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Abstract
The valuation of ecosystem services by the examples of Tatra national park (Poland) and
Slovensky Raj national park (Slovakia) shows that ecosystem services are of eminent
importance to the local, regional and national economies.
In total, Tatra national park (PL) provides ecosystem services annually worth EUR 742m
(potential range from EUR 593m to 888m), while Slovensky Raj national park (PL) provides around EUR 232m of ecosystem benefits (range from EUR 155m to 342m per
year). The differences are due to the different ecosystem services provided, but also to
the different size of the relevant economies and stakeholder groups.
For both national parks, recreation benefits are most significant. The national parks considered in this study can be labeled “national natural heritage” in terms of the perception
of the national societies, and are therefore visited by hundreds of thousands of tourists
every year. About two thirds of benefits stem from recreation benefits.
Biodiversity conservation is the second most important ecosystem service. The non-use
values in terms of existence, option and bequest values account for about one third of
benefits.
Other ecosystem services are especially significant to the local communities. The national parks provide water, erosion control, and a number of other forest ecosystem
benefits.
Taking the values together, the establishment of the national parks is clearly efficient
from an economic point of view. The costs of establishing and managing the parks are
insignificant compared to the benefits provided, especially regarding those benefits that
are specific to national parks. Further improvements, for instance, according to international IUCN and EU standards, and visitor management, are advisable to conserve biodiversity while still securing the societal benefits in the long term.
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1 Introduction, problem setting and methodological approach
1.1 Introduction
Protected areas – “Land and/or sea especially dedicated to the protection and maintenance of biological diversity, and of natural and associated cultural resources, and managed through legal or other effective means” (IUCN, 1994) – play a major role in conserving biodiversity in terms of genetic, species, ecosystem (habitat) and landscape diversity. Currently, about 25% of European Union’s territorial area is protected under the
FFH- (Flora-Fauna-Habitat) or Birds-Directive. At the same time, WWF’s (2008) living
planet index exhibits a dramatic decrease from 1970 to 2008 in terms of conservation of
species and ecosystems.
Conserving biodiversity is a major inter- and transdisciplinary task. It involves not only
conservation from the viewpoint of ecology, but includes the notion that conservation
efforts are important goals of the whole society. Therefore, economic as well as social
issues have especially to be dealt with in the management of protected areas. The Convention on Biological Diversity (1992) emphasizes a number of issues that include
-

benefit sharing of biodiversity conservation,

-

integration of environmental and equity issues,

-

participation of stakeholders and in particular empowerment of marginal social
groups, and

-

in general, sustainable development integrating ecological, economic, and social
dimensions.

The conservation of biodiversity, in general as well as in situ in protected areas, is based
on the perception of ecological, economic and social goals and problems, and therefore
on a range of societal values influencing and originating from individual values. For instance, the willingness of a society to set aside major parts of its land to conserve biodiversity is an expression of such values.
In times of scarce resources (scarce public and private funds), it is especially important
for biodiversity conservation to highlight the values associated with conserving biodiversity in protected areas. Such valuation has to include, in principle, all dimensions (benefits, costs) of establishing and managing ecosystem services. This is of particular importance regarding the long-term commitment of a society. Biodiversity conservation is a
long-term objective, and the benefits as well become apparent only in a long-term perspective.
However, protected areas are in constant need to justify their existence, and to prove
the benefits to society in order to receive sufficient funds for the management of the
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area. The different categories of protected areas need, of course, different amounts of
resources in order to be managed appropriately. Landscape conservation areas, for instance, often are equipped with fewer financial resources than other categories such as
national parks, biosphere reserves or nature parks.
National parks according to category II of IUCN’s classification system in particular involve four different objectives:
-

Conservation of biodiversity, especially in terms of allowing natural processes;

-

Education and and information for visitors and the general public;

-

Recreation of visitors; and

-

Scientific research.

In order to fulfill such broad range of objectives, national parks at least have to be implemented according to national law, managed by a specialized national park administration, and acknowledged and monitored by international bodies. Such fulfillment of
obligations consumes substantial funds (costs).
The current study explores the benefits of biodiversity conservation in two national parks
in Central Europe, the Slovensky Raj national park in Slovakia, and the Tatra national
park in Poland. The main goal of the study is to assess and value the benefits of biodiversity conservation in terms of the ecosystem services provided by the national parks,
and to draw conclusions on a PES (payment for ecosystem services) scheme harmonizing conservation and economic issues.
The study has therefore the following objectives:
1. Indication of the Total Economic Value (TEV) associated with the economic and
cultural services that the protected areas provide to the PA and the surrounding
region.
2. Composition of a proposal containing two or more scenarios on Payments for
Ecosystem Services (PES) which will serve as a base for follow-up activities (entry into discussions with stakeholders, and identification of a PES concept).
In addition to the national parks of Slovensky Raj and Tatra, a PES scheme for the
Maramures national park (Romania), for which a valuation of ecosystem services already
exists, will be drafted.
The basic notion of the current study is the acknowledgement of the importance of ecosystem services for development, and v.v. the drivers of ecosystem services based on
development. Figure 1 presents this basic conception of the linkages between biodiversity, ecosystem functions, and the drivers for change.
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Figure 1: Biodiversity, ecosystem functioning, ecosystem services, and drivers
of change

Source: CBD (2006, 14).

Based on this concept, the next section provides an overview of the method, the work
flow and the activities of the study.

1.2 Working steps and methodology
The first step of the current project consists of a collection and interpretation of the
relevant ecological data on ecosystem services of the two national parks, and on a geographical assignment of the relevant national park region.
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In order to collect the relevant data, a data information sheet, several personal communications and two workshops were held to specify the available data, and to collect and
interpret information from the two national parks. In a first approach, the data was collected based on information already available.
For the two national parks, not all data was available in sufficient detail. Table 1 presents the first-best outline of information requirements; in the respective subsequent
chapters, the available and relevant data is discussed more thoroughly. The selected
ecosystem services are assumed to mirror the most important ones, while some of the
ecosystem functions presented above in Figure 1 (CBD, 2006) are not included for the
current case studies.

Table 1: Overview of ecosystem services and information requirements
Description of ecosystem services in situ
1.
1.1
1.1.1
1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.2
1.2.1
1.2.2
1.3
1.4
1.5
1.5.1
1.5.2
1.6
1.6.1
1.6.2
1.6.3
1.6.4
1.7
1.7.1
1.7.2
1.7.3
1.7.4
1.8
1.8.1
1.8.2

Ecosystem services
Forest products
Timber
Non-timber products
Water provision, supply
Water retention / flood protection
Carbon sink, climate regulation, CO2 sequestration
Erosion control
Medicinal resources
Agricultural products
Cattle, grazing
Grains, food production
Fishing
Hunting
Recreation
Tourists for a day / no., expenditure, origin, motive to stay
Overnight stays / no., expenditure, origin, motive to stay
Recreation opportunities (national park policies)
Education, information
Hiking
Climbing
Others (e.g. rafting, mountain biking)
Biodiversity conservation values
Habitats, ecosystems, species, landscapes
Existence values
Option / quasi-option values
Bequest values
Cultural values
Traditions, traditional landscapes
Culture, artistic benefits

2.
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.9.1

Other information
Land cover / land use
Economic structure of the region
Development concepts / strategies
PA management plan
PA Management strategies / frameworks
PA budget, decision autonomy (including all transactions)
PA Networks with the region
Stakeholder(s) (involvement)
Socio-economic development of the region:
Municipalities, residents, age/education, jobs, unemployment

Quantity
before*
after*

Prices**
EUR/unit

Source: own draft.

The table lists all relevant ecosystem services provided by the national parks, and includes empty cells for providing more detailed information (description of regional/local
specifics of ecosystem services), quantification of ecosystem services provision before
and after the establishment of the national park, and a first indication of potential economic values attributable to these services.
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It turned out that some of the ecosystem services are not relevant for the national
parks; on the other hand, much data is not readily available. Regarding existence, option and bequest values, no reliable study exists in Poland nor Slovakia on which a
valuation could be based on.
After collection of the available data, the second step consists of linking the quantitative
information to prices.1 As no primary research – except for visitors’ values based on a
survey – will be done in the current study, prices will be derived from the relevant international (context-specific scientific) literature and from environmental values databases
such as EVRI (Environmental Valuation Reference Inventory), taking into account differences in price levels and income between the original study site and the policy sites in
the two national parks:
(1) Benefits transfer
Based on existing valuation studies and data bases on values for ecosystem services, the values and benefits in money terms will be adapted to local/national
circumstances (income, GDP, other information regarding preferences or sociodemographics if necessary and feasible). These adapted values will be applied to
the existing ecological data; the result will be a valuation of ecosystem services
based on values of other studies; the valuation will be presented within a range
of possible results, taking into account scenarios and sensitivity of results.
(2) Primary data collection
In each of the national parks, a visitor survey will collect data on individual’s willingness-to-pay for specific ecosystem services. In particular, the recreation value
and non-use values (existence values) of the park’s services (species & habitat
conservation) will be addressed. The results will show the potential range of values of the park for visitors and the general public.
Finally, the individual values will be aggregated, e.g. by means of the annual number of
visitors to the national park, to derive a broad indication of the potential value of ecosystem services provided by thenational park.
The third work package includes a draft of PES (Payment for ecosystem services)
schemes in three national parks, based on the valuation study. Taking the economic
valuation of ecosystem services, the last working package of the project will include a
discussion of potential payments for ecosystem services by the beneficiaries of these

1

There are numerous studies and paramount literature available regarding the valuation of ecosystem services, from single species to landscapes. It is not the task of the current study to review the literature as reviews are also published. For instance, Ninan (2009) presents a broad
overview of valuing ecosystem services in the different contexts (see also, e.g., Markussen et al.,
2003; Farber et al., 2002; Nunes et al., 2003).
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services. Stakeholder involvement in the form of discussion groups and workshops will
ensure that a reasonable proposal for payments will be drafted. For instance, visitors
(tourist) benefit from the services in terms of habitat and species conservation. The
question arises to what extent tourists contribute to the parks’ budgets.
The current report only includes the valuation of ecosystem services in the Tatra national park (Poland) and the Slovensky Raj national park (Slovakia). The Maramures
Nature Park, as well as the implications for payments of ecosystem services (PES)
schemes and the local/regional economy, will be dealt with in a separate report.
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2 Valuation of ecosystem services in Tatra national park (Poland)
2.1 Short description of the study site
The Tatra national park (Tatrzanski Park Narodowy) was founded in 1954, and is located
in the Southern part of Poland along the border to Slovakia (on the Slovakian side, a
national park was also established), about 100 km south of Cracow (all data and information compiled from presentations of the Tatra national park administration, 2009).
Early efforts for conservation date back to the late 19th century with joint formal commitments of Poland and Slovakia to conserve the area as a protected area in 1925. In
1993, the national park was also designated as a UNESCO world heritage site, and as a
biosphere reserve. With Poland’s (and Slovakia’s) accession to the European Union, the
area was also designated as a Natura 2000 site according to the Habitats and Birds Directives.
The national park is established on an area of 21,164 hectares of which 82% are publicly
owned land. Forest ecosystems account for 72% of the area of which about 58% are
natural or semi-natural forests. The core zone of the park is maintained on about 60%
of the total land, the other parts include a buffer and a transition zone. While 92% of the
forest area now consists of spruce, silver fur and beech are expected to increase their
share of land to 20% and 13%, respectively, pushing back spruce areas, according to
forest management plans. Many prominent (charismatic, “flagship”) animal species
populate the national park such as chamois, marmot, brown bear, lynx, wolf, otter, eagle, and falcon. Parts of the area are alpine areas, with many meadows and traditional
forms of pasture. The national park is an important tourist attraction; currently, the national park annually counts about 2m visitors who have to purchase tickets for access to
the park. The national park administration implements and monitors a rather strict regime regarding visitor management. Access to the park is restricted to certain areas and
routes with temporal and spatial bans, including rules for hiking, climbing, mountain
biking, skiing, and accessing the many caves in the area. Sports competitions and paragliding are prohibited.

2.2 Ecosystem services and money values
2.2.1 Forest products and ecosystem services
In the following, the different forest products and ecosystem services will be briefly described, and – where possible – valued in money units. In addition, the sections include
a discussion of uncertainties, and the possible range of money values.
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Timber
Starting with timber as one of the main services in many ecosystems (1.1.1, timber, see
Table 1, page 5), the Tatra national park was formerly known as a major source of timber, in particular used as an input to the mining industry in the 18th and 19th century.
However, according to the Tatra national park administration (2009), there is nowadays
no commercial use and harvesting (logging) of timber. Under the control of the national
park administration, and only based on ecological necessities, selective logging takes
place in the event of windfall, spreading of bark beetle, or avalanches outside the core
zone. At some occasions, the selective logging is done together with the aim to change
the composition of tree species according to the ecological forest management plan.
However, such logging is only a minor national park policy; mainly, the change of species composition is left to natural processes. Logging only takes place in the buffer zones
of the park; no measures are done in the core zone. As the forests do not provide any
substantial timber for commercial use, the ecosystem service of providing timber is negligible.2
Non-timber forest products
Non-timber forest products (1.1.2), such as berries and mushrooms, are collected in
some few areas of the park only for private purposes (no commercial use), and only in
the landscape conservation zone (picking non-timber forest products is prohibited in the
core zone). There are currently no statistics available on such non-timber forest products; however, it is assumed that such harvesting is of very limited importance. A few
hundreds of tree seeds are harvested annually by the national park administration and
sold to locals. Taking all together, non-timber forest products do not play a significant
role in valuing ecosystem services of the Tatra national park.
Water provision, water supply
The Tatra national park is rich in water sources, both regarding run-off as well as many
springs (1.1.3). Within the national park boundaries, 52 springs are located. On average, they provide annually about 7m cubic meters (m³) of fresh water, of which 5.5m
m³ are used for the local water supply of the town of Zakopane and other adjacent
communities (while the town of Zakopane has less than 30,000 residents, resident numbers can go up to 2-300,000 during the tourist season with peaks close to 500,000 tourists). The water sources of the national park therefore provide crucial “inputs” to the
population of the town, as well as to the tourism industry. The price of one m³ of drinking water ranges in Poland from PLN 1.95 to 3.99 for households (EUR 0.47 to 0.96),
2

This only refers to the timber products for commercial use. Water retention and purification,
carbon sequestration, and the non-use values of providing habitats to important species, are dealt
with in the sections below.
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with a mean of PLN 2.81 (EUR 0.68) (all figures in 2005 prices; Bartczak et al., 2007).
Valued by actual water tariffs (prices), the value of fresh water actually used comes up
to EUR 3.7m per year; if we assume that the springs would fully be used for drinking
water purposes, the value of water provision of the Tatra national park ecosystems
would amount to EUR 4.76m per year. Given the current water use of 5.5m m³ per year,
the lower bound amounts to EUR 2.585m (water price EUR 0.47 per m³), the upper
bound would be EUR 5.28m (water price of EUR 0.96 per m³).
Additional to water supply, water is used in four small hydro-electric power plants inside
the national park. Actual production figures are currently not available, but production is
very limited and only for local purposes.
Water retention, flood protection
The ecosystems of Tatra national park are important for retaining water runoff from the
area (1.1.4). Regular annual floods occur while no flood protection infrastructure is current in place. Since there is no primary data on the value of water retention and flood
protection available, the current study has to rely on valuation studies concentrating on
public expenditure for flood protection that can be saved by a functioning forest ecosystem (abatement costs saved). Other possible methods include
-

the quantitative calculation of water retained by the functioning forest ecosystem
in comparison to a landscape with non-functioning forest ecosystems, or even no
forest cover. This amount of water retained then may be valued with water
prices.

-

hedonic pricing for property values that would be changed if water is not retained
in the ecosystem, and floods are more frequent.

As far as the Tatra national park is concerned, there are no primary studies neither on
the potential water retention (measured in m³) nor on property values for the hypothetical scenario that forests would be decreased and therefore would not provide water retention and flood protection any more.
Values for forest ecosystems’ function to water retention and flood protection in several
international studies range from EUR 45 to 150 per hectare (Croitoru, 2008; cf. also
IUCN/World Bank, 2004). Chiabai et al. (2009) estimate the marginal value of all provisioning services of forest ecosystems (type of biome: temperate mixed) to amount to
EUR 107 per hectare (this value also includes erosion control). Krieger (2001) estimates
the value of water regulation and erosion control to be around EUR 90 per hectare (current prices). Pearce (2001) assesses the value of flood control to amount to about EUR
45 per hectare.
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As the forests of Tatra national park are fully functional regarding water retention and
flood protection, it can be assumed that the value of EUR 90 per hectare is a reasonable
approximate. Given that this amount is based on average EU income, and accounting for
the income differential between the EU27 and the Polish economy (100:53), the value
per hectare can be transferred to the policy site by approximating it by EUR 48 per hectare. The Tatra national park includes an area of 15,122 hectares of forest ecosystems.
Valued by EUR 48 per hectare, the economic value of water retention, flood control and
erosion control of the Tatra national park forest ecosystems may amount to EUR
725,856 per year. The lower bound, taking into account EUR 45 per hectare at EU27
price levels (transferred to Polish income levels, this would amount to EUR 24 per hectare), the value of water retention services (including erosion control) amounts to EUR
362,928 per year. The upper bound, assuming EUR 107 per hectare (transferred value
of EUR 57), the annual value comes up to EUR 861,954.
Carbon sink, carbon sequestration
Regarding carbon sequestration (1.1.5), the valuation of forest ecosystems in the Tatra
national park poses methodological problems in terms of the choice of the relevant baseline. It is straight forward to assume a carbon sequestration effect of a newly planted (or
naturally succeeded) forest of a formerly deforested area. However, the Tatra national
park includes forest areas which might change in composition. The area (hectares) itself
is not going to be changed in the future.
Nevertheless, the literature provides several value estimates regarding carbon sequestration (in EUR per hectare), in some studies depending on whether sustainable harvesting takes place. A simple but intriguing valuation approach in the current context consists of valuing the costs of forestation, and then connecting these costs to the carbon
sequestered in the new forest. If – as in the current case – a forest already exists, meeting a carbon reduction goal can be more easily achieved. The saving of the costs of carbon sequestration in a newly planted forest is therefore one possible approach to valuing
this ecosystem service. Other approaches include the attempts to value the costs of climate change, then computing damage costs per ton of carbon, and linking these costs
to carbon potentially sequestered in an existing or newly planted forest. For the latter
approach, it is particularly important to consider the time perspective (life cycle) and the
discount rates assumed to mirror time preferences for carbon emissions and climate
change. In the current case of the Tatra national park, with a forest already existing, we
can assume that the additional carbon bound in the forest is limited. The forest will grow
since commercial forestry was stopped five years ago, and the changing composition of
the forest might add some more potential for a carbon sink. However, when the forest
has reached its long-term equilibrium, no more carbon will be stored. The small effect of
carbon sequestration is therefore limited.
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Regarding the valuation of carbon sequestration, there is a broad range of values available in the relevant literature. For instance, Stavins and Richard (2005) calculate the net
present value per area unit, depending on the discount rate and the sequestration rates
of a forest (e.g. newly planted vs. existing; periodic harvesting vs. sustainable/no harvesting). The forests in the Tatra national park are assumed not to be harvested in the
future, only the composition of the tree species can be assumed to slowly approach the
natural composition. Taking the lower bound of the discount rate (2.5%), no periodic
harvesting of a mixed stand forest, the present value amounts to 227 EUR per hectare;
per year, the equivalent value of carbon sequestration of the study by Stavins and Richard (2005) is EUR 5.7 per hectare. Van Kooten et al. (2004) calculate the value of carbon sequestration to amount to a range of EUR 90 to 596 per hectare (present value,
discount rate between 3.5 and 5%), with an equivalent value per year of EUR 4 to 30
per hectare. Brainard et al. (2009) calculate with a “reasonable value” between EUR 200
and 250 per hectare (present value, discount rate 3.5-5%). This value translates to an
annual value of EUR 7-12.5 per hectare. Chiabai et al. (2009) come up with a value of
EUR 240-382 per hectare at a discount rate of 3%, equivalent to a value of EUR 7-12
per hectare and year.
For the Tatra national park, the marginal value of carbon sequestration is problematic
since the forest already exists, and the mode of managing the forest has not been
changed during recent years (and is not expected to be changed in the future). However, as mentioned above, it is reasonable to assume that the forest will slowly grow,
will not be harvested and will therefore build some additional carbon storage (sink) in
order to contribute to carbon emission reductions. Taking the middle range of values
discussed above, at about EUR 12 per year and hectare, and assuming an income differential for Poland of 53% of the EU27 average, a valuation of the ecosystem service of
storing carbon may end up with a value per hectare and year of EUR 6. Combined with
the total forest area of the park (15,122 hectares), the carbon sequestration of the forests in Tatra national park can be valued annually at EUR 90,732. The lower bound of
EUR 7 per hectare (transferred value: EUR 3.7 per hectare and year) leads to an annual
value of EUR 56,102. The upper bound may lay at EUR 240,440 (taking the value of EUR
30 per hectare, transferred to EUR 16 per hectare for the Polish economy). The economic value of carbon sequestration is, as mentioned above, limited and will end when
the forest will have reached its long-term equilibrium.
Erosion control
Erosion control (1.1.6) was included in the valuation of water retention and flood control
above (ecosystem service 1.1.4).
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Medicinal resources
According to the Tatra national park regulations it is strictly prohibited to pick and collect
plants in the national park. While the ecosystems of the park may be considered as a
reservoir for potentially useful drugs, there is lack of data on such potential drugs, and
there is also no current use of such herbs or similar plants. Due to these circumstances,
plants for medicinal use may exist, but cannot be valued in the current study.

2.2.2 Agriculture and ecosystem services
Cattle, grazing
In general, there is no agricultural use of the areas inside the national park boundaries,
but the national park administration allows for extensive sheep grazing for the meadows
to keep these areas open from trees and bushes (ecosystem service 1.2.1). This grazing
is basically done under the regulations of the national park administration and mainly for
ecological management purposes. The sheep, however, produce milk which is used for
some traditional cheese production. This cheese production is marginal since the traditional cheese is also produced (in significantly larger quantities) outside the park areas.
There are some minor revenues of the cheese production included in the national park
budget. And separate valuation – also due to lack of data – of ecosystem service provision is therefore not necessary.
Grains, food production
There is no food production (grains) allowed within the national park (1.2.2).

2.2.3 Fishing
There is no fishing (ecosystem service 1.3) allowed in the national park.

2.2.4 Hunting
There is no hunting (ecosystem service 1.4) allowed in the national park. Formerly,
about 5 years ago, the national park administration stopped all hunting which was, anyway, done solely for the purpose of regulating game (all hunting rights are held by the
national park). Nowadays, natural enemies such as wolf and lynx hunt game. Outside
the national park, private land owners are fully compensated if predators hunt their
animals (e.g. sheep).
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2.3 Recreation and existence values of visitors
2.3.1 Introduction
The valuation of the ecosystem services referring to recreation and national park policies
(1.5) as well as biodiversity values (e.g. existence value, 1.7) took place by means of a
questionnaire addressed to visitors of the park. Therefore, primary data on these ecosystem values were elicited and aggregated.
Annually, about 2m tourists visit the national park every year. Every visitor has to purchase a ticket (for a day or a week) at 16 entry points. Ticket prices vary according to
season, regular tickets in the high season are sold for PLN 4.40, students and children
pay less (PLN 2.20). Off-season tickets are sold for PLN 3.20 and 1.60, respectively. The
national park earns about PLN 10m per year (ticket sales, other fees such as parking,
cave visits, licenses, and other services) which are used for national park management.
Regarding cultural values, there are some ancient shepherd’s cottages in the park, as
well as three old monasteries which can be visited. Within the national park boundaries,
there are one cable car and two ski lifts with two downhill slopes. These infrastructures
were built prior to the establishment of the national park (IUCN category II). Crosscountry skiing is allowed on signed tracks. The national park management pursues a
“Zero tolerance policy” against visitors infringing national park regulations (such as skiing off track or ignoring temporal/spatial access bans).

2.3.2 General questions regarding environmental values and the national park visit
The questionnaire distributed during July and August 2009 in the Tatra national park –
reprinted in the Appendix beginning at page 48 – first dealt with a block of questions
regarding visitors’ engagement and information on biodiversity in general, and national
park aims and policies in particular. In total, 289 questionnaires were collected, of which
287 (99%) are from Poland.
93% (268) of the respondents stated that they are not members of conservation or environmental organizations. 7% (20) are regularly donating to such organizations with a
mean of about EUR 62 per year (standard deviation EUR 103; only 12 respondents indicated their annual donations to environmental organizations). Regarding the information
level, 19% of respondents (55 questionnaires) have heard of the biodiversity definition
of the United Nations (“diversity of genes, species (animals, plants), ecosystems and
landscapes”) in detail before, while 55% have heard the definition but do not have detailed knowledge. For some 25% of respondents, the presented definition is new.
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Respondents feel medium informed about different aspects of the national park. On average, respondents assess their information level about the national park aims with 2.99
points, about species and nature conservation programs at 3.02 points, recreation activities and possibilities at 3.06, and cultural and education offers of the national park at
3.09 points (Figure 2). This assessment of information level is a first hint towards environmental values, and suggests that information should be improved especially in the
latter three fields. The differences, though, are not significant; overall, the information
level does not seem to be very high. On average, respondents’ information level is in the
middle between “informed” and “not informed”. National park aims are at least known to
45% of respondents. Otherwise, about 40 to 45% of respondents indicated that they are
“not well” or “not at all” informed.

Figure 2: Self-assessed information level of respondents regarding national
park policies and offers

Points of level of information (1=very well
informed, 5=not all all informed)
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1.50

1.00
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Source: Visitors’ survey in Tatra national park; own calculations.

When valuing national park ecosystem services such as the conservation of biodiversity
(e.g. existence and recreation values), it is of crucial importance that respondents have
some basic knowledge about national park aims and objectives. Out of 12 items, respondents were asked to choose four items which they would consider to be the most
important national park aims. According to IUCN category II criteria, the conservation of
biodiversity and natural dynamics (processes), information and education, recreation,
and scientific research, should gain the highest attention. Testing visitors also reveals
whether the national park provides sufficient information, or whether the information is
received and understood adequately by visitors. As Figure 3 suggests, some of the items
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considered to be most important are not specified in the IUCN national park aims. However, the four main aims of the national park are also named by respondents as the
most important aims. Interestingly, some visitors would wish that the national park
should concentrate on the construction of roads and sustainable forestry – aims that are
fundamentally contradictory to these “official” aims. This result suggests that information policies of the national park could be sharpened in this respect. Nevertheless, it
seems that visitors have a rather clear picture of national park aims. Their selfassessment mirrored above (see Figure 2) seems to be too pessimistic in terms of visitors’ information level.

Figure 3: National park aims considered most important
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Source: Visitors’ survey in Tatra national park; own calculations.

Regarding the actual (current) visit to the national park, the majority of visitors said that
they have visited the national park more than four times (61%). Only a minority (6%)
stated that the current visit would be the first one. The duration of the current stay is on
average about 7.86 days (standard deviation 4.8 days).
The national park offers a range of facilities for visitors. Most popular are nature trails
and guided tours, while kids’ activities are not experienced by many visitors (Figure 4).
The main activities in the national park are certainly “typical” activities of visitors in national parks (hiking, mountain climbing, observation of plants/animals). However, some
of these activities can also be done at other places and do not necessarily take place in
protected areas (see Figure 5), for instance, for parts of hiking, using the cable car, and
going to restaurants, there are certainly substitutes in other areas available.
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Figure 4: National park facilities used by visitors
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Source: Visitors’ survey in Tatra national park; own calculations.

Figure 5: Main activities of visitors in the national park
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Source: Visitors’ survey in Tatra national park; own calculations.
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2.3.3 Motives for visiting the national park and travel costs of visitors
For valuing the recreation value of visitors in a protected area, it is of crucial importance
to differentiate between visitors who solely come to visit the national park, and those
who had other motives of visiting the region and then just dropped by. In the first case,
the journey to the region is closely connected to the national park’s existence, while the
latter includes motives other than the facilities and offers of the national park. Regarding
recreation values, measuring travel costs is usually considered to be a reliable tool when
the motive of visiting the area is closely connected to the national park. Otherwise,
travel costs borne by the visitor are also founded in other motives, and therefore are
only partially attributable to the recreation value of the national park.
Respondents in the current survey exhibited visiting motives that are rather closely connected to the establishment of the national park. 73% stated that they came solely for
the purpose to see the national park, while another 11% came by based on other motives (e.g. visit of friends, family) and took the chance to visit the park. Other motives
to visit the regions were stated by 14%.
5.2% of visitors are travelling alone, while 32% are travelling with partners, family
(33%) or friends (26%). Organized tours have only minor importance (4%). Groups
include on average about 4 persons (standard deviation 9.6 persons). The most important transport mode is the private car (54%), compared to Western European national
parks, a high percentage (33%) travelled by train, followed by bus (13%). On average,
the journey to the national park took 7.89 hours (standard deviation 4.9 hours); the
park is on average about 471 kilometers (standard deviation about 722 km) away from
the home of the respondents.
Measuring travel costs was done in the questionnaire by asking visitors regarding their
expenses per day for certain expenditure categories. In total, visitors spend on average
about EUR 45.4 per day and person during their visit of the national park (standard deviation EUR 74.7, median value EUR 20.9). The 90% confidence interval lies between
EUR 38.1 and EUR 52.6. Table 2 presents the details of expenditure categories suggesting that most money is spent on accommodation, sporting activities, and meals. Taking
only transport costs, entry fees and museums costs into account – expenditure which is
directly connected to a national park visit, while other costs can be assumed to accrue in
one way or the other during “normal” life or in other tourist destinations –, visitor
spending amounts to EUR 10.5 per day and visitor (standard deviation EUR 16.1; 90%
confidence interval EUR 8.8 to EUR 12.2).
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Table 2: Travel cost (expenditure categories) of visitors per day (in EUR)
Expenditure
category

Mean

standard deviation

Accomodation
Sports
Others
Meals
Transport
Museums
Shopping
Entrance fee
Total

13.6
8.3
5.5
5.3
4.7
3.7
2.1
2.0
45.4

27.3
13.3
6.9
8.0
10.0
3.9
3.1
2.2
74.7

Source: Visitors’ survey in Tatra Raj national park; own calculations.

Total spending per visit and per person is computed based on mean travel costs (EUR
45.4 with a lower and upper bound according to the confidence interval; resp. EUR 10.5,
see above), assuming that only those visitors who solely come for the purpose of visiting
the national park, and staying on average 7.86 days in the region. Therefore, we can
estimate total expenditure of an average amount of EUR 259.4 per person and stay
(with a lower bound of EUR 217.4 and an upper bound of EUR 300.8).
For assessing the potential economic significance of the park for the region, a further
question asked where visitors stay overnight. While only 5% of visitors only stayed for
the day, the rest used accommodation close to the national park, in particular in the
communities of Zakopane (48%), Koscielisko (9%), Kiry (6%) and Bukowina Tatrazanska (2%).
Aggregating the travel costs elicited in the survey to the total number of visitors (about
2.0m per year) to the national park per year, given the daily expenditure, and the average number of days in the national park region, we end up with an estimate of total
travel costs of about EUR 519m per year. This figure has to be considered as a rough
estimate at the upper bound since visitors would bear a large part of these costs also in
other holiday resorts, and would have spent money otherwise. Taking the lower and upper bound of the 90% confidence interval leads to range of possible recreation values of
annually EUR 435m and EUR 601m. Taking the lower bound of only transport costs and
fees, total recreation value amounts to EUR 21m per year (possible range between EUR
18m and EUR 24m).

2.3.4 Willingness-to-pay for national park policies and environmental
values
In order to derive an indication of potential values in terms of existence, (quasi-) option
and bequest values of biodiversity conservation, and to facilitate the comparison between Tatra and Slovensky Raj national parks, the willingness-to-pay (WTP) question
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was formulated as concretely as possible while still being general enough to facilitate the
comparison between the two national parks (Tatra/Slovensky Raj national parks). The
policy offered consisted of a sustaining of the species conservation programs of the park
by an annual ear-marked payment elicited by a payment card. The question also explained that the funds provided by the government are unsecure, and that citizens had
to pay directly for national park policies. Respondents were also warned that their stated
WTP bids were on top of their expenses during the visit.
On average, respondents were willing to pay EUR 13.8 (standard deviation EUR 39.9) for
securing the financing of national park programs, with a median value of EUR 4.4. The
90% confidence interval of the mean lies between EUR 9.8 and 17.6. Figure 6 shows the
distribution of WTP bids elicited by the payment card with a range from “Nothing” to
“EUR 500”.

Figure 6: Distribution of WTP bids of respondents
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Source: Visitors’ survey in Tatra national park; own calculations.

Regarding the motives for payments, and the financing of conservation activities in particular, the questionnaire included a range of statements which the respondent was
asked to value on a 5-point scale (1=”agree fully” to 5=”reject completely”).
The first debriefing question dealt with respondents who stated that they have no WTP
for conservation policies, in order to find out whether the answer of Zero WTP involved
preferences or was due to protest bids. Table 3 summarizes two questions of the questionnaire eliciting such preferences or perceptions.
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Table 3: Statements regarding the payment for nature conservation programs
Points (m ean)

Question 21
My income is too small for a
contribution
Nature conservation should be
financed publicly
I would like to await others'
contributions
I already pay too much taxes
I would like to donate to other
programs
Nature conservation is not that much
worth to me
Question 22
Nature conservation is important
regardless the cost
I have not thought about my
willingness-to-pay before
I would be willing to pay even if a
majority would'nt
I talk much about nature
conservation with friends/family

2.91
3.05
3.80
3.14
3.74
3.72

2.14
2.23
2.73
3.11

Source: Visitors’ survey in Tatra national park; own calculations.

The results presented in Table 3 highlight that most of respondents exhibit reasonable
preferences regarding payments and financing, the rate of protest bids – respondents
that reject the payments right away without deeper reasoning – is rather low. Mainly,
respondents stated that their income would be too small to afford additional expenses,
or that they would already pay too much tax.
Besides questions of financing, general preferences toward species conservation are
very strong. For instance, strong agreement was indicated by respondents to the statement that nature and species conservation is important regardless the cost; however,
respondents are generally not very familiar with valuation of environmental services.
When eliciting WTP from respondents, it is also important whether respondents thought
of substitutes for their visit. If they perceive other areas to be adequate substitutes to
Tatra national park, their WTP might be lower even if they hold strong preferences while
they would just prefer to donate to nature conservation for other species or ecosystems.
In general, respondents accept temporal or spatial restrictions necessary for conservation objectives, and would also visit the national park in the future. Only a minority of
respondents would spend their holidays at other locations or even change their activities. Table 4 presents the respondents perception towards restrictions of access to (areas of) the national park necessary for conservation purposes.
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Table 4: Preferences regarding temporal or spatial restrictions of access to the
park, and substitutes for national park activities
Points (m ean)

I would visit the national park

2.75

I accept temporal/spatial restrictions

1.93

I would not visit the national park
any more
I would choose another area for
hiking
I would spend my holidays in another
location
I would spend my holidays abroad

4.12
3.54
3.75
3.87

Source: Visitors’ survey in Tatra national park; own calculations.

The main motive for respondents to express a willingness-to-pay (WTP) for the financing
of the national park is “the right to exist” (existence motive) with 33% of respondents;
in order to conserve nature for their children (bequest motive), 27% of respondents are
WTP. The option value (personal benefit in the future) is the main motive of 18% of respondents. (For the rest of respondents’ answers, no differentiation is available.)
The individual WTP-figures elicited in the visitors’ survey have to be aggregated to account for the willingness-to-pay for the existence, option and bequest values (non-use
values) of the Tatra national park by the whole population of Poland. However, this is
not an easy task since there are many uncertainties involved. In particular, an aggregation has to take into account the following aspects:
-

Visiting the national park and/or willing to pay for conservation programs dependents on available substitutes. If there are other protected areas in Poland,
willingness to pay would be lower than if the Tatra national park is considered to
be unique. In the current case of the Tatra national park, it is arguable that the
Polish population considers this park as unique (highest mountain in Poland, alpine landscape otherwise non-existing).

-

Usually, willingness to pay for non-use decreases with the distance to the park.
Residents from areas more close to the park value the protected area higher than
those living far away. In the current study, there is no significant correlation between the distance or travel time, and the willingness-to-pay of visitors.

-

Average income of respondents in the survey was close to EUR 830 per month.
This figure is rather close to the Polish average GDP of roughly EUR 1,030 per
month (measured in PPP); in EUR, based on actual exchange rates, per-capita income is about EUR 600. The respondents of the survey therefore may have an
income slightly above average. Adapted to the lower income level, WTP per re-
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spondent, based on the Polish average income, can be assumed to be about
EUR 9.9 per person.
Based on these considerations, and given a Polish population (aged 14 or higher) of
21.9m, we may calculate the non-use values of Tatra national park for the Polish economy to amount to about EUR 216,8m per year. Accounting for the deviation around the
mean WTP of EUR 9.9 per person and assuming a 90% confidence interval, we can calculate a range between EUR 7.1 and EUR 12.8. This estimate gives a range of potential
non-use values between EUR 155.3m and EUR 281.1m per year.
Breaking down this number to the motives of visitors willing to pay, we arrive at approximately EUR 92.1m per year for the existence value, about EUR 75.8m for the bequest value, and roughly EUR 48.9m for the option value.

2.3.5 Socio-economics of respondents
A final brief section of the questionnaire dealt with socio-economic characteristics of respondents. Data collected in this section should, first, show that the survey is close to
being representative to the total population; second, for subsequently estimating econometric models and controlling for differences in socio-economic attributes, these data
are crucial (this working step is beyond the scope of the current study). However, without describing in detail the group of respondents, Table 5 presents summary statistics of
these attributes.
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Table 5: Socio-economics of respondents (Tatra national park)
Gender
Female
Male
Age of respondent
(mean)
Number of persons in
the household (mean)
Number of children in
the household (mean)
Education
Fundamental school
High School
University
Profession
Student
Housewife/-man
Looking for job
Retired
Manual worker
White-collar worker
Civil servant
Self-employed
Income
Below 500EUR
500-750EUR
750-1000EUR
1000-1250EUR
1250-1500
Over 1500EUR

52%
48%
33.86
3.18
1.05
6%
42%
52%
28%
3%
4%
7%
8%
41%
2%
7%
23%
32%
13%
14%
5%
13%

Source: Visitors’ survey in Tatra national park; own calculations.
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3 Valuation of ecosystem services in Slovensky Raj national park
(Slovakia)
3.1 Short description of the study site
Slovensky Raj (Slovak Paradise) national park is located near the town of Poprad, in the
central part of Slovakia, about 100 km from Kosice and about 340 km from the Slovak
capital of Bratislava (all information and data from the Slovensky Raj national park
management, 2009). The national park with an elevation above sea level from 500 to
1,700 meters is also rather close to the Tatra national park along the border between
Poland and Slovakia. The national park comprises a total area of 19,753 hectares of core
zone, and a buffer (conservation) zone of 13,011 hectares.
The area has a rather long history in terms of nature conservation. While named “Slovensky Raj” already in 1923, in 1931, forestry was limited on certain areas in the future
park. In 1964, the area was conserved as a landscape conservation area, and in 1988, a
national park was established. Currently (2009), authorities are discussing the possibilities for IUCN acknowledgment of the park according to category II. The area is also designated partially (with overlaps with the national park and other areas) as a Natura 2000
site (Habitat Directive).
One of the most important landscape elements in the Slovensky raj national parks are
gorges and caves. The most significant is the Stratena jaskyna cave system with the
longest cave of Slovakia (length of 18.5 kms), the Psie diery and the Dobsinska Ice
Caves. In total, the park includes 177 caves. Moreover, many gorges such as Podlesok
and Sucha Bela, attract visitors (up to 800,000 per year). The park is exceptionally rich
in species (wolf, lynx, bear) and habitat diversity, which led to the inclusion in the
Natura 2000 network as a Site of Community Interest.
About 50% of the land is owned by the state, 20% by municipalities/towns, 20% by the
church, and the rest by other private land owners.

3.2 Ecosystem services and money values
3.2.1 Forest products and ecosystem services
The Slovensky Raj national park is not only rich in terms of biodiversity, but also provides a broad range of ecosystem services, mainly in terms of forestry, water provision,
and recreation to visitors. In the following, the different ecosystem goods and services
are discussed and valued accordingly. Basically, the unit money values presented above
in section 2.2 for the Tatra national park will also be used in an adapted form to mirror
specifics of the Slovensky Raj national park and the Slovak economy.
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Timber
The production of timber (1.1.1, timber, see Table 1, page 5) is certainly a major ecosystem service of Slovensky Raj national park. While according to IUCN category II,
(commercial) forestry (even if sustainable) is allowed only for purposes of ecological
management (e.g. change of composition of tree species), the Slovensky Raj national
park produces timber for the state-owned forest company on an area of about 8,000
hectares. About 40% of timber extraction is due to windfall or prevention of bark beetle
infection, the larger share of timber is commercially logged. The national park management (administration) does not receive any revenues out of timber production.
There are currently no official statistics about the harvesting of timber in the national
park. However, the annual average increase of timber in forests in Central Europe can
be assumed to amount to 4.3 up to 7.8 m³ per hectare, depending on the ecosystem,
kind of forestry, and tree species. Harvesting is currently about 1.8 to 4.3 m³ per hectare. For Slovakia, these figures are comparable. Total annual harvesting of timber for
roundwood production amounts to 5,312m m³ (2003) on a total forest area of 2,177
hectares; timber production therefore is likely around 2.44 m³ per hectare which seems
to be a reasonable approximation (all data: World Resources Institute, 2009). Europewide, average harvesting is around 0.50 m³ per hectare. More recent data suggests that
logging increased up to 10,214m m³ (2005), suggesting an average logging of 4.69m³
per hectare and year in Slovakia (Šulek, 2006). The harvesting of timber, of course,
depends not only on tree growth, tree species, climate, etc., but also on harvesting
costs as well as timber prices for the different wood products.
As an approximation, we can assume that average harvesting amounts to around 2.44
up to 4.69 m³ per hectare also in Slovensky Raj national park, with a mean value of
3.57 m³ per hectare. At the moment, international timber prices are at the minimum
EUR 30 per m³, depending on quality and future use of timber, up to EUR 40 per m³
(Šulek, 2006). These figures are certainly conservative estimates since timber prices
increased in 2007; on the other hand, these prices also include parts of the harvesting
costs. Timber prices net of harvesting costs may amount to EUR 10 per m³ (Vysoky,
2009). However, due to recents thunder storms in Central Europe, and subsequent
windfall, timber prices fell in 2008 and 2009.
Combining the forest area of about 8,000 hectares with the average harvest of timber in
Slovakia, the annual timber harvest can be approximated by about 28,520 m³ per year.
Given a conservative estimate (mean value of timber prices) of EUR 30 per m³, the annual revenue of timber production can be estimated to amount to roughly EUR 855,600
(lower bound: EUR 285,200 (EUR 10 per m³); upper bound EUR 1.426m (EUR 50 per
m³)).
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Non-timber forest products
Regarding non-timber forest products (1.1.2, mushrooms, berries), there are certainly
some visitors who take out/collect such products. However, there are no statistical data
to derive any order of magnitude how much visitors collect in Slovensky Raj national
park. Anyway, personal experience of the national park administration staff suggests
that the collection of non-timber forest products by visitors only plays a very minor role
in the whole range of ecosystem services.
Water provision, water supply
Water protection and water provision (1.1.3) plays an important role in Slovensky Raj
national park. Several large springs support the water supply of adjacent municipalities
which, taken all together, include close to 75,000 residents. Specific water consumption
per household is estimated at the minimum to amount to 80 liters per day and person
(Kriš and Škultétyová, 2009; cf. also Tóthova and Mahríková, 2006). Given the total
number of residents and assuming that the majority is – in one way or the other – depending on the securing of water supply in the Slovensky Raj national park, we end up
with an annual specific water consumption of households in the national park region of
2.19m m³ at the lower bound (actual water consumption of households might be higher;
water for agricultural or commercial uses are not counted here due to lack of data).
However, water supply for the majority of residents in the area is not provided by Slovensky Raj national park, but by sources from Tatra national park (SK). If we therefore
reasonably assume, that only 30% of residents are supplied by water from Slovensky
Raj national park, the ecosystems of the park annually provide 0.657m m³ of fresh water. Given a mean consumption of 160 liters per day and person, the park may provide
up to 1.314m m³ of fresh water per year.
Combining the annual water supply with actual water prices of EUR 0.95 per m³, the
value of the ecosystem service of drinking water supply is – at the lower bound – about
EUR 624,000 per year (upper bound EUR 1m given a water price of EUR 1.5 per m³).
The estimation made above can also be compared to a survey by the Slovensky Raj national park authority (2009). According to this survey, the ecosystem provides
1.094m m³ from underground sources (springs) and 0.243m m³ from ground sources
(creeks), summing up to an amount that is close to the calculation of total water use
given 160 liters per person and day. In 2008 the water price was EUR 1.10 per m³ in
Spisska Nova Ves, and increased to EUR 1.129 per m³ in 2009.
All in all, we therefore arrive at a reasonable level of water provision services of Slovensky Raj national park of EUR 1.48m per year (assuming a relevant water consumption
provided by the park of 1.314m m³ and a price of EUR 1.1 per m³). The lower bound
amounts to EUR 0.624m (water provision of 0.657m m³; water price of EUR 0.95 per
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m³), the upper bound is EUR 1.971m (water provision of 1.314m m³ and a water price
of EUR 1.5 per m³).
Water retention, flood protection
The Slovensky Raj national park, though partially used for forestry, is an important area
for retaining water runoff (1.1.4). In order to value the function of water retention and
flood protection (together with erosion control), there are no primary studies for Slovensky Raj national park available that would quantify the amounts of water retained, or
increased amounts of water running off if the national park would be managed in another way (such as clear-cutting).
The approach to the valuation of water retention in the national park is equal to the one
presented above in section 2.2.1 for the Tatra national park. However, as income levels
are different, the unit value (per hectare) of EUR 90 for water retention services has to
be adapted. The average GDP for Slovakia is about 64% of EU27 average; taking this
relation as a basis for transferring the money value, we can approximate this value by
EUR 54 per hectare.
About half of the area of Slovensky Raj is used for forestry, while the other half constitutes the core zone of the national park (including the strict conservation zone). It is
therefore reasonable to assume that the area of forestry only provides functions of water retention of 40% of untouched forests (Ceroni, 2007). About 8,000 hectares are valued by EUR 22 per hectare, while the rest of approximately 11,700 hectares in the national park can be valued by EUR 54 per hectare. Taking these figures together, the
value of water retention (including erosion control) can be calculated to amount to
EUR 807,800 per year. Given the lower EU27 value of EUR 45 per hectare (transferred
to Slovak GDP levels: EUR 29 per hectare), the value of water retention services
amounts to EUR 455,300 per year; the upper bound amounts to EUR 1.068m per year
(basic EU27 value of EUR 107 per hectare, transferred to Slovak income levels: EUR 68
per hectare).
Carbon sink, carbon sequestration
Following the valuation approach described in section 2.2.1 for the Tatra national park, it
is assumed that the carbon sequestration can also be based on respective values. However, in the case of Slovensky Raj national park, net carbon sequestration may only be
relevant on areas where no forestry takes place. The harvesting on major parts of the
national park (about 8,000 hectares) is presumably at the upper bound of sustainable
forestry which would approach the regenerating capacity.3 Therefore, carbon sequestra-

3

The net carbon sink of reducing or stopping forestry in the area also depends – at least in a time
perspective – on the ways the harvests timber is used. For long-term use such as furniture or
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tion is considered as an important ecosystem service at the areas of the core and strict
conservation zones, totaling 11,700 hectares.
Given the Slovak GDP differential, and again assuming a reasonable valuation of carbon
sequestration of EUR 12 for Europe, the equivalent money value for Slovakia amounts to
EUR 7.7 per hectare. For the whole area of 11,700 hectares, the value of the ecosystem
service of carbon sequestration would come up to about EUR 90,090 per year. The lower
bound with a transferred value of EUR 4.48 (EU27 value of EUR 7 per hectare) lies in the
range of EUR 52,000 per year. The upper bound amounts to EUR 224,640 per year (EUR
30 per hectare and year, transferred value: EUR 19.2). The value of carbon sequestration would be increased if forestry was stopped completely in the national park.
Erosion control
Erosion control (1.1.6) was again included in the valuation of water retention and flood
control above (ecosystem service 1.1.4).
Medicinal resources
The ecosystems in Slovensky Raj national park certainly include many rare species of
plants and animals, which led to the declaration of a Natura 2000 site. However, due to
the lack of data on medicinal resources (ecosystem service 1.1.7), there might exist
some important medicinal resources but they cannot be valued in the current study.

3.2.2 Agriculture and ecosystem services
Cattle, grazing
Due to the large areas of forests with only very few pastures and meadows, there is no
cattle grazing (1.2.1) in the national park that is worth noting.
Grains, food production
There is no food production (grains) located within the national park (1.2.2).

3.2.3 Fishing
In Slovensky Raj national park, fishing is based on few licenses that are handed to local
fishermen (ecosystem service 1.3). About 150 licenses are issued every year. For fishing, fishermen have to become member to a fishing association with an enrolment fee of
construction materials, the carbon emission is extended over a long period of time while using the
timber for energy production certainly emits the carbon quickly.
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about EUR 3.30 and an annual fee of up to EUR 10; in addition, an official fishing ticket
has to be purchased at a price of EUR 1. Summing up, fishermen pay in total about EUR
15 per fishing license and year (cf. Hensel, no year). While travel costs are unknown for
fishermen, the price they pay for their annual license indicates the lower bound of value
of recreational fishing; combined with the number of annual licenses, recreational fishing
can be valued at least by the fees paid for these licenses. Recreational fishing therefore
can be valued at the minimum at EUR 2,250 per year and therefore plays only a very
minor role given the other significant ecosystem benefits.

3.2.4 Hunting
In Slovensky Raj national park, hunting is allowed based on permit (ecosystem service
1.4). About 120 hunters are registered.
No information on the price of hunting licenses, the Slovak hunting tax or the trophy
fees could be collected for Slovensky Raj national park. We therefore have to leave out
the value of hunting services provided by the national park in the assessment.

3.3 Recreation and existence values of visitors
3.3.1 Introduction
As with the valuation of ecosystem services referring to recreation and national park
policies (1.5) as well as biodiversity values (e.g. existence, 1.7) in Tatra national park
(Poland), a visitor survey was carried out in Slovensky Raj national park in August 2009.
Annually, about 600,000 to 800,000 tourists visit the area per year (Slovensky Raj national park administration, 2009). In order to hike through the gorges, the land owner
(state) provides marked trails, bridges and ladders. About 300,000 visitors use these
facilities and pay a user fee that amounts to EUR 1.50 per person (for adults). In the last
years, about EUR 250,000 were collected from use fees which are transferred to the local municipalities (the national park administration is not funded out of these user fees).
The main tourist attractions are Dobsinka Ice Cave, Podlesok and Such Bela gorges, and
Cingov. The park has four main entry points (2 in the North, 2 in the South). There are a
number of restaurants and accommodation around the park, with two restaurants in the
central national park area.
Regarding cultural values, there is not that much to be seen in Slovensky Raj national
park, there is one major ruin of an ancient monastery.

Final report, 13 November 2009

Economic and cultural values related to Protected Areas

30

The total sample of the visitors’ survey included 125 filled-in questionnaires from visitors
from Slovakia (99), Poland (17), and other tourists (9).

3.3.2 General questions regarding environmental values and the national park visit
The questionnaire distributed during August 2009 in the Slovensky Raj national park –
reprinted in the Appendix beginning at page 50 – first dealt with a block of questions
regarding visitors’ engagement and information on biodiversity in general, and national
park aims and policies in particular, similar to the questionnaire distributed in Tatra national park.
A significant share of the respondents (17%, 21 questionnaires) stated to be members
of conservation or environmental organizations. 14% (18) of respondents declared
themselves as being regular donators to such organizations with a mean of about
EUR 34 per year (standard deviation EUR 30.4; of the sample, 16 respondents answered
this question regarding donations to environmental organizations). The information level
of respondents regarding the definition of “biodiversity” seems to be comparatively high.
45% of respondents (56 questionnaires) have detailed knowledge about the biodiversity
definition of the United Nations (“diversity of genes, species (animals, plants), ecosystems and landscapes”), while 30% have heard the definition without detailed knowledge.
The presented definition is new to about 24% of respondents.
Furthermore, respondents also state quite high information levels regarding different
aspects of the national park. On average, respondents indicate information levels about
the national park of 2.86 points, about species and nature conservation programs of
3.04 points, recreation activities and possibilities of 2.69, and cultural and education
offers of the national park of 3.14 points (Figure 7). These results indicate a major difference between the perception of the Slovensky Raj national park compared to the one
in the Polish Tatra mountains. It seems as if the Slovensky Raj region is perceived as an
area for recreation activities and sports to a larger extent; the Tatra national park therefore is considered more of a traditional national park. The assessed level of information
suggests that information efforts should be strengthened particularly regarding the aims
and functions of a national park, less regarding the potential activities of visitors. National park aims are at least known to 40% of respondents. Otherwise, about 35% of
respondents indicated that they are “not well” or “not at all” informed.
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Figure 7: Self-assessed information level of respondents regarding national
park policies and offers

Points of level of information (1=very well
informed, 5=not all all informed)
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Source: Visitors’ survey in Slovensky Raj national park; own calculations.

It is of crucial importance for the national park management that tourists (visitors) have
some basic knowledge about national park aims and goals.
Respondents were therefore also asked to choose four items out of 12 of which they
think that these would be the most important national park aims. As Figure 8 suggests,
some of the items considered to be most important are not specified in the IUCN national park aims. However, the four main aims of the national park are also named by
respondents as the most important aims. Interestingly, some visitors would wish that
the national park should concentrate on the construction of roads and sustainable forestry – aims that are fundamentally contradictory to these “official” aims. This result
suggests that information policies of the national park could be sharpened in this respect. Nevertheless, it seems that visitors have a rather clear picture of national park
aims.
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Figure 8: National park aims considered most important
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Source: Visitors’ survey in Slovensky Raj national park; own calculations.

Regarding the actual (current) visit to the national park, the majority of visitors said that
they have visited the national park more than four times (32%). Only a minority (24%)
stated that the current visit would be the first one. The duration of the current stay is on
average about 5.51 days (standard deviation 3.5 days).
The national park offers a range of facilities for visitors. Most popular are the national
park facilities (e.g. center, exhibition), nature trails and guided tours, while nature event
programmes are not experienced by many visitors (Figure 9). The main activities in the
national park are certainly “typical” activities of visitors in national parks such as hiking
and the observation of plants/animals. All kinds of sports are major activities as well.
However, some of these activities can also be done at other places and do not necessarily take place in protected areas (see Figure 10), for instance, for parts of hiking, and
going to restaurants, there are certainly substitutes in other areas available.
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Figure 9: National park facilities used by visitors
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Source: Visitors’ survey in Slovensky Raj national park; own calculations.

Figure 10: Main activities of visitors in the national park
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Source: Visitors’ survey in Slovensky Raj national park; own calculations.
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3.3.3 Motives for visiting the national park and travel costs of visitors
For valuing the recreation value of visitors in a protected area, it is of crucial importance
to differentiate between visitors who solely come to visit the national park, and those
who had other motives of visiting the region and then just dropped by. In the first case,
the journey to the region is closely connected to the national park’s existence, while the
latter includes motives other than the facilities and offers of the national park. Regarding
recreation values, measuring travel costs is usually considered to be a reliable tool when
the motive of visiting the area is closely connected to the national park. Otherwise,
travel costs borne by the visitor are also founded on other motives, and therefore are
only partially attributable to the recreation value of the national park.
Respondents in the current survey exhibited visiting motives that are rather closely connected to the establishment of the national park. 73% stated that they came solely for
the purpose to see the national park, while another 11% came by based on other motives (e.g. visit of friends, family) and took the chance to visit the park. Other motives
to visit the regions were stated by 16%.
7% of visitors are travelling alone, while 39% are travelling with partners, family (29%)
or friends (24%). Organized tours have only minor importance. Groups include on average about 3.8 persons (standard deviation 3.8 persons). The most important transport
mode is the private car (87%), 9% travelled by train, followed by bus (1%). On average, the journey to the national park took 5.48 hours (standard deviation 4.1 hours);
the park is on average about 370 kilometers (standard deviation about 357 kms) away
from the home of the respondents.
Measuring travel costs was done in the questionnaire by asking visitors regarding their
expenses per day for certain expenditure categories. In total, visitors spend on average
about EUR 54.1 per day and person during their visit of the national park (standard deviation EUR 81.6, median value EUR 28). The 90% confidence interval lies between EUR
41.2 and EUR 66.9. Table 6 presents the details of expenditure categories suggesting
that most money is spent on accommodation, sporting activities, and meals (see above,
section 3.3.2). Taking only transport costs, entry fees and museums costs into account – expenditure which is directly connected to a national park visit, while other costs
can be assumed to accrue in one way of the other during “normal” life or in other tourist
destinations –, visitor spending amounts to EUR 11 per day and visitor (standard deviation EUR 13; 90% confidence interval EUR 8.4 to EUR 13.6).
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Table 6: Travel cost (expenditure categories) of visitors per day (in EUR)
Expenditure
category

Mean

standard deviation

Accomodation
Sports
Others
Meals
Transport
Museums
Shopping
Entrance fee
Total

11.8
11.3
8.6
8.3
4.6
3.4
3.1
3.0
54.1

16.2
21.6
11.2
12.8
6.6
2.6
3.2
3.7
81.6

Source: Visitors’ survey in Slovensky Raj national park; own calculations.

Total spending per visit and per person is computed based on mean travel costs (EUR
54.1 with a lower and upper bound according to the confidence interval; resp. EUR 11,
see above), assuming that only those visitors who solely come for the purpose of visiting
the national park, and staying on average 5.51 days in the region. Therefore, we can
estimate total expenditure of an average amount of EUR 217.6 per person and stay
(with a lower bound of EUR 165.2 and an upper bound of EUR 269.1).
For assessing the potential economic significance of the park for the region, a further
question asked where visitors stay overnight. While only 13% of visitors only stayed for
the day, the rest used accommodation close to the national park, in particular in the
communities of Podlesok (23%), Hrabusice (18%), Dedinky (4%) and Congov (3%).
The total number of visitors in Slovensky Raj national park amounts to 600,000 to
800,000 visitors per year. In the following, we assume an average number of visitors
per year of 700,000 to simplify the presentation of results, taking the lower and the upper number of visitors to mirror the lower and upper boundaries of recreation values of
the national park.
The resulting total annual recreation values therefore amount to EUR 152m as a reasonable mean value, with a lower bound of EUR 99m and an upper bound of EUR 215m.
Taking only transport costs, the reasonable mean value amounts to EUR 31m (lower
bound: EUR 20m; upper bound: EUR 44m).

3.3.4 Willingness-to-pay for national park policies and environmental
values
In order to derive an indication of potential values in terms of existence, (quasi-) option
and bequest values of biodiversity conservation, and to facilitate the comparison between Tatra and Slovensky Raj national parks, the willingness-to-pay (WTP) question
was formulated as concretely as possible. The policy offered consisted of a sustaining of
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the species conservation programs of the park by an annual ear-marked payment. The
question also explained that the funds provided by the government are unsecure, and
that citizens had to pay directly for national park policies. Respondents were also warned
that their stated WTP bids were on top of their expenses during the visit.
On average, respondents were willing to pay EUR 23 (standard deviation EUR 52.4, median EUR 10; 95% confidence interval: EUR 13.4 to EUR 32.6) for securing the financing
of national park programs. Figure 11 shows the distribution of WTP bids elicited by the
payment card (range from “Nothing” to “EUR 500”).

Figure 11: Distribution of WTP bids of respondents
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Source: Visitors’ survey in Slovensky Raj national park; own calculations.

Regarding the motives for payments, and the financing of conservation activities in particular, the questionnaire included a range of statements which the respondent was
asked to value on a 5-point scale (1=”agree fully” to 5=”reject completely”).
The first debriefing question dealt with respondents who stated that they have no WTP
for conservation policies, in order to find out whether the answer of Zero WTP involved
preferences or was due to protest bids. Table 7 summarizes two questions of the questionnaire eliciting such preferences or perceptions.
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Table 7: Statements regarding the payment for nature conservation programs
Points (m ean)

Question 21
My income is too small for a
contribution
Nature conservation should be
financed publicly
I would like to await others'
contributions
I already pay too much taxes
I would like to donate to other
programs
Nature conservation is not that much
worth to me
Question 22
Nature conservation is important
regardless the cost
I have not thought about my
willingness-to-pay before
I would be willing to pay even if a
majority would'nt
I talk much about nature
conservation with friends/family

3.15
2.21
4.07
3.18
3.72
4.18

2.26
2.41
2.59
2.49

Source: Visitors’ survey in Slovensky Raj national park; own calculations.

The results presented in Table 7 highlight that most of respondents exhibit reasonable
preferences regarding payments and financing, the rate of protest bids – respondents
that reject the payments right away without deeper reasoning – is rather low. Mainly,
respondents stated that their income would be too small to afford additional expenses,
or that they would already pay too much tax. The strongest support was stated for the
statement that nature conservation should be financed publicly.
Besides questions of financing, general preferences toward species conservation are
very strong. For instance, strong agreement was indicated by respondents to the statement that nature and species conservation is important regardless the cost; however,
respondents are generally not very familiar with valuation of environmental services but
that they have thought about how much their willingness-to-pay would be.
When eliciting WTP from respondents, it is also important whether respondents thought
of substitutes for their visit. If they perceive other areas to be adequate substitutes to
Slovensky Raj national park, their WTP might be lower even if they hold strong preferences while they would just prefer to donate to nature conservation for other species or
ecosystems. In general, respondents accept temporal or spatial restrictions necessary
for conservation objectives, and would also visit the national park in the future. Only a
minority of respondents would spend their holidays at other locations or even change
their activities. Table 8 presents the respondents perception towards restrictions of ac-
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cess to (areas of) the national park necessary for conservation purposes. It is interesting, though, that the acceptance of restriction of access is higher than in Tatra national
park (PL), and that visitors perceive recreation in Slovensky Raj national park as being
rather unique, without many substitutes of staying in another holiday resort.

Table 8: Preferences regarding temporal or spatial restrictions of access to the
park, and substitutes for national park activities
Points (m ean)

I would visit the national park

2.47

I accept temporal/spatial restrictions

1.79

I would not visit the national park
any more
I would choose another area for
hiking
I would spend my holidays in another
location
I would spend my holidays abroad

4.37
3.45
4.24
3.97

Source: Visitors’ survey in Slovensky Raj national park; own calculations.

A major motive for respondents to express a willingness-to-pay (WTP) for the financing
of the national park is “the right to exist” (existence motive) with 18% of respondents;
in order to conserve nature for their children (bequest motive), 59% of respondents are
WTP and therefore state that the bequest motive is the strongest motive for their willingness-to-pay. The option value (personal benefit in the future) is the main motive of
8% of respondents.
The individual WTP-figures elicited in the visitors’ survey have to be aggregated to account for the willingness-to-pay for the existence, option and bequest values (non-use
values) of the Slovensky Raj national park by the whole population of Slowakia. However, this is not an easy task since there are many uncertainties involved. In particular,
an aggregation has to take into account the following aspects:
-

Visiting the national park and/or willing to pay for conservation programs dependents on available substitutes. If there are other protected areas in Slovakia,
willingness to pay would be lower than if the Slovensky Raj national park is considered to be unique. In the current case of the Slovensky Raj national park, it is
arguable that the Slovakian population considers this park as unique (as the
name suggests, “Slovak Paradise”, the national park is considered to be unique
at least in terms of recreation and biodiversity conservation).

-

Usually, willingness to pay for non-use decreases with the distance to the park.
Residents from areas more close to the park value the protected area higher than
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those living far away. In the current case, there was no significant correlation between distance and duration of travel, and the visitor’s willingness-to-pay.
-

Average net income of respondents in the survey was EUR 923 per month. This
figure is rather close to the Slovak average GDP per capita of roughly EUR 1,240
per month (measured in PPP); in EUR per-capita income is about EUR 690. The
respondents of the survey therefore may have an income slightly above average,
in particular taking into account that they stated net income. Adapted to the
lower income level, WTP per respondent, based on the Slovak average income,
can be assumed to be about EUR 17 per person.

Based on these considerations, and assuming a Slovak population (aged 14 or higher) of
4.5m, the reasonable mean non-use values of the Slovensky Raj national park can be
approximated to amount to EUR 76.5m (lower bound: EUR 54m; upper bound: EUR
122m).
Breaking down this number to the motives of visitors willing to pay and taking the reasonable mean value, we arrive at approximately EUR 15.9m per year for the existence
value, about EUR 53.4m for the bequest value, and roughly EUR 7m for the option
value.

3.3.5 Socio-economics of respondents
A final brief section of the questionnaire dealt with socio-economic characteristics of respondents. Data collected in this section should, first, show that the survey is close to
being representative to the total population; second, for subsequently estimating econometric models and controlling for differences in socio-economic attributes, these data
are crucial. However, without describing in detail the group of respondents, Table 9 presents summary statistics of these attributes.
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Table 9: Socio-economics of respondents (Slovensky Raj national park)
Gender
Female
Male
Age of respondent
(mean)
Number of persons in
the household (mean)
Number of children in
the household (mean)
Education
Fundamental school
High School
University
Profession
Student
Housewife/-man
Looking for job
Retired
Manual worker
White-collar worker
Civil servant
Self-employed
Income
Below 500EUR
500-750EUR
750-1000EUR
1000-1250EUR
1250-1500
Over 1500EUR

51%
49%
36.88
3.25
0.97
4%
36%
57%
19%
1%
2%
9%
15%
32%
12%
2%
21%
17%
19%
11%
7%
15%

Source: Visitors’ survey in Slovensky Raj national park; own calculations.
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4 Summary, conclusions and recommendations: Total Economic Value
of Tatra and Slovensky Raj national parks
The economic valuation of ecosystem services (natural and cultural heritage) is based on
the conceptual notion that a national park consists of natural capital that provides services to people. It is an inherently anthropocentric concept – and therefore includes values that are solely based on values attributed to ecosystems services by people (visitors, tax payers). However, in many cases, it turns out that the “pure” anthropocentric
valuation of ecosystem services provides a firm foundation for nature conservation as
well as for extension of (public and private) funding for protected areas.
This reasoning is also valid for the two national parks considered in the current study.
Both provide important ecosystem services for the national economy, both in terms of
use as well as non-use values. Interestingly, ecosystem services in the narrow sense
(e.g. timber production, water provision, erosion control) are not important on a national level but, of course, provide important benefits for the local population.

Table 10: Values for ecosystem services provided by Tatra (PL) and Slovensky
Raj (SK) national parks
Tatra national park (Poland)

1.1
1.1.1
1.1.2
1.1.3
1.1.4
1.1.5
1.1.6
1.1.7
1.2
1.2.1
1.2.2
1.3
1.4
1.4
1.5

Forest products
Timber
Non-timber products
Water provision, supply
Water retention / flood protection
Carbon sink, climate regulation, CO2 sequestration
Erosion control
Medicinal resources
Agricultural products
Cattle, grazing
Grains, food production
Fishing
Hunting
Recreation values
Recreation (Transport costs, entry fee, museum)
Rough estimate of use values
Biodiversity conservation values
1.7
1.7.1 Existence values
1.7.2 Option / quasi-option values
1.7.3 Bequest values
Cultural values
1.8
Non-use values
Rough estimate of TEV (Total Economic Value)

Slovensky Raj national park (Slovakia)

Low er bound of
value

Reasonable mean
value (in tds.
EUR, per year)

Upper bound of
value

Lower bound of
value

Reasonable mean
value (in tds.
EUR, per year)

Upper bound of
value

0
n.a.
2,585
363
56

0
n.a.
3,700
726
91

0
n.a.
5,280
862
240

285
n.a.
624
455
52

856
n.a.
1,480
808
90

1,426
n.a.
1,971
1,068
224

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

0
0
0
0
435,000
18,000
438,004

0
0
0
0
519,000
21,000
523,517

0
0
0
0
601,000
24,000
607,382

0
0
2
n.a.
99,431
20,272
100,849

0
0
2
n.a.
152,325
30,972
155,561

0
0
n.a.
n.a.
215,273
43,763
219,962

65,971
35,027
54,302
n.a.
155,300
593,304

92,100
48,900
75,810
n.a.
216,810
740,327

119,410
63,400
98,290
n.a.
281,100
888,482

11,250
5,000
37,750
n.a.
54,000
154,849

15,938
7,083
53,479
n.a.
76,500
232,061

25,417
11,296
85,287
n.a.
122,000
341,962

see 1.1.4

Source: own calculations.

Tatra national park (PL) provides in total around EUR 742m per year (potential range
from EUR 593m to 888m). Most important are recreation benefits by about 2m visitors
per year. Due to the long average stay of visitors in the region (over 7 days), visitors
spend more than EUR 200 per person and stay. Recreation benefits amount to around
EUR 523m (reasonable mean value), while non-use values are comparatively small with
EUR 217m. This lower amount stems from the rather moderate willingness-to-pay of
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visitors of roughly EUR 9 per person an year for sustaining ecosystem benefits of the
national park. However, while recreation benefits accrue to 2m visitors per year, nonuse values benefit the whole population of Poland of over 26m people. Benefits to local
residents are small and have a lower value compared to other aggregated benefits while
they are, of course, vital to the adjacent municipalities (e.g. water provision, erosion
control). Figure 12 presents a graphical overview of the importance of the different ecosystem services in money terms.

Figure 12: Valuation of ecosystem services of Tatra national park (PL) (EUR
1,000, annual values)
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Source: own calculations.

Slovensky Raj national park (SK) provides somewhat smaller benefits to the Slovakian
economy compared to the ones provided by Tatra national park (PL). The valuation of
ecosystem service amounts to around EUR 232m (range from EUR 155m to 342m). This
is due to the fact that the ecosystem services are different, but also because fewer people enjoy these benefits. For instance, while expenditure per day of visitors is in the
same order of magnitude (around EUR 50), the number of days of stay and the number
of visitors per year is significantly smaller. Again, willingness-to-pay ranges again
around EUR 10 to 15, but the Slovak population is smaller compared to Poland’s. On the
other hand, Slovensky Raj provides more ecosystem services in the form of timber production, but less in terms of water provision, carbon retention and erosion control (cf.
Figure 13).
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Figure 13: Valuation of ecosystem services of Slovensky Raj national park (SK)
(EUR 1,000, annual values)
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All in all, the establishment of both national parks bears an eminent importance to the
national economies. The results of the study show that the funds devoted to the administration and management of the parks are fully justified on economic grounds due to the
manifold ecosystem services provided by the protected areas and which are specific to
national parks.
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Appendix
Visitor questionnaire at Tatra national park (Poland)
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Visitor questionnaire at Slovensky Raj national park (Slovakia)
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Visitor questionnaire (English version)
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