying capacity can be considered as basic 
formulas for practical applications of the proposed mathematical approach for suitable 
understanding, computing, modelling, and managerial use of the concept of carrying 
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capacity. For practical use, a substantially simplified formula for specific conditions can be 
used, as it is described mathematically in the following formulas and practically in the 
chapter “5. The practical application of carrying capacity”. 

If only one type of influence will be significant and providing it will cause only one type of 
impact within the frame of the monitored phenomenon Pk, the expression (6) for carrying 
capacity may be further simplified:  

,                          (8) 

Analogically, the expression (7) for carrying capacity may be further simplified:  

,           (9) 

If external and internal conditions can be considered as constant during the analysed period 
of time, the equation (9) can be simplified as 

,               (10) 

where external and internal conditions can be considered as functional parameters, thus 
equation (10) can be simply re-written as equation (8). 

In practice, an even more significantly simplified version is often used. Namely, in case of 
a homogenous territory (e.g. a vast coastal area with the same type of ecosystems) it is 
assumed that an influence in one part of the area does not have any impact in the other ones 
and these impacts are due to the homogeneity of the area the same for the different parts of 
the area that are of the same size. If the carrying capacity component k applies to a part of 

the area on the area unit , then the total carrying capacity can be counted as a product 

of unit carrying capacity and the total area of the homogenous territory  , thus: 

 *                  (11) 

More generally, in the case of non-homogenous territories it is also possible to assume in a 
very simplified way that the influence in one part of the area does not have any impact on 
influences in its other parts and consequently does not have any impacts there. Then the 
total carrying capacity component k of the non-homogenous territory, consisting of n 
homogenous parts, is given as a sum of all n homogenous parts of the territory, thus:  

                 (12) 

Carrying capacity understood in these ways (according to formulas (4) and (5) in general, 
and according to formulas (6) and (7) while being aware of significant simplification and 
inaccuracy of the main influence and impact simplifications) is the most suitable for 
practical utilization. If it is estimated according to formulas (4) or (5), it may be expressed 
for practical utilization in the following way: for a chosen territory of a suitable size one or 
more suitable parameters characterizing the extent of impact are considered in relation to a 
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given influence and to a suitably chosen type of impact. The average value of carrying 
capacity is determined while taking into account a suitably chosen time factor (e.g. seasonal 
changes in ecosystems). Namely, e.g. carrying capacity is determined for territories of a 
suitable size (e.g. a part of a protected area; for instance, it could be the number of canoeists 
on a river within a unit of time), while the intention is to curb the influence in a suitable 
way (typically by setting the rules of visitor behaviour and restricting their space 
distribution in the area).  

 
Figure no. 3: Carrying capacity in the context of assessing the impact,  

type of monitored phenomenon and the intensity of influence and the type  
of impact in relation to the area and the context of monitoring, research,  

admissions and tourism management 
Source: Zelenka, 2012 

5. The practical application of carrying capacity 

The practical application of carrying capacity usually involves simplifications, which 
nevertheless often go beyond limits of permissible simplification and stem either from the 
lack of knowledge concerning the concept of carrying capacity, or from the effort to 
simplify its operationalization. These simplifications often concern the influence, which is 
considered only quantitatively. In other words, the impact rate of the influence on the given 
area and on tourism stakeholders is directly proportional (it is often simplified to the 
linearity of this relation) to the number of visitors to the area. Such simplifications are 
erroneous in two aspects – above all, the impact rate of the influence is not linear (see e.g. 
McCool and Lime, 2001; Cole and Monz, 2003; Cole, 2004); moreover, there might exist a 
synergy of influences (another non-linearity – e.g. strengthening erosion in the area where 
vegetation has been trampled by visitors, see Cole, 2004; Zelenka et al., 2013). Moreover, 
this influence cannot always be considered as homogenous (various behaviour and 
activities of different visitors). Typical simplification of the applied concept of carrying 
capacity to determining tourism carrying capacity in relation to the number of visitors (i.e. 
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the maximum number of people that may visit a tourist destination in the course of one day, 
as e.g. Pásková, 2008 states it for the table mountain of Roraima, Venezuela) it would be 
beneficial and relatively accurate if visitors performed the same activities with mutually 
more or less the same space distribution. It would apply to e.g. hikers walking the same 
trails under the same weather conditions (particularly weather). It is however a difficult-to-
fulfil requirement concerning the stability of external conditions, time and space 
distribution of visitors (it does not take into account walking outside trails) and their 
behaviour. Carrying capacity is in this rough outline considered in relation to the influence, 
but only to its quantity, which radically simplifies derived results and makes them 
inaccurate. 

 
6. Case studies of the practical application of carrying capacity 

This chapter shortly presents two case studies of the practical application of carrying 
capacity with an emphasis on simplicity of these examples and their relation to the 
proposed mathematical concept of carrying capacity. 

Case study 1. Psychological and social culture carrying capacity 

Visitors' psychological carrying capacity is determined by physical or virtual testing of 
visitors' perception and its internal emotional interpretation. As Sterl et al. (2004) showed 
when measuring psychological carrying capacity in the Austrian national park Danube 
Floodplains, carrying capacity can be expressed as the maximum number of ships that 
visitors encounter per one kilometre, or the total number of ships they encounter. It showed 
the limits of linear calculation of carrying capacity expressed by the equation (11), here 
applied to a river unit. Also in relation to the study by Arnberger, Haider, and Muhar (2004) 
for the same type of social/social-cultural carrying capacity it shows that psychological 
carrying capacity demonstrates non-linear behaviour and dependence on a lot of 
parameters, not only e.g. on the number of further visitors. 

Case study 2. Ecological carrying capacity 

Ecological carrying capacity belongs to the components of carrying capacity which it is the 
most difficult to utilize in destination and visitor management. The reason is the 
dependence on local conditions as well as on the influence in effect (see e.g. discussions in 
Hammitt and Cole (1998), Cole (2004), Cole and Monz (2003; 2004), Lobo et al. (2013). 
Its determining should be based on a relatively complex equation (9). For its correct 
implementation in the given area the complex approach described in Stursa (2002) is 
suitable. 

Conclusions 

The concept of carrying capacity is from the theoretical point of view undoubtedly a useful 
approach as well as a base for other sustainability tools including sustainable tourism 
management. Nonetheless, its practical application to the protection of nature and 
landscape is full of possible pitfalls (see discussions and explications in e.g. Papageorgiou 
and Brotherton (1999), Buckley (1999), Saveriades (2000), McCool a Lime (2001), 
Pásková (2003), Zelenka (2007), Pásková (2008)). Despite problems, it is widely used in a 
lot of protected areas and other valuable and fragile landscapes as a tool for avoiding or 
suppressing negative and, on the other hand, strengthening positive impacts of tourism. 
Considering carrying capacity, or more generally limits of tourism development, is of a 
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significant predictive potential. To apply this concept correctly and efficiently, it is useful 
to follow the following list of advice, ideas, and findings that concern carrying capacity 
(see Pásková, 2003; Zelenka, 2007; Pásková, 2008; Zelenka, 2012): 

 Carrying capacity is not recommended to consider only as an objective characteristics 
of a given area. At the same time, it should be seen as a managerial concept in relation to its 
utilization (see e.g. Pásková, 2008). Carrying capacity is multidimensional and it may be 
described in a lot of different ways. This multidimensionality must be borne in mind in 
relation to the character of impacts on the natural and socio-cultural parts of the area. 
According to the purpose of its utilization in management, it is relevant to choose 
dimensions and their specifications in relation to the appropriately defined area, the type of 
phenomena, possibilities of influence and impact monitoring. 

 Capacity to absorb tourism impacts must be perceived as a time-space variable, e.g. in 
the case of ecological carrying capacity, its manifestations must be considered in relation to 
the local changeability of ecosystems, time changeability (seasons, weather, belated effects 
of certain influences) and a suitable size of the area for its determining and utilization 
(making an average across dissimilar ecosystems)  

 Carrying capacity should be viewed as a dynamic quantity – under dissimilar 
conditions tourism effects on nature and landscape might be much different even if there 
are otherwise the same numbers of visitors. For example, the same amount of hiking 
visitors behaving in the same way in the given area in dry and rainy weather, respectively. 
Carrying capacity is also different in different seasons. Concretely, e.g. biophysical impacts 
result from a lot of variables: the rate of area utilization, visitor behaviour, types of visitor 
activities, destination management activities, realized investments in the protection of 
nature and landscape, types of tourism facilities and ways of their utilization, weather, 
seasonality and localisation of utilization, soil, geologic, vegetation and topographic 
characteristics.  

 Thoroughly describe how the value (interval, delineation) of carrying capacity was 
determined and for what conditions (e.g. for what segment of visitors); then it is possible to 
determine (estimate) the carrying capacity under different circumstances. 

 When ignoring mutual interactions, energy and matter flows and animal migration, 
carrying capacity could be determined by dividing the given area into individual 
ecosystems with different characteristics. Even so, it is necessary to consider several 
different environmental carrying capacities as individual components are variously 
sensitive to external influences (see figure no. 3). It is essential to select a suitable 
representative part of every ecosystem. Determining environmental carrying capacity 
should be related to these representative parts (e.g. the most endangered endemic species in 
the given ecosystem, or a critically endangered species that occurs there). In other words, it 
is essential to be aware of the fact that the given area can have multiple carrying capacities 
and the rate of their importance for managerial decision-making depends on the essential 
parameter, the purpose of area utilization, how visitors are prepared to enter the area, when 
the research was done, etc.  

 The resilience of the system, its subsystems or components may be influenced by 
management both positively and negatively (see figure no. 3). This can be done in tourism 
by preparing for the influence caused by an external factor (e.g. by educating local 
community), by planning tourism infrastructure (its size, location, type, etc.), by optimizing 
visitor flows and visitor concentration (optimizing paths and trails – their location, type of 
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surface, etc.).The increased resilience of protected areas has to do with visitor management 
and zoning of tourism.  

 Carrying capacity should be seen as an approximate value, or an interval. It should be 
periodically determined, made more accurate, and interpreted. Therefore, it is important to 
do constant monitoring and tourism research, non-linear modelling, modelling using 
techniques of artificial intelligence and cognitive sciences, and utilize Delphi method and 
experts from different fields. 

 It is also vital to consider how difficult it is to determine the relation between the 
impact of tourism and nature and landscape changes. It is so, among other reasons, because 
our current knowledge of processes in complex ecosystems is still limited, impacts caused 
by certain influences often manifest in the area belatedly, there are overlaps with impacts of 
other human activities (e.g. residents' activities in the area, transmission of pollutants from 
distant areas), overlaps with the influences caused by unstable and fluctuating natural 
conditions (e.g. different weather in different monitored years). 

 Geographical conditions should be taken into account as well – different ecosystems 
are variously sensitive to certain types of impact.  

 Realize that determined values (intervals) are managerial decision – it is impossible to 
determine them objectively. Nobody can therefore say whether certain changes in the given 
ecosystem are still acceptable or not (the same applies to the Limits of Acceptable Change 
Model, or the LAC Model, as well as to indicators of sustainable tourism).  

 It is appropriate to combine the approach of carrying capacity with the LAC Model. 
Moreover, the LAC Model is the basis for most models of visitor management. 

 
Acknowledgements 

The support of INKOV project # CZ.1.07/2.3.00/20.0001 financed from EU and Czech 
Republic funds is kindly acknowledged. 
 
References 

Ahn, B., Lee, B. and Shafer, C.S., 2002. Operationalizing sustainability in regional tourism 
planning: an application of the limits of acceptable change framework. Tourism 
Management, 23(1), pp. 1-15, [online] Available at: <http://www.sciencedirect.com/ 
science/article/pii/S0261517701000590> [Accessed 14 July 2013]. 

Arnberger, A., Haider, W., and Muhar, A., 2004. Social Carrying Capacity of an Urban Park 
in Vienna. In: The Finnish Forest Research Institute, Policies, methods and tools for 
visitor management – proceedings of the second International Conference on 
Monitoring and Management of Visitor Flows in Recreational and Protected Areas. 
Rovaniemi, Finland, 16-20 June 2004, pp. 361-368. 

Buckley, R., 1999. An ecological perspective on carrying capacity. Annals of Tourism 
Research, 26(3), pp. 705-708. 

Cole, D.C., 2004. Monitoring and Management of Recreation in Protected Areas: the 
Contributions and Limitations of Science. In: The Finnish Forest Research Institute, 
Policies, methods and tools for visitor management – proceedings of the second 
International Conference on Monitoring and Management of Visitor Flows in 
Recreational and Protected Areas. Rovaniemi, Finland, 16-20 June 2004, pp. 10-17. 



Economic Interferences AE 
 

Vol. XVI • No. 36 • May 2014 653 

Cole, D.N. and Monz, C.A., 2003. Impacts of camping on vegetation: response and 
recovery following acute and chronic disturbance. Environmental Management, 32(6), 
pp. 693-705. 

Cole, D.N. and Monz, C.A., 2004. Spatial patterns of recreation impact on experimental 
campsites. Journal of Environmental Management, 70(1), pp. 73–84. 

Doxey, G.V., 1975. A causation theory of visitor-resident irritants: methodology and 
research inferences. In: Proceedings of the Travel Research Association. 6th Annual 
Conference, San Diego. pp. 195-198. 

Frauman, E. and Banks, S., 2011. Gateway community resident perceptions of tourism 
development: Incorporating Importance-Performance Analysis into a Limits of 
Acceptable Change framework, Tourism Management, 32(1), pp. 128-140. 

Hammitt, W.E. and Cole, D.N., 1998. Wildland recreation: ecology and management, 2nd 
ed. New York: John Wiley. 

Kim, K., Uysal, M., and Sirgy, M.J., 2013. How does tourism in a community impact the 
quality of life of community residents? Tourism Management, 36, pp. 527-540. 

Lobo, H.A.S., Trajano, E., de Alcântara Marinho, M., Bichuette, M.E., Basso Scaleante, 
J.A., Scaleante, O.A.F., Nazaré Rocha, B. and Villela Laterza, F.V., 2013. Projection of 
tourist scenarios onto fragility maps: Framework for determination of provisional tourist 
carrying capacity in a Brazilian show cave. Tourism Management, 35, pp. 234-243. 

Manning, R.E., 2002. How Much is Too Much? Carrying Capacity of National Parks and 
Protected Areas. In: Arnberger, A., Brandenburg, C. and Muhar, A. eds., Proceedings 
International Conference on Monitoring and Management of Visitor Flows in 
Recreational and Protected Areas. Bodenkultur University Vienna, Austria, 30 January 
– 2 February 2002. pp. 306-313. [pdf] Available at: <http://mmv.boku.ac.at/ 
downloads/mmv1-proceedings.pdf> [Accessed 20 October 2013]. 

McCool, S.F. and Lime, D.W., 2001. Tourism Carrying Capacity: Tempting Fantasy or 
Useful Reality? Journal of Sustainable Tourism, 9(5), pp. 372-388. [online] Available 
at: <www.tandfonline.com/doi/abs/10.1080/09669580108667409> [Accessed 20 
October 2013]. 

Monz, C., 2006. Recreation Ecology and Visitor Impact Research: Past, Present and Future. 
In: Siegrist, D. Clivaz, C., Hunziker, M. and Iten, S. eds., Exploring the Nature of 
Management. Proceedings of the Third International Conference on Monitoring and 
Management of Visitor Flows in Recreational and Protected Areas. University of 
Applied Sciences Rapperswil, Switzerland, 13-17 September 2006. [pdf] Available at: 
<http://mmv.boku.ac.at/refbase/files/monz_christopher-2006-recreation_ecology_ 
a.pdf> [Accessed 27 July 2013]. 

Papageorgiou, K. and Brotherton, I., 1999. A management planning framework based on 
ecological, perceptual and economic carrying capacity: The case study of Vikos-Aoos 
National Park, Greece. Journal of Environmental Management, 56(4), pp. 271-284. 

Pásková, M., 2012. Environmentalistika cestovního ruchu (Tourism Environmentalism). 
Czech Journal of Tourism, 1(2), pp. 77-113. 

Pásková, M., 2008. Udržitelnost rozvoje cestovního ruchu (Tourism Development 
Sustainability). Hradec Králové: Gaudeamus. 

Pásková, M., 2003. Změny geografického prostředí vyvolané rozvojem cestovního ruchu ve 
světle kriticko – realistické metodologie (Changes of Geographical Space Caused by 



AE The Concept of Carrying Capacity in Tourism 

 

Amfiteatru Economic 654 

Tourism Development in the Light of Critical Realist Methodology). PhD. Faculty of 
Natural Sciences UK Praha. 

Saarinen, J., 2006. Traditions of Sustainability in Tourism Studies. Annals of Tourism 
Research, 33(4), pp. 1121-1140. 

Salerno, F., Viviano, G., Manfredi, E.C., Caroli, P., Thakuri, S. and Gianni Tartari, G., 
2013. Multiple Carrying Capacities from a management-oriented perspective to 
operationalize sustainable tourism in protected areas. Journal of Environmental 
Management, 128, pp. 116-125. 

Saveriades, A., 2000. Establishing the social tourism carrying capacity for the tourist 
resorts of the east coast of the Republic of Cyprus. Tourism Management, 21(2), pp. 
147-156. 

Simón, F.J.G., Narangajavana, Y. and Palacios Marqués, D., 2004. Carrying capacity in the 
tourism industry: a case study of Hengistbury Head. Tourism Management, 25(2), pp. 
275–283. 

Sumner, L., 1936. Special Report on a Wildlife Study in the High Sierra in Sequoia and 
Yosemite National Parks and Adjacent Territories. Unpublished Report, Washington, 
D.C.: National Park Service Archives. 

Sterl, P., Wagner, S. and Arnberger, A., 2004. Social Carrying Capacity of Canoeists in 
Austria´s Danube Floodplains National Park. In: The Finnish Forest Research Institute, 
Policies, methods and tools for visitor management - Proceedings of the Second 
International Conference on Monitoring and Management of Visitor Flows in 
Recreational and Protected Areas. Rovaniemi, Finland, 16-20 June 2004. pp. 256-263. 
[pdf] Available at: <http://www.metla.fi/julkaisut/workingpapers/2004/mwp002-37.pdf> 
[Accessed 20 October 2013]. 

Stursa, J., 2002. Impacts of Tourism Load on the Mountain Environment (A Case Study of 
the Krkonoše Mountains National Park - the Czech Republic). In: Arnberger, A., 
Brandenburg, C. and Muhar, A. eds., Proceedings International Conference on 
Monitoring and Management of Visitor Flows in Recreational and Protected Areas. pp. 
364-370. [pdf] Available at:<http://mmv.boku.ac.at/refbase/files/stursa_jan-2002-
impacts_of_tourism_l.pdf> [Accessed 20 June 2013]. 

Wagar, J.A., 1964. The carrying capacity of wild lands for recreation. Washington, D.C.: 
Society of American Foresters. 

Zelenka, J. and Pásková, M., 2012. Výkladový slovník cestovního ruchu (The Explanatory 
Dictionary of Tourism), Praha: Linde Praha. 

Zelenka, J., 2012. Únosnákapacita v cestovnímruchu (Tourism Carring Capacity). Czech 
Journal of Tourism, 1(2), pp. 114-134. 

Zelenka, J., Tesitel, J., Pásková, M. and Kusova, D., 2013. Udržitelný cestovní ruch: 
management cestovního ruchu v chráněných územích (Sustainable Tourism: Tourism 
Management in Protected Areas). Hraadec Králové: Gaudeamus. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


