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Abstract

Sarvašová Z., Báliková K., Dobšinská Z., Štěrbová M., Šálka J.: Payments for forest ecosystem 
services across Europe – main approaches and examples from Slovakia. Ekológia (Bratislava), Vol. 
38, No. 2, p. 154–165, 2019.

Payments for ecosystem services (PES) are flexible, financial mechanisms for utilisation of avail-
able finances for environmental improvement. Payments for forest ecosystem services (PFES) 
have gained increasing policy acceptance at national and international levels. However, evidence 
about their implementation is limited and rather mixed. PES design is a complex task. There are 
a number of PES design features that need careful understanding of the specific ecological and 
socio-economic context. The aim of this article is to analyse main approaches to PFES and types 
of PES schemes or financial arrangements with the emphasis on three basic schemes: (i) public 
schemes or government-financed PES (Pigouvian type), (ii) private schemes or user-financed PES 
(Coasean type) and (iii) public–private schemes (a mixed type). The empirical part is based on 
the review of PES schemes implemented in different Forest Europe signatory countries. The main 
features of PES schemes are described on chosen examples from Slovakia.
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Introduction

Three international classification systems are available to classify ecosystem services (ES): Millen-
nium Ecosystem Assessment (MEA), The Economic of Ecosystems and Biodiversity (TEEB) and 
Common International Classification of Ecosystem Services (CICES). In essence, they relate, to a 
large extent, to each other; all three include provisioning, regulating and cultural services (Maes, 
2013). MEA (2005) also distinguishes supporting ecosystem services that are necessary for the pro-
duction of all other ecosystem services. Forest ecosystems provide an array of benefits, including 
protection of soil and water resources, habitat for fish and wildlife, timber and wood fibre, aestheti-
cally pleasing landscapes and the storage of carbon that can help mitigate global warming (Nasi et 
al., 2002; Kilgore et al., 2017). As ES are mostly public goods, there is usually no market for them 
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(Pagiola et al., 2002) that has implications for forest managers as well as for policy makers. If a service 
has no market, it has no market price (i.e. the price is zero) and the forest owner will not consider 
the provision of this service in the same way as he or she would for a market good like timber. How-
ever, this non-market good or service has a value for the forest owner and for society (Garcia et al., 
2018). Provisioning services are equivalents of forest production functions and include production 
of wood, game and other market products. These goods produced by forest ecosystems can be clas-
sified as private goods for which a market mechanism and a price operate as indicators of the limita-
tion of a private farm (Bösch et al., 2018; Nasi et al., 2002; Mavsar et al., 2008). Cultural and support-
ing ecosystem services are equivalents of non-productive functions of forests and are considered to 
be public services with open access and inaccessibility from consumption (Table 1). As a result, these 
services do not have the manufacturer’s proprietary rights, the ambiguous claim structure and unfair 
transaction costs (Sternberg, 1996). As no one is the owner or has rights to these services, and others 
cannot be excluded from their exploitation or benefits, there is no incentive for recipients to provide 
ecosystem services in a sustainable way (Daily et al., 2000).

Functions of Forests (Act About Forests no. 326/2005 Coll.) FES (MAES, 2013) FES (MA, 2005)
Productive (wood, hunting, non-wooden products) Provisioning

Supporting
Non-productive

Ecological
Soil protection

Regulating/sustaining

Hydric-water management
Climatic

Social

Health
Nature protection
Water protection
Recreational

CulturalCultural
Educational

T a b l e  1. Approaches to FES from Slovak law to worldwide classification.

A major challenge regarding the delivery of forest ecosystem services (FES) is that many of 
the provided services are not tradable on the markets, making it difficult to observe their values 
directly (Forest Europe, 2014; Viszlai et al., 2016). Therefore, information and assessments of for-
est functions and ecosystems services is important for the design and implementation of related 
policies and implementation of effective sustainable forest management at the European level 
(Maes et al., 2013, 2014). Financial instruments are designed to modify behaviour by encouraging 
private individuals, organisations and businesses to actively participate in supporting ecosystem 
services (Raitanen et al., 2013). Conceptualising the schemes for the payments for ecosystem ser-
vices (PES) is becoming an increasingly popular way to manage ecosystems using market-based 
incentives (Farley, Constanza 2010; Gómez-Baggethun, Muradian, 2015; Prokofieva, 2016). The 
core idea of PES is simple; users or beneficiaries of these services (Prokofieva, 2016) pay land-
owners or forest managers for the provision of certain ecosystem services or for a particular for-
est management strategy for generating the desired ES. Recently, a number of studies have been 
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developed across Europe to map operation of PES schemes (Bösch et al., 2018; Smith et al., 2017; 
OECD, 2010; IUCN, 2009; UNECE, 2005, 2014). We describe the existing approaches to pay-
ments for forest ecosystem services (PFES) schemes with examples from Europe.

The aim of the article is to analyse main approaches to payments for FES and existing PFES 
schemes in Europe, with the emphasis on examples from Slovakia.

Characteristics of PES schemes

PES are flexible, financial mechanisms for utilisation of available finances for environmental im-
provement. We can also characterise them as a reward for ensuring positive externalities (Daily, 
1997) and their internalisation (Farley, Costanza, 2010; Garcia et al., 2018). Wunder (2015) de-
scribed PES as voluntary transactions between service users and service providers that are con-
ditional on agreed rules of natural resource management for generating offsite services. He also 
critically addressed existing definitions of PES, discussed the distinguishing features of PES that 
differentiate them from other economic incentives and derived a revised definition of PES. Most 
of the literature refers to PES as a market-based or a market-like mechanism and follows the crite-
ria of Wunder (2005). PES is defined as a scheme that follows the following conditions:
a. it is a voluntary transaction,
b. there is a well-defined environmental service (or a land use likely to secure that service),
c. there is a minimum one service buyer,
d. there is a minimum one service provider who acts as a seller,
e. it is paid if and only if the service provider secures service provision (conditionality).

Understanding how PES mechanisms work in theory and in practice, and knowing their limi-
tations, is crucial for exploiting their full potential as a policy tool for solving complex environ-
mental problems we are confronted with (Prokofieva, 2016). The mechanism of the PES scheme 
is based on the amount of the payment as shown in Figure 1.

To ensure that PES schemes are successful, it is important to achieve a win–win situation for 
both sellers and buyers. The payment offered to forest owners or forest managers must exceed the 
additional benefit they would receive from the alternative forest use (or they would not change their 
behaviour) and must be less than the value of the benefit to FES users (or users would not be willing 
to pay for it) (Engel et al., 2008). The minimum PES should be generally expected to cover at least 
any (private) returns forgone as a result of reduced timber production. The theoretical maximum 
payment would represent the cumulative value of additional ecosystem service benefits that would 
accrue to the buyers. Many of these benefits are still hard to quantify (Smith et al., 2013).

A critical issue of PES schemes concerns the main actors involved in them. According to 
Engel et al. (2008), the actors are:
•	 Buyers – actual beneficiaries of an ES or ‘others’ (typically the government, a private com-

pany, association, or nongovernmental organisations [NGOs] and international agencies) 
acting on behalf of the users of the ES.

•	 Providers – are those actors (land and resource managers, local communities, farmers) who 
are in a position to safeguard the delivery of the ES and act as sellers.

In many PES schemes, groups of other actors have also been recognised. Governmental and 
NGOs play an important role in many PES schemes (e.g. Vatn, 2010; Huber-Stearns et al., 2013; 
Smith et al., 2013). They might be:
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•	 Intermediaries – are those who can serve as agents linking buyers and sellers and can help 
with scheme design and implementation.

•	 Knowledge providers – include resource management experts, valuation specialists, land 
use planners, regulators and business and legal advisors who can provide knowledge essen-
tial to scheme development.

A PES scheme can focus on more than one ecosystem service provision. The services being sold 
are then described as having been ‘packed’. Ecosystem services can be packaged in three distinct 
ways (Fig. 2; Smith et al., 2013):
•	 Bundling: a single buyer, or a consortium of buyers, pays for the full package of ecosystem 

services that arise from the same parcel of land or body of water, for example, an agro-envi-
ronment scheme funded by the government on behalf of the wider public.

•	 Layering: multiple buyers pay separately for the ecosystem services that arise from the same 
parcel of land or body of water; layering is also sometimes referred to as ‘stacking’. For exam-
ple, an area of peatland is restored and yields a range of saleable ecosystem service benefits. 
The carbon sequestration benefits are purchased by a business, the water quality benefits by a 
water utility, the flood risk management benefits by the government on behalf of downstream 
communities and the biodiversity benefits by a wildlife charity on behalf of its membership.

•	 Piggy-backing: in this case, not all of the ecosystem services generated from a single parcel of 
land or body of water are sold to buyers. Instead, a single service (or possibly several services) 
is sold as an umbrella service, whilst the benefits provided by other services accrue to users 
free of charge (i.e. the beneficiaries ‘free ride’). For example, a business pays an upstream land 
manager for riparian restoration work to reduce the downstream flood risk to its bankside 
facilities. These improvements simultaneously improve water quality, enhance recreational 

Fig. 1. PES mechanism (adapted from Smith et al., 2013).
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values and provide habitat for wildlife. However, no buyers are found for these additional 
services, and the benefits they provide to end users are received at no cost.

Fig. 2. Approaches to packaging ecosystem services (source: Smith et al., 2013).

PFES scheme types

A number of alternative approaches to PFES have been designed. According to the financial ar-
rangements, PFES can be divided into three basic schemes (Schomers, Mantzdorf, 2013; Mantz-
dorf et al., 2013; Mavsar et al., 2008):
•	 Public schemes or Government-financed PES – in these, a public body, such as a municipal-

ity, a national or a local government, is the primary buyer of the ecosystem service, generally 
a land use or management practice is the general interest whilst also benefiting local con-
cerns. Those buyers act on behalf of ecosystem services users – citizens or general public are 
the service users (Pigouvian-type).

•	 Private schemes or User-financed PES – privately owned bodies (such as companies, coop-
eratives or private individuals) compensate a private landowner for the maintenance of an 
ecosystem service. Buyers are the actual users of ecosystem services (Coasean type).

•	 Public–private schemes – a combination of public and private schemes. In these, the seller 
is a private entity, whilst the buyer (or one of the principal buyers) is also a private individual 
but represented by a public body. The PES contract is usually administered by a third-party 
PES-management entity.

According to the five PES criteria (Wunder, 2005), the PES schemes can be divided into another 
three groups (Zandersen et al., 2009):
•	 PES core schemes – only schemes that strictly follow the five main criteria – a voluntary 

transaction between a minimum one buyer and a minimum one seller of a well-defined ES 
and with a strong conditionality attached.

•	 PES-like schemes – incentives comply with only some of the five requirements. For exam-
ple, some programmes may not have buyers paying voluntarily for the service or other pro-
grammes may be characterised by a low conditionality or a weak additionality.

•	 Other economic incentives – a range of economic incentives as PES, where payments are 
made to achieve higher levels of ES streams in different contexts.
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Methodology

A document analysis of relevant primary and secondary sources was used to describe PFES and their characteristics. 
The main classification is based on five Wunder’s (2005) criteria for PES schemes. According to them, we searched for 
specific examples and cases of public, private and public–private PFES schemes across Europe and the Slovak Republic. 
The description of selected European examples was based on the analysis of available information about PFES schemes 
from the following PES databases:
•	 UNECE-FAO database of PES case studies,
•	 European PES repository of Case Studies on PES-for-W,
•	 Forest Europe Web Portal on Forest Ecosystem Services,
•	 Ecosystem Marketplace.

For the purpose of this article, the UNECE list of PFES examples and Ecosystem Marketplace database were used as 
the main information sources. The interactive Ecosystem Markets Map displays information about projects that conserve, 
restore or support sustainable management of ecosystem services through ecosystem markets and market-based mecha-
nisms. Examples from Slovakia were described based on the available information and the literature review, supported by 
the personal interviews with actors presented as ES providers. The individual examples were further described in terms of 
the actors involved in PES schemes, the supported ecosystem services and the packaging of the ecosystem services. The 
results of the comparison of the PFES schemes were elaborated using Wunder’s (2005) PES criteria. All examples were 
used to support the existence of described theoretical approaches of PFES in Europe and Slovakia.

Results and discussion

PFES received a lot of academic attention in the past years (Schomers, Matzdrof, 2013; Prokof-
ieva, 2016). Different PFES schemes have been developed across Europe to address problems 
with ensuring the provision of FES, nature conservation, biodiversity, water quality and other 
environmental concerns. A widely accepted policy strategy is to implement direct PES to increase 
the incentives of forest owners, public or private for providing such services.

From the point of the supported services, we divide PFES schemes into payments for forest ser-
vices (PFS) and/or biodiversity (BD), payments for watershed services (PWS) and water quality im-
provement (UNECE, 2014). The Ecosystem Market Place Map uses different filter for distinguishing 
between the projects, that aim to support the ecosystem services, that generate: (i) the  carbon off-
sets; (ii) the  wetland and stream offsets; (iii) habitat offsets and (iiii) investments in watershed health. 
The Market Place database shows the total number of 137 PES projects across Europe, of which 
22 focus on providing/conserving terrestrial carbon, 49 focus on providing/conserving species and 
habitats and 66 provide/conserve watersheds. There is no project providing or conserving wetlands 
(Ecosystem Marketplace, 2018). The UNECE list reveals another 48 schemes across Europe. Those 
databases do not contain all projects related to forests and are open for suggestions. Most PFES 
schemes focus on watersheds (UNECE, 2014; Ecosystem Marketplace, 2018).

Most of the PES schemes in the European Union are public–private ones (Ecosystem Market-
place, 2018; UNECE, 2014). Mixed schemes are based on different bilateral agreements, collective 
fund actions or compensatory mitigation (Ecosystem Marketplace, 2018). At present, the Ecosys-
tem Marketplace and UNECE identify approximately 47 public PFES schemes at the European 
level. The issue of PES has reached the political agenda of the European Union, mainly through 
national rural development programmes (Kati et al., 2015; Sarvašová et al., 2013).

In Slovakia, public schemes are predominantly used to ensure FES provision. We identified 
three types of public PFES schemes: (1) forest land tax relief for protective and special purpose 
forests, (2) refunds for the restriction of ownership rights and (3) forestry support for non-pro-
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ductive forest functions (Table 2). Private schemes are very rare in Slovakia. Besides these national 
schemes, the Rural Development Programme also contains measures that can be considered as 
PFES, namely, Natura 2000 payments.

Most European countries have used a variety of incentives to encourage ecosystem services of 
forests (Mercer, 2004). Tax incentives include reduced or differed property, estate and inheritance 
taxes, favourable tax credits and deductions, favourable capital gains treatment of timber income 
as well as incentives linked to specific forestry practices such as wildlife protection, recreation 
and reforestation (Ma et al., 2014). The forest land tax relief for protective and special purpose 
forests in Slovakia represents the support for all services that are part of the forest ecosystem on 
the specific forestland. As Mercer (2004) pointed out, the protective role of forest ecosystems pro-
vides public goods (e.g. biodiversity, carbon sequestration, wildlife habitat, recreation, tourism), 
whose production may or may not conflict with private goods produced from the ecosystem such 
as timber, and tax incentives are way how to support the forest owners. A similar example can 
be found in France, where numerous fiscal mechanisms apply to protected areas, including land 
tax exemptions in Natura 2000 areas and land revenue tax reductions for expenses for the pres-
ervation or restoration of protected areas (IUCN 2009). In the case of this instrument, however, 
mainly the ‘piggy-backing’ principle is applied. The land tax relief is granted for a particular case 
of support for non-productive forest functions based on subcategories of special purpose forests 
and protective forests, although the other services are ‘free riders’. Because the tax relief is not a di-
rect payment and the principle of voluntariness or conditionality is not adhered, we can consider 
it as other economic incentives supporting FES. The fulfilment of the irreplaceable functions of 
forests and their preservation is also supported in the European countries by the environmental 
taxes (Schlegelmilch, 2002), from which governments create funds to support ecosystem services 
(Miceikiene, Butvilaite, 2015).

In the water sector, public schemes usually target services to secure supply (quality and quan-
tity), flood protection and erosion control usually by the provision of financial incentives to en-
courage more sustainable land use (UNECE, 2014). The example from Slovakia is a private PFES 
water scheme between the Military Forests and Estates of the Slovak Republic (MFE), owned by 
the state, but more or less act as private company and local water management and supply com-
pany (Podtatranská vodárenská prevádzková spoločnosť, a.s.). A significant part of the territory 
of MFE includes important water areas classified into the first to third degrees of water protection. 
Many watercourses are sources of drinking water. In some places, water payment schemes are 
introduced to provide drinking water for local use (e.g. Branch office of the State Military Forest 
Enterprise in Kežmarok). The payment scheme for water is a long-term business relationship, 
lasting for more than 10 years. Contracts and prices are negotiated with the approval of the Regu-
latory Office for Network Industries of the Slovak Republic for 3 years. In these areas, the MFE 
provides water management in accordance with the area needs and environmental regulations. 
As Bujnovský (2015) stated, achieving the good ecological and chemical status of the land can 
have impact on improving water status and increasing the capacity of some ecological functions. 
The company manages and maintains forest land and is responsible for land improvements and 
stream dikes. In this case, the ‘piggy-backing’ principle is applied, where a single service generated 
by the water managing authority (MFE) is sold to one specific buyer (the local water management 
and supply company). The well-known example of PES for water from other European countries 
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is implemented by Vittel (Nestlé Waters) in north-eastern France. This scheme illustrates how a 
‘narrow’ PES would look like (Perrot-Maître, 2006).

PFES are also considered as tools to help maintain the multi-functional role of forests 
through supporting forest owners to adopt management practices that maximise environ-
mental and social benefits (UNECE, 2014). Environmentally friendly or sustainable forest 
management has, nowadays, become a dominant theme in forestry throughout Europe. This 
paradigm recognises that forests are managed for a wide range of ecological, economic and 
social benefits (Cubbage et al., 2007). Various examples of uniform payments for environ-
mentally friendly management practices could be found across European countries (OECD, 
2010; Stanton et al., 2010; IUCN, 2009). These payments are direct financial support that 
affects the behaviour of forest owners through motivational stimuli (Šálka, 2006). The main 
aim of the Forestry Support for Non-Productive Forest Functions is to stimulate forest man-
agers to ensure ecosystem services in the territory of the Slovak Republic in accordance with 
the forest management plan (Kicko, 2017). Financial support is, in principle, applicable to 
all FES (Šálka, Dobšinská, 2013). The state motivates forest owners or managers to apply 
sustainable forest management principles, which will lead to increased production of non-
productive forest functions. Sustainable forest management (silviculture) creates multi-sto-
reyed and rich mixed forest stands, with forest management emulating natural processes and 
seamless replacement of generations (Schütz et al., 2016). Understanding of the functions 
and processes of forest ecosystems is crucial for sustainable forest management practices 
(Machar, 2013). The government pays for the full package of ecosystem services that arise 
from the specific forestland according to the forest management plan. Smith et al. (2013) re-
vealed that payments for sustainable forest management practices are made for a full suite of 
provided FES, as some proportions of the population will benefit from all of them. ‘Bundling’ 
of FES might provide a way for forest owners to get paid for more benefits they are providing 
(Deal et al., 2012). The concept of bundling can promote the integration of multiple ecologi-
cal benefits (Collins, Larry, 2008; Venter et al., 2009; La Rocco, Deal, 2011).

Conclusion

Forests provide a wide range of ecosystem services. Unfortunately, many of the ecosystem ser-
vices provided by forests are not directly paid for, and this may result in a lower provision than 
is socially optimal. The underlying reasons are that many ecosystem services are either public 
goods such as carbon sequestration or common goods such as water supply and, therefore, 
are non-market goods. Implementing PES schemes has become one of the policy strategies to 
ensure ecosystem services provision. Although several databases mapping PES schemes across 
Europe exist, they are either outdated or do not contain all relevant information.

Our analysis shows that only a few ‘core’ PES schemes are applied in Europe. Usually, the 
payments have a mixed public–private character. The European Union plays a strong role, and its 
Rural Development Fund provides financial support for biodiversity conservation or other envi-
ronmental issues under the agro-environment pillar, which can be considered as a PES scheme.

Three types of public PFES schemes were identified in Slovakia: (1) forest land tax relief 
for protective and special purpose forests, (2) refunds for the restriction of ownership rights 
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and (3) Forestry support for non-productive forest functions. Private PFES schemes have 
been identified so far only for watershed services and water quality improvement in MFE. As 
yet it is an open problem how appropriate payment schemes considering different types of 
forest ownerships and FES should look like and what kind of supporting policies are needed.
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