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ANALYSIS OF APPROACHES ON VALUATION OF FOREST ECOSYSTEM SERVICES
IN THE PAN-EUROPEAN REGION

In this article, various approaches to assessing forest ecosystem services have been studied. One important aim of the
ecosystem assessment is to analyse and as much as possible quantify the importance of ecosystems to human well-being.
Valuation is used as a tool that enhances the ability of decision makers to evaluate trade-offs between alternative ecosystem
management regimes and courses of actions that alter the use of ecosystems and the services they provide.

The output of the analysis of different approaches and methodologies on FES valuation is to design an interactive table. The
table should document the suitability of valuation methods for individual FES (considering benefits and limitations of each
method) in a clear, concise and comprehensive way. The table should provide simple orientation within different valuation
methods. It should also relatively quickly and clearly propose suitable method, which could be used to value individual forest
ecosystem service in a given situation.

The ways of further research could be to develop proposals for the assessment of forest ecosystem services in order to make
effective decisions regarding the sustainable use and management of ecosystems.
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Amnaopinu Myciitoecokuii
acnipanm OPIY HAJ[Y npu Ilpe3udenmosi Yxpainu

AHAJII3 HNIAXOAIB 3 OHIHKH! JIICOBUX EKOCUCTEMHMUX IIOCJIYT
YV 3ATAJIbHOEBPOITEMCbKOMY PETTOHI

Jlicu € 6aNCAUBUMU eKOCUCTREMAMU, W0 HAOAMYb 6azamo nepeeaz cycnitbemsy y 6uzisdi mosapie ma nocuye, MaKux sk
depeguna, npodyKmu XapuyeanHsi, 4ucma 800a, eHepzis, 3axucm 6i0 nosexetl ma eposii IPYHMyY, PeeyrOBaAHHS KILMAMUYHUX
YUK, peKpeauiiini ma xyavmypui yinnocmi. Bonu nocsmv nasey ricosux exocucmemmux nociye (JEID) i eidieparomo
sascausy poiv y 006pobymi 100U, POOIAUU SHAUHUT NPAMUTL | HENPAMULL GHECOK Y PO3GUMOK HAUIOHAILHOT eKOHOMIKU
ma cnpusioul exoaoziunii cmabitvHoCmi.

Y daniii cmammi nposedeno docrioxcenns pisnux nioxodie 0o oyiHKU Aico6uUx exocucmemuux nociyz. OOHie10 3 6aNCIUBUX
yinei 0anozo 6udy OWIHKU € AHANI3 1, HACKIIbKU Ue MONCAUGO, KUIbKICHE GUSHAYEHHS GANCIUBOCTNI exocucmem Os
3abesneuenns 006pobymy moodet, 3 Memoro NPULHAMMS ePEeKMUSHUX DileHD w000 CMAL020 BUKOPUCIAHHSA A YNPAGIIHHA
exocucmemamu. Ouinka € iLCmpymenm, wo nioeuye 30amuicmn cy6 €Kmie NPUUHAMMS PIUEHNS, 8 GUSHAYEHHT KOMNPOMICIE
MIHC ANOMEPHAMUSHUMU PENCUMAMU YNPABGIIHHS eKOCUCEMAaMU MA KYPCamu Oitl, w0 3MIHIOMYb BUKOPUCTIAHHS eKOCUCTIEM
ma nocaye, sKi 60HU HAOAIOMb.

Ouinka exocucmemMHux Nociyz MOYce CAYICUMU ONCePeioM OAs NPUUHAMMS DPUUeHb HA PISHUX DIGHSAX YNPAGHIHHA:
610 MINCHAPOOHUX MA HAUIOHANOHUX NOJIMUYHUX Dillerb 00 PeZioHAIbHUX MA CYOPeZiOHANLHUX MaA PIUeHb MICYe8020
NAAHYBAHHS T NPOEKMie. BUKIUK Y KOXCHOMY 6UNadKy NONseac 8 SUSHAUEHHI BCIX eKOCUCMEMHUX NOCIYe, HA SKi BNIUHE
YNpasnincoKe pilenus, i ompumanii 00cmamuvoi inopmayii 01 npoeeoents OuiHKU eKOCUCTEMHOT NOCAY2U, BKIIOUAIOUL
36 A30K OUIHKU 3MIH Y HAOAHHT NOCAY2 3 3ax00amu Ynpasiinns sminamu 006pobymy uodunu.

Ouinka € nepedymosoio O pospoOKuU MeXAHisMI6 3 OMPUMAHHS BUHAZOPOOU 6i0 NOCAYz MA CMEOPEHHs. CUCTEM
Ginancysanns / cmumymosanns, makux sk niama 3a exocucmemui nociyeu (I1EID). IIEII oxonmoe pisui ¢hinancosi
mexanizmu, 3a 0onomozoro skux Genediviapu EIT naamsmv nocmauarvhuxosi yiei nocayeu, maxum YunoM nponoHyoul
CMuUMYAU ONIsL 3aXUCMY MAa NOCMauanus maxux nocaye. Oyinka eapmocmi npupoorozo Kanimany (eremenmu npupooHozo
cepedosuua, wo 3abesneuyiomny yinii mosapu ma nocayeu J00sSM) € OCHOBONOLOICHUM O MO20, W00 eupiuumi, K i de
Ci0 sumpauamu Kowmu Ha 6I0H0GIEeHHS, NIOMPUMKY MA KepYyeamu NPUpoOOHUM CepedosULeM.

Koxcna ouinxa nicosux exocucmemnux nociye Oiticna iume 01 KOHKDEMHOI mepumopii ma eusHauenozo nepiody uacy,
mo6mo 6ona nosunHa Oymu NPOCMOPOLOI0 MA MUMUACOBO SA6HO10. TOMY BUCHOBOK aHANI3Y PIsHUX Ni0xX00ie ma Memodoa0zii
000 OUIHKU eKOCUCTEMHUX NOCAY2 NONs2ae Y po3pobui inmepaxmuenoi mabauyi. Tabnuys nosunna OoKymenmyeamu
npudamuicmv MmMemoois OyiHKU 0N OKPEMUX eKOCUCTEMHUX NOCAye (Po3eisidaiouu nepesazu ma O0OMEXCeHHs KOXCHOZO0
Memody) wimxo, cmucio i 6cebiuno. Tabiuys nosunHa Hadasamu NPocmy OPIEHMAiI 6 PAMKAX PISHUX MemOo0ie OUiHKU.
Crid makoxc nopieHsAHo WEUOKO i UiIMmKO 3anPONOHYeamu 6i0nosionUl Memod, aKuil Moyce Gymu 6UKOPUCIAHULL OJLs OUIHKU
IHOUBIOYANbHOT eKOCUCEeMHOT NOCY2U Y NeBHILl CUMYaui.

Kntouoei cnosa: 7ic, exocucmema, 1icoea eKoCUcmeMa, eKoCUCMeMHi nociyau.

Introduction to forest ecosystem services
Forests are important ecosystems delivering multiple
benefits for society in the form of goods and services such
as wood, food, clean water, energy, protection from floods
and soil erosion, regulation of climate cycles, recreation
and cultural values. These benefits are known as forest
ecosystem services (FES). They play an important role
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in human well-being, make significant direct and indirect
contributions to national economies and contribute to
environmental stability.

Following the outcomes of the Seventh Ministerial
Conference (Madrid, Spain, 20-21 October 2015), the
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Expert Level Meeting held in Bratislava, Slovakia on
11-12 May 2016 approved FOREST EUROPE Work
Programme (FE WP) for the period 2016-2020.

The FOREST EUROPE Expert Group on valuation of
and payments for forest ecosystem services is established
according to the FE WP Action 4.4 «Incorporating the
value of forests ecosystem services in a green economy»
and its two activities 4.4.1 and 4.4.2 «Promotion of the
Pan-European practices on valuation of and payments for
forest ecosystem services».

From 1 January 2016, Slovakia has become the
«political leader» in the FOREST EUROPE process. In
addition to its presidency (shared with Spain), Slovakia
hosts a secretariat of the process, the so called Liaison
Unit. The Liaison Unit Bratislava is an organisational unit
of the National Forest Centre.

The National Forest Centre provides for the forest
sector services in the areas of forest research, education,
public relations, public procurement of forest management
programmes and preparation of supporting materials
for their elaboration, technical assistance, management
and distribution of forest data and information, and the
processing and administration of the National Thematic
Map Set on Forests. It comprises four specialised
institutes: Forest Research Institute, Institute for Forest
Consulting and Education, Institute for Forest Resources
and Information, and Forest Management Planning
Institute.

At the Madrid Conference, the ministers responsible
for forests expressed their commitment to recognise the
key role of forest ecosystem services (FES). In the Madrid
Ministerial Resolution 1 «Forest sector in the center of a
green economy», the ministers committed themselves to:

» Recognise the key role of forest ecosystem services
in the contribution of forests to a green economy.
Promote the exchange of information on
methodologies and practices on the valuation of
and payments for forest ecosystem services as well
as policy approaches to this end.

Support the development and possible application
of common methodologies for the valuation of
forest ecosystem services.

Promote national implementation of strategies
and guidelines for dynamic conservation and
appropriate use of forest genetic resources under
changing climate conditions.

Prior to the Madrid Resolution 1 «Forest sector in the
center of a green economy» (2015) essential benefits
provided by forests and the importance of the value of
forest goods and services had already been recognised
in Vienna Living Forest Summit Declaration «European
Forests — Common Benefits, Shared responsibilities»
(2003), and Oslo Decision «European Forests 2020»
(2011). Water related services were addressed in Warsaw
Declaration (2007) and Warsaw Resolution 2 «Forest and
Water» (2007).

Noting the importance of recognizing the role of FES,
the Expert Group continue exploring different approaches
to valuation of and payments for FES existing within
the pan-European region in order to identify possible
methodologies and replicable experience.

In the pan-European region, high importance of this
issue is empathised by the former and ongoing work
carried under the guidance of different international
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organisations and initiatives, e.g. joint effort of UNEP/
UNECE/FAO on payments for ecosystem services in
a green economy [36]; study on valuation and payment
approaches for water related FES conducted by UNECE/
FAOQO Forestry and Timber Section; findings from the large
EU project NEWFOREX [37]; outcomes of the FORVALUE
[38] project coordinated by EFI-EFIMED; COST Action
E45 EUROFOREX on valuation of externalities produced
by different types of forest in Europe; activities of the
Joint Research Centre of the European Commission
on analysis of FES and its implementation into Forest
Information System for Europe [39]; studies of DG AGRI
and DG ENVIRONMENT of the European Commission
on valuation and assessment of ecosystem services; The
Economics of Ecosystems and Biodiversity (TEEB) aimed
to mainstream values of biodiversity and ecosystem
services [40]; Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services focusing on
global and regional assessment of biodiversity and
ecosystem services; [41] and many others.

The activity was build on the outcomes of the above
mentioned work of organisations, initiatives, former
FOREST EUROPE work (e.g. outcomes of the work of
the former FOREST EUROPE Expert Group on valuation
of FES [42]) and the experience of signatory countries.

The Millennium Ecosystem Assessment (2005) was one
of the first important global study on ecosystem services
(ES) and its framework is widely accepted and seen as a
useful starting point [34], [3], [9]. However, more recently
the Mapping and Assessment on Ecosystems and their
Services (MAES 2013) framework was adopted by Member
States of the European Union. It builds on the findings of the
MA and TEEB global initiatives and was further refined as
an operational framework at European level.

MAES (2013) defines ES as the benefits that
people obtain from ecosystems - the direct and indirect
contributions of ecosystems to human wellbeing [32]. The
concept «ecosystem goods and services» is synonymous
with ecosystem services. The service flow in the
conceptual framework refers to the actually used service.

MAES, according to CICES (2013), classifies ES
into three groups: Provisioning, Regulating/Maintenance
and Cultural services. However, there are also other two
international classifications of ES applied according to MA
(2005) and TEEB initiatives (2010). Comparison of these
main classification schemes was addressed by the former
FOREST EUROPE Expert Group on Valuation of Forest
Ecosystem Services during 2013-2014, and the results
can be found in the FOREST EUROPE Final Report on
Valuation of FES (2014).

The simplest version of the conceptual framework
for EU wide ecosystem assessment (MAES 2013) links
socio-economic systems with ecosystems via the flow of
ecosystem services and through the drivers of change
that affect ecosystems either as consequence of using
the services or as indirect impacts due to human activities
in general.

Ecosystems are shaped by the interaction of
communities ofliving organisms with the abioticenvironment.
Biodiversity - the variety of all life on earth - plays a key role
in the structural set-up of ecosystems which is essential
to maintaining basic ecosystem processes and supporting
ecosystem functions. Ecosystem functions are defined as
the capacity or the potential to deliver ecosystem services.
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Ecosystem services are, in turn, derived from ecosystem
functions and represent the realized flow of services for
which there is demand. For the purpose of this framework,
ecosystem services also encompass the goods derived
from ecosystems. People benefit from ecosystem (goods
and) services. These benefits are, among others, nutrition,
access to clean air and water, health, safety, and enjoyment
and they affect (increase) human wellbeing which is the
key target of managing the socio-economic systems. The
focus on benefits implies that ecosystem services are open
to economic valuation. However, not all benefits to people
from ecosystems can be measured in monetary terms.
Therefore, it is important to include other values as well,
such as health value, social value or conservation value.
The governance of the coupled socio-economic-ecological
system is an integral part of the framework: Institutions,
stakeholders and users of ecosystem services affect
ecosystems through direct or indirect drivers of change.
Policies concerning natural resource management aim to
affect drivers of change to achieve a desired future state of
ecosystems. Many other policies also affect these drivers
and thus can be added to the framework as they have an
impact on ecosystems even though they might not target
them at all (e.g. through the construction of buildings or
infrastructure, or industrial policy through pollution) [19].

It can be stated, the MAES (2013) framework is
successful in integrating the biophysical domain with the
socio-economic drivers affecting ES and considers as
well the role of biodiversity in ecosystem functions and
services, therefore this is a good basis for consideration of
European forests in terms of ecosystem service delivery
and opportunity.

Valuation of forest ecosystem services

The importance or «value» of ecosystems is viewed
and expressed differently by different disciplines, cultural
conceptions, philosophical views, and schools of thought
[12]. The basic for ES represents natural capital, which
is defined by The Natural Capital Committee as «those
elements of the natural environment which provide
valuable goods and services to people» [23]. One
important aim of the Millennium Ecosystem Assessment
is to analyse and as much as possible quantify the
importance of ecosystems to human well-being in order
to make better decisions regarding the sustainable use
and management of ES. Valuation is used as a tool that
enhances the ability of decisionmakers to evaluate trade-
offs between alternative ecosystem management regimes
and courses of actions that alter the use of ecosystems
and the services they provide [18].

The valuation of ES can provide input for decisions at
many different levels [33]. This ranges from national and
international policy decisions to regional and subregional
decisions and local planning decisions and projects. The
challenge in each case is to identify all the ES that will be
affected by the decision and to obtain sufficient information
to conduct the ecosystem service assessment, including
linking the assessment of changes in service provision to
measures of changes in human welfare [7].

There are a number of other reasons for undertaking
valuation of FES. The most common are as follows [21],
[10], [20]:
to assess (and improve) the overall contribution of
forests ecosystems to social and economic well-
being,
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« to obtain information about the relative importance
of FES and preferences for their provision across
and from different stakeholder groups and
understand how and why stakeholders use forests
as they do,

to assess the relative impact of alternative actions,
as a decision support tool,

to identify potential winners and losers when
adopting a certain management alternative,
evaluating the impacts of environmental policies,
establishing incentive schemes or markets of FES.

It should be also noted that some kind of valuation
is an implicit prerequisite for developing mechanisms
to capture benefits of the services and in establishing
finance/incentive systems such as payments for
ecosystem services (PES). PES covers a variety of
financing arrangements through which the beneficiaries
of ES pay the provider of those service [13], thus offering
incentives for protecting and supplying such services.
Assessing the value of natural capital (elements of the
natural environment that provide valuable goods and
services to people), is fundamental to deciding how and
where funds should be spent to restore, maintain and
manage the natural environment [23].

A major challenge facing the delivery of the FES is that
many of the services provided are not traded in markets,
making it difficult to observe their values directly [10]. Many
FES accrue to the recipients as public goods. In practice,
it's probably more of a continuum. Although, non-market
goods may not all be pure public goods, but display some
of the characteristics of public goods. They may be enjoyed
by any number of people without affecting other people’s
enjoyment. The problem with public goods is that, although
people value them, no one person has an incentive to pay
to maintain the good [22], [28], [29], [30], [31].

Also, where these goods and services are supplied to
either society or specific groups of users for free or at a
price which is below the production costs of equivalent
goods and services, forest owners receive little or no
monetary incentive to provide them. This can result in
declines in both the quality and quantity of these services.
Possible solutions include applying regulations to enforce
their provision or developing incentive mechanisms
(including market-based instruments) which encourage
woodland owners to provide them. Therefore, knowledge
of how to estimate the economic value of these services
is often a crucial step in providing evidence to support
the introduction of such mechanisms [10]. Economic
valuation in this sense relates to the demand side, i.e.
preferences of society as a whole. For the supply side
(forest enterprises), cost values count. As soon as both
kinds of information are available, it is possible to establish
«efficient» incentives for enterprises (forest owners).

According to Binner et al. (2017) the concept of
economic value is based on the idea that value (or utility)
is a human construct and that it provides a measure
by which we might gauge what is the best for a human
society. It is compatible with the idea that value may
come from non-human entities, but only insomuch as they
increase the well-being experienced by humans either by
supporting our livelihoods, enhancing our existence or
because of a sense of moral duty. Binnner et al. (2017)
state, that the value flow from a FES is determined by at
least two things:
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« the FES’s attributes, as determined by the
environmental production function through which it
is delivered,

« the context within which the FES are consumed, as
determined by the other FES, FES and qualifiers
that enter the human production function through
which the FES delivers value.

Also the issue of aggregation has to be addressed in
determining the economic value of a FES, because we
need to add together the value flows accruing to all the
individuals who gain benefit from that FES [2].

Many frameworks are discussed to assign a monetary
value to the benefits of forests ecosystems. A concept
which is important in this context is that of the Total
Economic Value (TEV). It has been developed in order to
consider values, including non-use values, systematically
and comprehensively. The study on the TEV of
Mediterranean Forest [21] is considered the first attempt
at the comprehensive and systematic evaluation of FES
in Europe (Mediterranean countries). This study filled a
knowledge gap regarding the valuation of nonwood forest
products (NWFPs) and provided a first estimate to the
TEV including both NWFPs and wood forest products into
a common framework.

The TEV approach is based on the different benefits
that humans may obtain from forest ecosystems. The
main aim of TEV classification, used in Pearce and Moran
(1994) and Merlo et al. (2005), was to assess the overall
contribution of forest ecosystems to «social and economic
well-being.»

This framework typically disaggregates TEV into
two categories: use values and non-use values [25].
Traditionally the distinction between use and non-use
values has been characterised as the difference between
a value that is derived from physical interaction with a
FES (use value) and one in which value is derived without
physical proximity to or interaction with a FES (non-use
values) [2].

Use value refers to the value of ES that are used
by humans for consumption or production purposes. It
includes tangible and intangible services of ecosystems
that are either currently used directly or indirectly, or that
have a potential to provide future use values. The TEV
separates use values as follows [8], [2]:

+ direct use values are derived from FES that are
used directly by humans. They include the value
of consumptive and non-consumptive uses and
they are typically enjoyed by people located in or
visiting the ecosystem itself. In other words, an
environmental good or service generates direct
value if it enters a human production function as
a FES.
indirect use values are derived from a wide range
of FES that provide benefits outside the ecosystem
itself. That means an environmental good or service
generates indirect value if it contributes, through
some biophysical process in an environmental
production function, to the supply of some other
FES.
the notion of option value introduced Weisbrod
(1964). Option values are derived from preserving
the option to use in the future services that may
not be used at present [16], either by oneself
(option value) or by others or heirs (bequest
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value). Quasioption value is a related kind of value
— it refers to the value of information secured by
delaying a decision, where outcomes are uncertain
and where there is opportunity to learn by delay.
This is to say that the information on value will
only be revealed over time, mainly because there
is uncertainty about the future value of a natural
resource [1].

As Binner et al. (2017) state, the distinction between
direct and indirect values is important because it informs
us as to when we can value an environmental good or
service directly (as a FES) as compared to when we first
have to understand the science of the biophysical process
by which it contributes (as an intermediate environmental
goods and services) to the production of FES.

Non-use values from ecosystems are those values
that do not involve direct or indirect uses of ecosystem
service in question. Humans ascribe value to knowing that
a resource exists, even if they never use that resource
directly. They reflect satisfaction that individuals derive
from the knowledge that ES are maintained and that other
people have or will have access to them [15]. In the first
case, non-use values are usually referred to as existence
values, while in the latter they are associated with altruist
or bequest values. These kinds of values are the hardest
and the most controversial to estimate. Non-use values
involve greater challenges for valuation because they can
be related to moral, religious or aesthetic properties, for
which markets usually do not exist. This is different from
other services, which are associated with the production
and valuation of tangible things or conditions. Cultural
services and non-use values in general involve the
production of experiences that occur in the value’s mind.
These services are therefore co-produced by ecosystems
and people in a deeper sense than other services [4].

However, Binner et al. (2017) pointed out, that the
various categorisations (such as that under TEV) are just
categories and that to a certain extent those attempts at
categorisation are superseded by the ecosystem services
approach’s focus on environmental goods and services
as arguments in human production functions. In short,
an environmental good or service generates as many
different values as there are human production functions
to which it contributes.

Overview of valuation approaches and methods

In the last decades, valuation methods (VM) have
reached a considerable degree of sophistication. The
last decades have also witnessed a gradually emerging
consensus on the state-of-the-art of the range of valuation
methods at hand, which is reflected by the fact that recent
handbooks and manuals on the topic provide very similar
overviews and assessments of the individual tools,
with differences remaining essentially on the level of
terminology and classifications [24], [6], [10], [27].

The existing scientific literature on valuation of ES
is based on two distinct foundations. The ecological
valuation methods aim to assess the significance of
landscape characteristics. Their common characteristic
is the neglect of consumer preferences. The economic
valuation methods focus on the exchange value of ES and
their common characteristic is that they do not address the
complex internal structure of ecosystems. The methods
of economic valuation of ES are conventional economic
valuation and non-monetizing valuation. A detailed
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historical overview can be found in various papers, e.g.
Gomez-Baggethun et al. (2010) or Liu et al. (2010).

There is also another way to classify economic
valuation methods. A spectrum of non-market valuation
techniques has been developed to value ES. The use of
a monetary metric assumes that individuals are willing to
trade the ecosystem service being valued for other services
represented by the metric. The basic distinction among
monetary valuation methods is based on the data source,
that is, whether it derives from observations of human
behaviour in the real world («revealed preferences») or
from human responses to hypothetical questions («stated
preferencesy») [17].

Economic valuation attempts to elicit individual
preferences within the general public for changes in the
state of the environment in monetary terms. These are
based on the fundamental principles of welfare economics;
whereby the changes in the well-being of individuals
are reflected in their willingness to pay or willingness to
accept compensation for changes in their level of use
of a particular service or bundle of services [14]. The
main types of economic valuation methods available for
estimating public preferences for changes in ES are [7]:

* Revealed preference (RP) methods are based on
actual observed behaviour data, including some
techniques that deduce values indirectly from
behaviour in surrogate markets, which are assumed
to have a direct relationship with the ecosystem
service of interest,

Stated preference (SP) methods use carefully
structured questionnaires to elicit individuals’
preferences for a given change in a natural resource
or environmental attribute. SP are based on
hypothetical rather than actual data on behaviour;
for the former the value is inferred from people’s
responses to questions describing hypothetical
markets or situations (Figure 1).

Suggested output of the analysis

Each FES and valuation purpose requires a specific
or more suitable valuation method, and every forest
ecosystem service valuation is only valid for a specific
area and period i.e. must be spatially and temporally
explicit. Therefore, the output of the analysis of different
approaches and methodologies on FES valuation is to
design an interactive table. The table should document
the suitability of valuation methods for individual FES
(considering benefits and limitations of each method)
in a clear, concise and comprehensive way. The table
should provide simple orientation within different valuation
methods. It should also relatively quickly and clearly
propose suitable method, which could be used to value
individual FES in a given situation.

It also should show simple references to the
explanatory notes (description of the method, its benefits
and limitations as well as practical example of its use)
where, if necessary, the user will find detailed information.
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