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Background
Forest ecosystems provide a multiplicity of
benefits of crucial ecological, social and economic
importance for the sustainability of our society.
These benefits are known as forest ecosystem
services. These include, for example, the provision
of food, clean water, timber and fibre (provisioning
services); the regulation of air quality, climate and
flood risk (regulating services); opportunities for
recreation, tourism and cultural development
(cultural services); and lifecycle maintenance.
Expressing the value of forest ecosystem services
in monetary units is an important tool to raise
awareness and convey the importance of
ecosystems to policy makers, to mention just a few
application areas. Valuation of ecosystem services
and their integration into policy and decision
making practices has been matter of debate ever
since the concept first emerged in the early 1990s.
The issue of forest ecosystem services, their
values and payments for them has been reflected
also in several policy documents of the FOREST
EUROPE process. At the Seventh FOREST EUROPE
Ministerial Conference in Madrid in 2015, the
ministers responsible for forest in Europe adopted
the Madrid Ministerial Resolution 1 “Forest Sector
in the Center of Green Economy” where they
committed themselves inter alia to incorporate
the value of forest ecosystem services in a green
economy. Besides the Madrid Resolution, also other
commitments related to forest ecosystem services
were adopted by previous Ministerial Conferences
on the Protection of Forests in Europe. Essential
benefits provided by forests and the importance
of the value of forest ecosystem services had
already been recognised in the Vienna Living
Forest Summit Declaration “European Forests –
Common Benefits, Shared responsibilities” (2003),
and the Oslo Decision “European Forests 2020”
(2011). Water related services were addressed in
the Warsaw Declaration (2007) and the Warsaw
Resolution 2 “Forest and Water” (2007).
Following the Madrid Ministerial Conference, the
Expert Level Meeting held on 11-12 May 2016 in
Bratislava, Slovakia approved the FOREST EUROPE
Work Programme for the period 2016-2020. In line
with the Action 4.4 “Incorporating the value of
forest ecosystem services in a green economy” of
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the Work Programme, a FOREST EUROPE Expert
Group on Valuation and Payments for Forest
Ecosystem Services was established to continue
exploring different approaches to valuation of and
payments for forest ecosystem services within the
pan-European region in order to identify possible
methodologies and replicable experience.
The Expert Group was composed of experts
nominated by the FOREST EUROPE signatories
and observers (Annex I) based on interest and
availability to contribute to the Action.
The objective of the work of the Expert Group was
to share expertise, exchange experience, formulate
recommendations and provide policy and expert
advice to Liaison Unit Bratislava in its work related
to the Action 4.4 of the FOREST EUROPE Work
Programme. More specifically, the Expert Group
carried out tasks as described below:
1. Analysis of different approaches and
methodologies on valuation of and payments
for forest ecosystem services;
2. Collection of case examples of valuation
methods and financial mechanisms for forest
ecosystem services implemented in FOREST
EUROPE signatory countries;
3. Provision of advice and comments on the
scope, structure and content of the FOREST
EUROPE Web-based Portal on Forest
Ecosystem Services;
4. Final Report summarizing main outcomes
of the analysis, recommendations and
challenges related to valuation of forest
ecosystem services and implementation of
their financial mechanism.
The Expert Group worked in the period January
2017-December 2018. Its mode of operation
comprised two face-to face meetings combined
with continuing work between the meetings and
online consultations. The main outcomes of the
work of the Expert Group are summarized in
this report. Further details of the Expert Group’s
work including all the background documents
and minutes of the meetings are available at the
FOREST EUROPE web page https://foresteurope.
org/themes/?sfm=/themes/forest-europe-expertgroups/.

Valuation of Forest Ecosystem Services
The value of ecosystems and their services is
viewed and expressed differently by different
disciplines, cultural conceptions, philosophical
views, and schools of thought. The basis for the
provision of ecosystem services is represented
by natural capital, which is defined by the Natural
Capital Committee (2017) as “those elements of
the natural environment which provide valuable
goods and services to people”. Assessing the value
of natural capital is fundamental to deciding how
and where funds should be allocated to restore,
maintain and manage the natural environment.
Estimating the value of the various services and
benefits that ecosystems generate may be done
with a variety of valuation approaches and methods.
This diversity is an inevitable consequence of the
diversity of forest ecosystem services (FES) and
the conditions under which they are provided. All
of the valuation techniques have their advantages
and disadvantages/limitations. Some of them are
broadly applicable, some are applicable to specific
cases, and some are tailored to particular data
sources.
The scientific literature on valuation and
assessment of ecosystem services is based on two
distinct foundations. The ecological evaluation
methods aim to assess the significance of
biophysical phenomena for ecosystems, without
necessarily focusing at consumer preferences.
The ecological evaluation methods do not place
monetary values on ecosystem services. The
economic valuation methods focus on market
and non-market values of ecosystem services
for people, rather than on the complex internal
structure of ecosystems. The methods of economic
valuation of ecosystem services are not restricted
to monetary valuation alone; they include the
analysis of any trade-off made by people between
the different possibilities of resource use. Three
main categories of economic valuation methods
include: (i) revenues oriented, (ii) cost based, and
(iii) non-monetizing methods (Figure 1).

The review of valuation methods conducted by
the FOREST EUROPE Expert Group was devoted
especially to methods of economic valuation
of ecosystem services. Economic valuation of
forest ecosystem services usually relies on one
of the three above mentioned approaches. Some
of the respective methods rely on the revealed
behaviour of the users for these services i.e.
revealed preference approaches, while others
use surveys and directly ask users about their
willingness to pay for certain services i.e. stated
preference approaches (see Figure 2).
The advantage of revealed preference approach
is that it is based on actually observed behaviour
(e.g. purchases of certain services). The value of
forest services in question can be either derived
directly (e.g. from market prices) or indirectly
from surrogate markets that have a relationship
with the forest service of interest. However, the
applicability of these methods is limited only to
a few forest ecosystem services (e.g. recreation,
tourism and amenities).
The stated preference approach is based on
hypothetical rather than actual behavioural
data. The value of a forest service is derived
from people´s responses to questions/choices
describing hypothetical markets or situations. The
methods in this group can be applied to all types
of forest ecosystem services and allow to estimate
both use and non-use values. However, their
main disadvantages are that they are based on
hypothetical situations (no real market transaction
is performed and the received answer might not
reflect the real situation) and their application
is complex (requiring expert knowledge for the
development of the questionnaire and for data
analysis) and time consuming.
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Figure 1 Overview of valuation approaches and methods

TSWI - The Shannon–Wiener Diversity Index; SI - Simpson’s Index; BPI - Berger–Parker Diversity Index; Sim I - Similarity indices; VM – valuation method; APP. – approach
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Figure 2 Economic valuation methods available for estimating individual preferences
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A detailed descriptions of particular valuation
methods listed in the figures above can be found
in the study “Analysis of different approaches and
methodologies on valuation of and payments for
forest ecosystem services in the pan-European
region (2019)” elaborated by the FOREST EUROPE
Expert Group.
When deciding which method to apply, the
general recommendation is, first, that it must fit to
the given valuation problem; and second, to take
into consideration complexity of the method
and resources required for its implementation
(in terms of data, time, analysis skills, and other
requirements). However, the final selection of a
valuation method is determined by a number
of factors and conditions. The method to be
used will depend on the services to be valued
and their context, as well as on geographical
scope (local, regional, national, international), data

availability, available time, financial resources,
and experience of the valuation team.
The table below provides a lists of ecosystem
services classified according to TEEB (2010)
and methods suitable for their valuation. An
interactive version of the table including various
case examples on valuation of FES is available at
the FOREST EUROPE Web-based Portal on Forest
Ecosystem Services https://foresteurope.org/
valuation-forest-ecosystem-services/.
The interactive schemes relatively quickly and
clearly determine which method should be used to
value individual FES. It also allows to display simple
references to the explanatory notes (description of
the method, its benefits and limitations as well as
practical examples of its use) where, if necessary,
the user can access detailed information (See also
Chapter 3).

Table 1 Overview of ES and methods suitable for their valuation
Classification of ES
according to TEEB
(2010)

Suitable valuation method

PROVISIONING SERVICES
Raw materials

Contingent valuation method; Choice modelling; Value transfer method;
Market price method; Efficiency (shadow) prices; Restoration costs method;
Replacement costs method

Food / Raw materials

Contingent valuation method; Choice modelling; Value transfer method;
Market price method; Efficiency (shadow) prices; Restoration costs method;
Replacement costs method

Water supply

Contingent valuation method; Choice modelling; Value transfer method;
Related goods approaches; Indirect opportunity costs; Restoration costs method;
Replacement costs method

Genetic resources

Contingent valuation method; Choice modelling; Value transfer method;
Related goods approaches; Indirect opportunity costs
REGULATING SERVICES

Biological control

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Related goods approaches; Production function-based methods;
Indirect opportunity costs

Regulation of water
flows

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Related goods approaches; Production function-based methods;
Indirect opportunity costs; Restoration costs method
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REGULATING SERVICES
Disturbance prevention
or moderation

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Related goods approaches; Production function-based methods;
Indirect opportunity costs; Replacement cost method; Pre-ventive/defensive expenditures

Waste treatment (water
purification)

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Hedonic pricing method; Related goods approaches;
Production function-based methods; Indirect opportunity costs; Restoration costs method;
Replacement costs method; Preventive/defensive expenditures

Air purification

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Hedonic pricing method; Related goods approaches;
Production function-based methods; Indirect opportunity costs

Climate regulation (incl.
C sequestration)

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Related goods approaches; Production function-based methods;
Indirect opportunity costs

Erosion prevention

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Related goods approaches; Production function-based methods;
Indirect opportunity costs; Replacement costs method; Preventive/defensive expenditures

Maintaining soil fertility

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Related goods approaches; Production function-based methods;
Indirect opportunity costs; Restoration costs method

Pollination

Contingent valuation method; Choice modelling; Averting behavioural method;
Value transfer method; Related goods approaches; Production function-based methods;
Indirect opportunity costs
HABITAT SERVICES

Maintenance of genetic
diversity (especially in
gene pool protection)

Contingent valuation method; Choice modelling; Value transfer method;

Lifecycle maintenance

Contingent valuation method; Choice modelling; Value transfer method;
Related goods approaches; Indirect opportunity costs
CULTURAL & AMENITY SERVICES

Spiritual experience

Contingent valuation method; Choice modelling; Value transfer method;
Related goods approaches; Indirect opportunity costs; Decision science approach

Inspiration for culture,
art and design

Contingent valuation method; Choice modelling; Value transfer method;
Indirect opportunity costs

Recreation and tourism

Contingent valuation method; Choice modelling; Value transfer method;
Travel costs method; Hedonic pricing method; Related goods approaches;
Indirect opportunity costs; Random utility/discrete choice

Aesthetic information

Contingent valuation method; Choice modelling; Value transfer method;
Hedonic pricing method; Related goods approaches; Indirect opportunity costs;
Restoration costs method; Replacement costs method

Information for
cognitive development

Contingent valuation method; Choice modelling; Value transfer method;
Hedonic pricing method; Related goods approaches; Indirect opportunity costs
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During the past three decades, the economic
valuation
approaches
have
improved
considerably, however some limitations still exist.
These limitations can be summarised as follows:
Interdependence of ecosystems and their
services. This includes both the interdependence
within an ecosystem (i.e. various components of
an ecosystem interact to provide a certain service)
and interdependence between ecosystems (i.e.
various ecosystems may interact to provide a
certain service). For valuation, this means that
the economic value of any one service may
depend on its relationship with other services,
and therefore an assessment of the value of one
service may not easily take into account how
other services are being affected.
Marginality. The economic valuation is meaningful
when considering small, marginal changes in the
provision of ecosystem services.
Double counting. Some ecosystem services
are not complementary, the provision of one
is precluded by others (trade-offs). Therefore,
to prevent double-counting, the full range of
complementary and competitive services must
be distinguished before any aggregation of
values is completed.
Spatial issues. Ecosystem functions and their
capacity to supply services to a particular human
population are often best evaluated across its full
geographical extent, which may not fit well with
the spatial scale of valuation context. The valuation
should take into account the complete population
affected, whose values may be affected by the
changes in ecosystem services supply. To estimate
appropriate values, it is necessary to understand
whether the supply of an ecosystem service is
local, regional, national or global.
Temporal issues. Impacts on ecosystems and
their services may extend well beyond a standard
time period of a given policy (project) appraisal.
It is therefore important to account for any
temporal distribution of costs and benefits.
This is normally done by discounting, using an
appropriate discount rate, which converts all costs
and benefits to present values so that they can be
compared. However, the choice of the discount
rate usually requires additional assumptions.
Environmental limits. The services that
ecosystems provide depend not only on the
scale and function of the ecosystem but also,
crucially, on its conditions and biodiversity levels..
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As the state of an ecosystem deteriorates, the
services it provides are deemed to diminish.
Sometimes, this may be a gradual process, but in
other circumstances a threshold may be reached.
Beyond this threshold, an irreversible change
in the ecosystem may occur (e.g. total collapse),
resulting in permanent loss of services.
An economic valuation study typically estimates
values only for a marginal change in a service
or ecosystem condition at a few points along
the demand curve. Applying these marginal
values to non-marginal changes in ecosystems
is therefore not appropriate.
Dealing with uncertainty. There is considerable
uncertainty surrounding both the knowledge
regarding functional aspects of ecosystems and
valuation of ecosystem services. Even among
specialist scientific communities, there is no
consensus on certain aspects, for example, what
services are provided by different ecosystems,
how these may change over time and how
changes in ecosystems may affect the quantity and
quality of the services they provide. This is further
complicated by the fact that ecosystems may
not respond to change in a linear fashion; there
may be thresholds beyond which an ecosystem
responds in a previously unknown manner.
Under such circumstances, consideration needs
to be given to the uncertain future losses or
gains that might be associated with potential
change. One option for estimating uncertainty
is to conduct a sensitivity analysis by identifying
areas of uncertainty and testing how sensitive the
evaluation outcomes are to changes in values or
assumptions used in valuing ecosystem services.
Data transfer and knowledge gap. The quality and
availability of valuation data could be improved
by exploiting knowledge from valuation studies
from other locations. However, data transfer from
other studies is challenging. Issues are related
to the need for good quality studies of similar
situations, their social and environmental context,
to changing characteristics in different time
periods and the inability to deal with the valuation
of novel impacts.
An effort on collecting existing studies and/ or
improving open access to existing databases
of valuation studies with specific focus on
European conditions should be made. This
would enable to recognize what type of studies
and/or data is available. An example is a database
on Forest Ecosystem Service Valuation Studies in

France and in the German-speaking countries1.
The database is a first step towards facilitating
the access to studies about forest externalities for
researchers all over the world. Another example
is Woodland Valuation Tool2 that enables those
involved in forestry management to search for,
and cross-reference methods and scenarios
associated with different trees and woodland to
test out their potential benefits and pitfalls at the
planning stage.
There are also other databases such as EVRI or
Envalue, however, they contain rather general
information about valuation studies and do not
cover methodological details and/or are not
generally accessible, which is not sufficient for
data transfer.
The following points and caveats are important
to note in case of using valuation approaches:
• Methods and their results are based on
theoretical background, purpose of valuation,
socioeconomic
conditions,
and
data
availability.
• The role of valuation is to show the
contribution of ecosystem services to the
wellbeing of people, to increase awareness
of existing benefits as well as creating sense
of ownership and commitment among
stakeholders. However, valuations themselves
do not determine whether a service should
go to market (let alone the questions of who
should pay and how much he or she should
pay); for that, negotiations between providers
and beneficiaries are often necessary.
• One of the main limitations of economic
valuation is that the resulting estimates
are often highly context dependent, being
sensitive to both the methods selected
and assumptions used. For example, some
methods mainly focus on marketed services,
but omit non-market values. In addition, the
selected ecosystem service, valuation period
and discount rate have profound effects on
the estimates.

• Values estimated in different contexts should
not be compared directly. One of the limitations
of valuation methods is that, in general, they
do not allow direct comparison of economic
values estimated in different studies, or the
use of the estimated values to express the
relative economic importance of different
forest goods and services. These limitations
result from differences in valuation objectives,
methods applied, data accuracy, considered
target populations, value units, etc.
• Good technical guidance (e.g. guidance
developed by DEFRA3, COST Action E45
EUROFOREX4) can help to decide how to
implement valuation and how to deliver such
values, including the vital step of identifying
the beneficiaries of FES and, therefore,
potential demand for them.
• Valuation of FES represents not only a
methodological challenge but is also a political
instance of enforcement of respective policy
objectives.
• Valuation approaches and results should
consider rational relationships between
economic, ecological and social aspects of
FES.
Various practical barriers are reported for
broader consideration regarding approaches
and results of monetary valuation of services
in policy decisions. They include (i) cultural
barriers – considering economic approaches
for solving environmental problems is generally
seen with some reservations in several European
countries. Hence there is less of experience with
economic valuation of environmental services
in these countries; (ii) methodological barriers
– no generally accepted procedural rules amidst
methodological complexities of valuation; and
(iii) political barriers - difficulty in implementing
and communicating political decisions based on
intangible values from monetization of services
with private and public goods characteristics.

The data base is downloadable under https://www.thuenen.de/en/wf/figures-facts/environmental-valuation/data-base-forest-services/
2
https://forestry.gov.scot/sustainable-forestry/economic-research/non-market-values
3
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/69192/pb12852-eco-valuing-071205.pdf
4
http://www.efi.int/portal/projects/cost e45.
1
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Payments for Forest Ecosystem Services
Despite the fact that more than 50% of the forests
in Europe are privately owned, depending on
national legal frameworks, the access to and the
use of the majority of non-wood forest goods
and services is free for the public. Therefore, while
people benefit from ecosystem services with
public goods characteristics, the management
costs ensuring their provision often falls on local
land managers. This suggest that some form of
collective or public intervention may be needed to
correct market failure, and may have considerable
implications for valuation and values, as well as for
payment mechanisms and financing. Additionally,
some questions emerge as what would be the
optimal governance and management approach
for collective forest ecosystem services, and
at what scale. Or, what should be the degree of
involvement of the State in the governance or
provision of such services. Payment schemes
may be required where scarcity and/or decline in
supply are evident, and where existing incomes
to forest owners are insufficient to manage forest
in a way that optimise the provision of goods and
services.
Payment for ecosystem services (PES) is an
example of an innovative and relatively young
market-based mechanism. PES, originally meant
as cash transfers, include all financial and nonfinancial rewards (or compensation mechanisms)
between buyers and sellers for the provision of
ecosystem services. Clearly, PES is a market tool
through which the public sector can directly and
actively enter the green market and become a
“buyer” of ecosystem services. The basic principle
is that those who “provide” ecosystem services
should be rewarded for doing so.
PES schemes are most likely to emerge in
situations where:
1. specific land or resource management actions
have the potential to increase the supply of a
particular service (or services);
2. there is a clear demand for the service(s)
in question, and its provision is financially
valuable to one or more potential buyers;
3. it is clear whose actions have the capacity to
increase supply (for example, certain land or
resource managers may be in a position to
enhance supply).

There is a wide range of mechanisms for financing
provision of forest ecosystem services that are
in use. Most implemented payment schemes
are public, followed by private mechanisms. A
description of PES schemes and other market
based instruments can be found in the study by the
FOREST EUROPE Expert Group on FES “Analysis
of different approaches and methodologies on
valuation of and payments for forest ecosystem
services in the pan-European region (2019)”. Case
examples of various financial mechanisms for
forest ecosystem services implemented and/or
to be implemented in FOREST EUROPE signatory
countries are provided in an interactive map
available at the FOREST EUROPE Web-based
portal on FES https://foresteurope.org/themes/
forest-ecosystem-services/interactive-map/ (see
also Chapter 3).
A number of preconditions for the implementation of PES emerge through the literature and
practical experience and can be summarized as
follows:
Legislative and institutional framework
For PES to succeed, a number of legal and
institutional frameworks, as well as a particular
administrative culture, need to be in place. A
regulatory framework is needed to allow
deployment, legal recognition of services,
enabling of contracts and payments, and avoid
counterproductive or unintended distributional
effects.
Rules and institutions must have mechanisms to
enforce contracts based on reliable contract law
with good governance, and credible enforcement.
Institutions define the roles of different actors in
PES schemes, and are also important to facilitate
transaction and reduce transaction costs,
coordinate with other policies and mechanisms,
set up insurance or other mechanisms to manage
risks and provide related business services, should
the need arise. Furthermore, institutions provide
vital direction for the valuation, utilization and
conservation of ecosystem services, helping to
avoid conflict between the conservation and use of
natural resources. Effective governance is needed
to support the establishment of PES schemes via
legislation, for example laws to implement a new
public payment scheme.
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Ownership and tenure rights
For PES to work, tenure and ownership rights
have to be clearly defined and recognized.
Tenure is a generic term referring to a variety
of arrangements that allocate rights to, and
often set conditions on, those who hold land.
Tenure regulates access to and use of resources.
Ownership refers to a particular type of tenure in
which strong rights are allocated to the landholder.
Tenure arrangements may involve exclusive
access (when only one person or group has
access), or different types of access for different
groups of people at different times. The ecosystem
service provider must hold the rights to the service
as a condition for PES because if property or use
rights are unclear, the buyer of the service cannot
define the conditions of payment. Where resource
access and ownership are disputed, “buyers” have
little incentive to participate in a PES scheme as
there is no guarantee that they will get what they
are paying for.
PES schemes are applicable to all situations where
ownership is clear, however they are generally
easier to apply to private forests and so are
currently used on a larger scale in countries with

predominantly private ownership. User-rights
will also need to be respected, such as the right
enshrined in the laws and traditional practice for
the public to use the non-wood products and
services of the forest.
Stakeholders and negotiations
The identification and participation of a number
of key stakeholders is also necessary when
making a PES agreement in forestry. Wide
participation in decisions relating to PES design and
implementation can help ensure transparency and
acceptance and to avoid the covert privatization
of common resources.
As forest stakeholders may include the general
public, or specific groups within it, capacity building
and appropriate support are needed to ensure that
these potentially weaker-voiced stakeholders are
able to participate in negotiations, as successful
PES schemes need a strong commitment by
all parties. Advocates or representatives will be
needed to ensure that the changes to forest
use are acceptable to them, and bad publicity
repercussions thereby minimized. The variety of
forest PES stakeholders and their interactions are
present in Figure 3.

Governance Structure
• National/regional/local government/agencies
• Multi-actor organizations e.g. watershed authorities
• Committees e.g. including gov’t. NGOs, private sector etc.
Ensure transparency and impartiality

Beneficiaries

Financing and Payment Mechanism

Mostly public sector (national/
regional/ local government.
international bodies etc.)
Private sector (usually at local level)
Citizens / consumers
(via NGOs, public or private sector)

• direct public payments
• direct private payments
(e.g. raised by % fee on water rates)
• tax incentives
• voluntary markets (e.g. organic)
• certification programs (e.g. labels)
• etc.

Actor “providing” service
(e.g. land user)
Single famers / associations
Forestry owners / workers
Communities

Figure 3 PES stakeholders and their interaction (Pagiola 2003)

Forest PES schemes may be influenced by
distribution of bargaining power between
stakeholders, especially the service providers and
the beneficiaries. This can affect who is included
in the scheme, the way the money is shared, the
rate of payment and the conditions set for service
provisions and access.
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As a result of this, completing a forestry PES
deal may take a long time. Throughout the
negotiations, the aim should be to form an
agreement that specifies the design and rules for
operating a payment scheme, which is effective,
efficient, enforceable, transparent, equitable and
sustainable.

Monitoring, enforcement and compliance
An effective monitoring and enforcement is
necessary to ensure the continued functioning
of the PES scheme, the delivery of the intended
service and its measurement. Monitoring data of
the services and ecosystem condition at the site
can help improve the targeting of payments.
Also, monitoring and enforcement is essential
for market trust. If investors cannot trust that a
market will deliver the services they have paid for,
then they won’t invest. This investor perspective
on PES is important. Another aspect to this is that
investors want to know that there is sound science
and strong evidence underpinning PES schemes.
How compliance will be determined and
monitored needs to be decided in advance. Selfmonitoring and monitoring by service sellers
and buyers using agreed procedures is also an
option but, whatever the approach, it is crucial
to clearly delineate responsibilities for providing
compliance and agree on sanctions in the event
of noncompliance.
Ensuring permanence and avoiding negative
impacts
Permanence refers to the provision of an
ecosystem service over the long term. This may
be undermined by unforeseen events such as
fires, hurricanes and the invasion of alien species,
or illegal logging. Also, maximizing the provision
of one ecosystem service may have negative
impacts on the provision of others, in which case
trade-offs will be involved.

Opportunities and risks associated with PES
In the past few years, a clear trend towards market
mechanisms already can be observed. Marketbased instruments (MBI) have been increasingly
recognised as important policy mechanisms for
achieving environmental protection goals. MBIs
can be defined as mechanisms that encourage
behaviour (management oriented to provide a
range of ecosystem services) through market
signals (i.e. prices) rather than through explicit
directives. MBIs are also mechanisms that create a
market for ecosystem services in order to improve
the efficiency in the way the service is used.
Therefore, the creation of markets and especially
local contractual systems should receive increased
attention and support. Situations where the
market can play a role in the provision of goods
and services should thus be stimulated, while
maintaining public payment schemes.

PES play an important role in the MBI toolbox
and are recognized as a key MBI for achieving
environmental protection goals. Since many such
market mechanisms are often still in the project/
starting phase, monitoring of their performance,
exchange of results and awareness raising is
required for broader implementation.
PES should not be seen as an end in itself but
as a policy tool with several advantages and
opportunities:
• One of the foreseeable advantages of the
successful implementation of PES schemes
is to maintain a sustainable supply of nonmarket forest services. PES can actuate as
incentives for the providers of forest services
for managing forest following a multifunctional
approach and keeping constant or increasing
the supply of services without any loss.
Forests can be managed in sustainable way,
conserving the biodiversity and developing
the multifunctionality of forest stands. And in
this point appears the strength of PES schemes
- the buyer of ecosystem services supports
the ecosystem services provider by payment,
which might compensate a shortage in timber
production. PES might play a role considering
the increasing societal demand of non-marketed
forest services.
• The voluntary character of PES can be
considered as a weakness in some cases and
still, in some other cases as a strength. PES
instruments, because of their voluntary nature,
offer a less prescriptive and coercive approach
and therefore may be a more feasible instrument
in practice in some situations, especially it
seems to be most effective in private PES
schemes. Voluntariness provides flexibility in
decision making. The voluntary nature of PES
gives the opportunity to negotiate deal details
between stakeholders without any restrictions
and limitations (within the boundaries of
legislation). It represents an opportunity to
engage previously uninvolved actors (especially
in the private sector) in conservation activities.
Their behavioural changes are promoted with
positive incentives rather than coercion, more
likely leading to transformational change.
• The focus on payment schemes has
contributed to attract political support for
conservation, but also to commodify a
growing number of ecosystem services
and to impose the market logic to tackle
17
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environmental problem. The easily understood
PES arrangements have already been shown
to be useful tools in raising awareness about
environmental issues with the general public
PES brings opportunities for actions on
political-institutional systems and enterprise
development for innovation and enhancement
of the marketability, as well as the development
of direct sales of previously non-marketed nonwood forest goods and services.
Funding for environmental protection in most
countries is done by complex systems of tax,
subsidy, penalty and budget. Compared to
other resource management approaches, PES
schemes are often recommended as being
more flexible, more easily applied and more
cost-effective, allowing high customization
to local circumstances. PES makes a simple
link between the use of an environmental
service and the payment, which goes directly
to providing it. Any system like this which can
be easily grasped by the public, the media and
opinion formers can be immediately seen to be
‘doing good’ in environmental matters - forests
are saved.
Although PES programs are not designed for
wealth redistribution, there can be important
synergies with social aims when program
design is well thought out and local conditions
are favourable. This might specifically support
the European policies for rural areas. PES offer
distributional benefits, if communities can
improve their livelihoods by offering and
selling their ES and through access to new
markets.
Besides providing funding to land users, PES
schemes may also provide non-monetary
benefits such as training, specialist advisors,
infrastructure improvements or technical
support. Furthermore, PES schemes bridge
the interests of landowners, resource users
and nature protection, and can therefore be
seen as an efficient tool to address a set of
problems. Rural communities can benefit from
increased knowledge of sustainable resource
use practices that are usually connected to PES
through the provision of training and technical
assistance. However, it is not well understood
whether or not these potential benefits are
realised in practice, or how they depend on
scheme design.
PES provides a potential platform to integrate

conservation and climate efforts into a common
policy framework, and facilitates the transition
from an economy of production to an economy
of stewardship.
• Being involved in PES offers a publicity boost for
the companies involved. This is a benefit for the
company involved, although it may mean that
the reputation of PES may rise or fall with the
reputation of these high-profile companies.
On the other hand, various difficulties
and challenges were recognized in the
implementation of these financing mechanisms,
that can partly be explained for being in early
stages of the innovation process and for the weak
support provided by the institutional system. The
coverage of the initial costs of such initiatives also
often forms a bottleneck. However, we should not
forget that we still operate in a field where the
marketability is and will stay restricted, at least
to a certain extent. The most common risks are
associated with following:
• The definition, understanding, measuring and
economic assessment of ecosystem services
at appropriate scale and precision remains
a basic challenge for the implementation of
payment mechanisms. While this requires
appropriate scientific knowledge and technical
competences and skills, it also builds on
stakeholder consultation. Besides the sitespecificity of services, the sharing of knowledge
and experiences can help reducing costs and
promoting a more efficient approach to the study
of ecosystem services and the implementation
of payment mechanisms. Information can also
allow the development of an accounting system
focusing not just on ecosystem service flows,
but also on the natural capital (stock).
• A pre-requisite for establishing a payment
scheme is the existence of institutional and
political support. The application of a specific
payment scheme depends on the interest
and willingness of involved actors, laws and
regulations in place and sufficient financial
resources. In general, society may be willing to
pay for non-wood forest goods and services,
but operational mechanisms supporting
valuation and financing remain comparatively
rare due to low interest or limited information
and are not fully reflected in forest policy. These
shortcomings should be made more explicit
to policy-makers while exchange between
countries/regions on practical examples

•

•

•

•

could be used to devise clear guidelines for
implementation of successful mechanisms.
Constraints in the creation of markets are often
related to high transaction costs (include
the cost of identifying and selecting service
providers, attracting potential demand/buyers,
negotiating and developing contracts, training,
monitoring, reporting and follow-up activities,
etc.) and/or the legal and socio-economic
framework, such as the open access to forests
and everyman´s right. Also, people may
misperceive the distribution of ownership rights
of non-wood forest goods and services and
expect to use them for free even when this is
not legally the case, or they may regard them as
valuable but expect them to be paid from public
budgets.
Another
potential
weakness
for
the
implementation of PES is the form of ownership
and tenure rights of forest land. Forest tenure
must be clearly defined and recognized and
the ecosystem service provider must hold the
rights of the service as a pre-condition for PES.
This is because if property or use rights are
unclear, the buyer of the service cannot define
the conditions of payment. This condition
is strongly connected with forest and other
wooded land ownership. Changes in land
management rules and regulations may also
have a significant impact on ecosystem service
delivery and the PES.
Failure to monitor the effectiveness of the
compensation schemes, including risks of
not fulfilling the performance condition.
Inappropriate or absent monitoring and
evaluation of PES is commonly referred to as a
strong limitation to identifying both their direct
and indirect impacts on both human (i.e. socioeconomic) and environmental systems. Despite
the increasing number of PES experiences
and the growing global attention by scientists,
practitioners and policy makers, several studies
reported the failure in documenting progress
towards targeted outcomes as well as in
producing undesirable social, economic and
environmental side-effects.
There is also the concern that tapping new
income sources is particularly difficult for small
land owners who may lack the resources for
developing the necessary marketing skills,
cover their administrative burdens, etc. This
calls for special attention and possibly additional

•

•

•

•

support from governments, land owners and
NGOs alike when attempting to apply MBI.
It is also argued that PES may become
counterproductive. Assume that the service was
supplied as a matter of course and as a social
obligation for free. When a system of payment is
introduced to guarantee quantity and quality of
service, the logic has changed. If the payments
are now seen as insufficient, appeals to social
obligation will be useless.
A number of successful examples for the
application of PES mechanisms seem relevant,
promising and feasible for the support of forest
goods and services but their potentials are still
not fully utilised and studied. Their real potentials
and limitations can therefore not be assessed
reliably. The lack of knowledge includes
questions regarding the role of institutional
actors in the development of MBI and in the
support of innovation processes. It seems that
improvements not so much depend on the
development of new mechanisms but more on
an increased use of knowledge and established
mechanisms and their proper implementation.
Whilst the emphasis of PES has always been
on improving the quality and permanence of
environmental systems, it would be easy to label
the contributions of companies as conscience
money, paying for irreplaceable environmental
damage. It is also sometimes argued that PES
schemes can be unfair and can provide perverse
incentives where payments go to those who
have degraded or threaten to degrade their
land, rather than those already sustainably
managing it. It will be the job of any future PES
scheme to address and allay such fears which
will undoubtedly arise. Trading schemes will be
particularly vulnerable to this criticism.
It could be seen that the ecosystem service paid
in the PES scheme is not the most vulnerable,
or most vital, service in the region, however
it will benefit due to its fortunate proximity
to an identifiable user. PES tends to favour
environments located in populated regions
rather than remote areas which may be under
more environmental stress.
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Whilst the foregoing has made the case for the
usefulness and application of PES, it must be
acknowledged that this approach does not exist
in a vacuum and will need to ‘win the hearts and
minds’ of the governments, private sector and the
general public in the countries where it could be
adopted. The importance of context in achieving
policy goals emphasizes that no single policy
exists which would suit every scenario. Previous
experience with incentive-based approaches
suggests it is unlikely a PES approach will always
be able to simultaneously improve livelihoods,
increase ecosystem services, and reduce costs.
Potential trade-offs among these goals can be
assessed reasonably well by considering the
correlation between characteristics of poor
landholders and their land, characteristics of
the costs and benefits of providing ecosystem
services, and the political feasibility of various
policy options. Special attention should be paid
to securing tenure rights, because land-use
is often the basis for schemes which normally
compensate a restriction of land-use or finance
specific management measures on a specific type
of land.
Current knowledge and experience also suggest
other areas in which additional research is needed.
Several PES projects that have been running in
developing countries for some time are starting
to offer provocative findings about the use of
PES mechanisms. However, new projects will

only be able to learn from the successes and
failures of their predecessors if the manner in
which outcomes relate to the environmental,
socioeconomic, and political contexts of the
policy are systematically documented and
compared across a range of cases. With more
long-run experience, rigorous program evaluation
will provide additional understanding of the
effectiveness of different policy designs over
time, as well as information on how PES schemes
respond to exogenous shocks. Collaborations
between ecologists and economists can better
specify the production function for ecosystem
services. Communication actions should not only
be directed at ecosystem providers or buyers;
they also should target decision-makers and
the general public because political support is
often needed, especially during the early phases
of development. Pilot projects are often a good
way to demonstrate the relevance of PES and
show results. This information will improve the
design of input proxies and reduce the uncertainty
surrounding environmental effectiveness. More
research is also needed on how incentive-based
mechanisms can account for potential tradeoffs and synergies in the production of multiple
ecosystem services. Additional analysis of largescale PES policies can help us to understand the
broader effects on the economy from scaling-up
PES schemes.
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FOREST EUROPE Web-based Portal
on Forest Ecosystem Services
Background
At the 7th FOREST EUROPE Ministerial Conference
held in October 2015, in Madrid, the European
ministers responsible for forests signed the Madrid
Ministerial Resolution 1 “Forest sector in the
center of a green economy”, and expressed their
commitment inter alia to “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”.
This ministerial commitment was subsequently
reflected in the FOREST EUROPE Work Programme
2016-2020, Activity 4.4.2 “Promotion of the PanEuropean practices on valuation of and payments
for forest ecosystem services”. In line with this
action “a web-based portal shall be established to
serve as a platform for knowledge and information
exchange on valuation methodologies of and
payments for FES as well as sharing best practices
in this field”.
The FOREST EUROPE Web-based Portal on Forest

Figure 4 Home page of the Web-based portal on FES
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Ecosystem Services is a tool that aggregates
available and published information on valuation
of and payments for FES in one place via simple
browsing systems. It enables to facilitate decisionmaking on FES and select appropriate method
for their valuation as well as appropriate financing
mechanisms. Policy makers will also have the
opportunity to explore existing valuation methods
and payment schemes implemented in FOREST
EUROPE signatory countries. The web-portal also
provides set of recommendations, opportunities
and risks associated with valuation of and
payments for FES.
The portal comprises three modules: (i) Introduction
to forest ecosystem services; (ii) Valuation of forest
ecosystem services; and (iii) Payments for forest
ecosystem services.
The FOREST EUROPE Web-based Portal on
Forest Ecosystem Services is accessible at https://
foresteurope.org/valuation-forest-ecosystemservices/.

Description of Module I - Introduction to
Ecosystem Services
The first module contains a brief introduction
to ecosystem services provides an institutional
framework for ecosystem services, and explains
three interlinked concepts related to the
provision of ecosystem services, i.e. ecosystem
process, ecosystem function, and ecosystem

service. This module also refers to comparison
of three main approaches to classification of
ecosystem services according to (i) the Millennium
Assessment (2003), (ii) TEEB (2010), and (iii) CICES
V 4.3. elaborated by the former FOREST EUROPE
Expert Group that worked in 2012-2014.

Figure 5 Module I - Introduction to Ecosystem services

Description of Module II – Valuation of Forest
Ecosystem Services
Despite the fact that a number of studies are
conducted to estimate a value of forest ecosystem
services applying range of various valuation
approaches and methods, many of them are
not publicly available or difficult to understand
because of different languages or sophisticated
terms.
Based on the analysis conducted by the FOREST
EUROPE Expert Group on Valuation and Payments
for FES, interactive schemes in the second module
were created and provide simple orientation within
different valuation methods and access to their
case examples collected from FOREST EUROPE
signatory countries.
Case examples published at the web-portal were
elaborated by compiling summaries of valuation

studies following a pre-specified template
describing (i) scope of the study-description of
valued ecosystem services and geographical
scope covered, (ii) valuation method(s)
applied, and (iii) key results of valuation study.
Case examples were elaborated by invited experts
from Austrian Research Centre for Forests,
FOREST EUROPE Expert Group members and
Liaison Unit Bratislava using various data sources
such as background documents provided by
FOREST EUROPE signatories and observers,
valuation studies available in Web of Science or
Scopus databases, a review of literature sources,
and outcomes of national or international research
projects.
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Browsing within this module is possible in two
ways. First, a scheme enables searching for
valuation approaches and methods according to

type of FES to be valued. This scheme relatively
quickly and clearly determines which method
should be used to value individual FES (Figure 6).

Figure 6 Interactive scheme - Valuation approaches and methods classified according to type of FES to be valued

Second, an interactive scheme provides an overall
overview of approaches and methods used for
economic valuation (Figure 7). Both schemes also
allow to show simple references to the explanatory

notes where description of the method, its benefits
and limitations as well as case examples are shown
after clicking on the method title.

Figure 7 Interactive scheme - Overview of valuation approaches and methods
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Case examples are provided especially for the
contingent valuation method, choice modelling, the
value transfer method, the market price method,
the travel cost method, and the hedonic pricing
method. Other methods listed in the interactive
scheme contain only descriptions based on the
literature review without case examples. This is

Description of Module III – Payments for Forest
Ecosystem Services
The third module on payments for forest
ecosystem services includes a short introduction
to the topic and a description of basic payment
mechanisms. To illustrate the implementation of
PFES in the pan-European region and to promote

because the respective method is only rarely
used (most probably because it is not practically
applicable), or because there is an overlap with
another method (some valuation methods have
several variants, and/or sub-categories, which are
in fact almost identical, and are being used for
essentially the same purpose).

exchange of information and practices on
payments for FES, an interactive map of FOREST
EUROPE signatory countries has been developed
since 2018 (Figure 8).

Figure 8 Interactive map of FOREST EUROPE signatories with case examples of implemented PFES

Users of the interactive map are able to select case
examples of PFES by using the following criteria: (i)
country, (ii) financing mechanism, and (iii) type of
forest ecosystem service.
To collect case studies, representatives of
FOREST EUROPE signatories were approached
with a request to contribute to mapping of PFES
implemented in the pan-European region and built
up the interactive map. Each case example follows
the common template describing (i) the location
where PES was implemented, (ii) compensated

ecosystem services, (iii) PFES functioning, (iv) the
actors involved in PFES, (v) time horizon, and (vi)
availability of economic data.
There are various examples of well-functioning
and/or developing PES schemes in the forest sector
in FOREST EUROPE signatory countries. These
examples represent a basis for development of
new PES. However, identification and assessment
of local socio-ecological conditions needs to be
taken into account.
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