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Introduction

The Eastern Ore Mountains landscape has its
specific and unique character. In particular, it
is due to several specific landscape elements
and biotopes, which either do not exist in other
locations or are not as frequent. These locally
specific ecosystems include notably montane
meadows, clearance cairns and natural
streams. These ecosystems provide a number of
ecosystem services, which should be taken into
account in landscape management according
to the latest scientific discourse (Albert et al.,
2016; Braat & de Groot, 2012; De Vreese et
al., 2016; Farley, 2012; de Groot et al., 2010;
Kenter et al., 2011; Kvéton et al., 2014; Layke
et al., 2012; Millenium Ecosystem Assessment,
2005; Palacios-Agundez et al., 2015;
Primmer & Furman, 2012). Another specific
feature of the Eastern Ore Mountains is the
region’s history and the related unsatisfactory
landscape management in the Czech Republic
(Ku€era, 1994; Radvanosky, 1993; Slezak,
2007). Wetlands and peat bogs were drained
artificially and stream beds were canalised
after the Second World War. After 1990, vast
areas of montane meadows slowly began to
fall to succession (overgrowing), resulting in a
decrease in the extent of montane meadows.
Clearance cairns, originally forming boundaries
between fields or properties, began to overgrow
too, or were swallowed up by forest. These
original biotopes are slowly regaining attention
today as they are producers of ecosystem
services that may bring considerable benefits
to people.

In connection with these ecosystems, the
question arose how they should be managed
and how much money should be spent on their
maintenance (e.g., whether it is of any value
for the inhabitants if meadows are regularly
scythed to prevent overgrowing, or whether
mountain streams should be revitalised). Such

questions have to be dealt with on an ongoing
basis as part of landscape management.

This paper focuses primarily on analysing
the value of sociocultural ecosystem services
of selected ecosystems (e.g., recreational
services, provision of attractive conditions
for living, aesthetic values of landscape),
and represents the main conclusions of an
extensive empirical survey aimed at estimating
the recreational and aesthetic values as part of
sociocultural ecosystem services of three locally
specific ecosystems (montane meadows,
clearance cairns, quasi-natural mountain
streams) and their changes in connection with
defined critical points of their management.
The reason why the research was focused
on the abovementioned ecosystem values is
the tape of the landspace and its main usage,
i.e. landspape greatly used for recreational
purposes. Despite it is not possible to determine
the share of sociocultural ecosystem services
value on the total value of all ecosystem
services in the location authors suppose that
the share of estimated ecosystem services is
significant. This consideration determined the
study research focus. There would be different
value distrribution among different ecosystem
services and therefore also study focus in not
very aesthetical agricultural land with minimum
tourism.

Methodologically, the survey is based on an
application of the stated preferences method
(Bateman et al., 2002; Chapman et al. 1987),
particularly the choice experiment method
(Kenter et al., 2011; Morav¢ik, 1984; Vojacek &
Pecakova, 2010) and the contingent valuation
method. The choice experiment yields more
validity of the two methods, which is why the
rest of this paper only presents the choice
experiment results, data analysed using the
Nlogit 4 software (the contingent valuation
method was only used to identify the willingness
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to pay to prevent overgrowing of montane
meadows; the result estimate is close to that
from the choice experiment method). Several
hypotheses for each ecosystem, specified
below, were connected to the research
objectives. To some degree, this research
follows up on papers dealing with factors of
customer satisfaction in tourism in general,
such as Pllpanova and Simova (2012), as well
as aspects of sustainable rural tourism, such as
Simkova (2007; 2008).

The goal of the research in this paper is
not to develop or discuss methods leading to
estimates of economic value of non-market
goods (there is a vast body of literature on
that issue; for discussion of estimating values
using choice experiment in various types
of models, see e.g. (Vojacek & Pecakova,
2010); the starting point for these methods in
general is neoclassical environmental economy
and its argument of economic efficiency
in environmental policy, for more, see e.g.
(Kotikova, 2006; Slavik, 2007; Slavikova et al.,
2011; Vejchodska, 2015). With respect to the
focus of the periodical and its regional location,
the goal of the paper is to apply economic theory
and econometric procedures to an estimate
of values and their subsequent discussion,
including potential economic and political
recommendations for landscape management.

1. Economic Value of Ecosystem
Services in an International

Context
In the recent decade, the issue of ecosystem
services has become a strong topic both in
the academia and in public administration
and environmental policy and landscape
management makers in advanced countries.
The concept of ecosystem services focuses
on (i) identification of utilities arising from
undamaged ecosystems, and (ii) methods of
reflecting these utilities in decision-making
processes of a market economy. The objective,
among others, is that ecosystem services
freely available in nature remain preserved
and deterioration of natural living conditions is
prevented.

The concept of ecosystem services is thus
beginning to form a framework for practical
solution of environmental problems occurring
due to excessive stress of selected ecosystems.
It significantly enriches the decision-making
processes in society by introducing ecosystem

Economics

services in an intelligible way to entities in
national economy and politics, as well as
professional and lay public, thus helping
integrate economic and scientific findings for
subsequent application of these findings in
practical landscape management and spatial
planning processes (Braat & de Groot, 2012;
de Groot et al., 2010) and implementation of
sustainable development principles in practice
at the local level (Kvétor et al., 2014). According
to Bateman et al. (2013), the landscape
provides a wide range of valuable ecosystem
services, but this value is often ignored in spatial
planning decision-making processes, and it is
therefore necessary to introduce the concept of
ecosystem services to policy-makers’ economic
decision-making (similar conclusion have been
reached by (Farley, 2012; Kenter et al., 2011;
Layke et al., 2012; Primmer & Furman, 2012).
The literature (e.g., Millenium Ecosystem
Assessment, 2005) classifies ecosystem
services into four basic categories:
(i) supporting, (ii) provisioning, (iii) regulating,
and (iv) (socio)cultural; each ecosystem
typically provides the full range of services falling
under the different categories. Sociocultural
ecosystem services, on which this paper
focuses, include, among others, recreational
and tourist opportunities, inspiration for culture,
art and design, the educational function, cultural
heritage, provision of attractive conditions for
living of inhabitants, and aesthetical values
of the landscape. Currently abroad, the issue
of cultural ecosystem services provided by
landscape and their valuation are intensively
discussed in many scientific papers, e.g. Bryce
et al. (2016), Dickinson and Hobbs (2017), Lupp
et al. (2016), Rewitzer et al. (2017), Small et
al. (2017) or Stalhammar and Peresen (2017).
Tengberg et al. (2012), and Chan et al. (2012)
have proposed that methods of valuating
cultural heritage and identity in landscape be
integrated into ecosystem service valuation and
thus help inform public policy-makers and urban
designers in landscape and environmental
management processes. Gee and Burkhard
(2010) discuss the issue of cultural ecosystem
services in connection with the rapid increase
in so-called wind farms in Germany. Ruijs et
al. (2013) deals with the relationship between
cultural ecosystem services and the other
categories of ecosystem services in 18 Central
and Eastern European countries, focusing on
trade-offs (compromises) that have to be made
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in decision-making processes within landscape
management when handling prioritisation
of certain ecosystem services on which the
environmental and regional policy will focus
with priority.

2. Specific Ecosystems and Biotopes
of the Eastern Ore Mountains
in Relation to the Research
Hypotheses

Within our survey, attention was paid to three
specific ecosystems that form the characteristic
features of the Eastern Ore Mountain landscape
and lend the location a specific character. They
are namely montane meadows, natural or
quasi-natural streams, and clearance cairns.
The clearance cairns in particular represent a
relatively unique landscape element, which is
only seen exceptionally in other parts of the
Czech Republic and its extent (hundreds of
kilometres on either side of national border)
makes the Eastern Ore Mountains a highly
exceptional area.

2.1 Montane Meadows

Forest stands are more common in the natural
conditions of the Eastern Ore Mountains
(notably the elevation and latitude), so the
existence of the montane meadows in the
area is exceptional in itself (MoravCik, 1994).
The montane meadows make the landscape
unique for its openness, connected with a large
number of vistas of the country, which increase
its attractiveness for visitors, and are therefore
a source of utility.

Above all, the montane meadows are a
source of aesthetic and recreational values
for visitors: vistas of the country and diversely
flowering meadows in May and June. The
survey therefore focused on the aesthetic values
of the montane meadows. If the aesthetic and
recreational value of the mountains meadows
is to be preserved, then natural succession
— gradual overgrowing with shrub and tree
seedlings — has to be prevented. To this end,
they have to be either regularly scythed or
grazed by livestock.

The attention in the survey was therefore
focused on three possible scenarios of
montane meadow management: (i) scythed
and flowering meadow, (ii) grazed and non-
flowering meadow, and (iii) overgrowing
montane meadow. Subsequently, we identified

what value visitors to the Ore Mountains attach
to these possible forms of montane meadows.

The research hypothesis relating to the
montane meadows was that people would
be indifferent between flowering meadows
and meadows used for grazing livestock. The
other hypothesis was that people would have
negative preferences towards overgrowing —
not maintained — meadows.

2.2 Clearance Cairns

The use of deforested areas for agriculture gave
rise to another locally highly specific biotope,
known as clearance cairns. Their origination is
associated with the removal of large quantities of
stones from farmed fields during the agricultural
work of the past centuries. It has resulted in
stone lines, 2-4 metres wide and approx. 1 m
high, running through the country for dozens
to hundreds of metres. In their present form,
the clearance cairns belong among the cultural
landscape biotopes rich in plant species.

As with the montane meadows, this part
of the research focused on quantifying the
economic value of the clearance cairns,
specifically their aesthetic and recreational
function. Like the montane meadows, the
clearance cairns have to be maintained
(periodically trimmed in particular), otherwise
they overgrow gradually and progressively
disappear from the landscape as a visible
element. The research therefore focused on
whether people are aware of the existence
of the clearance cairns, whether they wish to
have them preserved in the landscape, and
above all, what economic value the attach to
the clearance cairns not overgrowing, meaning
that their aesthetic and recreational function
remains preserved. However, it was assumed
that people would not attach a significant value
to this landscape element and, in line with that,
our hypothesis was that their willingness to pay
for clearance cairns not overgrown would be
statistically insignificant.

2.3 Quasi-Natural Mountain Streams

Another biotope on the economic value of
which this paper focuses is watercourses,
or more specifically, quasi-natural mountain
streams. They are such watercourses that are
not at all or only minimally regulated and are
characterised by quasi-natural aquatic and
riparian vegetation, varying flow rates as well
as diverse bed and bank structures. These
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watercourses in the Eastern Ore Mountains
were largely regulated in the latter half of the
20" century: straightened, their beds reinforced
using stone or concrete, their depth unified, etc.
There has been a noticeable trend of revitalising
watercourses. Such revitalisation projects are
very costly.

Our goal was therefore to find out whether
visitors value more a revitalised mountain
stream than a regulated watercourse, and
whether revitalisations are thus a meaningful
policy also from the point of view of tourism and
recreation. The research hypothesis here was
that the willingness to pay will be statistically
more significant for quasi-natural streams than
for artificial ones.

All the three biotopes studied require a
relatively costly type of landscape management
in order to be preserved in their quasi-natural
form and provide their natural ecosystem
services. With the montane meadows and
clearance cairns, this involves chiefly removal
of undesired plant species and regular scything;
the montane meadows require scything only in
certain seasons. Failing that, these biotopes will
gradually fall to succession. Analogously, the
transformation of artificially regulated mountain
watercourses to quasi-natural streams will
require high investment costs.

3. Methodology

The analysis of preferences of visitors to the
Eastern Ore Mountains and identification of
their willingness to pay for a certain type of
condition/management of the ecosystems
in question utilised the choice experiment
method. This method was first exploited in
environmental economy and then elaborated
on in the early 1990s; it was applied chiefly
in psychology, marketing research and travel
behaviour studies from the 1960s. By nature,
the choice experiment puts the respondent in
a situation simulating their possible real market
behaviour if a market for the goods in question
really existed (see below). This reduces some
potential systemic research errors such as
strategic bias, where a respondent deliberately
states a different value of their preferences
in the contigent valuation method in order to
influence the research results in a direction that
suits them.

Economics

3.1 Theoreticcal Foundation for the

Choice Experiment

The choice experiment is based on Lancaster’s
consumer choice theory (Lancaster, 1966) and
the random utility model (RUM) (Manski, 1977;
Phaneuf & Smith, 2005). The choice experiment
can be used to determine the non-market value
of changes in environmental goods (e.g.,
change in quality of a good). According to
Lancaster’s approach to the consumer theory
(Lancaster, 1966), consumers derive their
utility not from a product as such but rather
from attributes that constitute the good/product.
Any product can be described by means of its
attributes.

The application of a choice experiment
requires the performance of an empirical survey
in which several different products, described
by means of their attributes, are offered to
the respondent to choose from. One of the
attributes is always the price of the product or
a similar expression of its value (such as the
travel distance, travel costs, entrance fee). The
consumer then decides among options that
differ in their price and level of other attributes.
One of the options offered always has to be
an opt-out/status quo, i.e., a situation where
no change in the costs occurs or where the
respondent simply does not choose any of the

products/alternatives offered (Steer Davies
Gleave, 2000).
Afterwards, econometric models (see

below) are applied to estimate the strength
of the influence of the different attributes and
their levels on the respondents’ decisions (or
likelihood of choosing a product) — in our case,
how the likelihood of a respondent’s choice of
option 1 over option 2 is influenced by the fact
that either option refers to different quality/form
of the mountain streams/montane meadows/
clearance cairns.

In addition, the choice experiment builds
on the random utility theory (McFadden,
1974), which is based on the hypothesis that
individuals decide based on both the attributes
of the options used in the choice experiment
(objective component) and a certain degree of
randomness (random component). This random
component originates either as a consequence
of the randomness in the respondent’s
preferences or because the choice experiment
attributes do not cover the full range of the
respondent’s preferences towards the good
being examined (Freeman, 2003; Haab &
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McConnell, 2003). The utility function of an
option in a choice experiment can be written as:

U=V +e, M)

where U, is the unobservable total utility, V. is
the observable objective component of the
utility, and e, is the random component. If
an individual prefers option i to option j, then
U, has to be greater than Uj. Based on repeated
observations, it can therefore be examined how
the levels of different attributes influence the
likelihood of choosing a concrete option.

The value estimation makes use of
various multinomial logit regression models
(see Vojacek & Pecakova, 2010 for more).
This paper presents estimates using a
multinomial logit (MNL) model. The model
is based on the assumption that the random
component €, j = 1, 2, ..., J, has a so-called
Gumbel distribution (or a type | extreme value
distribution) with a cumulative distribution
function defined as:

F(g;)=exp[—exp(s;)] 2)

and a spread of 1%/6. If the random variables are
distributed identically and independently of one
another (so-called 11D assumption) and have a
Gumbel distribution, then their difference has a
logit distribution (see Agresti, 2013; McFadden,
1974 and Lancaster, 1966 for more).

The likelihood of a respondent i choosing
an option j can then be written as:

_exp(V;)  exp(x;PB) 3)
ﬂ'].— = 3
T Yexp(V;)  Xexp(x;B)

where X, denotes the values explaining the
variables of the respondent i and the choice j
(Steer Davies Gleave, 2000).

The 1ID assumption is usually tested using
the Hausman-McFadden test (Hanley et al.,
2001; McFadden, 1974). The test criterion
has a chi-square distribution with a number of
degrees of freedom equalling the number of
the estimated parameters. The model suitability
is usually measured using a statistic based on
the log-likelihood function (e.g., Agresti, 2013).
Here, the frequently used McFadden statistic is
quoted:

_ hlLo—lIlLE (4)
InZ,

MF

where L is the value of the likelihood function
with only a constant, and L_ is the value of the
function with the estimated model. The statistic
interpretation is somewhat different from that
in linear models: its values are typically lower;
the pseudo R-squared values between 0.3 and
0.4 correspond approximately to the R-squared
value of linear regression models between 0.6
and 0.8, which has to be borne in mind when
assessing the information capacity of the model.

Since price is always one of the attributes
in a choice experiment (albeit expressed
variously), an estimation of the willingness to
pay for a change in the attribute level can be
made based on the trade-off between the price
and the level of each attribute. The estimate is
made as follows (Hanemann, 1984):

WIP, =AXpB/y (5)
where AX = X, — X, (change of level of
attribute X), B is the estimated regression

coefficient of the attribute level, y is the
regression estimate of the price attribute.

3.2 Study Population, Data Collection
Strategy

The study population was visitors to the Eastern
Ore Mountains of age and of Czech nationality.
Individual data were collected by means of an
enquiry. The principal data collection was done
in July 2013. Two rounds of pilot pre-survey
(15 and 40 respondents respectively) were
done on two different dates in June 2013. The
pre-survey tested the questionnaire, which was
adjusted in the progress. The data collection
places and strategy were tested, as well as
the length of the questionnaire in relation to
the data collection strategy. The length of the
questionnaire was reduced several times with
respect to the maximum tested interview length
of 15 minutes, which was acceptable to the
respondents.

The enquiry was done on-site in two
locations of the Eastern Ore Mountains: Komari
Vizka and Lesna. Face-to-face interviews
were conducted by 9 trained interviewers
and the completion of a questionnaire took
usually 12 to 15 minutes. The survey resulted
in 260 completed questionnaires for the
contingent valuation method and 216 for the
choice experiment. The reason for the different
numbers of usable questionnaires is that the
data from the second pre-survey could be used
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for the contingent valuation method as well,
whereas only the data from the main collection
were usable for the choice experiment (the
reason being the adjustment of the choice
experiment between the pre-survey and the
principal collection, making it impossible to
use the choice experiment data from the pre-
survey). The rejection rate was 15%. All the
Czech visitors present in both data collection
places during the data collection were
interviewed in the data collection places.

70 -
60 -
> 50
o
S 40 -
>
g 30
* 20 -
B
0 .
18-20 20-30 30-40 40-50 50-60 60-70 70+
Respondents’ age
Source: own

Fig. 1 shows the respondents’ age. A total of
50% of the respodents were under 40 years of age.

Tab. 1 shows the respondents’ answers
to the question “Please name the municipality
where you currently live”. The majority of
the respondents live within 50 km of the data
collection places.

3.3 Choice Experiment Design
Based on the research objectives (economic
valuation of selected ecosystem services in

Names of municipalities where respondents live

Place of residence Number Distance in km
Jirkov 1 14
Décin 11 36
Chomutov 16 21
Praha 18 124
Most 20 29
Teplice 22 12
Usti nad Labem 31 24
Other locals 45 within 50 km
Other visitors 28 more than 50 km

Source: own
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Attributes and their levels in the choice experiment

Attribute

Levels

Meadows

— Flowering or not flowering
— With farm animals or without animals
— Overgrowing or not overgrowing

Clearance cairns

— Not overgrown
— Overgrown

Streams

— Natural
— Artificial

Travel costs

- CZK 400
— CZK 800
- CZK 1,100

the location) and in close cooperation with
biologists, the choice experiment used the
following attributes and their levels (Tab. 2).

Thereasons forthe above choice experiment
design are as follows. For the montane
meadows, the research objective was to find
out whether people distinguish among various
appearances of meadows (which have differing
values in terms of ecosystem services), namely
flowering meadows, overgrown meadows and
meadows used for grazing farm animals. As is
evident from Tab. 2, the levels of the attributes
correspond with these objectives.

As for the clearance cairns, it was examined
whether people distinguish between maintained
clearance cairns (i.e., not overgrown) and
clearance cairns that suffer progressive over-
growing — succession. The choice experiment
attribute was accordingly specified at two levels:
overgrown and not overgrown clearance cairns.

As for the mountain streams, it was
analysed whether people have different utility
from natural (quasi-natural) streams and
artificial streams (this is reflected in the two
levels of the attribute: artificial stream and
natural stream). Each of these attribute levels
is associated with both a different aesthetic
function and a different quality of functions as
part of ecosystem services (e.g., retention of
water in landscape, habitats for wild animals).

The payment vehicle chosen was one-way
travel costs for a weekend-long trip per person,
excluding depreciation of the transport vehicle
(Henscher, 1994; Parsons 1993). The amounts
of the travel costs were tested in the pilot
surveys and were then adjusted for the main
data collection. To make the attribute easily

Source: own

intelligible in the choice experiment, one of the
first questions of the questionnaire focused
on having the respondent think about what
travel costs they see as reasonable (the actual
question was: “What amount of travel costs
of a weekend-long trip is reasonable for you?
Understand them as one-way costs per person
of only the fuellticket, that is, excluding things
such as vehicle depreciation.”). As a result of
this, respondents worked with pre-thought
costs during the choice experiment as such.

A main-effect orthogonal design was used
for combinations of options (see Freeman, 2003;
Greene, 2007 for details). A respondent was
asked to choose on of three options: location
1, location 2 (described by means of attributes
and their levels), or reply that they would not
visit either location (opt-out option, necessary
for bringing the survey in line with the welfare
theory). Each respondent made nine choice in
a row. The pilot survey showed that respondents
are capable of managing nine choices in a row
cognitively with the given choice experiment
design (see e.g. Bateman et al., 2002 for a
discussion of the number of choices).

Tab. 3 shows an example of a choice from
the choice experiment. In the survey, the choices
were characterised primarily with an appropriate
photograph for each attribute (i.e., 6 photos
on one A4 page for the below choice), so that
the decision problem was considerably easier
for the respondents compared with the verbal
description below.

4. Empirical Survey Results
The remaining part of the paper presents the
estimates made using the multinomial logit
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Example of a choice in the choice experiment

Location 1 Location 2
Attribute Attribute value Attribute value
One-way travel costs 400 1,100
Meadows Non-flowering Flowering
With farm animals Without farm animals

Not overgrown Not overgrown
Cairns Not overgrown Overgrown
Stream Natural Artificial

Source: own

model (MNL), applied in analysing discrete
type data (Train, 2009). This type of regression
analysis enables modelling of likelihood of
the choice of a specific location defined in the
choice experiment as a function of the levels
of attributes used in the choice experiments
for the location, or a function of some other
variables in the questionnaire that can be put

MNL model; explanatory variables

parameters are

into interaction with the variables demonstrated
by the attribute levels.

The explanatory variables (attribute levels)

used in the model were as follows (see Tab. 4).

Tab. 5 presents the parameter estimates

using the MNL model.

As is evident from Tab. 5, all the model
significant at the 1%

Variable

Variable description

Variable values

Clearance cairns not overgrown

Clearance cairns not overgrown

1=yes;0=no

Natural streams Natural streams

1=yes;0=no

Meadows with farm animals

Meadows with farm animals

1=yes;0=no

Overgrown meadows

Overgrown meadows without farm animals

1=yes;0=no

Travel costs

One-way travel costs

400; 800; 1,100

Opt_out Substitute variable for the opt-out option 0 =no, 1 =opt_out
Source: own
MNL model; parameter estimates
Variable Coefficient St;“da"‘ bISt.ET. PlIZI>2]
rror
Clearance cairns not overgrown 0.780*** 0.680 -6.159 0.000
Natural streams 0.617*** 0.079 8.639 0.000
Meadows with farm animals -0.569*** 0.090 -22.115 0.000
Overgrown meadows -0.376** 0.095 -25.703 0.000
Travel costs 0.001*** 0.001 -14.335 0.000
OPT_OUT -2.750*** 0.122 -22.463 0.000
Source: own

Note: ***, **/ * = 1%, 5%, 10% significance level
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significance level and have the expected
signs (except the clearance cairns, where we
excepted a statistically insignificant estimate
of the regression coefficient). People during
recreation prefer flowering meadows; among
the other options, they prefer meadows with
grazing animals to overgrowing meadows.
They have negative preferences towards
artificial streams and the same applies to
overgrown cairns; therefore, they clearly prefer
clearance cairns not overgrown and quasi-

natural streams. Naturally, people prefer lower
travel costs to higher travel costs. The log-
likelihood function has a value of -2,305. The
model is statistically significant with an RsqAdj
of 0.0667.

Based on the estimate, the willingness to
pay was calculated as the trade-off between
the regression estimate of the attribute level
and the estimate of the travel cost coefficient.
The values are shown visually in Fig. 2.

m Marginal willingness to pay for an attribute change (in 2013 CZK)
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-400
-600
-800

Willingness to pay

As is evident from Fig. 2, the willingness to
pay for clearance cairns is positive, amounting
to CZK 757 per person per weekend-long trip.
However, this value cannot be compared with
results of international studies, as nobody has
done detailed valuation of clearance cairns, or
agrarian mounds. We came across a similar
problem with the other examined biotopes.
Foreign studies either deal with their valuation
using the choice experiment method only
marginally, or they work with other ecosystems
(wetlands most frequently).

For the meadows, the attribute level
“flowering meadows” was chosen as the
baseline (it is therefore the imaginary zero
willingness to pay and the willingness to pay

Source: own

for other levels of the attribute “meadows” is
interpreted as a comparison with the willingness
to pay for flowering meadows), which is why the
interpretation is as follows: compared to flowering
meadows, the willingness to pay for meadows
used for grazing livestock is negative, amounting
to CZK minus 365 per person and journey to
the recreation site for a weekend-long trip. The
willingness to pay for overgrown meadows
(again, compared to flowering meadows) is
also negative, amounting to CZK minus 552.
As stated above, the survey also employed the
contingent valuation method for the analysis of
preferences concerning the montane meadows,
the results of which are not presented in this
paper in detail. However, to support the choice

12 m 2017, XX, 3



experiment results, let us at least state that 60%
of the respondents would approve of an annual
fee for preservation of the aesthetic function of
the flowering montane meadows (presented in a
scenario as a contribution towards maintenance
of the meadows to prevent them from overgrowing
over time). The average willingness to pay is
CZK 452, which is very close to the choice
experiment value of CZK 552. Admittedly, there
are some foreign studies valuing ecosystem
services of meadow ecosystems using the
choice experiment method, but they are not
montane meadows ; most often, they are wet
meadows and, above all, wetlands, which are
substantially different from montane meadows
in their character. To a certain extent, however,
they provide similar ecosystem services,
especially so-called cultural ecosystem services
(recreational, aesthetic, educational, etc.).
Choice experiment has been applied to these
ecosystems by, e.g., Carlsson et al. (2003)., who
found out in 2001 that provision of biodiversity
and walking facilities are the greatest benefits of
Swedish wetlands (the willingness to pay for a
high degree of biodiversity: SEK 673, for walking
facilites: SEK 648). Birol et al. (2006) also used
choice experiment to obtain information on the
WTP for various attributes of Greek wetlands.
The resulting WTP was EUR 15.10-15.62 for
high biodiversity; EUR 9.86-11.02 for maintained
wetlands not overgrown with reed, and EUR 8.69-
10.79 for space for study and research.

In the Eastern Ore Mountains, people are
willing to pay CZK 599 for natural or quasi-
natural streams compared to regulated streams.
Abroad, choice experiment has been applied to
identify the WTP for improving river ecology by
Hanley et al. (2006)., who examined how much
people in the United Kingdom would be willing
to pay for transforming a watercourse closer to
its quasi-natural appearance (in particular, the
study dealt with the Wear and Clyde rivers).
The change would consist of several types of
measures: (i) ecological measures: restoration
of some less common fish species (salmon,
trout), increasing the numbers of species of
aquatic plants, insects and birds; (i) aesthetic
measures: removal of litter around the river; (iii)
riverbank measures: increasing the numbers of
trees on the riverbanks, return to purely natural
erosion. The resulting WTP: (i) GBP 18.19
for the ecological measures; (i) GBP 15.68 for
the aesthetic measures; (iii) GBP 19.57 for the
riverbank measures.

Economics

The data was analysed for heterogeneity in
the preferences using a random parameter logit
model (Steer Davies Gleave, 2000). The sample
of respondents was clustered according to their
distance from the site of the interview (indicated
in the questionnaire) and also other socio-
economic variables (respondent’s age, sex,
education etc.). The purpose of this clustering
was to identify the difference in preferences
among different group of people. The analysis did
not reveal any significant heterogeneity regarding
the respondents’ residence distance. Most of the
respondents belonged to the region (the distance
was up to 30 km). A different WTP regarding
maintained clearance cairns and meadows with
livestock was expressed by people coming from
the capital Prague, but they represented only 9%
of the respondents in the sample.

Conclusions and Discussion

The analysis results indicate that visitors to
the Eastern Ore Mountains prefer a natural/
quasi-natural state of the landscape. The
preferences among visitors to the study site
are relatively unambiguous: the visitors clearly
distinguished among various landscape
forms, quite unambiguously preferring those
options where the landscape was close to its
contemporary state, i.e., montane meadows
scythed without farm animals, clearance cairns
not overgrown, and streams in the quasi-
natural state. These results were confirmed
by both analysing the choice experiment data
and analysing the contingent valuation method
data; both the cases resulted in a significantly
positive willingness to pay for the quasi-natural
landscape condition.

At the same time, these results imply
the confirmation of only some of the defined
hypotheses. In particular, the hypotheses
about quasi-natural streams and overgrowing
meadows have been confirmed. The high
preference of flowering meadows in contrast
to the less positive valuation of meadows with
livestock is in disagreement with the hypothesis,
and our expectation, as is the result for the
clearance cairns, where the hypothesis has not
been confirmed: not only was the willingness to
pay significant, but also very high in its monetary
expression in the context of the other attributes.
The last result is highly surprising and probably
related to the fact that the larger part of the
Czech visitors to the Eastern Ore Mountains
are people from the near vicinity of the sites
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where the data collection took place. This is
a relatively precious landscape element on the
Czech Republic’s scale and, as it turned out
during the interviews, the locals associate the
clearance cairns with their previous visits and
often also with childhood memories. This leads
us to the hypothesis that the clearance cairns
contribute to local inhabitants’ identification with
the Eastern Ore Mountains landscape.

This hypothesis is also supported by the real
situation in the Saxon part of the Eastern Ore
Mountains, where locals regard the clearance
cairns very highly. In fact every section of the
clearance cairns has been mapped. The total
length of the clearance cairns is close to one
thousand kilometres. Compared to Saxony,
the clearance cairns on the Czech side of the
Ore Mountains receive only minimal attention.
The differences in the attitude to this locally
specific landscape element may be related to
the different cultural and historical development
in the region. In Saxony, this development
has been continuous and the link between
the landscape and the people has never been
broken, whereas the development has been
disrupted on the Czech side, where only the
second local-born generation is now living (for
more details about demographac development
of Usti nad Labem region see Kacirek, 2015).
This context makes the present research results
— the high willingness to pay for preserving the
value and appearance of the clearance cairns
in particular — even more interesting. It is
evident that in spite of the disrupted cultural and
historical link between the local people and the
landscape, the clearance cairns are perceived
as something locally specific and valuable.

As for the other examined ecosystems/
/biotopes, the resulting willingness to pay for
their preservation in a good or quasi-natural
condition is also relatively high. In connection
with the ecosystem service theory and analysis,
management of ecosystems and locally
specific biotopes thus makes sense not only for
environmental reasons — supporting ecosystem
services (e.g., circulation of nutrients, soil
formation), regulating services (e.g., water
treatment, flood regulation), provisioning
services (e.g., timber, forest fruit and game
production) — but also for socio-economic
reasons. The ecosystems analysed provide so-
called cultural services (aesthetic, recreational
and educational), which visitors to the sites
regard highly and would even be willing to

contribute hundreds of crowns a year towards
their preservation. The results indicate that
for local inhabitants, these specific biotopes
(clearance cairns, montane meadows and
quasi-natural mountain streams) are landscape
elements that help them identify with the area
and be proud of their region.

The authors believe that the present results
may be (and should be) used to support decision-
making about suitable and economically
efficient methods of landscape management in
the Eastern Ore Mountains (including long-term
and strategic visions of landscape development
in terms of environmental protection policy at
both the local and regional levels). In this sense
the valuation studies contribute to the support of
decision making process and its results aiming
at the economic efficiency.Different approach is
represented by Sauer et al. (1998) and Fiala and
Sauer (2011) by seeking for cost efficient ways
of reaching the defined target in negotiation
process (also under asymmetric information
condition). On the other hand, the authors
are well aware the fact that by environmental
decission making process should be taken
into account also the institutional settings
of environmental governance to identify the
implementation barriers and the acceptability
of newly proposed environmental measures
(more discussed by e.g. Slavikova, 2013).

Beyond the aforesaid, it is wise to mention
that these are attractive tourist destinations,
which if marketed appropriately might help
develop tourism and, indirectly, support funding
for the landscape maintenance and renewal.
Generalising the research results, it can be
concluded that the research has shown a
positive link between the inhabitants and the
landscape. In our opinion, this link should be
developed and utilised for further development
of the inhabitants’ relationship with the
landscape, which might contribute to naturally
higher identification of the inhabitants with the
regions and, among other things, contribute
to spontaneously better protection of the
environment and the components ecosystems
(Slavikova et al., 2010). Engaging the public
in environmental and biodiversity protection
(e.g. by activities of NGOs) is seen as one of
the ways, how to improve the environmental
governance. According to Slavikova et al.
(2017) environmental NGOs “may serve as
effective complements of state biodiversity
protection, especially when legally anchored
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in governance schemes and equipped with
subsequent funding”.

The research results can be used to
promote functioning landscape management
that will build on spontaneous environmental
protection by local communities (which requires
knowledge of their preferences and attitudes)
as much as possible and, at the same time,
respect the natural limits to the viable
anthropogenic exploitation of the ecosystems
(in ways that preserve the maximum of their
natural ecosystem services).

The paper was written with support from
the project “Value Nature of the Eastern Ore
Mountains” (no. 100093854), implemented as
part of the Cil 3/Ziel 3 scheme and co-funded
from the European Regional Development
Fund and partly also from the project “Cross
border Flood Risk Management” (No. LE14010)
financed from the programme EUPRO Il (Czech
Ministry of Education, Youth and Sport).
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ECONOMIC VALUE OF ECOSYSTEM SERVICES IN THE EASTERN ORE
MOUNTAINS

Ondfrej Vojacek, Jifi Louda

The paper presents the results of a research project aiming at determining the economic value of
selected ecosystem services in the Eastern Ore Mountains. The use of the dynamically evolving
concept of economic services, used to identify economically utilisable services provided by
undamaged ecosystems, can thus contribute to dealing with the issues of optimum landscape
management. The primary data collection took place in the summer of 2013; a total of 216
questionnaires were collected. The research focused on three ecosystems, namely montane
meadows, clearance cairns and quasi-natural mountain streams. The paper presents and
discusses primarily the results of a choice experiment that was used to determine the willingness
to pay for defined changes in the ecosystems examined. The research showed that visitors to the
Eastern Ore Mountains unambiguously prefer a natural (authentic) or quasi-natural condition of the
landscape and that people are able to distinguish among the different situations well (e.g., different
appearance of montane meadows, mountain streams, clearance cairns, etc.). People prefer
montane meadows scythed without farm animals, clearance cairns not overgrown, and streams
with a quasi-natural character. The authors point out the finding that the research results indicate
a strong connection of the local population to the local landscape and ecosystems, the potential
of which in relation to nature protection and landscape management is totally unutilised at the
moment. Special attention is paid to a specific ecosystem, not studied yet in the Czech Republic
— the clearance cairns, which showed (contrary to expectations) a noticeably higher willingness to
pay for their good management compared to the other ecosystems examined.

Key Words: Ecosystem services, economic valuation, choice experiment method, random
utility theory, local ecosystems.
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