Ecosystem services and protected area management
Ecosystem services are the goods and services from nature that deliver benefits to human
wellbeing. They are essential for society and for human life and are appreciated by large groups
of people. In this chapter we discuss five questions, taking into account that knowledge about
ecosystem services is not widespread amongst site managers:
•
•
•
•
•

Why should ecosystem services be included in management plans for (protected) nature
areas?
What can we use to classify ecosystem services?
How can we identify, map and evaluate ecosystem services?
How can we identify the beneficiaries of ecosystem services and turn them into
stakeholders of (protected) nature areas?
What are the important aspects of practical management and prioritisation of ecosystem
services?

The answers to these questions are very much influenced by the contents of the EU-Life document
“Assessing ecosystems and their services in Life projects, a guide for beneficiaries” (EASME,
2018). The application of this guidance is mandatory for the planning and reporting part of LIFE
projects. The approach is, with some minor adaptations, useful for integrating ecosystem
services in management plans for protected nature areas. The document can be downloaded from
the following link:
https://ec.europa.eu/easme/sites/easme-site/files/life_ecosystem_services_guidance.pdf 1

Why should ecosystem services be part of management planning for nature?
Management plans for nature focus initially on the protection of nature for its own sake. Nature is
valuable in itself and therefore worthy of protection. If this protection is done in the right way
nature will also remain capable of delivering many of the goods and services covered under the term
‘ecosystem services’. This is important for several reasons: Firstly, as mentioned above: “Ecosystem
services are essential for society and for human life and/or are very appreciated by large groups of
people.” So, there is a need to ensure that their delivery is a sustainable. And secondly, that:
Ecosystem services could be a good tool for discovering relevant stakeholders and improving the
link between the site management on the one hand, and businesses, policy makers, governments (at
different levels), and citizens on the other. This could increase the appreciation of, and
understanding for nature and its conservation, and (if wanted) even help generate some additional
funding. Therefore, when managing (protected) nature sites it is important to think about which
ecosystem services are being delivered, how they can be managed and how they are integrated into
the management planning.
The concept of Ecosystem Services came into wider use via the Millennium Ecosystem Assessment
(MA 2005)1. The ‘bottom line’ message of the MA 2005 was that human activities exhaust our
natural capital so quickly that it is no longer guaranteed that the earth will be able to support the life
of future generations. Sustainable delivery of ecosystem services depends on the stable functioning
of ecosystems. Biodiversity and abiotic conditions are considered to be the crucial factors in
maintaining and enhancing this ecosystem stability. The protection of nature and its ecosystem
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services in nature sites is therefore vital not only for nature as such but also for human kind. This
also brings important economic benefits. According to a European study the benefits from the
ecosystem services on Natura 2000 sites are estimated to be €200 to €300 billion each year. It is also
estimated that there are between 1.2 to 2.2 billion visitor days to Natura 2000 sites each year,
generating recreational benefits worth between €5 and €9 billion per annum.2
There is a dynamic relationship between nature and the socio-economic systems of society. In these
dynamics, on the one hand there are drivers that negatively influence the condition of the
ecosystems. Think of pressures like habitat conversion and degradation (e.g. by land conversion), the
introduction of alien species, pollution and nutrition enrichment, over-exploitation, climate change
and others. Many of these pressures stem from human activities. On the other hand there are the
goods and services of nature that positively influence society and its business, other organisations
and civilians. For example, forest ecosystems can provide enjoyment for people and
help their livelihood. At the same time, healthy forest ecosystems can reduce air pollution, purify
water and help mitigate climate change through storing and capturing CO2 while delivering, in
return, fresh oxygen into the atmosphere. Further elaboration of this basic line of thought can be
found at page 4-6 of EASME, 2018.

Typology of ecosystem services: how can we classify them?
The concept of ecosystem services is a very broad one. The MA discerned four main categories of
ecosystem services, i.e. provisioning, regulating , cultural and supporting services. Nowadays the
Common International Classification of Ecosystem Services (CICES) is generally used within the EU
for representing ecosystem services.
In the CICES classification, ecosystem services are defined as the contributions of ecosystems to
human wellbeing. According to CICES, these outputs from ecosystems should be discerned from the
goods and benefits that people derive from them. Thereby the latest version CICES V5.1
comprises both biotic output and abiotic output derived from ecosystem services. The classification
structure of ecosystem services is organized (top-down) from Section (Provisioning, Regulation and
Maintenance, Cultural) via Division (e.g. biomass for nutrition, materials, energy), Group (e.g. wild
plants terrestrial and aquatic used for nutrition, materials or energy) to Class (e.g. wild plants
terrestrial and aquatic used for nutrition). This structure is intended to create the option for
aggregating ecosystem services at different levels. Furthermore, CICES V5.1 can be used as a
reference table for the (qualitative) inventory of ecosystem services. It also presents ‘class types’
which can be used as indicator types for assessing and quantifying ecosystem services. The complete
classification is available as a spreadsheet on the website CICES.EU together with a document for the
technical guidance. Both can be found following the link https://cices.eu/resources/. In the CICES
V5.1 spreadsheet, there is a cross reference to the foregoing version CICES 4.3. This cross reference
can be of interest e.g. when using information resulting from Life projects.
Contrary to MA 2005, CICES does not recognize supporting services as being ecosystem services.
Rather they are considered to be part of the structures, processes and functions of ecosystem
condition. From the viewpoint of nature conservation it should be clear that these ‘underpinning
elements’ are indispensable for assessing the condition of ecosystems and therefore are important
for nature management planning. A number of ecosystem services are highlighted in the picture
below:
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How can we map and assess ecosystem services?
Mapping and assessing ecosystem services is indispensable for planning and executing management
in nature areas. Following EASME, 2018, the most practical approach is to build an ecosystem
services matrix. In such a matrix, ecosystem services are linked to the ‘units’ that deliver them. In
general ecosystem types can be considered to be the these units delivering ecosystem services. The
matrix allows for integrating all kinds of data related to ecosystem services. Thereby, these data may
be of varying quality and different scientific disciplines and methods, and they may stem from data
rich and data poor situations and also from different spatial and temporal scales. The picture below
presents an overview of an ecosystem services matrix.

This picture is taken from EASME, 2018 (page 7, source Burhard & Maes 2017). It shows an example
of an ecosystem services matrix and its links with spatial units (ecosystem types). The identified
ecosystem services are listed in the upper row of the matrix. In the left column, the spatial units or
reference units are listed. They describe the specific contexts relating to the ecosystem services and
their assessment. The relevance of the ecosystem services in question is ranked on a scale from zero
to five and indicated with colours.
The building an ecosystem service matrix consists of four steps in an iterative process:
1. Identification of relevant ecosystem types and assessment of their condition by
characterising them in terms of surface or length, condition and trends underpinned with
the relevant (more detailed) information and (subjective) judgements. For classification of
ecosystem types and for indicators for assessing the ecosystem condition and the pressures
that influence it see EASME 2018 page 4/5 and 7-8). And for further elaboration see also
‘Mapping and assessment of Ecosystems and their Services: An analytical framework for
Ecosystem condition assessment.3 In some situations it might be necessary to refine
or adapt these ecosystem types. If so, there are some ‘translation tools’ available in EASME,
2018.
2. Analysis of the relations between the nature area(s) and the relevant beneficiaries/
stakeholders4, e.g. the local community, visitors, farmers, administrators etc The key
questions are Which ecosystem services are relevant for the planning and execution of
nature management in this area and which stakeholders might influence them or be
affected by them?. Also, which pressures are related to these ecosystem services? In
general, building a (qualitatively weighted) list of (potential and real) ecosystem services and
the pressures related to them with participation of important beneficiaries/
stakeholders can be a worthwhile activity. The starting point could be to use the CICES
classification as a reference supplemented with the MAES-tables and/ or the EASME
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Stakeholders are all the persons or organisations that significantly influence the results of nature
management or are important beneficiaries there off.

tables of ecosystem services and the respective ecosystem types combined with the relevant
indicators.
3. Selection and quantification of relevant ecosystem services: In this regard there are two
basic questions to be answered:
a. Which ecosystem services and related pressures are relevant for the planning and
execution of the management of the nature area:
b. Which indicators are available to measure the relevant ecosystem services and
related pressures and which means/ capacity/ resources can be used to find relevant
answers to these questions?
In this regard, the EASME/MAES tables for the ecosystem types and ecosystem services
and related indicators can help.
4. Normalisation of the values of ecosystem services and their inclusion in the
matrix. The normalisation step is mandatory for Life projects but not, of course, for
management planning. It might be sufficient to include the qualitative and quantitative
values in the matrix.
We should keep in mind that our knowledge of the functional relationships between human
activities, natural capital, ecosystem services and human well-being is still very incomplete. Also, the
interdependency between biodiversity and ecosystem services is only known in general patterns.
Consequently, we cannot always expect accurate specific information with a predictive value for
every management planning situation. However, the line of thought presented above will
help to identify the relevant issues at stake in real life situations related to nature management.

Help and support
The ‘Toolkit for Ecosystem Service Site based Assessment’ (TESSA) is a well-documented tool that is
freely available as long as the terms and conditions of use are not violated. It contains methods for
the quantification of the ecosystem service classes that are considered to be common for many
sites. In the terminology of TESSA, these are coastal protection services, water-related services
(flood protection, water provision, water quality improvement), cultivated goods (crops, livestock,
fish, timber), harvested wild goods (food, fibre, energy...), pollination services, global climate
regulation (carbon storage, greenhouse gas fluxes) nature-based recreation and tourism and
cultural services.
TESSA is designed for a wide range of users, including non-experts, although some experience and /
or training may be needed. The methods are designed for use in developed and in developing
countries and across all terrestrial and wetland habitats. There are no specific methods for the
marine environment. Furthermore, you can find help for the mapping and assessment of ecosystem
services on the EU-based OPPLA platform (https://oppla.eu/). OPPLA aims to provide “a new
knowledge marketplace”; a place where the latest thinking on ecosystem services, natural capital
and nature-based solutions is brought together.
Also, we should mention here ESMERALDA (Enhancing ecoSysteM sERvices mApping for poLicy and
Decision mAking). ESMERALDA aims to deliver a flexible methodology to provide the building blocks
for pan-European and regional assessments. The work will support the needs of assessments in
relation to the requirements for planning, agriculture, climate, water and nature policy. This
methodology builds on existing EU projects and databases (e.g. MAES, OpenNESS, OPERAs, national
studies), the Millennium Assessment (MA) and TEEB. ESMERALDA will identify relevant stakeholders
and take stock of their requirements at EU, national and regional levels. (http://www.esmeraldaproject.eu/showpage.php?storyid=11754)

Valuing and monetising
There has much discussion about expressing the value of ecosystems in monetary terms (mostly in
euros, dollars or GBP). So, the global UN-program of The Economics of Ecosystems and Biodiversity
(TEEB) has propagated to present the economic value of nature by monetizing the value of
ecosystem services. This was seen as a necessity because otherwise these values would not be taken
into account in public and private decision making. There are a number of methods for determining
the economic value of ecosystems and their services. These may be based on: market prices; the use
of ecosystem services in production processes; the contribution to the value of surrounding assets
(e.g. prices of houses); avoided costs (by using natural solutions instead of technical ones) or based
on peoples willingness to pay for travelling to reach specific nature areas or to pay for different
ecosystem services. Presenting economic values from nature areas in general can be of
significance for use in cost-benefit analyses, for discussions about budgets for nature conservation
and, of course, when it comes to payments for ecosystem services delivered by nature areas. In
recent years, the debate about monetary assessments has seen less attention, to the benefit of
other kinds of valuation, including cultural and intrinsic values.

How can we identify the beneficiaries of ecosystem services and make them
stakeholders of (protected) nature areas?
The management of nature areas can have a significant impact for the beneficiaries of ecosystem
services. It is important to work with these beneficiaries and all important stakeholders in order to
learn their interests and to reach supported decisions whereby it is clear how all the relevant
interests are weighed. For more information on stakeholder involvement, visit the page on
stakeholder involvement.

How can we decide about prioritisation of ecosystem services and organise for their
practical management?
Managing ecosystems in a sustainable way is the best way to achieve stable delivery of a range
of ecosystem services. Generally speaking, we will always need trade-offs in management
planning ; these can be between planning objectives, between value frameworks, between
stakeholders, and between groups of ecosystem services. These trade-offs are often site-specific
and scale dependent. In the case of conflicts between ecosystem services, the trade-offs and cobenefits should be analysed to allow the prioritisation of the services. Since the results of
prioritisation could have serious implications for the planning and implementation of the nature
management, we should assess all the relevant factors – primarily area management goals
(especially for nature protection), but also the stakeholder interests, available expertise/manpower
and budget.
Jan Veenstra with comments processed from Ben Delbaere, Marina Skunca, Esther Moens and
Jude Nunga.
Contact Jan Veenstra j.veenstra@staatsbosbeheer.nl

