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Preface

Preface
The purpose of this manual is to provide a 
practical guide to the key steps involved in 
identifying, assessing, and communicating the 
value of ecosystem services – the outputs of 
ecosystems from which people derive benefits 
– at terrestrial Natura 2000 sites. It should be 
of practical use to those with an interest in 
demonstrating the benefits of conserving Natura 
2000 sites to key decision-makers in the public 
and private sectors. A better understanding 
of the benefits that nature provides can 
help to enhance awareness and support for 
conservation, and improve decision-making. 
Although this manual has been specifically 
developed for terrestrial Natura 2000 sites,  
most of the guidance is equally applicable to 
other conservation designations and nature-
based attractions. 

This manual attempts to describe in clear 
terms the key steps involved in conducting an 
ecosystem service assessment at the site-scale 
(Part B and Part C), and communicating the 
results to key decision-makers and other target 
audience groups (Part D). Although presented 
as a stepwise process, it is unlikely to be the 
case that all of the steps will be conducted in a 
simple linear way. Therefore, before beginning 
the assessment process it is worth familiarising 
yourself with all of the key steps involved, 
including the introductory information on 
ecosystem services and natural capital (Part A). 
The final section of the manual consists of an 
overview of conservation financing tools (Part E).

This manual is not a stand-alone guide to 
conducting a detailed assessment. The purpose of 
this manual is to provide an overview of the main 
methods and techniques available, pointing out 
useful sources of further information and detailed 
guidance. No prior knowledge of ecosystem 
services is required, although it is important to 
note that when conducting a detailed assessment 
other sources will need to be consulted and 
technical expert input will be essential. 

In most cases conducting an ecosystem service 
assessment is more art than science. Our 
understanding of ecosystem processes, functions 
and services remains incomplete. There are a 
range of different approaches and techniques that 
can be used to measure and value ecosystem 
services, which differ in terms of their reliability 
and complexity. All of these methods have their 
own strengths and weaknesses. There is no 
single “right way” for assessing ecosystem 
services, no single tool which can be used in all 
contexts; the methods chosen will depend on 
a range of different factors, such as the amount 
of time and budget available, and the purpose of 
conducting the assessment. 

Note: This manual draws heavily on a number 
of existing “toolkits” for assessing the value of 
ecosystem services, including Kettunen et al. 
(2009), Arcadis et al. (2011), and the Toolkit for 
Ecosystem Service Site-based Assessment 
(TESSA) produced by Peh et al. (2013).
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• Ecosystem services are the outputs of 

ecosystems from which people derive 
benefits. The flow of ecosystem services 
depends on the sustainable management 
of the underlying stock of ecological assets, 
sometimes referred to as natural capital.

• Ecosystems provide multiple services 
that are interdependent and can interact 
in complex ways. There are sometimes 
“win-win” situations whereby the delivery 
of multiple services can be enhanced 
simultaneously. However, trade-offs 
can also occur, when the provision of 
one ecosystem service is reduced as a 
consequence of an increased use of another 
ecosystem service. 

• Biodiversity underpins the delivery of 
ecosystem services and plays an important 
role in maintaining and enhancing  
ecosystem stability. Nevertheless, the 
relationship between biodiversity and 
ecosystem services is complex and  
multi-layered. The assumption that focusing 
on ecosystem services will automatically 
deliver nature conservation objectives is 
fundamentally flawed. 

• The value of ecosystem services is 
frequently overlooked in decision-making. 
Many services exhibit “public good” 
properties, in that they are freely available 
to all; as it is not possible to charge for their 
use, they are under-provided or not provided 
at all by traditional markets. 

• Natural ecosystems in Europe have changed 
rapidly over the past century, leading to 
declines in many ecosystem services. Natura 
2000 sites play a vital role in the protection 
of biodiversity in the EU. 

• The ecosystem approach and the 
ecosystem services framework provide 
a systematic means of ensuring that the 
benefits provided by natural ecosystems 
are taken into account in decision-making. 
Assessing the value of ecosystem services 
can help raise awareness and strengthen 
arguments for conservation, increasing 

both public and private-sector support and 
improving decision-making.

• Although a simple assessment of the “total” 
value of ecosystem services can be useful 
in certain circumstances, a comprehensive 
assessment requires consideration of the 
value of the services currently provided by 
a site compared to the value of the services 
that would be provided by the site in its 
most likely alternative state. As part of any 
assessment process, it is also important 
to consider the extent to which the use of 
ecosystem services is sustainable. 

• The distributional impacts of a policy  
relate to how the costs and benefits are 
shared amongst different groups in society.  
A key aspect of assessing ecosystem 
services is to consider the distributional 
implications associated with any change in 
the delivery of ecosystem services,  
including the implications for both current 
and future generations.

• There are a range of sources of information 
that can be used as part of an assessment 
of ecosystem services, including primary 
sources such as questionnaires and field 
experiments, and secondary sources 
such as literature reviews and expert 
knowledge. Stakeholder engagement and 
participation is a key part of conducting 
a site-based assessment. Where possible, 
primary field data should be collected as 
part of any assessment. 

• There are a variety of different methods 
available for quantifying ecosystem  
services which vary in terms of their 
reliability and complexity, all of which 
are limited by gaps in our scientific 
understanding. The two main approaches 
are to use proxy measures or indicators, 
and/or ecological modelling and mapping 
techniques. There is no single “right way” 
for assessing ecosystem services; the 
methods chosen will depend on a range of 
different factors, such as the amount of time 
and budget available, and the purpose of 
conducting the assessment. 
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• Economic valuation is a useful way of 
assessing and communicating the value of 
nature to decision-makers. The economic 
value of the final goods and services provided 
by natural ecosystems, in terms of their 
contribution to human well-being, can be 
described using the “total economic value” 
framework, which classifies ecosystem 
services according to how they are used. 

• Evidence regarding the value of ecosystem 
services should be used as a complement 
to other (ethical) arguments for conserving 
biodiversity. Many people believe that 
nature is intrinsically valuable and should 
be conserved regardless of the benefits it 
provides to humans; the primary objective 
of the Natura 2000 network remains the 
conservation of nature.

• There are a range of economic valuation 
methods and techniques that can be used 
to estimate the monetary value of a subset 
of ecosystem services, including direct 
market valuation, cost-based approaches, 
revealed preference techniques, and stated 
preference methods. Participatory and 
deliberative techniques can be used to 
assess the “shared values” that people 
hold as citizens; these values differ from 
individual “self-interested” values to the 
extent that they are “other-regarding”. 
All of these techniques have their own 
strengths and weaknesses; many are still 
subject to a range of practical and technical 
limitations that are as yet unresolved. 
Economic valuation is complex and usually 
requires expert input from an experienced 
economist. 

• If it is not possible to conduct a primary 
valuation study, an alternative is to use 
value transfer methods as a more practical 
and less costly alternative. These methods 
involve transferring existing valuation 
evidence to the site of interest, subject to a 
series of adjustments. The appropriateness 
of using these methods depends on a 
number of factors, in particular the quantity, 
quality, and applicability of the existing 
evidence, the level of accuracy required, 
and the time and resources available. Value 
transfer methods may result in significant 
“transfer errors” if used inappropriately.

• When communicating the value of Natura 
2000 in terms of ecosystem services, it is 
important to be clear regarding definitions, 

context, and purpose. Make sure that you 
acknowledge the existence of multiple 
values and be explicit regarding the specific 
value types addressed, the valuation 
approaches taken and any associated 
assumptions or shortcomings. You should 
be clear that it is rarely possible to maximise 
the delivery of all ecosystem services as a 
result of trade-offs. Ecosystems are highly 
complex and interconnected such that it 
will rarely, if ever, be possible to express 
their “total” value in a single metric. All 
estimates will be subject to a degree of 
uncertainty; recognising this uncertainty and 
the incompleteness of valuation estimates 
is key. 

• There are considerable unmet financing 
needs for conserving biodiversity and 
ecosystem services in the EU. Appropriate 
use of evidence regarding the value of 
ecosystem services can be a powerful 
argument for motivating greater  
investment in nature by both the public  
and private sectors. 

• The EU budget represents an important 
source of funding for the Natura 2000 
network. The importance of the network 
in the delivery of a range of public goods 
provides a strong argument in favour of 
continued public sector funding. 

• Innovative financing mechanisms, such 
as payments for ecosystem services, 
seek to create a link between those who 
benefit from nature and those who incur 
costs in contributing to the production 
of those benefits. These mechanisms 
have the potential to play an important 
complementary role in reducing the size of 
the funding gap for Natura 2000. Alongside 
traditional funding sources, core public 
funding from the EU and Member States will 
continue to be required to deliver the public 
goods that Natura 2000 sites can provide.

• Polluter pays vs. beneficiary pays: should 
polluters be required to pay for the damage 
they cause, or should those who benefit 
from a reduction in pollution compensate the 
polluters for income foregone? Determining 
which of these two principles is most 
applicable in the case of innovative financing 
tools depends on a range of factors, in 
particular the allocation of property rights and 
the overall legal and regulatory framework. 
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Part A. Overview

Part A. Overview
1. Introduction to the manual

Although awareness of the importance of nature 
for human prosperity and well-being is growing, 
awareness of the socio-economic benefits of the 
Natura 2000 network amongst the general public 
in the EU is generally low. In many cases the 
general public have very little knowledge of the 
existence of the network, let alone any benefits. 
Often, the predominant perception is that Natura 
2000 represents a burden on economic  
well-being, particularly among landowners and 
farmers, by restricting how they manage the land.3 

The value of the full range of ecosystem services 
is largely ignored in the conventional economic 
analysis used as the basis for many decisions that 
impact on the natural world, in part due to a lack 
of knowledge. Decisions are typically made based 
solely on the value of those goods and services 
that can be readily bought or sold in markets, a 
subset of the full range of services. Goods and 
services with high market value, such as the 
provisioning services associated with agricultural 
production, tend to be promoted to the detriment 
of other services. The value of these other 
services is rarely reflected in prices, such that 
many services are seemingly “free” to society.  
By assessing the value of ecosystem services, and 
communicating these results to decision-makers, 
we can increase awareness and recognition of the 
value of nature conservation, improving decision-
making regarding the natural environment. 

In 2010, the world’s governments adopted a new 
strategic plan for addressing biodiversity loss 
through the Convention on Biological Diversity 
(CBD). The plan consists of 20 targets, including 
a number that relate explicitly to ecosystem 
services (e.g. see the targets specified under 
Strategic Goal C and D).4 In 2011, the European 
Commission adopted a new strategy to halt the 
loss of biodiversity and ecosystem services in 
the EU by 2020, in line with the commitments 
made through the CBD. The economic value of 
biodiversity and ecosystem services features 
prominently in this EU strategy. The vision set 
out in the strategy is that, by 2050, “European 
Union biodiversity and the ecosystem services 
it provides — its natural capital — are protected, 

1.1. Background: ecosystem services  
and Natura 2000

Nature is vital to our health and well-being. 
Ecosystem services can be defined as the 
outputs of ecosystems from which people 
derive benefits, either directly or indirectly. 
The natural environment provides the air we 
breathe, the water we drink and the food we eat. 
The concept of ecosystem services provides a 
widely-recognised framework for systematically 
identifying, quantifying, and valuing the range of 
benefits provided by the natural environment. 
The idea of ecosystem services is important 
for environmental policy as it highlights our 
dependence on ecosystems and explicitly 
connects nature and society. Assessing the 
value of ecosystem services can help raise 
awareness and strengthen arguments for 
conservation, increasing both public and private-
sector support and improving decision-making.

The concept of ecosystem services has 
gained prominence in recent years following 
the publication of the Millennium Ecosystem 
Assessment (MA) in 2005. This assessment 
highlighted the key role of the natural 
environment in underpinning economic prosperity, 
but concluded that the rapid changes to global 
ecosystems over the past 50 years have resulted 
in significant damage to biodiversity, ecosystems, 
and the natural services that underpin our health 
and well-being.1 The term natural capital is also 
increasingly being used to refer to the  
socio-economic importance of nature.

Research carried out for the European 
Commission in 2011 provided a first 
estimate of the overall economic 
benefits of the Natura 2000 network. 
The study estimated that these benefits 
could be between €200 and €300 billion 
per year, equivalent to 2–3% of EU GDP. 
Although subject to a considerable degree 
of uncertainty, these figures provide a first 
illustrative estimate of the gross economic 
benefits of the Natura 2000 network.2
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valued and appropriately restored...” The 
headline target is “halting the loss of biodiversity 
and the degradation of ecosystem services in 
the EU by 2020, and restoring them in so far 
as feasible...”5 Actions specified under Target 2 
include improving knowledge of ecosystems and 
their services in the EU and setting priorities for 
ecosystem restoration at sub-national, national, 
and EU level(s). 

Of course, there are already a range of policies 
in place that protect biodiversity and ecosystem 
services in the EU. The Natura 2000 network of 
protected areas is a core component of EU nature 
policy, and represents the largest network of 
protected sites in the world. Natura 2000 sites, 
many of which occur on privately-owned land, 
are designated under the Habitats and Birds 
Directives based on the presence of priority 
species and habitat; the aim of the network is  
“to assure the long-term survival of Europe’s 
most valuable and threatened species and 
habitats.”6 Despite being designated according 
to purely ecological criteria to meet specific 
conservation objectives, Natura 2000 sites also 
provide a wide range of ecosystem services. 

Although there have been improvements in 
the status of species and habitats protected 
under the EU nature directives, only 17% of 
legally protected species and habitats have been 
estimated to have a favourable conservation 
status, whilst most of the ecosystem services in 
Europe are judged to be degraded.7 In 2011, the 
European Commission estimated that only 20% 
of the financing needs for the existing network 
are covered by current EU instruments.8 

1.2. What this manual does 

This manual is a practical guide to the key 
steps involved in identifying, assessing, and 
communicating the value of ecosystem services 
(the social and economic benefits from nature) 
at terrestrial Natura 2000 sites, aimed at a 
broad audience of all those with an interest in 
the conservation of the network, including 
site conservation managers, local and national 
government officials, private-sector enterprises, 
and non-governmental organisations. There are 
a range of reasons why communicating a better 
understanding of the benefits that nature provides 
is useful from the perspective of conserving 
Natura 2000 sites. For example, it can: 

• Raise awareness, leading to increased 
support for nature conservation and a  
well-protected Natura 2000 network.

• Improve decision-making, leading to better  
outcomes for people and nature, addressing  

conflicts by explicitly considering the 
trade-offs and distributional implications 
associated with alternative policy options. 

• Encourage greater investment in nature 
and the development of additional sources  
of site conservation funding. 

The structure of the guide is as follows:

• Part A provides an introduction to the 
concept of ecosystem services and natural 
capital. It outlines the main methods 
available for quantifying and valuing 
ecosystem services, and the ways in which 
this information can be used in decision-
making. Sources of further information are 
provided throughout. It is recommended that 
you read this section before carrying out a 
site-based assessment. 

• Part B outlines the key steps involved 
in conducting a rapid assessment of 
ecosystem services at the site-scale. This 
process is useful as a means of identifying 
the important ecosystem services provided 
by the site, how this range of services 
might change in the future, and who might 
be affected. Stakeholder engagement 
and participation is a key part of the 
rapid assessment process, and will 
typically require a number of meetings 
and workshops to be organised. Although 
presented as a stepwise process, it is 
unlikely to be the case that all of the steps 
will be conducted in a simple linear way. 
Therefore, before beginning the assessment 
process it is worth familiarising yourself with 
all of the key steps involved. 

• Part C provides a more detailed service-
by-service guide to assessing some of the 
main types of ecosystem service, based on 
the important services identified using the 
methods outlined in Part B. Consideration is 
given to the ways in which services can be 
assessed in qualitative terms, in quantitative 
terms, and in monetary terms. It is unlikely 
to be possible to assess all services provided 
by a site in detail, so it is important to use 
the results of the rapid assessment to 
prioritise which services to assess using the 
methods outlined in this section. 

-	 Part C (Section 4) outlines a simple 
economic “model” for assessing the 
local economic impacts associated 
with Natura 2000 sites in terms 
of the income and employment 
supported by visitor expenditure. 
This can be a powerful means of 
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demonstrating the recreational value 
of sites which attract significant 
numbers of visitors. 

• Part D provides some generic guidance 
regarding the effective presentation and 
communication of the results of a site-
based ecosystem service assessment, 
including a guide to assessing and 
communicating uncertainty.

• Part E consists of an overview of the 
main “innovative” conservation financing 
mechanisms that can be used as a means 
of supporting the delivery of biodiversity 
and ecosystem service benefits from Natura 
2000 sites, beyond existing traditional 
sources of funds. Appropriate use of 
evidence regarding the value of ecosystem 
services can be a powerful argument for 
motivating greater investment in nature by 
both the public and private sectors.

This manual is not a stand-alone guide to 
conducting a detailed assessment; the purpose 
of this manual is to provide an overview of 
the main methods and techniques available, 
pointing out useful sources of further information 

and detailed guidance. No prior knowledge of 
ecosystem services is required for the purposes 
of carrying out a rapid ecosystem assessment 
(Part B). However, for conducting a more 
detailed assessment (Part C), other sources 
will need to be consulted. Technical experts will 
also need to be consulted if carrying out a full 
detailed assessment. For example, estimating 
the economic value of the key services 
identified at the site will require the input of an 
experienced environmental economist.

In most cases conducting an ecosystem service 
assessment is more art than science. Our 
understanding of ecosystem processes, functions 
and services remains incomplete. There are a 
range of different approaches and techniques that 
can be used to measure and value ecosystem 
services, which differ in terms of their reliability 
and complexity. All of these methods have their 
own strengths and weaknesses. There is no 
single “right way” for assessing ecosystem 
services, no single tool which can be used in all 
contexts; the methods chosen will depend on 
a range of different factors, such as the amount 
of time and budget available, and the purpose of 
conducting the assessment. 
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2. Introducing ecosystem services

2.1. What are ecosystem services? 

The natural world contributes to the production 
of a range of goods and services which benefit 
people. Ecosystem services can be defined as 
the outputs of ecosystems9 from which people 
derive benefits, either directly or indirectly.10 
These outputs depend on a range of complex 
underlying ecosystem processes and functions 
that operate across a range of spatial and 
temporal scales, which in turn are influenced 
by the way in which humans manage the land. 
Some services, such as climate regulation, 
are life supporting, while others, like beautiful 
landscapes are life enhancing. Some are well 
known, while others are not well known at all. 

There are four broad categories of ecosystem 
services: provisioning services, regulating services, 
cultural services, and supporting services, all of 
which are inter-related:

• Provisioning services are typically physical 
products. Examples of provisioning services 
include the contribution that natural 
ecosystems make to the production of food 
and raw materials (e.g. timber), and the 
supply of fresh water. 

• Regulating services relate to the regulation 
of natural processes by ecosystems. 
Examples of regulating services include 
carbon sequestration and storage, the 
moderation of extreme events (e.g. floods), 
and the regulation of air and water pollution. 

• Cultural services describe the non-material 
benefits people obtain from contact with 
nature, both the experiences that people 
enjoy as a result of interactions with nature 
(e.g. recreation) as well as more intangible 
pleasures arising from knowledge about 
the existence of nature or its spiritual value. 
Cultural services are “non-material”. 

• Supporting services consist of  
processes that ultimately underpin the 
delivery of all other ecosystem services e.g. 
primary production, soil formation, nutrient 
cycling etc.

As yet there is no single agreed method of 
categorising all ecosystem services. This 
manual makes use of the Common International 
Classification of Ecosystem Services (CICES) 
that has been developed to provide a new 
standardised international framework for 
describing ecosystem outputs as they directly 
contribute to human well-being.11 Another useful 
classification is that used by the Millennium 
Ecosystem Assessment (2005).12

Box 1. The ecosystem approach

The Ecosystem Approach was adopted 
by the signatories to the Convention on 
Biological Diversity (CBD) in 1995 as the 
primary framework for action under the 
Convention. In essence, it is “a strategy 
for the integrated management of land, 
water and living resources that promotes 
conservation and sustainable use in 
an equitable way” and that recognises 
humans as “an integral component of 
ecosystems”.  Essentially, an ecosystem 
approach is a framework that involves 
considering the value of nature and natural 
resources to society in decision, plan, 
and policy-making (e.g. assessing the 
positive and negative impacts of policy 
options on the services we get from 
nature). It provides a set of principles and 
guidelines by which the management of 
ecosystem services should be addressed 
within decision-making. These principles 
emphasise, for example, the importance 
of respecting environmental limits and 
involving all relevant stakeholders.

Further information:

• For information on the Convention  
on Biological Diversity and the  
12 principles of the Ecosystem 
Approach, see: http://www.cbd.int/
ecosystem/. 

http://www.cbd.int/ecosystem/
http://www.cbd.int/ecosystem/
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Other sources are provided below:

• Shepherd, G. (Ed.). (2008). The 
Ecosystem Approach: Learning from 
Experience. Ecosystem Management 
Series No. 5. Gland, Switzerland: IUCN. 

• Department for Environment, Food, and 
Rural Affairs. (2010). What nature can 
do for you. A practical introduction to 
making the most of natural services, 
assets and resources in policy and 
decision making. London, UK. 

• National Ecosystem Approach 
Toolkit (NEAT tree): http://neat.
ecosystemsknowledge.net/
principles.html

In order to conduct an ecosystem service 
assessment, it is necessary to understand 
the relationship between ecosystem service 
outputs and the “values” or “benefits” that they 
generate for people through the goods that are 
produced. Ecosystem services can be sub-divided 
into final services and intermediate services: 
intermediate services indirectly contribute to the 
benefits provided by ecosystems by underpinning 
the final services that directly generate well-being 
or contribute directly to the production of goods 
which generate well-being. This distinction is 
important to avoid double-counting (Box 2) in 
the valuation of ecosystem services. 

Key point: ecosystem services are ultimately 
about people and therefore depend on the 
presence of human users/beneficiaries.

The flow of ecosystem services depends on the 
underlying stock of ecological assets, which is 
sometimes referred to as natural capital  
(Part A: Section 2.4.). Benefits are typically 
generated by ecosystem services in combination 
with other forms of capital; other inputs are 
often required in order to realise the benefits 
from ecosystems. For example, crop production 
depends on ecosystem services (e.g. pollination), 
but also requires human input in the form of 
labour and machinery etc. In these cases, it is 
vital to isolate the contribution of the natural 
environment to the production of goods, as 
failing to do so ignores human and manufactured 
capital inputs and so risks overstating the value 

of ecosystem services and undermining the 
credibility of such analyses. 

Key point: ecosystem functions and processes 
(e.g. soil formation) underpin ecosystem services 
(e.g. crop production), which in turn provide goods 
that people value (e.g. food), often in conjunction 
with other capital inputs (e.g. labour).

Box 2. Avoiding double-counting 

In order to ensure that the results of an 
assessment are credible and robust, due 
care should be taken to avoid double-
counting of ecosystem service benefits, 
particularly if attempting to aggregate 
results across a range of different services. 
Natural ecosystems provide a range of 
services, some of which are closely related 
or overlapping. For example pollination 
services are closely related to provisioning 
services such as crop production. 

In order to avoid double-counting, care 
should be taken to distinguish carefully 
between supporting/intermediate 
services (such as pollination and pest 
regulation services) and final services 
(such as crop production services). It 
is only the latter services that directly 
deliver benefits to people and so focusing 
only on these can help to avoid the 
risks of double-counting.13 For example, 
pollination services can be considered an 
intermediate ecosystem service in terms 
of the contribution that they make to 
underpinning the final ecosystem service 
of food production. Therefore, it would 
be a mistake to value these services 
separately and then seek to combine them 
as part of an overall assessment of the 
value of the services provided by a site, as 
the value of pollination services would be 
counted twice.

http://www.iucn.org/about/union/commissions/cem/cem_resources/?1652/The-ecosystem-approach-learning-from-experience
https://www.gov.uk/government/publications/what-nature-can-do-for-you
https://www.gov.uk/government/publications/what-nature-can-do-for-you
https://www.gov.uk/government/publications/what-nature-can-do-for-you
https://www.gov.uk/government/publications/what-nature-can-do-for-you
https://www.gov.uk/government/publications/what-nature-can-do-for-you
http://neat.ecosystemsknowledge.net/principles.html
http://neat.ecosystemsknowledge.net/principles.html
http://neat.ecosystemsknowledge.net/principles.html
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2.2. Ecosystem services and biodiversity

According to the CBD, biodiversity can be defined 
as “the variability among living organisms from 
all sources including, inter alia, terrestrial, marine 
and other aquatic ecosystems and the ecological 
complexes of which they are part; this includes 
diversity within species, between species and 
of ecosystems”. Natura 2000 sites play a vital 
role in the protection of biodiversity in the EU. 
They are designated under the Habitats and 
Birds Directives based on the presence of priority 
species and habitats.14

Biodiversity plays multiple roles in the delivery  
of ecosystem services.15 The relationship  
between biodiversity, ecosystem functioning,  
and ecosystem services is complex and  
multi-layered. Broadly speaking, biodiversity plays 
a role in both the direct delivery of ecosystem 
services, and in underpinning ecosystem service 
delivery. A large body of research exists assessing 
the way in which biodiversity impacts on 
ecosystem functioning and ecosystem services 
(e.g. the extent to which tree diversity influences 
carbon storage or timber production in forest 
ecosystems or the extent to which pollinator 
diversity in agricultural ecosystems influences 
crop yields). There is evidence to suggest that 
biodiversity is positively related to a number of 
provisioning and regulating services. However, 
our knowledge and understanding of these 
relationships is far from complete.16 In terms 
of cultural services, there is some evidence 
suggesting a positive relationship between 
biodiversity and human health and well-being.17 
Depending on the ecosystem service, different 
biodiversity groups play a particularly important 
role. For example, according to the UKNEA (2011), 
micro-organisms play a particularly key role in 
provisioning and regulating services, whereas 
higher plants and animals play key roles in  
cultural services.18

In relation to the role of biodiversity in 
underpinning the delivery of ecosystem 
services, it has been suggested that biodiversity 
may also provide an insurance value by 
enhancing ecosystem stability in the face of 
change. A number of studies have shown 
decreased variability of ecosystem processes 
as diversity increases19 and there is now 
mounting evidence that biodiversity increases 
the stability of ecosystem processes through 
time, such that biodiversity is critical to the 
long-term sustainability of ecosystems in the 
face of environmental changes. However, the 
mechanisms that underlie this effect are still 
controversial and poorly understood.20 

As well as underpinning the delivery of all 
ecosystem services (by playing a wide range of 
key functional roles in ecosystems/ecosystem 
processes), biodiversity can also be considered 
as a final ecosystem service or good in its 
own right. For example, many components of 
biodiversity are aesthetically valuable and are 
appreciated and enjoyed as a form of “cultural 
service” by many people.21 

An assessment of the spatial relationships 
between biodiversity, ecosystem services, and 
the conservation status of protected habitats 
at the European scale has found that there 
are positive relationships between indicators 
for biodiversity, multiple ecosystem services, 
and habitats in favourable conservation status. 
However, there are trade-offs between some 
services, in particular crop and livestock 
production and other ecosystem services 
(recreation and water services).22 

2.3. Ecosystem services and trade-offs

It is important to recognise the many 
interlinkages that exist within and between 
ecosystems, and the potential trade-offs that 
exist between different ecosystem services. 
Ecosystems provide multiple services that are 
interdependent and can interact in complex 
ways; some are positively related, while others 
are negatively related (Figure 1). Although most 
ecosystems are capable of delivering a range of 
different services (i.e. they are multi-functional), 
it will not always be the case that all of these 
services can be delivered simultaneously; there 
may sometimes be trade-offs between certain 
ecosystem services and between those services 
and certain elements of biodiversity. 
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Broadly speaking, trade-offs occur when 
the provision of one ecosystems service is 
reduced as a consequence of an increased use 
of another ecosystem service. For example, 
attempting to increase provisioning services 
such as crop production can have a negative 
influence on biodiversity and water quality.24 In 
fact, at the landscape-scale, trade-offs between 
provisioning services and almost all regulating 
and cultural services have been demonstrated.25 
Nevertheless, there are sometimes “win-win” 
situations whereby the delivery of multiple 
services can be enhanced simultaneously.26 
Explicit consideration should be given to 
potential trade-offs between different services 
when carrying out an assessment. 

2.4. Natural capital and sustainability

The term capital is generally used by economists 
to describe anything that can produce goods and 
services that contribute to human welfare.27 The 
term “natural capital” is increasingly being used 
by academics, policy-makers, and champions of 
corporate responsibility when referring to the 
economic importance of nature. For example, 
the vision set out in the EU Biodiversity Strategy 
to 2020 is that, by 2050, “European Union 
biodiversity and the ecosystem services it 
provides — its natural capital — are protected, 
valued and appropriately restored...”28

Natural capital can be a useful concept to 
communicate the value or benefits of nature to 

Figure 1. The potential trade-offs 
between provisioning services 
and regulating services.23 

Depending on the type of  
trade-off relationship (type 
A, B or C), the supply of 
regulating services can be low, 
intermediate or high for similar 
levels of provisioning services. 
Considering a change in one 
service (e.g. food provision),  
this may come at the expense of 
some other services  
(e.g. wild species diversity, 
water supply). The size of the 
decline will depend on both the 
type of trade-off and the current 
level of provision.  

Regulating 
Ecosystem 
Services

Provisioning Ecosystem Services

mankind, where human wealth and well-being 
is assumed to be positively related to the stock 
of natural capital. However, the meaning of 
the term is not always clear, nor are the links 
between natural capital and ecosystem services 
made explicit. The Natural Capital Committee, 
an independent advisory body to the UK 
Government, has defined natural capital as “the 
elements of nature that directly and indirectly 
produce value or benefits to people, including 
ecosystems, species, freshwater, land, minerals, 
the air and oceans, as well as natural processes 
and functions.”29 

The relationship between natural capital and 
benefits to people is complex. However, in 
simple terms, natural capital can be thought of 
as producing flows of ecosystem services that 
ultimately benefit people. Broadly speaking, 
ecosystems can be thought of as consisting of 
stocks of natural capital assets that provide 
a range of ecosystem services which, when 
combined with other capital inputs (e.g. human 
capital and physical capital), produce goods 
that are used and valued as a result of the 
benefits they provide to people (Figure 2). For 
example, freshwaters (an asset) provide a flow 
of clean water (a service), which can be treated 
to provide drinking water (a good) to support 
human well-being (a benefit).
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A simple way to assess natural capital is to use 
the quality, quantity, and spatial configuration 
of different major habitat types (e.g. woodland, 
freshwater, grassland etc.) as accounting units 
given that they can be relatively straightforwardly 
linked to ecosystem services, the provision 
of goods, and then benefits.31 One of the 
approaches commonly used for assessing 
ecosystem services at individual sites is 
therefore to associate each of the different broad 
habitat types present at a site with one or more 
ecosystem service. Identifying the quantity (by 
area) and quality (condition) of each broad habitat 
type at a site can then serve as a useful first 
step in assessing and quantifying the ecosystem 
services delivered at that site (Part B). 

In theory, natural capital assets have the ability to 
provide a continuous flow of services, provided 
that these flows are utilised sustainably. 
For example, if wild species are harvested 
sustainably (to produce a flow of benefits), 
then populations (the natural capital stock) 
can be maintained over time. However, the 
relationship between natural capital stocks and 
ecosystem service flows is complex and poorly 
understood, leading to uncertainty regarding 
the way in which ecosystem service flows 
should be appropriately valued at different stock 
levels.32 When conducting an ecosystem service 
assessment, it is important to recognise that 
ecosystem service goods and benefits ultimately 
depend on the stocks of natural capital assets 
from which ecosystem services flow. Failure to 
manage these stocks sustainably (e.g. maintain 
stocks above a certain level) could result in 
persistent or irreversible stock collapse if a key 
threshold is passed. Use of an ecosystem can 
only be said to be sustainable if the rate at which 
resources are extracted does not exceed the 

capacity of the system to regenerate. If natural 
capital assets are not being used or managed 
sustainably, there is a risk that the flows of 
benefits they produce will not persist over time, 
thus limiting the potential for future generations 
to enjoy those benefits. The point beyond 
which an asset (and the flow of benefits) is no 
longer self-sustaining is sometimes referred 
to as a threshold or tipping point. This may 
also refer to the point beyond which there will 
be an abrupt or persistent change, such that 
subsequent reversal or recovery is slow, difficult, 
or impossible. Once ecosystems are heavily 
damaged, restoration is very costly and takes 
a long time, and is in some cases impossible. 
Therefore, it is frequently recommended that a 
safe limit point preceding the threshold is set as 
a target, beyond which the risks of crossing a 
threshold are greatly increased.33

Further information: 

• RSPB (2009). Naturally, at your service: 
Why it pays to invest in nature

• UK Natural Capital Committee:  
http://www.naturalcapitalcommittee.org/

• WWF (2014). Accounting for Natural 
Capital in EU Policy Decision-Making: 
a WWF Background Paper on Policy 
Developments. 

Figure 2. Natural capital: a conceptual framework30

http://www.rspb.org.uk/Images/Valuingnature_tcm9-230654.pdf
http://www.rspb.org.uk/Images/Valuingnature_tcm9-230654.pdf
http://www.naturalcapitalcommittee.org/
file:///C:\Users\DonalMcCarthy\Downloads\
file:///C:\Users\DonalMcCarthy\Downloads\
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2.5. Marine ecosystems

This manual is a guide to the assessment of 
the ecosystem services provided by terrestrial 
ecosystems. Although many of the issues are 
the same in the marine environment, there are 
a number of key differences. In particular, there 
are extremely strong interconnections in the 
dynamic marine environment due to the high 
mobility of many marine species and habitats. 

Marine ecosystems provide a range of ecosystem 
goods and services, including provisioning 
services such as food (e.g. fish), regulating 
services such as carbon sequestration, and 
cultural services such as opportunities for tourism, 
leisure and recreation. Many of the benefits 
are accrued directly by coastal dwellers and 
visitors, but also indirectly by much of society. 
To date, marine ecosystem services have been 
less studied than terrestrial ecosystem services. 
Compared to terrestrial environments, marine 
ecosystem services are poorly quantified, as are 
the links between marine biodiversity, ecosystem 
function, and the provision of ecosystem goods 
and services. As a result, there is a general lack 
of valuation evidence for most marine ecosystem 
goods and services, including some of the most 
important services.34

Research shows that appropriately designed and 
managed marine protected areas (MPAs) can 
provide a good conservation and sustainable 
management strategy for a range of species, 
particularly fish. It has been estimated that 
conserving 20–30% of global oceans through 
MPAs could create a million jobs, sustain 
fish catch worth US$70–80 billion/year and 
ecosystem services with a gross value of 
roughly US$4.5–6.7 trillion/year.35 

Further information:

• Tinch, R. & Mathieu, L. (2011). Marine and 
coastal ecosystem services: valuation 
methods and their practical application. 
UNEP–WCMC Biodiversity Series No. 33. 

• The website of the Marine Ecosystem 
Services Partnership (MESP) includes a 
library of over 1,500 marine and coastal 
ecosystem service valuation studies.  
http://www.marineecosystemservices.org/

• Turner et al. (2014). UK National Ecosystem 
Assessment Follow-on. Work Package 
Report 4: Coastal and marine ecosystem 
services: principles and practice – 
Summary. UNEP–WCMC, LWEC, UK. 
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http://www.unep.org/dewa/Portals/67/pdf/Marine_and_Coastal_Ecosystem.pdf
http://www.unep.org/dewa/Portals/67/pdf/Marine_and_Coastal_Ecosystem.pdf
http://www.unep.org/dewa/Portals/67/pdf/Marine_and_Coastal_Ecosystem.pdf
http://www.marineecosystemservices.org/
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=KLy76Rak0WQ%3d&tabid=82
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=KLy76Rak0WQ%3d&tabid=82
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=KLy76Rak0WQ%3d&tabid=82
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=KLy76Rak0WQ%3d&tabid=82
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3. Quantifying ecosystem services

There are a number of challenges involved in 
terms of directly measuring ecosystem services 
as well as gaps in our scientific knowledge 
in terms of the functional relationships 
between ecosystem services and ecosystem 
characteristics. There are a variety of different 
methods available for quantifying (changes in the 
delivery of) specific ecosystem services which 
vary considerably in terms of their reliability 
and complexity. The two basic approaches 
are to use proxy measures or indicators, 
or to use ecological modelling techniques. 
Most ecosystem service assessments use a 
combination of these methods (e.g. primary 
data, look-up tables, expert judgement, 
modelling approaches etc.). The method chosen 
will depend on time, resources, expertise, and 
the availability of data.

A common approach is to use proxy indicators 
such as land-use/land cover type to represent 

ecosystem processes and functions, and then 
use “look-up” tables based on expert opinion 
to map these variables onto ecosystem service 
indicators. 36 For example, habitat types that are 
known to be of importance in terms of their 
recreational value can be identified at a site, and 
then a proxy measure, such as the number of 
visitors to the site, can be used as an indicator of 
the recreational value of these particular habitat 
types. In assessing a change in service provision, 
one of the simplest methods is then to use the 
change in the extent of particular habitat types as 
a proxy for the change in service provision. 

Some examples of commonly used ecosystem 
service indicators are provided in Table1 overleaf. 
A further source of information is the Ecosystem 
Service Indicators Database (ESID). 
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Table 1. Potential ecosystem service indicators37

Ecosystem service Indicator Explanation/justification

Provisioning

Crops, fish, and 
livestock

Harvested crops (t/ha); animal 
production (t/ha); kJ/ha

e.g. cultivation of plants and 
fodder

Wild foods Plants/ha; Animals/ha; kJ/ha
e.g. collection of wild 
mushrooms and berries; 
hunting of wild animals

Timber and 
wood fuel

Wood or plant biomass/ha;  
kJ/ha

e.g. harvest of trees for use 
as fuel or timber

Freshwater Litres/ha; m3/ha
e.g. use of freshwater for 
domestic and industrial 
purposes

Regulating

Climate 
regulation

Greenhouse gas balance 
(tCO2/ha)

e.g. carbon storage in trees 
and soils

Air quality Air quality index; leaf area 
index

e.g. removal of contaminants 
from the air

Water quality Total dissolved solids (mg/l); 
sediment load (g/l)

e.g. reliance on natural 
systems to purify water

Pest regulation

No. and impact of  
pest-control species/ha; 
Plants/ha (dependent on 
natural pest control)

e.g. cultivation of plants 
dependent on natural pest 
control

Pollination

No. and impact of pollinating 
species/ha; Plants/ha 
(dependent on pollinating 
species)

e.g. cultivation of plants 
dependent on wild pollinators

Hazard regulation  
(e.g. flooding) No. of hazards prevented e.g. prevention and mitigation 

of flood/storm damage

Cultural

Recreation and 
tourism No. of visitors/year

e.g. environmental settings 
as a location for exercise and 
recreation

Cultural heritage 
and identity

No. of key landscape/wildlife 
features (e.g. charismatic or 
rare/threatened species)

e.g. presence of features 
with cultural or spiritual 
significance

Note: that different indicators may differ substantially in the extent to which they represent a reliable 
measure of the ecosystem service in question. Where possible, primary field data should be collected 
as part of any assessment.38 Note also that some of these indicators can be thought of as measuring 
potential ecosystem services, whereas others can be thought of as measuring actual ecosystem 
services (Box 3). In other words, some indicators provide information on the capacity of a site to 
provide a particular service, rather than on the service actually being provided.
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Box 3. Actual and potential services: the 
importance of beneficiaries

As outlined in the introductory section, 
ecosystem services are defined as the 
outputs of ecosystems that benefit people 
(either directly or indirectly as an input to 
the production of goods that people value). 
Technically speaking, therefore, the outputs 
of ecosystems can only be considered 
true ecosystem services if there are 
humans that benefit from them. A useful 
distinction can therefore be made between 
potential services and actual services. An 
ecosystem may produce multiple outputs 
with the potential to benefit people, but 
unless there are human beneficiaries, 
these can only be considered potential 
services. Although a site may have the 
potential to provide a range of different 
services, depending on the properties of 
the ecosystem/habitats, the value of these 
services can only be realised if someone 
make use of them/benefits from them. 

For example, although lots of sites can 
provide potential recreation services, 
in that they represent environmental 
settings where people can spend time 
outdoors interacting with nature, these 
can only be considered actual services if 
there are visitors to the site who benefit 
from the environmental setting provided. 
Similarly, although lots of sites can provide 
water for domestic and industrial use, if 
nobody uses this water then it cannot be 
considered an actual service. 

Any assessment of the quantity of 
ecosystem services provided by a site 
must consider both the biophysical capacity 
of the site to provide (potential) ecosystem 
services and the use made of those 
services by human beneficiaries. The first 
step involves assessing the potential or 
capacity of an ecosystem to output goods 
and services that people can benefit from; 
the second stage involves assessing the 
actual goods and services provided by the 
site, by considering the extent to which 
the goods and services provided by the 
site are actually used by people (either 
directly or indirectly) or benefit people (e.g. 
in terms of both use and non-use values). 
Information on the distribution of users, 
and social economic characteristics, are 
therefore important. 39

It is important to note that the relationships 
between measures of ecosystem function and 
ecosystem service indicators may be complex 
(e.g. non-linear, non-monotonous etc.). Many of 
these relationships are still poorly understood.40 
Assuming that there is a simple one-for-one 
relationship between the area of habitat and the 
quantity of service provision may be a mistake; 
increasing the area of woodland habitat at a 
site from 10 to 20 hectares will not necessarily 
double the amount of carbon sequestered by 
the site.41 In practice, the relationship is unlikely 
to be a simple linear one in most cases and so 
more detailed methods are likely to be required. 
For some services, in particular a number of 
regulating services, measuring the quantity 
provided in biophysical terms is likely to require 
detailed modelling to predict the consequences 
of changes in land-use/land cover on ecosystem 
services. Box 4 provides an introduction to 
models that link ecosystem services to a range 
of biophysical variables via the use of “ecological 
production functions”. However, such models can 
be complex and data-intensive. As a result, many 
assessments rely on the use of indicators to 
represent the service(s) of interest. 

It is important to be aware of the fact that 
ecosystem services operate over a range of 
temporal and spatial scales. In addition, many 
services are strongly linked. For example, many 
water-related services are a result of ecosystem 
processes operating at the landscape scale. 
Changes in land-use/land-management upstream 
of a site may thus have important consequences 
for downstream ecosystem service provision. It 
may not be possible to adequately account for 
all the inter-linkages in the absence of detailed 
ecological modelling.
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Box 4. Modelling and mapping 
ecosystem services

There is a range of existing ecosystem 
service modelling tools that have been 
developed. Bagstad et al. (2013) reviewed 
a range of different modelling tools for 
quantifying ecosystem services and 
concluded that the majority are highly 
resource-intensive and not suitable for 
widespread application. Most are not 
applicable at the local scale due to the 
need for detailed high-resolution data. 
Nevertheless, there are some tools that 
may be useful for the purposes of carrying 
out a Natura 2000 site assessment. One 
of the most widely recognised tools with 
potential for widespread use is InVEST 
(Integrated Valuation of Ecosystem 
Services and Tradeoffs), an open-source 
ecosystem service mapping and valuation 
tool.42 InVEST uses spatially explicit 
ecological production functions or “process 
models” to estimate the influence of 
land-use/land cover patterns (and other 
ecosystem characteristics) on ecosystem 
services provision in bio-physical terms and 
then estimates economic values for the 
associated services using value transfer.43 
Other web-based tools that exist for 
interactive mapping of ecosystem services 
include WaterWorld and Co$ting Nature.44 

Increasing attention is being paid to 
modelling and mapping ecosystem 
services. This makes sense; ecosystem 
services are inherently spatial, influenced 
by processes operating across a range 
of spatial scales. Mapping ecosystems 
can help to inform land-use and land-
management decisions across a broad 
range of scales of relevance to decision-
making.45 They can also be useful for 
prioritisation and problem identification, 
especially in relation to synergies and 
trade-offs, as well as being a powerful 
communication tool. Currently, most of 
the mapping approaches available focus 
on national and regional scale output 
as a result of the resource-intensive 
and data-intensive nature of ecosystem 
service mapping. Nevertheless, there 
are a growing number of ecosystem 
service mapping initiatives, ranging 
from local to national scale.46 Mapping 
ecosystem services is an important aspect 
of supporting the new EU biodiversity 
strategy to 2020 under the MAES initiative 
(Mapping and Assessment of Ecosystems 
and their Services in Europe).47 

Further information:

• Medcalf et al. (2014). Further 
development of a spatial framework 
for mapping ecosystem services – 
User Manual. JNCC Report, No. 514 
Supplemental Paper. 

• National Ecosystem Approach Toolkit 
(NEAT tree): Ecosystem Mapping 
Tool 

• Ecosystem-Based Management 
(EBM) Tools:  
http://www.ebmtools.org/

• Crossman et al. (2013). A blueprint 
for mapping and modelling 
ecosystem services. Ecosystem 
Services, 4, 4–14. 

• Biodiversity Information System 
for Europe (BISE): Ecosystem 
assessment platform.

• Mulligan et al. (2010) Capturing and 
quantifying the flow of ecosystem 
services in Silvestri S., Kershaw F., 
(eds.). Framing the flow: Innovative 
Approaches to Understand, Protect 
and Value Ecosystem Services 
Across Linked Habitats. UNEP World 
Conservation Monitoring Centre, 
Cambridge, UK. [available here].

• Bagstad et al. (2013). A comparative 
assessment of decision-support 
tools for ecosystem services 
quantification and valuation. 
Ecosystem Services, 5, 27–39. 

http://jncc.defra.gov.uk/page-6690
http://jncc.defra.gov.uk/page-6690
http://jncc.defra.gov.uk/page-6690
http://jncc.defra.gov.uk/page-6690
http://neat.ecosystemsknowledge.net/ecosystem-mapping-tool.html
http://neat.ecosystemsknowledge.net/ecosystem-mapping-tool.html
http://www.ebmtools.org/
http://www.sciencedirect.com/science/article/pii/S2212041613000041
http://www.sciencedirect.com/science/article/pii/S2212041613000041
http://www.sciencedirect.com/science/article/pii/S2212041613000041
http://biodiversity.europa.eu/ecosystem-assessments; http:/biodiversity.europa.eu/topics/ecosystem-services
http://biodiversity.europa.eu/ecosystem-assessments; http:/biodiversity.europa.eu/topics/ecosystem-services
http://www.unep.org/pdf/Framing_the_Flow_lowres_20final.pdf
http://www.sciencedirect.com/science/article/pii/S221204161300051X
http://www.sciencedirect.com/science/article/pii/S221204161300051X
http://www.sciencedirect.com/science/article/pii/S221204161300051X
http://www.sciencedirect.com/science/article/pii/S221204161300051X
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4. Valuing ecosystem services

4.1.  Why value ecosystem services?

“Stating that natural ecosystems and the services 
they provide are valuable immediately leads to 
the question: how valuable? This is an important 
question... maintaining ecosystems, whether 
through protected areas or through some other 
mechanism, requires expenditure of resources, 
and there are often many competing claims on 
these resources...to assess the consequences of 
different courses of action, it’s not enough to know 
that ecosystems are valuable, we also need to 
know how valuable they are, and how that value is 
affected by different forms of management.”48

The value of the full range of ecosystem services 
– the benefits humans get from nature – is 
largely ignored in the conventional economic 
analysis used as the basis for many decisions 
that impact on the natural world. Instead, 
decisions are typically made based solely on 
the value of those goods and services that can 
be readily traded in markets, a subset of the full 
range of services. The Ecosystem Approach, 
in contrast, emphasises that the value of all 
ecosystems goods and services should be taken 
into account in decision-making, not just those 
that can be traded. Failure to take into account 
the full value of nature in decision-making is 
likely to result in sub-optimal decisions being 
made, at least from the perspective of overall 
social well-being. By assessing the value of 
ecosystem services, and communicating these 
results to decision-makers, we can increase 
awareness and recognition of the value of nature 
conservation, and improve decision-making 
regarding the natural environment.49 

Expressing the value of nature in economic 
terms can help communicate the importance 
and relevance of conservation to policy-makers 
in a language that they understand.50 Assigning 
a monetary value to ecosystem services allows 
this information to be more readily integrated 
into existing decision-making tools (for an 
overview, see Part A: Section 6.), as it allows 
the benefits and costs to be expressed in 
comparable units. If we fail to value these 
services, the economic system will almost 
certainly remain biased toward ecosystem 
degradation and over-exploitation. 

Measures of economic value are designed to 
reflect the difference that something makes to 
the satisfaction of human preferences.  
Of course, economic analysis is not, can not 
and should not be the only input into decision-
making regarding the conservation of the 
natural environment. Many people also believe 
that nature is intrinsically valuable and should 
be conserved regardless of the benefits it 
provides to humans (see below). This is an 
important ethical argument, and one that is 
discussed further below. It is important to 
emphasise, however, that economic valuation 
is a complement to, and not a substitute for, 
other arguments for conserving nature, helping 
to strengthen the case for conservation. Used 
correctly, economic valuation can lead to 
more informed choices even when economic 
considerations are not the primary criterion for 
decision-making.51

4.2. Types of value

The term value can be interpreted in a variety 
of ways. To avoid confusion, we should be 
clear that in this manual we are using the term 
value in relation to instrumental usefulness or 
worth, rather than in relation to ideals, beliefs, 
principles or standards. It is this latter use of the 
term that relates to peoples deeply-held intrinsic 
motivations for nature conservation. 

In the context of discussions regarding the value 
of ecosystem services, therefore, a distinction is 
typically made between instrumental values and 
intrinsic values. To be clear, the instrumental 
value of nature refers to its role in satisfying 
human preferences; it is the value attributed to 
nature by humans. In contrast, the intrinsic value 
of nature refers to the idea that the natural world 
is valuable “in its own right” and has a “right to 
exist” such that it should be conserved regardless 
of the benefits it provides to humans. People  
who believe that nature is intrinsically valuable 
argue that there is an important ethical dimension 
to human relationships with the natural world  
(Box 5). It is difficult, if not impossible, to 
compare or trade-off instrumental and  
intrinsic values. 
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In common with other assessments, this 
manual is focused on the assessment of the 
instrumental value of ecosystems i.e. the value 
of ecosystems in terms of their contribution 
to human welfare, since it is not possible, by 
definition, to objectively assess and quantify the 
intrinsic value of nature.

Box 5. Ethical implications

According to the EU Biodiversity Strategy 
to 2020, biodiversity should be protected 
and restored for its intrinsic value and its 
contribution to human well-being.52

The concept of ecosystem services is 
concerned with the anthropocentric 
(instrumental) value of nature i.e. the value 
of nature to humans. Using this value-laden 
framework raises a number of questions 
“of fundamental ethical significance”, in 
particular as a result of the widely-held 
belief that nature has intrinsic value and 
should be conserved regardless of its 
contribution to human well-being.53 

The concept of ecosystem services 
is frequently criticised for being 
anthropocentric and promoting an 
exploitative relationship between humans 
and nature, potentially resulting in conflict 
with efforts to conserve biodiversity 
for its own sake.54 For example, some 
conservationists are concerned that use of 
the ecosystem services framework may 
undermine ethical arguments for nature 
conservation and/or allow nature to be 
traded against other goods and services. 
On the other hand, many conservationists 
recognise that the concept of ecosystem 
services, by highlighting the benefits of 
nature for humans and our dependence 
on nature, can strengthen arguments for 
conservation and make explicit the trade-
offs inherent in decisions around land-use 
and land-management that impact on 
biodiversity and ecosystem services. 

The conservation of biodiversity is usually 
motivated by a wide variety of human 
values, such that there is, in theory, much 
common ground between these two sides 
of the debate.55 While it is certainly the 
case that a greater focus on anthropogenic 
values risks obscuring or excluding other 
value dimensions, this does not necessarily 
have to be the case. In theory, there is 

no reason why consideration of the range 
of values humans derive from biodiversity 
and ecosystems should necessarily 
threaten existing conservation priorities and 
activities. In fact, “a broader perspective 
may provide additional arguments for the 
conservation of biodiversity beyond those 
on which the conservation community 
has traditionally relied.” 56 Nevertheless, it 
is recommended that ecosystem service 
arguments are used transparently and 
responsibly, based on clear objectives and 
definitions. In describing the value of a 
site in terms of the ecosystem services 
that it provides, it should be made explicit 
the extent to which non-economic/
non-anthropocentric values have been 
addressed or excluded.

It is important to note, however, that the 
instrumental values people hold are not purely 
material; for example, people may value nature 
purely for its existence (see TEV framework 
overleaf). In fact, despite being difficult to 
measure, these values may dominate some 
people’s concerns regarding the conservation of 
nature. Nevertheless, these so-called “non-use” 
instrumental values are distinct from intrinsic 
values, with which they are sometimes confused. 

Another important distinction to make is between 
individual and shared values. One of the 
criticisms of economic valuation is that it focuses 
on people as individualistic consumers, expressing 
only their “self-interested” values, rather than 
people as citizens expressing their concern for 
the public or common good (often referred to as 
“other-regarding” values). Shared values can be 
defined as values that people hold together as 
members of communities, “the way ecosystem 
services are assigned collective meaning and 
significance by citizens, that is, values for services 
that cannot be reduced to individual preferences 
and motivations alone”. An introduction to 
the concept of shared values and the range of 
methodologies available for examining such values 
is provided by Ch. 24 of the UK NEA (2011).57 
Although we do not consider shared values in 
detail in this manual, we note that recognising the 
shared values held by individuals and groups may 
be important when making decisions regarding 
the protection and management of ecosystems, 
particularly where trade-offs potentially exist with 
other forms of value. 

For further information, see Kenter et al. (2014), 
who have produced a handbook for decision-
makers that provides an overview of the different 
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types of shared values, tools and methods 
for assessing shared values (e.g. deliberation) 
and ways in which shared values can be 
considered in decision-making. The handbook is 
freely available online. One of the key insights 
contained within this handbook is that shared 
values elicited using deliberative techniques 
are different from individual values, and may be 
more reflective of deeply-held types of value.58

Finally, it is worth mentioning the concept 
of health and well-being values. There is a 
strong and growing body of evidence linking 
ecosystems and human (physical and mental) 
health and well-being.59 This is discussed further 
in Part C (under Cultural Services).

4.3. Total Economic Value (TEV) framework

The economic value of the final goods and 
services provided by natural ecosystems, in 
terms of their contribution to human well-being, 
can be described using the “total economic 
value” (TEV) framework. The TEV framework 
classifies goods according to how they are used 
and consists of both use and non-use values 
associated with marginal changes in ecosystem 
services, both of which can be further 
disaggregated (Figure 3). 

Figure 3. TEV Framework

Use values relate to the value associated with 
direct consumptive use (e.g. consumption of 
harvested crops), direct non-consumptive use 
(e.g. recreational use of a site), or indirect use 
(e.g. enjoyment of the benefits associated with 
the flood risk mitigation services provided by a 
wetland ecosystem) of ecosystem services.

Non-use values relate to the value associated 
with goods that are neither directly nor indirectly 
used. For example, some goods may be valued 
purely for their existence, even if there is no 
actual or planned use. A common example of 
this type of non-use value relates to the value 
some people place on the continued existence 
of particular species in the wild, even in those 
situations where the people in question do 
not ever expect to have any direct or indirect 
contact with the species themselves. Non-use 
values can also be derived from a concern that 
the good(s) in question be available for use by 
others (in both current and future generations) 
and in these cases can sometimes be referred 
to as an altruistic or bequest value respectively. 
In general, non-use values are more difficult 
to estimate than use values, as they are rarely 
reflected in individual behaviour. 
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Lastly, option value (not included in the 
diagram) refers to the value associated with 
retaining the option to use a good in the future. 
This can be either a use or a non-use value and 
stems from the preservation of the option (or 
possibility) to benefit from the good in the future. 

The relationships between the different types of 
instrumental value under the TEV framework and 
the main categories of ecosystem services are 
shown in Table 2.

Outside of the TEV framework, it is worth taking 
note of the so-called insurance value associated 
with ecosystem resilience, where resilience refers 
to the capacity of an ecosystem to maintain its 
basic functions and controls under disturbances.60 
Biodiversity is thought to play an important role 
in maintaining and/or enhancing ecosystem 
resilience.61 More resilient systems recover 
more quickly and more completely following 
a disturbance than less resilient systems, and 
non-resilient systems never recover. There is, 
therefore, often a threshold in resilience that can 
be defined empirically for different natural assets, 
although this is generally poorly understood for 
many ecological systems. Evidence suggests 
that more diverse ecosystems are more resilient 
as a result of the diversity of responses to 
disturbance among species contributing to the 
same ecosystem function.62 Assessing the value 
of ecosystem resilience is complex and beyond 
the scope of this manual.

4.4. Economic valuation techniques

Measures of economic value are designed to 
reflect the difference that something makes 
to the satisfaction of human preferences. 
Economic valuation methods seek to determine 
the monetary value of ecosystem goods and 
services to individuals and are based on the idea 
that the amount of money that an individual is 
willing to sacrifice to obtain an additional unit of 
a given commodity (referred to as “willingness 
to pay”), or the amount of money an individual 
is willing to accept as compensation to forego 
an additional unit of a given commodity (referred 

Table 2. Ecosystem services and types of economic value 

Total Economic Value (TEV)

Direct use Indirect use Non-use Option value

Provisioning services X X

Regulating services X X

Cultural services X X X

to as “willingness to accept”), can be used 
as a measure of the economic value of the 
commodity in question.63 

“Consider a walk in a local park. The market 
price of such recreation is likely to be zero 
as there are no entrance fees and anyone 
can simply walk in. However, the very fact 
that people do indeed spend their valuable 
time in parks shows that this is not a zero 
value good. It is clear to see that ‘value’ 
and ‘price’ are not necessarily the same 
thing. In fact, the price of some unit of 
consumption is simply that portion of its 
value which is realised within the market 
place... market price can in some cases be 
a poor approximation of value, indeed this 
divergence can often be substantial and is a 
characteristic of many of the goods produced 
by the natural environment.”64

As the above quotation clearly shows, the terms 
“value” and “price” are not always equivalent. 
The market price is a measure of the exchange 
value of a good, relative to other goods and 
services, rather than its use value (e.g. its value 
in terms of satisfying human preferences), and is 
only relevant for those goods and services that 
are for sale in markets. However, under certain 
conditions the two can be considered equivalent 
at the margin. One of the main reasons why 
many ecosystem services are undervalued, or not 
valued at all, is because it is not possible to trade 
them in well-functioning markets. Many exhibit 
“public good” properties, in that they are freely 
available to all (e.g. clean air); as it is not possible 
to charge for their use, they are under-provided, or 
not provided at all, by the market.65 

There are a range of economic valuation 
methods and techniques that can be used to 
estimate the monetary value of ecosystem 
service benefits in terms of individual 
preferences, all of which have their own 
strengths and weaknesses. The most appropriate 
valuation technique(s) to use depends on a range 
of factors, including the type of ecosystem 
good or service that is being valued. It will also 
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depend on the time and resources available 
and the availability of data, as techniques differ 
considerably in this regard. Economic valuation 
is complex and will usually require expert input 
from an experienced economist. Many of these 
techniques are time- and data-intensive and are 
still subject to a range of practical and technical 
limitations that are as yet unresolved. 

It is important to note that estimated values 
are also context-specific and can change over 
time, and that different valuation methods 
may produce different measures of economic 
value that are not necessarily equivalent. 
Fundamentally, valuation is case and context 

specific, and values can differ over time and 
between different individuals and groups.

In the following sections, a brief overview of 
the main techniques is presented, alongside 
a list of useful sources of further information. 
A basic summary of the available methods is 
provided in Box 6.66 The main methods are 
market-price methods (direct and cost-based), 
revealed preference methods, and stated 
preference methods. We also discuss the use 
of value transfer and a number of non-monetary 
assessment methods (e.g. deliberative and 
participatory methods). 
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Box 6. Valuation methods

Method
Description of 
method

Value
Example of 
ecosystem 
services

Advantages Disadvantages

Market price 
(adjusted)

Observed market 
prices adjusted 
for distortions 
(e.g. taxes and 
subsidies).

Use Provisioning 
services 
(e.g. 
crops and 
livestock, 
timber); 
Regulating 
services 
(e.g. carbon 
storage)

Relatively 
easy to obtain 
data. Simple 
to explain. 
Accurate 
providing 
certain 
conditions are 
satisfied.

Accurately controlling 
for market distortions 
is challenging. 
Prices may vary 
considerably over 
time. Limited to 
goods directly traded 
in markets and can 
only measure use 
values.

Production 
function

Value of ecosystem 
service as
input in production 
of marketed goods.

Use Provisioning 
services 
(e.g. 
crops and 
livestock);

Isolates the 
contribution of 
the service.

Use of production 
function method is 
technically difficult 
and has high data 
requirements.

Replacement 
cost; damage 
cost

Cost of replacing 
the service with 
a man-made 
alternative/
substitute; Cost of 
damage avoided 
as a result of the 
service.

Use Provisioning 
services 
(e.g. wild 
goods); 
Regulating 
Services 
(e.g. flood 
protection, 
pollination).

Usually 
relatively 
easy to obtain 
data. Simple 
to explain. 
Accurate 
providing 
certain 
conditions are 
satisfied.

Assumes that cost 
is a reasonable 
estimate of value 
i.e. that the benefits 
of restoration/ 
replacement are at 
least as great as the 
costs. High potential 
to over- or under-
estimate value. No 
direct (observable) 
relationship with 
benefits.

Revealed 
preference 
(e.g. hedonic 
price, travel 
cost)

Expenditure on 
ecosystem-related 
market goods (e.g. 
travel, property, 
expenditure to 
avoid damage etc.).

Use Regulating 
services (e.g. 
air and water 
quality); 
Cultural 
Services 
(e.g. 
recreation).

Robust value 
estimates 
based on 
actual market 
transactions 
(hedonic 
pricing)/ 
observed 
behaviour.

Data-intensive. 
Technically difficult 
with high data 
requirements. 
Limited applications.

Stated 
preference 
(e.g. contingent 
valuation)

Surveys to ask 
individuals to make 
choices between 
different levels 
of environmental 
goods at different 
prices to reveal 
their willingness to 
pay/willingness to 
accept.

Use and 
non-use

Regulating 
services 
(e.g. air 
and water 
quality); 
Cultural 
Services 
(e.g. 
recreation, 
cultural 
identity).

Ability to 
estimate non-
use values. 
Applicable to 
a wide range 
of services.

Complex. Time- and 
data-intensive. 
Results sensitive to 
numerous sources of 
bias in survey design 
and implementation. 
Expensive and 
technically difficult to 
implement. 

Value transfer 
(e.g. unit 
value and 
value function 
transfer)

Existing valuation 
evidence from one 
context is applied 
or transferred to 
a new context for 
which an estimate 
of economic value 
is required. 

Use and 
non-use

All No need 
to conduct 
primary 
valuation 
study. Widely 
applicable.

Lacks accuracy. 
Relies on the quality 
and applicability of 
data from existing 
studies. May require 
complex adjustments 
to be made.
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A number of key points to note are as follows:

• Economic valuation techniques are primarily 
designed to measure marginal values (i.e. 
the value of an additional unit of a good or 
service). Marginal values depend on the 
number of units currently being consumed 
or produced; it is generally assumed that the 
more (less) we have of something, the less 
(more) an additional unit is worth to us. For 
example, in an area with limited recreational 
opportunities, managing an additional unit of 
woodland in a way that benefits nature and 
provides recreational opportunities is likely to 
be valued more highly than in an area where 
there is already a large number of units of 
woodland habitat available for the purposes 
of recreation and nature conservation.

• Estimating the value of an ecosystem 
service in monetary terms is not the same 
as saying that a service is for sale or that it 
produces economic value to the economy 
(e.g. in terms of contributing to Gross 
Domestic Product). Some services produce 
economic value to the economy (e.g. the 
contribution of ecosystem services to food 
production), such that estimating their 
value in monetary terms provides a good 
indication of the extent of this contribution. 
However, many of the non-use values that 
people hold towards the natural environment 
are not captured in conventional measures of 
economic progress, despite their importance 
for human welfare. 

• Depending on the type of valuation method 
used, it will be important to be aware of the 
risk of double-counting. For example, using 
a revealed preference method such as travel 
cost to estimate the recreational use value of 
site may also capture (in part), some of the 
other non-use benefits provided by the site 
(e.g. in terms of cultural identity). Therefore, 
any attempt to measure these services 
separately will have to consider this overlap. 
Similarly, using value transfer methods 
carries a high risk of double-counting if the 
estimated value that is being transferred 
relates to a number of different services that 
have been jointly valued. 

Further information: 

• eftec & Environmental Futures Ltd. (2006). 
Valuing Our Natural Environment: 
Final Report. NR0103 for Department for 
Environment, Food and Rural Affairs. 

• Department for Environment, Food, and 
Rural Affairs. (2007). An introductory guide 
to valuing ecosystem services. 

• HM Treasury. (2013). The Green Book: 
appraisal and evaluation in central 
government. Supplementary Guidance.

• Pascual et al. (2010). Ch. 5: The Economics 
of Valuing Ecosystem Services and 
Biodiversity. In P. Kumar (ed). The Economics 
of Ecosystems and Biodiversity: Ecological 
and economic foundations. Earthscan, UK.

• Hussain et al. (2010). Chapter 3: Tools for 
Valuation and Appraisal of Ecosystem 
Services in Policy Making. In: TEEB – The 
Economics of Ecosystems and Biodiversity 
for Local and Regional Policy Makers. Edited 
by Heidi Wittmer and Haripriya Gundimeda. 
Earthscan, London and Washington.

• White et al. (2011). Ch. 4: Integrating 
ecosystem and biodiversity values into 
policy assessment. In: The Economics of 
Ecosystems and Biodiversity in National and 
International Policy Making. Edited by Patrick 
ten Brink. Earthscan, London and Washington.

• Eastwood et al. (2013). Nature conservation 
and ecosystem service delivery. JNCC 
Report No. 492 

 • http://www.ecosystemvaluation.org/
default.htm

• Pagiola et al. (2004). How much is an 
ecosystem worth? Assessing the economic 
value of conservation. Washington DC: 
World Bank.

• Pearce et al. (2002). Handbook of 
Biodiversity Valuation: A Guide for Policy 
Makers. OECD, Paris. 

file:///C:\Users\DonalMcCarthy\Downloads\
https://www.gov.uk/government/publications/an-introductory-guide-to-valuing-ecosystem-services
https://www.gov.uk/government/publications/an-introductory-guide-to-valuing-ecosystem-services
https://www.gov.uk/government/publications/green-book-supplementary-guidance-environment
https://www.gov.uk/government/publications/green-book-supplementary-guidance-environment
https://www.gov.uk/government/publications/green-book-supplementary-guidance-environment
http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
http://www.teebweb.org/our-publications/teeb-study-reports/local-and-regional-policy-makers/
http://www.teebweb.org/our-publications/teeb-study-reports/local-and-regional-policy-makers/
http://www.teebweb.org/our-publications/teeb-study-reports/local-and-regional-policy-makers/
http://antarctica.teebweb.org/wp-content/uploads/Study and Reports/Reports/National and International Policy Making/TEEB for National Policy Makers report/TEEB for National.pdf
http://antarctica.teebweb.org/wp-content/uploads/Study and Reports/Reports/National and International Policy Making/TEEB for National Policy Makers report/TEEB for National.pdf
http://antarctica.teebweb.org/wp-content/uploads/Study and Reports/Reports/National and International Policy Making/TEEB for National Policy Makers report/TEEB for National.pdf
http://jncc.defra.gov.uk/pdf/Report492_webc.pdf
http://jncc.defra.gov.uk/pdf/Report492_webc.pdf
http://www.ecosystemvaluation.org/default.htm
http://www.ecosystemvaluation.org/default.htm


27A Guidance Manual for Assessing Ecosystem Services at Natura 2000 Sites

Part A. Overview

4.4.1. Market-based approaches

Economic values can be estimated based on 
individual choices observed in the marketplace. 
The simplest approach that can be used is 
direct market valuation (sometimes referred 
to as a pricing approach). Basically, for goods 
and services that are traded in well-functioning 
(competitive) markets, the market price of the 
good should reflect its economic value in terms 
of consumer “willingness to pay” for the good 
in question. Direct market methods can only be 
used for ecosystem service goods that are traded 
in markets. They are particularly useful in relation 
to provisioning services, such as the provision 
of food and fibre. When using direct market 
valuation, prices should be adjusted to account for 
any market distortions (e.g. taxes or subsidies). 
Calculating net benefits may require adjustments 
to be made based on production costs. 

A more complex related method involves using a 
“production function” approach to try and isolate 
the value of an ecosystem service as an input in 
the production of a given commodity. Benefits 
are typically generated by ecosystem services 
in combination with other forms of capital. 
For example, as well as being dependent on a 
number of ecosystem services, crop production 
also requires other inputs in the form of human 
capital (e.g. labour) and manufactured capital 
(e.g. machinery and equipment). Therefore, the 
value of the crops produced cannot be attributed 
solely to the ecosystem services involved in 
the production process. Instead, the value 
of an ecosystem in terms of food production 
needs to be assessed by taking account of the 
portion of the overall value of the food produced 
that is attributable to the services provided by 
the ecosystem. This requires the functional 
relationship between the ecosystem service(s) 
being valued and the output of the marketed 
commodity to be quantified. However, these 
methods are quite complex. 

Indirect market valuation techniques include 
cost-based methods such as avoided (damage) 
cost and replacement cost methods. The 
replacement cost approach estimates the 
value of an ecosystem service by considering 
how much it would cost to replace the service 
with an alternative or substitute or mitigate 
the effects caused by its loss. For example, 
flood protection services provided by wetland 
ecosystems can be valued by assessing the 
costs of building alternative man-made flood 
defences that would provide an equivalent level 
of protection. Similarly, avoided (damage) cost 
methods estimate the value of an ecosystem 
service by considering the costs that would have 

been incurred in the absence of the service e.g. 
the cost of damage to property that would have 
occurred in the absence of the flood protection 
services provided by a wetland ecosystem. 

However, such methods should be used with 
caution due to the suspicion that the estimated 
costs may bear little resemblance to the values 
they approximate.67 These cost-based methods 
are a proxy for value and only hold true under 
certain conditions. The replacement cost method 
requires two assumptions to hold: firstly, that 
the alternative or substitute is the least-cost 
way of replacing the service; and, secondly, that 
society would be willing to pay to replace the 
service if it were lost.68 

4.4.2. Non-market approaches

4.4.2.1. Revealed preference techniques

Revealed preference techniques estimate 
the value of non-market environmental goods 
by examining the consumption of related 
market-priced private goods. As such, they 
are based on actual or observed behaviour, 
in contrast to stated preference approaches. 
For example, the travel cost method is based 
on the fact that the use of some ecosystem 
services requires costly travel (e.g. visiting 
a nature reserve). Expenditure on travel can 
thus be used to construct an estimate of the 
value of the service to those individuals who 
are willing to incur such costs to enjoy the 
service in question. Similarly, the hedonic 
property price method can be used to 
estimate the price premium that individuals 
are willing to pay in order to purchase a 
house in an area of higher environmental 
quality (e.g. located nearer to a river or green 
space). By controlling for other determinants 
of property prices (e.g. the number of 
bedrooms in a property), this method can 
be used to reveal the values people hold 
for green spaces etc. Examination of the 
expenditure incurred in avoiding damage 
(e.g. expenditure to prevent or counteract the 
adverse effects of environmental degradation) 
can be considered another form of revealed 
preference technique that is distinct from 
the pure cost-based approaches defined 
above. Revealed preference techniques tend 
to be applicable to a relatively narrow range 
of goods and can be quite time- and data-
intensive to use. 

4.4.2.2. Stated preference techniques

In contrast to revealed preference techniques, 
stated preference approaches are, in theory, 
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applicable to a wide range of ecosystem 
service goods. They are also the only 
method that can be used for estimating non-
use (e.g. existence) values such as those 
related to biodiversity, since there are no 
linked markets. However, stated preference 
techniques are unlikely to provide robust 
estimates in those situations when individuals 
have little experience, or poor understanding, 
of the goods or services in question. 
Therefore, the valuation of non-use benefits 
such as those related to biodiversity can  
be complex.69 

Stated preference (SP) methods are 
survey-based and use carefully structured 
questionnaires to elicit respondents’ 
preferences in relation to marginal changes 
in the supply of a given ecosystem good or 
service. The most commonly used stated 
preference techniques are contingent 
valuation and choice experiments (choice 
modelling). These types of technique are 
essentially survey-based methods whereby 
a sample of individuals are presented with 
information describing a (set of) hypothetical 
scenario(s) of environmental change and are 
asked to express their willingness to pay or 
willingness to accept compensation for the 
gains or losses involved. These values can 
then be summed across all affected individuals 
in order to estimate the economic value of 
the environmental change in question. For 
example, individuals may be asked their 
willingness to pay for a stated improvement in 
a local green space (e.g. planting a set number 
of additional trees, removing litter from the 
river etc.) and then their responses can be 
used as a proxy for the economic value of the 
additional recreational (and other) benefits that 
are likely to be provided under the  
hypothetical scenario. 

Considerable knowledge and expertise is 
required to carry out a SP-based valuation 
exercise (e.g. in terms of survey design and 
data analysis) and there are a number of 
problems associated with estimates derived 
using these methods. While such methods 
fit conventional economic principles for 
non-market environmental goods for which 
individuals hold well-informed economic 
preferences, some preferences such as those 
relating to the non-use (existence) value of 
biodiversity do not necessarily conform to 
these requirements given their relatively 
intangible nature.70

 

Further information:

• For a guide to the use of stated preference 
techniques, see Pearce et al. (2002). 
Economic Valuation with Stated Preference 
Techniques: Summary Guide. Department 
for Transport, Local Government and the 
Regions: London. 

• Another useful source is Bateman et al. 
(2002). Economic Valuation with Stated 
Preference Techniques: A Manual. Edward 
Elgar, Cheltenham. 

4.4.3. Value (benefits) transfer

Conducting a primary economic valuation 
study can be complex, time-consuming, 
and expensive. 71 Where it is not possible to 
conduct a primary valuation study as part of an 
ecosystem service assessment (e.g. due to lack 
of time or data), an alternative is to use the value 
transfer (or benefits transfer) approach as a more 
practical and less costly alternative.

Value transfer is a method in which existing 
research results on the value of ecosystem 
services generated in one setting are used 
(transferred) to value ecosystem services in 
another setting. More precisely, value transfer 
is an approach to ecosystem service valuation 
whereby existing economic valuation evidence 
from one context (referred to as the “study 
site”) is applied to a new context (referred to 
as the “policy site”) for which an estimate of 
economic value is required. The main advantage 
of this approach is that it is quicker and cheaper 
than carrying out a primary study. 

The appropriateness of using value transfer will 
depend on a number of factors, in particular the 
quantity, quality, and applicability of the existing 
evidence, the level of accuracy required for the 
new study, and the time and resources available. 
For example, value transfer may be particularly 
useful as part of a scoping study; however, if 
more accurate results are required, it may be 
necessary to undertake a primary valuation. 
Value transfer is subject to several possible 
errors, the most important of which occurs  
when the existing sites for which valuation 
evidence is available are poor matches for the 
sites under consideration. 

The key challenge of conducting accurate and 
credible value transfers is therefore to account 
for important differences in the characteristics 
of the study and policy sites. Values are likely to 
vary according to a range of factors, such as the 
location and socio-economic characteristics (e.g. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/191522/Economic_valuation_with_stated_preference_techniques.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/191522/Economic_valuation_with_stated_preference_techniques.pdf
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income levels) of the affected populations, the 
availability of substitute and complementary sites 
and services, and the physical characteristics 
of the study and policy sites, all of which may 
differ considerably. For example, the availability 
of substitute (complementary) sites within the 
vicinity of a selected ecosystem is expected 
to reduce (increase) the value of ecosystem 
services from that ecosystem. It would not be 
appropriate to use evidence regarding the value 
of the recreational benefits at a site that is close 
to an area of high human population density but 
far from potential substitute sites, to value a 
similar service at an inaccessible site surrounded 
by low human population density and lots of 
potential substitute sites.

There are two general approaches to value 
transfer, which relate to the techniques that can 
be used to account for key differences between 
the study and policy sites. The simplest and 
most transparent method is (adjusted) unit 
value transfer, whereby an existing per unit 
value estimate is applied directly to the site of 
interest. This value may or may not be adjusted to 
correct for any important contextual differences 
between the sites. For example, it is usually 
necessary to adjust estimates based on income 
differences between the two contexts given 
that income has been shown to be an important 
determinant of individuals’ willingness to pay for 
a change in the provision of ecosystem services. 
Therefore, value transfer should take income 
variability between the study and policy site into 
consideration.72 Cultural differences may also be 
important in influencing preferences, particularly 
when transferring values between different 
countries.73 If values are being transferred across 
different countries, appropriate currency value 
adjustments will need to be made. Sometimes, 
value estimates from a number of studies are 
used to specify a range of values or to calculate 
an average value. Transferred values are usually 
expressed in terms of value per beneficiary (e.g. 
per person or household) or value per unit of 
area. The unit value from the original study site 
is multiplied by the number of units (e.g. the 
number of beneficiaries or the size of the target 
site) in order to come up with an aggregate value. 

A more complex method is to conduct a value 
function transfer. A value function relates 
the value of an ecosystem service to a range 
of site characteristics. For example, a statistical 
meta-analysis can be used to construct a value 
function that seeks to explain the variation in 
estimated values between multiple existing 
valuation studies based on the characteristics of 
those studies (e.g. valuation methods used) and 
the goods and contexts valued. For example, 

Brander et al. (2006) conducted a meta-analysis 
of over 190 wetland valuation studies, providing 
215 value observations. This study found that 
significant determinants of value include, 
amongst others, wetland size, the ecosystem 
services and goods provided and population 
characteristics related to size and income.74 

In general, value function transfer is more time- 
and data-intensive than unit value transfer. 
The choice of which method to use will depend 
in part on the availability of primary valuation 
estimates and the extent to which original study 
sites which closely match the target study site 
can be identified. When transferring values 
across similar goods and sites, unit value 
transfer can be expected to provide a relatively 
good approximation of the true value of the 
goods (“services”) being assessed. On the other 
hand, when study sites and policy sites are quite 
different, value function transfer provides a 
means of systematically adjusting transfer values 
to control for those differences. 

Value transfer methods may still result 
in significant “transfer errors” if used 
inappropriately and are subject to a considerable 
degree of uncertainty. This may be a result of 
errors associated with the original studies and/
or errors arising in the transfer process, such as 
failure to take account of significant differences 
between the original study site and the target 
site. The acceptable level of transfer error is 
context-specific, but if a highly precise value 
estimate is required it is recommended that 
a primary valuation study be undertaken.75 It 
is preferable to conduct primary valuations of 
ecosystem services, if resources (data, time, 
expertise, knowledge) are available.

If it is decided that value transfer is the 
appropriate approach to use, it is important to 
consider carefully the services that are being 
valued and the factors that are likely to influence 
their value (e.g. the availability of substitutes 
and complements, proximity to centres of 
human population etc.). This should include 
consideration of who is currently benefitting 
from these services, and how this might 
change under the counterfactual scenario. 
The ecosystem service/change in ecosystem 
service delivery that is being assessed needs to 
have been carefully quantified before the value 
transfer is undertaken. The two main steps of 
undertaking a value transfer are as follows:

i. Identify and select monetary value 
evidence: a literature review is undertaken 
to identify the most appropriate primary 
valuation evidence available (see overleaf). 



30A Guidance Manual for Assessing Ecosystem Services at Natura 2000 Sites

Part A. Overview

The main challenge is to ensure that the 
study site is as close a match as possible to 
the policy site if the results from the transfer 
are to be useful and credible. This is a crucial 
aspect of the transfer process.

ii. Transfer evidence and estimate value: this 
step requires an appropriate value transfer 
approach to be chosen. Depending on the 
approach taken, it may be necessary to adjust 
the chosen values to account for any key 
differences between the original study context 
and the policy site context. The per unit values 
can then be aggregated up. Key sensitivities 
should be identified, tested, and reported on 
to ensure robustness and transparency. 

The template above might be useful for 
presenting the results.

Best practice guidelines for the use of value 
transfer methods already exist and these should 
be followed closely. A recent study has assessed 
the systematic use of value transfer in valuations of 
Natura 2000 sites and judged the method to have 
worked successfully, albeit generating results with 
varying levels of associated confidence. The study 
recommended the development of a central “value 
transfer” database at EC level.78 

Note: that when using value estimates from 
other studies, care needs to be given to ensure 
that the values are converted to present-day 
values by accounting for the way in which general 
price levels change over time using price indices 
or GDP deflators that measure the annual rate 
of price change in an economy. A good source 
for this information is the World Economic 
Outlook produced by the IMF or else the World 
Development Indicators produced by the 
World Bank. Information can also be found on 
the website of the OECD. If using estimates 
from other countries, price indices can also be 
used to account for any relative price (purchasing 
power) differences. For more information, see the 
references below, in particular Brander et al. (2013).

Table 3. Comparing the study site and the policy site76

Characteristic Study site Policy site Match77

Ecosystem service studied

Location/geography of the site

People affected

Available alternatives (substitutes)

Conclusion for value transfer

Further information:

• There are a number of databases online that 
provide information on studies that might be 
used for value transfer. Some of these are 
listed below: 

 –  Environmental Valuation Reference   
  Inventory (EVRI). The EVRI is a    
  searchable database of over 2,000 primary  
  valuation studies that has been designed   
  specifically to help users evaluate the   
  quality of the information about the study   
  site(s) and to match the study sites with   
  current policy sites. See:  
  https://www.evri.ca/Global/Splash.aspx

 –   TEEB Ecosystem Service Valuation   
Database (ESVD). The TEEB Valuation   
Database is a searchable database of   
over 1,000 estimates of monetary   
values of ecosystem services that was   
developed as part of the TEEB study.   
It can be accessed here. A manual   
for using the TEEB Valuation Database  
is also available (McVittie A. & Hussain, S. 
2013. The Economics of Ecosystems   
and Biodiversity – Valuation Database   
Manual). The Manual discusses the   
origin of the database; describes its content 
and structure; outlines its contents and 
discusses how it may be used, including 
important caveats.

• In the UK, the Department for Environment, 
Food, and Rural Affairs (DEFRA) have 
produced detailed practical guidance 
regarding the use of value transfer 
methods for policy appraisal. See eftec. 
(2010). Valuing Environmental Impacts: 
Practical Guidelines for the Use of Value 
Transfer in Policy and Project Appraisal. 
Report prepared for the Department for 
Environment, Food and Rural Affairs. The 
core component of these guidelines is a set 
of “best practice” steps for value transfer.  
A summary of the key steps is also available. 

http://www.imf.org/external/data.htm
http://www.imf.org/external/data.htm
http://data.worldbank.org/data-catalog/world-development-indicators
http://data.worldbank.org/data-catalog/world-development-indicators
http://stats.oecd.org/
https://www.evri.ca/Global/Splash.aspx
http://www.fsd.nl/esp/80763/5/0/50
http://www.teebweb.org/publication/tthe-economics-of-ecosystems-and-biodiversity-valuation-database-manual/
http://www.teebweb.org/publication/tthe-economics-of-ecosystems-and-biodiversity-valuation-database-manual/
http://www.teebweb.org/publication/tthe-economics-of-ecosystems-and-biodiversity-valuation-database-manual/
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/182376/vt-guidelines.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/182376/vt-guidelines.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/182376/vt-guidelines.pdf
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• Brander, L. (2013). Guidance manual on 
value transfer methods for ecosystem 
services. United Nations Environment 
Programme (UNEP). Publishing Services 
Section, UNON, Nairobi-Kenya.

-	  This manual provides a step-by-step 
guide to the use of value transfer 
methods for estimating the value 
of ecosystem services in decision-
making. A summary of specialised 
guidelines and manuals for valuation 
and value transfer, primary valuation 
databases, and meta-analyses of 
ecosystem service values, are also 
provided. It includes a useful guide to 
adjusting values for different contexts 
and a good overview of the available 
resources for conducting value transfer, 
including meta-analyses and databases 
of ecosystem service values.

• A tool for valuing conservation measures 
using benefits transfer is provided by 
ARCADIS Belgium, ECNC, and eftec (2011). 
Recognising Natura 2000 benefits and 
demonstrating the economic benefits of 
conservation measures – Development of 
a Tool for Valuing Conservation Measures.

4.4.4. Participatory and deliberative 
techniques 

Participatory and deliberative techniques 
(PDTs) are a set of tools that can be used to 
derive monetary and non-monetary values 
for ecosystem services via direct interaction 
with stakeholders. PDTs include a range of 
survey and discussion based techniques such 
as structured questionnaires, semi-structured 
interviews, and in-depth focus groups, along 
with emerging techniques such as deliberative 

monetary valuation. These techniques can elicit 
values by asking people to explain or discuss 
why they behave in a particular way or hold a 
particular view. As well as eliciting individual 
values, PDTs can also be used to elicit group 
and/or shared values. In addition, stakeholder 
engagement through PDTs can help strengthen 
democratic legitimacy and ensure that a variety of 
views, opinions, and perspectives are expressed. 
PDTs are sometimes used in combination 
with monetary valuation techniques, such as 
stated preference methods, in order to enhance 
understanding of the respondent’s underlying 
rationale and preferences. It is important to note 
that using many PDTs may require considerable 
commitment of time and resources as well as 
technical expertise.79

Further information:

• For guidance on the use of PDTs, a 
good place to start is Fish et al. (2011). 
Participatory and Deliberative Techniques 
to support the monetary and  
non-monetary valuation of ecosystem 
services: an introductory Guide.  
Defra Project Code: NR0124. 

• Kenter et al. (2014). Shared, plural and 
cultural values: a handbook for decision-
makers. UK National Ecosystem Assessment 
Follow-on Phase. Cambridge; UNEP–WCMC. 
http://www.lwec.org.uk/sharedvalues

• Kenter et al. (2014). UK National Ecosystem 
Assessment Follow-on. Work Package 
Report 6: Shared, Plural and Cultural 
Values of Ecosystems Summary. UNEP–
WCMC, LWEC, UK. Note that Table 2 of the 
Summary document provides an overview 
of the range of methods that can be used to 
assess shared values. 

http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Recognizing_Natura2000_benefits.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Recognizing_Natura2000_benefits.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Recognizing_Natura2000_benefits.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Recognizing_Natura2000_benefits.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://www.lwec.org.uk/sharedvalues
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
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5. Other economic issues

5.1.  Assessing distributional impacts 

The distributional impacts of a policy relate to 
how the costs and benefits are shared amongst 
different groups in society. A full understanding 
of the distributional impacts can help ensure that 
interventions are fairly and appropriately designed 
and supported by the majority of affected parties. 
When conducting a distributional analysis (e.g. 
assessing who wins and who loses), it is worth 
considering the differential impacts in terms of 
factors such as age (young vs. old), income (rich 
vs. poor), gender (male vs. female), ethnicity, and 
geographical location (e.g. local vs. global). The 
basic process of assessing distributional impacts 
as part of an ecosystem service assessment 
involves: 

• Identifying relevant stakeholder groups

• Identifying the ecosystem services that are 
used and/or valued by these different groups 
(e.g. who benefits and who bears the costs)

• Assessing how the value of these services 
might change as a result of an intervention.

One simple way of accounting for distributional 
impacts is to use a weighting system. For 
example, weights can be calculated according 
to relative income, based on the fact that the 
impact of changes in income varies according 
to income group; the higher one’s income, the 
lower the change in satisfaction associated with 
gaining (or losing) an additional unit of income or 
wealth. Therefore, ecosystem service benefits 
that accrue disproportionately to lower-income 
groups should be given a higher weighting in the 
decision-making process. 

A simple example is provided in the table 
below using a weighting of 1/(relative income), 
such that impacts on a group that is twice as 
wealthy as another group are given only half 
the weight.80 Distributionally weighted cost and 
benefit calculations (e.g. higher weights on costs 
and benefits occurring to socially disadvantaged 
groups) have been advocated as a potential way 
to address equity distortions in cost-benefit 
analysis (Table 4).81 

Table 4. Distributional weighting

Income Relative income 
(Income/lowest income)

Income weighting          
(1/Relative Income)       

Impact Weighted impact                              
(Impact*income 
weighting)

£250 1.00 1.00 £100 £100

£500 2.00 0.50 £0 £0

£1,000 4.00 0.25 -£100 -£25

Total £0 £75
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5.2. Discounting: current vs. future costs 
and benefits 

A key issue to consider in any evaluation is the 
time period or time horizon under consideration 
and how costs and benefits over time should be 
weighted. Discounting refers to the economic 
technique of adjusting estimates of benefits and 
costs that occur in the future to present  
day terms.

The main reason that economists use discount 
rates is to account for the fact that people 
generally do not value benefits and costs today 
the same as benefits and costs that occur in the 
future. In addition, an assumption is often made 
that future generations will be better-off than 
the current generation, meaning that they will 
place a lower weight than the current generation 
on equivalent costs and benefits. However, the 
choice of discount rate is subject to considerable 
debate regarding the extent to which the decision 
should be based on an explicit moral judgement 
regarding intergenerational equity.82 The extent 
of our responsibility to future generations is an 
ethical question. 

The simplest approach is to either consider just a 
single time period, or to weigh costs and benefits 
today equally to costs and benefits in the future 
(i.e. to use a discount rate of 0%). In practice, 
economists typically use positive discount rates, 
such that lower weight is placed on costs and 
benefits the further they occur into the future. 
For example, an annual discount rate of 5% 
means that an ecosystem that provides a flow 
of services worth €100 per year will be worth 
€454.60 over a five year period. In contrast, if 
benefits were weighted equally over time (e.g. 
if the discount rate = 0%), then the net present 
value over the same period would be calculated 
as €500 (Box 7). 

Box 7. Discount rate calculation

To calculate the net present value (NPV) of 
a flow of benefits over time, the following 
formula should be used (whereby the 
benefits that accrue during each time 
period are multiplied by a discount factor): 

where B = €100 and i = 5%, the flow of 
benefits over a five year period (t=0 to 
t=4) can be calculated as follows: 
NPV = 100 + 100/(1.05) + 100/(1.05)2 + 
100/(1.05)3 +100/(1.05)4 = €454.60

Note: B = benefit; N= number of years 
into the future than the benefit occurs;  
i = discount rate.

Consensus does not exist about the right 
discount rate to use. In the UK, the government 
recommends the use of a discount rate of 3.5% 
for the purposes of standard policy appraisal over 
a 30 year period, declining to 2.5% thereafter. 
However, depending on the length of time, 
discount rates may vary. For longer periods, it  
is recommended that lower rates are used.83 
The German Federal Environment Agency (2008) 
recommends using a discount rate of 1.5% for 
periods of more than 20 years.

For the purposes of this manual, we recommend 
conducting a simple static analysis that focuses 
on a single period only, such that discounting 
is not required. This requires an assumption to 
be made that the shift from the current to the 
alternative state occurs in a single period. In 
reality, it is likely that the value of ecosystem 
services provided by a site will not stay fixed over 
time, and that the cost and benefits associated 
with a change in state will occur.

Further information:

• Gowdy et al. (2010). Ch. 6: Discounting, 
Ethics, and Options for Maintaining 
Biodiversity and Ecosystem Integrity. In  
P. Kumar (ed). The Economics of Ecosystems 
and Biodiversity: Ecological and economic 
foundations. Earthscan, UK.

• Brander, L. (2013). Guidance manual on 
value transfer methods for ecosystem 
services. United Nations Environment 
Programme (UNEP). Publishing Services 
Section, UNON, Nairobi-Kenya.

 =  + 



 

 

http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
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6. Economic decision-making tools: CBA and MCDA

ratio, such that the benefits outweigh the costs, 
then it can be said to deliver net benefits to 
society. It is based on the concept of economic 
efficiency. From the study of welfare economics 
CBA can be used to set out the relative merits of 
alternative policy interventions, by ranking them 
in terms of the size of their net benefits (or net 
costs) to society. The basic decision rule is that 
if the aggregate benefits exceed the aggregate 
costs, then the policy should be pursued. The 
basic steps involved in conducting a CBA include 
identifying a set of alternative interventions, 
identifying the impacts associated with each 
of these interventions, and then valuing and 
aggregating these impacts for each intervention. 

Note that this manual is primarily focused 
on assessing the benefits associated with 
conservation interventions. The costs associated 
with conservation interventions related to 
the delivery of ecosystem services can be 
defined as “everything that must be given up to 
implement the intervention”.84 For example, the 
costs of providing recreational benefits to visitors 
might include the costs of hiring, training, and 
equipping staff (including wage costs), and 
the costs of developing and maintaining visitor 
infrastructure (e.g. visitor centres and trails etc.). 
For more information, see Box 8.

Box 8. Assessing costs 

The ecosystem service benefits provided 
by Natura 2000 sites are not necessarily 
provided free of charge. There are a range 
of different costs associated with site 
management measures/interventions. It 
is not particularly persuasive to show that 
an ecosystem provides €X of economic 
benefits per hectare if the cost of 
managing the site for the delivery of those 
ecosystem service benefits is substantially 
greater. Policy-makers are more likely to 
be convinced by a project proposal if it can 
be shown that it represents good value-for-
money (i.e. an efficient use of resources). 

Economic analysis is largely about how to make 
decisions in circumstances that involve trade-offs 
between competing options (e.g. interventions 
or policies). There are a number of different 
appraisal techniques that can be used to support 
decision-making. In this section, we outline 
three of the most commonly used techniques. 
Information collected as part of an ecosystem 
service assessment can be used as an input to 
these tools and techniques:

• Cost-Benefit Analysis (CBA): all the 
significant pros and cons of a range of 
alternative options are compared, typically in 
monetary terms;

• Cost-Effectiveness Analysis (CEA): 
alternative ways to meet a defined result are 
compared, typically in terms of monetary 
costs;

• Multi-Criteria Decision Analysis (MCDA): 
alternative options compared on the basis 
of attributes which are measured but not 
necessarily valued.

Aside from using these three techniques 
(discussed in detail below), estimates of the 
economic value of ecosystem services may 
also be a useful input to other decision-making 
procedures, such as Environmental Impact 
Assessments (EIAs) and Strategic Environmental 
Assessments (SEAs), as well a range of other 
decision-making processes at a range of spatial 
scales (e.g. from local planning decisions to 
national budgetary allocations). 

6.1. Cost-Benefit Analysis

Cost-benefit analysis (CBA) is a key economic 
evaluation method /decision-support tool that 
involves systematically comparing the costs and 
benefits (to all affected parties) of alternative 
policy interventions. CBA defines a benefit as 
an increase in human well-being, and a cost 
as a reduction in human well-being. It involves 
quantifying all of the impacts of the alternative 
policy interventions, typically in monetary 
terms, and aggregating the values so as to 
calculate the net benefits of each option. If a 
policy intervention has a positive benefit-cost 
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Ideally, the net value of the benefits 
provided by the site would be calculated 
by deducting any costs associated with the 
management of the site. Note: that, in order 
to calculate the net benefits provided by the 
site, it will also be necessary to consider 
the costs associated with conservation 
measures implemented at the site in both 
the baseline and alternative states. The net 
benefits of a particular intervention can 
only be calculated by considering the costs 
as well as the benefits of the intervention. 
However, in the absence of information on 
costs, gross benefits can still be assessed 
and reported as long as it is clearly 
communicated that the calculations do not 
take into account the costs of achieving the 
desired outcome. 

Further information: 

• Gantioler et al. (2010). Costs and  
Socio-Economic Benefits associated 
with the Natura 2000 Network. Final 
report to the European Commission, 
DG Environment on Contract ENV.B.2/
SER/2008/0038. Institute for European 
Environmental Policy /GHK/Ecologic, 
Brussels.

CBA is often criticised on the grounds that many 
of the impacts of policy interventions cannot 
be easily or accurately quantified in monetary 
terms. Given the difficulties that may arise in 
expressing all ecosystem service values in 
monetary terms, alternative appraisal tools may 
sometimes be required. 

Other criticisms are that CBA fails to consider 
the distributional implications of alternative policy 
interventions, and relies exclusively on individual 
(rather than social) preferences.85 In terms of the 
distribution of costs and benefits, CBA is implicitly 
based on the principle of potential compensation, 
such that if the net benefits are positive then the 
beneficiaries could in theory compensate those 
who bear the costs and still be at least as well-
off as they were prior to the intervention. CBA is 
based on marginal valuation, and so should not 
be used to make decisions regarding ecosystems 
that are approaching ecological thresholds. 
Traditional approaches based on marginal values 
are not appropriate in those situations where 
there is evidence of an ecosystem approaching 
a critical threshold (e.g. where there is a risk of a 
non-linear response).

Further information: 

• Wegner, G., & Pascual, U. (2011).  
Cost-benefit analysis in the context of 
ecosystem services for human  
well-being: A multidisciplinary critique. Global 
Environmental Change, 21(2), 492–504

• Pearce et al. (2006). Cost-benefit Analysis 
and the Environment: Recent Developments. 
OECD Publishing.

• Gantioler et al. (2010). Costs and  
Socio-Economic Benefits associated with 
the Natura 2000 Network. Final report to 
the European Commission, DG Environment 
on Contract ENV.B.2/SER/2008/0038. 
Institute for European Environmental Policy / 
GHK / Ecologic, Brussels.

• HM Treasury. (2003). The Green Book: 
Appraisal and Evaluation in Central 
Government. London: TSO. 

• National Ecosystem Approach Toolkit (NEAT 
tree): Cost-Benefit Analysis Tool. 

6.2. Cost-Effectiveness Analysis (CEA)

Cost-Effectiveness Analysis (CEA) involves 
comparing the costs of alternative means of 
achieving the same (or similar) outcomes and 
does not require outcomes to be valued in 
monetary terms. The most cost-effective option  
is defined as the intervention that achieves a 
given outcome at least cost. Where outcomes 
differ, interventions can be compared by 
computing cost-effectiveness ratios (assuming 
that comparable measures of effectiveness can 
be devised).86 For example, using natural solutions 
to manage flood risk may be more  
cost-effective than the use of hard defences in 
those circumstances where a similar reduction in 
flood risk can be achieved at lower cost, or where 
the cost per unit reduction in flood risk is lower. 

6.3. Multi-Criteria Decision Analysis (MCDA)

In many situations, it will not be possible to value 
all relevant policy impacts (such as changes in 
the delivery of ecosystem services) in monetary 
terms. In such situations, it may be judged 
necessary to use alternative methods that 
allow explicit consideration to be given to both 
monetary and non-monetary values as part of 
the decision-making process.

http://ec.europa.eu/environment/nature/natura2000/financing/docs/natura2000_costs_benefits.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/natura2000_costs_benefits.pdf
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http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=OrzPtSfQ5ng%3d&tabid=82
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=OrzPtSfQ5ng%3d&tabid=82
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
http://www.teebweb.org/our-publications/teeb-study-reports/ecological-and-economic-foundations/
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
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Part B. Rapid assessment of 
ecosystem services
1. Overview and preliminary steps
In this section, we outline the key steps involved 
in conducting a rapid assessment of ecosystem 
services at the site-scale. Although presented 
as a stepwise process, it is unlikely to be the 
case that all of the steps will be conducted in a 
simple linear way. Therefore, before beginning 
the assessment process it is worth familiarising 
yourself with all of the key steps involved.  
Note: stakeholder engagement and participation 
is a key part of the rapid assessment process, 
and will typically require a number of meetings 
and workshops to be organised. Key stakeholder 
groups might include local users, site managers 
and officials, and relevant experts.

Box 9. Some other existing toolkits

•	 The Protected Areas Benefits 
Assessment Tool

The Protected Area Benefits Assessment 
Tool (PA-BAT) is primarily designed for 
protected area managers to use with 
stakeholders to identify important values 
and the benefits that they bring to a range 
of stakeholders, from local to global. 
Although the PA-BAT includes the option to 
record economic information, the primary 
purpose of the tool is to record the types 
of benefits provided by individual protected 
areas and to whom they are provided. 

Source: Dudley, N. and Stolton, S. (2012). 
The Protected Areas Benefits Assessment 
Tool: A Methodology. WWF (World Wide 
Fund for Nature). 

•	 Guide to assessing protected area 
benefits

This guide outlines a step-by-step process 
for implementing a “valuing nature” 
campaign to assess and communicate 
the social, cultural, and economic benefits 
from the goods and services provided by 
protected areas. 

Source: Pabon–Zamora, L., et al. 2008. 
Nature’s Value: Assessing Protected 
Area Benefits. Quick Guide Series. 
Arlington, VA: The Nature Conservancy. 

•	 Ecosystem services assessment in 
practice

This report provides a useful introduction 
to ecosystem services and ecosystem 
service assessment techniques. It 
includes generic information about 
the steps entailed in undertaking an 
assessment of ecosystem services, 
drawing on published ecosystem 
services case studies and providing 
references to further guidance and 
sources of information.

Source: Everard, M. & Waters, R. (2013). 
Ecosystem services assessment: 
How to do one in practice (Version 1, 
October 13). Institution of Environmental 
Sciences, London. 

A number of “toolkits” have already been 
produced that attempt to explicitly assess 
the value of ecosystem services at Natura 
2000 sites. Kettunen et al. (2009) produced a 
practitioner toolkit outlining the steps involved 
in assessing the benefits of Natura 2000 site 
designation, set implicitly against a baseline of 
no site designation.1 Building on this, Arcadis 
et al. (2011) produced a toolkit to assess the 
benefits of additional conservation measures 
taken within designated sites.2 This section 
draws heavily on these two toolkits, as well as 
the Toolkit for Ecosystem Service Site-based 
Assessment (TESSA) produced by Peh et al. 
(2013). 3 A number of other existing toolkits are 
profiled in Box 9 below.

http://www.conservationgateway.org/Files/Pages/valuing-nature-protected-area-benefits.aspx
http://www.conservationgateway.org/Files/Pages/valuing-nature-protected-area-benefits.aspx
https://www.ies-uk.org.uk/resources/ecosystem-services-assessment
https://www.ies-uk.org.uk/resources/ecosystem-services-assessment
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Before beginning a rapid assessment, there are 
a number of preliminary steps that need to be 
taken:

• Define the site of interest in its current 
state: It is important to define the context 
and setting for the assessment, for example 
in terms of social, political, and economic 
characteristics. You should specify clearly the 
ownership and governance context, as well 
as the conservation status of the site (e.g. 
biodiversity importance, key threats etc.). This 
step should also consider the scale of the 
assessment (e.g. geographical boundaries). 

• Identify and engage stakeholders: 
Stakeholder engagement and participation is a 
key part of conducting an ecosystem service 
assessment. As wide a range of stakeholders 
as possible should ideally be involved in 
carrying out the rapid assessment. Note 
that the term “stakeholders” refers to the 
people, groups or institutions with an interest 
in the site e.g. those that are affected by or 
can influence decisions regarding the site. 
Given limited resources and time, it will 
rarely be possible to engage all stakeholders. 
Therefore, it will be necessary to identify key 
stakeholder group representatives, such as 
the leaders of local community groups and 
business associations. It is important to be 
aware that some stakeholders, such as those 
benefitting from the services provided by 
the site, may be located a long way from the 
site. For further information on stakeholder 
engagement, see Box 10. 

• Specify the objective(s) of the assessment: 
The objectives and scope of the assessment 
and the question(s) that are being investigated 
need to be clearly defined and policy-relevant. 
This step should involve consideration of the 
key problems or challenges that you are trying 
to address and can subsequently inform 
the type of information that will need to be 
collected. The objectives of the assessment 
might be, for example, to create greater 
public awareness, to influence a particular 
political process or decision, or to increase 
funding for conservation. The objectives 
should be defined in close consultation with 
key stakeholders. It is also crucial to consider 
the target audience in order to ensure that 
the results of the assessment are relevant to, 
and tailored to, their needs.

Once these preliminary steps have been taken, 
you can begin the rapid assessment. The rapid 
assessment process is useful as a means of 
identifying the important ecosystem services 

provided by the site and how this range of 
services might change in the future. It also 
involves identifying how these changes might 
affect key stakeholders (e.g. the beneficiaries of 
these services). 

Based on the information obtained as part 
of the rapid assessment, and depending on 
the time and other resources available and 
the objectives of the assessment, it may be 
judged useful or necessary to conduct a more 
detailed assessment of the important services 
identified. Part C of this manual provides a more 
detailed guide to assessing individual ecosystem 
services following the completion of the rapid 
assessment.

Box 10. Stakeholder engagement and 
participation

Stakeholder engagement and participation 
is an important aspect of the ecosystem 
service assessment process and a key 
principle of the ecosystem approach. As well 
as informing stakeholders and helping to 
build trust and legitimacy, the engagement 
and participation process allows the full 
range of stakeholders’ views and expertise 
to be taken into account. Effective 
engagement starts by identifying and 
involving stakeholders as early as possible. 
It may be useful to start by meeting with 
a small core group of key stakeholders 
who can help to identify a wider group 
of relevant participants. The engagement 
process involves a series of steps including: 
(i) identifying stakeholders and appropriate 
techniques of engagement (e.g. stakeholder 
workshops); (ii) recruiting participants; 
(iii) conducting the intervention; and, (iv) 
evaluating the results.4 

There are then a range of different 
engagement tools that can be used. These 
tools can be categorised as either survey-
based (e.g. structured/semi-structured 
questionnaires or interviews, focus groups) 
or deliberative (e.g. discussion groups). One 
of the key ways of involving stakeholders is 
to conduct stakeholder workshops. 

Further information:

• National Ecosystem Approach Toolkit 
(NEAT tree): Engagement Tools. http://
neat.ecosystemsknowledge.net/
engagement-tools.html

http://neat.ecosystemsknowledge.net/engagement-tools.html
http://neat.ecosystemsknowledge.net/engagement-tools.html
http://neat.ecosystemsknowledge.net/engagement-tools.html
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• Fish et al. (2011). Participatory and 
Deliberative Techniques to support 
the monetary and non-monetary 
valuation of ecosystem services: 
an introductory Guide. Defra Project 
Code: NR0124.

•	 Slocum, N. (2003). Participatory 
Methods Toolkit. A Practitioner’s 
Manual, UNU-CRIS, King Baudoin 
Foundation, Flemish Institute for 
Science and Technology Assessment, 
Brussels, pp.166.

• Community Tool Box – bringing 
solutions to light. http://ctb.ku.edu/

• New Economics Foundation. (1998). 
Participation Works! 21 techniques 
of community participation for the 
21st century. London: New Economics 
Foundation. 

• Peh et al. (2013). Toolkit for Ecosystem 
Service Site-based Assessment 
(TESSA). Cambridge, UK. http://tessa.
tools/

-	 Guidance 2. General guidelines on 
running a workshop

•	 International Association for Public 
Participation: Public Participation 
Toolbox. http://www.iap2.org/

http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://randd.defra.gov.uk/Document.aspx?Document=NR0124.pdf
http://ctb.ku.edu/
http://www.neweconomics.org/publications/entry/participation-works
http://www.neweconomics.org/publications/entry/participation-works
http://www.neweconomics.org/publications/entry/participation-works
http://tessa.tools/
http://tessa.tools/
http://www.iap2.org/
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The first two steps of rapid assessment involve 
identifying the range of ecosystem services that 
are being delivered by the site in its current state 
and provisionally assessing their importance 
to the relevant stakeholders. The next two 
steps involve defining the alternative state (or 
counterfactual), and then assessing how the 
ecosystem services delivered by the site might 
change in the future. The final step is to compare 
the outcomes and present the results. 

There are a range of sources of information that 
may be used as part of the rapid assessment, 
including primary sources such as questionnaires 
and field experiments, and secondary sources 
such as literature reviews and expert knowledge. 
Collecting primary data can be time-consuming, 
difficult, and expensive, so it is important to 
make the most of the existing data available. 
Conducting stakeholder workshops is a key way 
of finding out about sources of existing data and 
encouraging the input of relevant experts. 

2.1. Identify the habitats at the site in its 
current state

One of the commonest approaches to 
assessing ecosystem services is the habitats-
based approach. Basically, this involves linking 
distinct habitat types to the delivery of specific 
ecosystem services. Most types of ecosystem 
service can be linked to one or more broad 
habitat types. Therefore, identifying the quantity 
and quality of each major habitat type occurring 

2. Step-by-step guide

at the site of interest can help guide subsequent 
steps in the assessment process. 

Therefore, the first step of the assessment 
process involves describing the main habitats 
at the site in its current state. Specifically, the 
assessment process begins by identifying the 
area and current condition of the main habitat/
landcover/vegetation types (hereafter referred 
to as “habitat types”) that occur. The size of 
the area covered by each of the main habitat 
types should be specified and, if possible, the 
condition should be assessed. You should already 
have taken note of the basic site characteristics 
during the preliminary stages (see above). It may 
be useful to fill in the template below.

An illustrative set of habitat types is provided 
in Box 11 overleaf. At this stage, making use of 
existing land-cover or vegetation maps might 
prove to be useful. If information is not available 
at the local level, then it is advisable to conduct 
a simply survey of the site to map the main 
habitat types. There are also a range of sources 
for such data at the EU level. For example, 
satellite-based CORINE data from the European 
Union is available for free from the website of 
the European Environment Agency (EEA): http://
dataservice.eea.europa.eu/. A total of 44 
different land cover classes are included in the 
CORINE data, with a minimum mapping unit 
of 25ha. Note that using these maps requires 
access to GIS software. 

Habitat type Area (ha) Percentage coverage (%) Status 

http://dataservice.eea.europa.eu/
http://dataservice.eea.europa.eu/
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Box 11. Habitat types

The set of habitat types that occur at Natura 
2000 sites can be grouped into major 
“ecosystem” types which can then be easily 
linked with Natura 2000 habitat types in 
Annex I of the Habitats Directive. 

•	 Forests
•	 Grasslands
•	 Wetlands
•	 Rivers and lakes
•	 Coasts and estuaries
•	 Dunes
•	 Heath and scrub
•	 Rocks and caves

A regularly updated list of Annex 1 (priority) 
habitats and habitat codes as well as a list 
of threats and pressures etc. is available via 
the European Environment Agency website 
and the Reference Portal for Natura 2000. 
More information on habitat types and 
codes is available in the Interpretation 
Manual of European Union Habitats. 
Some countries have also published their 
own guides to the habitats of Annex I 
(see here). There are also alternative 
habitat classification systems available. 
For example, see the IUCN Habitat 
Classification Scheme.

2.2. Identify the ecosystem services at 
the site in its current state and the people 
that benefit from those services

This step involves identifying the ecosystem 
services associated with each main habitat type 
at the site and assessing the importance of each 
service in terms of the benefits provided. The 
importance or significance of each service can 
be scored on a simple scale from 0–5, where  
0 = no importance/not relevant; 1 = low 
importance; and, 5 = high importance. By using 
a simple scale, information from a variety of 
sources can be harmonised.5 These scores 
should take into consideration both the number 
of people benefiting from each service and the 
size of the benefits provided e.g. a low score 
could reflect either that the service is of low 
value at the site, or is valuable to only a small 
number of stakeholders. It might be useful to 
use the template below: 

Stakeholder engagement and participation is a key 
part of this step. Stakeholders should be provided 
with a list of ecosystem services alongside a 
basic definition of each service type. It might be 
useful to start by considering and discussing all 
of the potential services that could be associated 
with each habitat type and then narrowing 
the list down to only those services that are 
actually delivered at the site. An illustrative set 
of ecosystem services, grouped into the main 
categories, is provided in Table 5 based on 
the Common International Classification of 
Ecosystem Goods and Services (Version 4). 

Service
Associated habitat 
Type(s)

Relative importance 
Score (0–5)

Key beneficiaries 
(local–global)

file:///\\netwin\usrdata3\d-consrv\Conspol\DptShare\Economics\Econ Current\Donal\Donal 2012-2013\ES Manual\opa.eu\themes\biodiversity\document-library\natura-2000\reference-portal-Natura-2000-SDF
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/Int_Manual_EU28.pdf
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/docs/Int_Manual_EU28.pdf
http://bd.eionet.europa.eu/activities/Natura_2000/pdfs/Habitat_manuals.pdf
http://www.iucnredlist.org/technical-documents/classification-schemes/habitats-classification-scheme-ver3
http://www.iucnredlist.org/technical-documents/classification-schemes/habitats-classification-scheme-ver3
http://cices.eu/
http://cices.eu/
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Table 5. Types of ecosystem services

Section Division Group
Provisioning Nutrition Biomass (e.g. cultivated crops, wild plants and 

animals)

Water (e.g. drinking water)

Materials Biomass (e.g. timber, fibres); genetic materials

Water (domestic [e.g. cleaning, washing] or 
industrial [e.g. irrigation] use)

Energy Biomass-based energy sources (e.g. wood 
fuel)

Mechanical energy (e.g. physical labour 
provided by animals)

Regulation 
and 
maintenance

Mediation of waste, toxics and 
other nuisances

Mediation of smell/noise/visual impacts, water 
filtration, air quality regulation etc.

Mediation of flows Mass flows (e.g. soil erosion protection)

Liquid flows (e.g. flood prevention)

Gaseous /air flows (e.g. storm protection)

Maintenance of physical, 
chemical, biological conditions

Pollination

Pest and disease control

Soil formation and composition

Atmospheric composition and climate 
regulation (e.g. greenhouse gas sequestration)

Cultural Physical and intellectual 
interactions with ecosystems 
and land-/sea-scapes 
[environmental settings]

Physical and experiential interactions (e.g. 
wildlife watching, outdoor recreation)

Intellectual and representational interactions 
(e.g. research, education, entertainment, sense 
of place, etc.)

Spiritual, symbolic and other 
interactions with ecosystems 
and land-/sea-scapes 
[environmental settings]

See Part C: Section 3.2.

An important part of this step is identifying the 
beneficiaries of each service. Beneficiaries can 
be identified in terms of spatial scale (local to 
global) and in terms of their socio-economic 
characteristics. In terms of scale, ecosystem 
services can be delivered across a range of 
spatial scales (Figure 4). For example, the 
beneficiaries associated with any one services 
may be local to the site or may live further afield. 
Some services will be enjoyed exclusively by 
people living close to the site, whereas others 
such as climate regulation services provide 
benefits at the global scale. It is not just benefits 

that may be distributed across different groups 
and scales. In many cases, it may be local 
people who bear the costs associated with 
site protection measures (e.g. as a result of 
restrictions imposed on certain land-use/land-
management options), whereas the people 
who benefit may be more widely spread and 
bear little of the costs. Any assessment should 
take account of the distributional implications 
associated with any change in the delivery of 
ecosystem services.
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Figure 4. Possible spatial relationship between service production areas (P) and service benefit areas (B).

P/B
B
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Figure 4. In Panel 1, both the service provision 
and benefit occur at the same location. In  
Panel 2 the service is provided omni-directionally 
and benefits the surrounding landscape. Panel 
3 and 4 demonstrate services that have specific 
directional benefits. In Panel 3, services provided 
in uphill areas, deliver benefits downstream. 
In Panel 4, the service provision unit could be 
coastal wetlands providing storm and flood 
protection to a coastline. (Reproduced from 
Fisher et al. 2009)6

The main beneficiaries can be identified using 
the following broad categories: local, regional/
national or global; and public or private sector. 
Note: there is a temporal dimension, as well as a 
spatial dimension, to the extent that the benefits 
will be enjoyed by future generations. It may 
also be worthwhile noting those stakeholders 
who are directly/indirectly affecting the delivery 
of each service (e.g. local land managers etc.). 
Note: that the beneficiaries can consist of users 
(local residents; visitors; people downstream, 
populations consuming food, water, renewable 
energy, flood protection; the global population 
benefiting from carbon sequestration) and non-
users (those holding non-use values, such as 
existence values). For larger sites, populations 
may differ for different areas – for example some 
parts may be used for recreation and others 
not. It may be useful in such cases to identify 
populations for sub-areas within the site. 

When assessing the extent to which the 
services provided by the site are valuable to 
particular groups, be sure to consider whether 
current patterns of use are sustainable.  
For more information, see Box 12.

Box 12. Ecosystem services and 
sustainability

As part of the assessment process, 
consideration should be given to the extent 
to which the current use of ecosystem 
services is sustainable i.e. is the current 
extent of use reducing the ability of the 
ecosystem to provide these (or other) 
services in the future. 

 The level of ecosystem service “harvested” 
within any given period can be thought of 
as a “flow” extracted from an underlying 
“stock” of ecosystem assets (See  
Part A: Section 2.4.). The extent to which  
the flows of services that are provided by a 
site can be sustained over time will depend 
on a range of factors, in particular the extent 
to which the underlying stocks of natural 
capital underpinning service delivery are  
self-sustaining/are being managed 
sustainably. In those situations where current 
rates of use or extraction (e.g. harvesting of 
wild goods) exceed the ability of the system 
to regenerate, it is clear that there is an issue 
of long-run sustainability.7 

A consistent decline (e.g. in populations 
of wild species) is likely to indicate that 
the service is not being used sustainably. 
However, accurately accounting for 
sustainability as part of an ecosystem  
service assessment is challenging. Using 
economic valuation methods to assess  
non-linear changes associated with ecological 
thresholds is not valid. 8 If it is considered 
likely that the services being provided by a 
site are likely to be approaching a non-linear/
irreversible threshold, the precautionary 
principle should be applied.9
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These first two steps should provide the user 
with a clear baseline assessment of the site in 
its current state. 

2.3. Define the alternative state

2.3.1. Why do we need to define an  
alternative state? 

Assessing the value of the ecosystem 
services provided by a site should ideally be 
done by explicitly considering the service 
provided by the site in its current state 
compared to the services that would be 
provided by the site in a plausible alternative 
state (e.g. following a significant change in 
land-use or land management). Although 
a simple assessment of the total value of 
the services currently provided by a site 
is a useful first step, a comprehensive 
assessment requires consideration of the 
value of the services currently provided 
by the site compared to the value of the 
services that would be provided by the site in 
its most likely alternative state.

Ignoring the plausible alternative state and 
attempting to calculate the “total” value of 
the services provided by the site essentially 
means that you are providing an answer to 
the question “how much worse off would 
we be if we lost this site completely?” In 

other words, you are implicitly assuming 
that the most likely alternative to the current 
state is a situation in which the site ceases 
to provide any ecosystem services. This 
may be true in some cases. However, it is 
unlikely to always be the case that the site 
would provide no valuable services in the 
most likely alternative state. For example, 
even if a wetland is drained and converted to 
intensive agriculture, it will still provide some 
services (e.g. provisioning of crops). In other 
words, although the value of the site under 
this alternative state would be different, it is 
unlikely that it would be zero. Therefore, it 
makes sense to always consider the value of 
the site compared to the value of the most 
likely alternative use of the site. 

Making these comparisons can help make a 
stronger case for conservation to decision-
makers by explicitly highlighting the range of 
socio-economic (and biodiversity) benefits 
provided by the site and the ways in which 
these benefits might change in the future. For 
example, this type of assessment can be used 
to estimate the impact on ecosystem services 
of specific conservation measures taken at 
Natura 2000 sites designed to improve the 
conservation status of the site, relative to a 
situation in which such measures were not 
implemented (e.g. see Box 13 overleaf). 
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Viewing screen for birdwatching at RSPB Vane Farm nature reserve, Kinross, Scotland
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Box 13. Alternative State: Examples

1. What is the value of designation as a 
Natura 2000 site?

If the site is currently designated as a Natura 
2000 site, then in order to answer this question 
it will be necessary to define the alternative 
state by considering what the site would 
most likely have looked like if it had not been 
designated as a Natura 2000 site i.e. what 
is the most likely alternative use of the site? 
This allows you to estimate the added value 
of designation. Such an assessment might 
be useful as part of making the case for 
maintaining strict protection at the site, or even 
for making the case for additional protection 
measures at the study site or another site 
nearby that is of conservation importance, but 
is not currently designated as such. 

2. What is the value of achieving/  
 maintaining favourable conservation  
 status (FCS) at a designated   
 Natura 2000 site? 

If the purpose of the assessment is to 
estimate the value of maintaining a designated 
Natura 2000 in FCS, then the alternative 
state might be defined by considering what 
the site might have looked like if all the 
necessary measures to reach FCS had not 
been successfully implemented. Such an 
assessment might be useful as part of making 
the case for maintaining or increasing funds 
or resources so as to be able to continue 
implementing key management actions 
necessary to maintain the site in FCS.

For example, suppose that the site is currently 
provided with an annual budget that is of 
sufficient size to fund the implementation of a 
comprehensive set of management measures 
required to maintain the site in FCS. An 
assessment is carried out to demonstrate the 
ecosystem service benefits that are provided 
to society by the site in its current state. 
Figure 5 illustrates this scenario, with the 
benefits (and costs) shown on the y-axis.

In the top panel, the total benefits provided by 
the site in the baseline state are presented, 
alongside the total costs of implementing 
the current suite of management measures; 
it is clear that the total benefits outweigh 
the total costs. However, looking at the 
baseline state on its own is only half the 
picture. Suppose that the most likely 
alternative state of the site is a situation in 

which the current management budget is 
reduced substantially, such that only basic 
management measures can continue to be 
implemented. In order to make the case 
for continuing to fund the site at its current 
level, it is necessary to consider the benefits 
that would be provided by the site under 
this alternative state (e.g. under a “basic” 
management regime), so that the additional 
benefits provided by the site in the baseline 
state can be calculated. 

Figure 5 represents a case where maintaining 
the site in favourable conservation status 
provides additional benefits to society, 
compared to the alternative state, and 
these additional benefits outweigh the 
additional costs associated with the suite 
of management measures required. This 
example demonstrates that, if we were 
simply to calculate the total benefits provided 
by the site in the baseline state, we would 
overestimate the benefits associated with 
maintaining the site in FCS, as we would be 
failing to discount the benefits that would 
be provided by the site in the absence of 
key interventions. It is clear that there are 
additional costs and additional benefits 
associated with continuing to implement the 
current suite of management measures at the 
site, compared to the alternative state where 
only a basic suite of management measures 
are implemented. 

Figure 5. Benefits and costs (top)

Fig 5. (bottom)
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2.3.2. How to define the alternative state?

It is important to ensure that the alternative 
state is realistic in order to ensure that the 
assessment is of most use to decision-makers. 
To ensure that the alternative state is plausible, 
it is important to understand the policy context 
at the site (e.g. ownership and governance), 
including likely drivers of change, as well as key 
conservation issues. Defining the alternative state 
also requires consideration of the objective(s) of 
the assessment i.e. what is the question that you 
are trying to answer or the policy issue that you 
are trying to address? It is important to involve 
relevant stakeholders in discussions regarding 
the definition of the alternative state. In order 
to carry out the assessment, the alternative 
state should be defined in such a way that it is 
possible to describe how the quantity and quality 
of the different broad habitat types present at 
the site might change. 
Assessing the ecosystem services provided 
under the alternative state ideally requires a 
suitable matching site which is representative 
of the alternative state to be identified so 
that an ecosystem service assessment can 

be conducted (e.g. field measurements can 
be taken). When following this approach, 
consideration needs to be given to ensuring that 
there is a close match in terms of both the  
socio-economic and bio-physical context. 
However, in general, the identification of 
matching sites is fraught with difficulty 
owing to the complex nature of ecosystem 
processes and ecosystem services. 

If it is not possible to find a suitable matching 
site, the alternative state may be assessed 
by considering how the changes at the study 
site are most likely to affect the ecosystem 
services provided by the site. Note: that this 
should include consideration of all the ecosystem 
services assessed at the site in its current state, 
as well as any key additional services likely to 
be provided under the alternative state. It may 
be possible to collect some of the necessary 
measurements at the study site if areas of 
“matching” habitat are already present at the site 
in the baseline state. For further information, see 
the relevant sections in TESSA (Peh et al. 2013).
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2.4. Identify the habitats and ecosystem 
services in the alternative state

Once the alternative state has been defined in 
step 3, repeat steps 1 and 2 in order to assess 
how the quantity and quality of broad habitat 
types at the site will be affected by a change in 
state, and how associated ecosystem services 
might change i.e. the impact of the change in 
state on the ecosystem services provided by 

Habitat type State Percentage 
coverage (%)

Change in 
percentage 
(%) cover

Description of change

A. Woodland Current 80 -30% Woodland cleared for 
agricultureAlternative 50

Current
Alternative
Current
Alternative

Service Associated 
habitat type(s)

State Relative 
importance 
score (0–5)

Key beneficiaries  
(Local–global)

Current
Alternative
Current
Alternative
Current
Alternative

the site. You should also assess who is likely to 
be affected by the change e.g. who gains and 
loses in the alternative state compared to the 
current state. It might be useful initially to think 
about this spatially using a map of the major 
habitat types found at the site. It might be useful 
to compare directly with the figures already 
estimated for the current state using one of the 
templates below.
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For each of the different ecosystem services 
provided by the site in the current state, you 
should describe how they might change under 
the alternative state and in what direction (no 
change, small increase/decrease, large increase/
decrease). These results could be presented 
visually (Figure 6). 

2.5. Present the results

The four steps of the rapid assessment process 
outlined already should provide a broad overview 
of the range of services provided by the site 
in its current state, and the change in service 

Figure 6. Sample visual presentation of results

provision that might occur under a plausible 
alternative state. In addition, these steps should 
provide a very preliminary assessment as to 
the relative importance of these services and 
the scale of beneficiaries. It may be useful to 
represent the results of these steps visually 
e.g. using a simple spider diagram or bar 
chart. Figure 7 below consists of a sample 
spider diagram illustrating the change in the 
importance of each service between the current 
and alternative state (based on the scores 
from a rapid assessment table), and a bar chart 
illustrating the change in the importance of one 
service. 

Figure 7. (l) Sample spider diagram; (r) Bar chart for individual service
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Part C.  
Service assessment guide
This section provides a service-by-service guide to 
assessing some of the main types of ecosystem 
service provided by Natura 2000 sites, classified 
under the broad headings of provisioning, 
regulating, and cultural services. Consideration 
is given to the ways in which services can be 
assessed in qualitative terms (e.g. descriptive), in 
quantitative terms (e.g. crop yield; no. of visitors 
per year) and in monetary terms (e.g. € per 
hectare). Economic valuation will not always be 
possible or required. At almost all sites it will be 
possible to identify and describe more services 
than can be quantified, and to quantify more 
services than can be valued. 

It is unlikely to be possible to assess all services 
provided by the site in detail, so it is important 
to use the results of the rapid assessment to 
prioritise which services to assess using the 
methods outlined in this section. The decision-
making context you are trying to influence will 
also play a part in prioritisation. Priority should be 
given to those services that are considered likely 
to be particularly significant at the site in terms 
of the benefits they provide or the distribution of 
those benefits. It is also worth focusing on those 
services that are likely to be particularly sensitive to 
the changes that are predicted to occur under the 
alternative state. You should consider the extent 
to which data, expertise, and other resources are 
available, both in selecting the services to assess in 
detail, and in choosing the methods to use, as this 
will affect the feasibility of obtaining useful results. 
Note: that some services are “easier” to quantify 
and value than others, in part due to gaps in our 
scientific understanding. In most cases, experts 
with technical skills will be required in order to 
assist with carrying out a robust assessment.

There is no single “right way” for assessing 
ecosystem services, “no single formula for 
ecosystem services assessment in every situation.”1 
The methods chosen will depend on a range of 
different factors, such as the amount of time and 
budget available, and the purpose of conducting 
the assessment. It will rarely be possible to derive 
a precise value; all estimates are associated with 
a degree of uncertainty. The objective should 
be to derive the best estimate you can of the 
magnitude of the value of each service given the 
aforementioned considerations and constraints. 

The basic set of steps involved in assessing each 
service are as follows:

1. Define the service: 
-	 Describe the service and major 

beneficiaries (e.g. who benefits from the 
service)

-	 Consider the main factors affecting the 
delivery of the service.

2. Assess the provision of the service:
-	 Assess the provision of the service in 

qualitative terms
-	 Select methods/indicators and quantify 

service delivery in the current and 
alternative states.

3.  Value the change in service delivery in 
economic terms:
-	 Select valuation method(s) and 

calculate results
-	 Assess distributional implications.

4. Interpretation and presentation:
-	 Assess uncertainty (sensitivity analysis)
-	 Report and communicate results.

Although this section is an individual service-by-
service guide, it is important to recognise the 
many interlinkages that exist within ecosystems, 
and the potential synergies and trade-offs that 
may exist between different ecosystem services. 
Although most ecosystems are capable of 
delivering a range of different services, it will not 
always be the case that all of these services can 
be delivered simultaneously. Explicit consideration 
should be given to any potential synergies and 
trade-offs between all the different services 
provided by the site when carrying out the 
assessment. 

For the purposes of this manual, we distinguish 
between the use of primary and secondary 
data sources: primary sources include 
questionnaires and field experiments, while 
secondary sources include literature reviews/
studies or expert knowledge/judgement. 
Collecting primary data can be time-consuming, 
difficult, and expensive, so it is important to 
make the most of the existing data available. 
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1. Provisioning services

38% of the Natura 2000 network.6 Nevertheless, 
many existing habitat types associated with 
agriculture across the EU are in an unfavourable 
state. In fact, across the EU, the conservation 
status of all habitat types associated with 
agriculture is significantly worse than the 
status of “non-agricultural” habitats.7 It is thus 
important, when assessing this service, to 
consider the extent to which existing production 
practices are consistent with reaching or 
maintaining favourable conservation status. 

In simple terms, the gross value of agricultural 
production can be quantified using output 
statistics and market prices. However, as there 
are a range of inputs to agricultural production in 
addition to those provided by natural ecosystems 
(e.g. manufactured and human capital), ideally 
the contribution of these other inputs should 
be controlled for when assessing the value 
of agricultural ecosystem services. It is also 
important to take into account any policy 
measures (e.g. agricultural subsidies) that affect 
these values.8

1.1.1. How to assess this service

The basic steps involved in assessing the 
agricultural production supported by a site under 
the current and alternative states are as follows 
[based on TESSA (Peh et al. 2013)]. 

1. The first step is to identify the key types of 
cultivated goods produced at the site. For 
each of these goods, information should be 
collected regarding the area under cultivation 
and the quantity produced over a set period 
of time. It should be possible to convert 
this information into standard units (e.g. 
tonnes per hectare per year). If the land is 
periodically left fallow, this should be taken 
into account by calculating the average 
annual yield. For example, if the area under 
cultivation is left fallow every second year, 
then the average annual yield is equivalent to 
50% of the yield during a year of cropping. 

2. The second step is to consider how the area 
under cultivation and the types and quantities 
of cultivated goods produced might change 
under the alternative state. It might be 

Provisioning services are those ecosystem 
services that directly contribute to the 
production of physical goods such as food, fuel, 
and fibre. The role that an ecosystem plays in 
providing any one of these goods is termed a 
provisioning service. In assessing the value of 
provisioning services, it is important to account 
for the role played by other inputs used in the 
production of the final goods that people value. 
It is also important to distinguish between 
goods produced from wild resources (e.g. wild 
mushrooms) and goods produced from owned or 
managed resources (e.g. cultivated crops). 

1.1. Agricultural food production

Agricultural production, together with the 
agri-foods industry, accounts for 6% of the 
EU’s GDP, although it is difficult to estimate 
the portion of agricultural output directly 
attributable to the Natura 2000 network 
based on currently available data.2 Agricultural 
production is supported by a range of regulating 
and supporting services.3 The delivery of 
these services is highly dependent on land 
management practices and the structure of the 
landscape. For example, both natural biological 
control services and pollination services (See 
Regulating services below) depend crucially 
on the movement of organisms across the 
agricultural landscape, and hence the spatial 
structure of the landscape strongly influences 
the magnitude of these ecological services 
to agricultural ecosystems. As well as being 
supported by a range of ecosystem services, 
agricultural production practices themselves can 
impact on other ecosystem services such as 
water quality and quantity, carbon sequestration, 
and pollination services. Depending on 
management practices, there are both trade-offs 
and synergies between provisioning and other 
ecosystem services in the farmed landscape.4 

Europe’s biodiversity is inextricably linked to 
agricultural practices; many species and habitats 
of European importance are dependent on 
low-intensity (extensive) agricultural practices 
such that many Natura 2000 sites are managed 
under agricultural schemes that deliver both 
food production and high-quality habitats for wild 
species.5 In total, agro-ecosystems cover about 
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useful to conduct a workshop involving key 
stakeholders to discuss the extent to which 
existing management practices related to 
the production of cultivated goods at the site 
are sustainable/consistent with maintaining 
the site in a favourable condition in order to 
inform an assessment of how the type(s) and 
quantities of cultivated goods produced at the 
site might change in the alternative state. It 
could also help clarify who benefits from the 
sale of the cultivated goods (i.e. the distribution 
of benefits). If the alternative state is likely to 
involve a significant change in the cultivation 
practices or the types of goods produced, then 
it may be necessary to look beyond the study 
site to assess sites nearby that are similar to 
the hypothesised alternative state. 

3. In order to value these services, the simplest 
approach is to collect information regarding 
market prices of the relevant goods and the 
costs of production in order to estimate the 
net value of the goods. Data on market prices 
should usually be readily available. Ideally, 
prices should be adjusted to take into account 
any market distortions such as those related 
to subsidy payments. Workshops and/or 
interviews with key stakeholders may help 
identify potential sources of information or 
provide informed estimates for these key 
parameters. In some situations, it might be 
appropriate to use structured questionnaires. 
If local information is not available, existing 
databases held by regional or national 
authorities may contain information on 
average commodity prices and production 
costs although it is important to note that 
prices and costs can be highly spatially and 
temporally variable (e.g. commodity price 
dashboard). 9 If possible, variability in market 
prices and input costs should be taken into 
account by calculating (inflation-adjusted) 
average values over a number of month or 
years or presenting a range of results. 

4. The final step is to use the data collected 
in the previous steps to estimate the net 
production and economic value of each of 
the main cultivated goods across the area 
and how it may differ between current and 
alternative states.

It is not strictly correct to attribute all of the 
value (calculated above) to ecosystem services 
as human and manufactured capital inputs also 
play an important role in the production process 
in most cases. Failing to take the contribution of 
these other inputs into account risks overstating 
the value of ecosystem services. However, 
isolating the specific contribution of ecosystem 

services to agricultural production is complex 
and involves controlling for all the other inputs 
that affect agricultural production via the use of 
a “production function” approach. This type of 
analysis is data intensive and is beyond the scope 
of this manual. For further discussion of this 
approach and examples see Bateman et al. (2011) 
and references therein.10 

Further information:

• Information on EU agriculture can be found 
on the EUROSTAT website: http://epp.
eurostat.ec.europa.eu/portal/page/portal/
agriculture/data

• Fact sheets are available for individual member 
states: http://ec.europa.eu/agriculture/
statistics/factsheets/index_en.htm

• Food and Environment Research Agency. 
2012. Ecosystem services from 
Environmental Stewardship that benefit 
agricultural production. Natural England 
Commissioned Reports, Number 102. 

1.2. Non-agricultural food production  
(and non-timber forest products)

As well as contributing to agricultural production, 
natural ecosystems also provide a wide range of 
non-agricultural (non-cultivated) products such 
as wild mushrooms, berries, and game.11 For 
example, a study in Scotland in 2004 found that 
over 200 different types of “non-timber forest 
product” (NTFP) are collected from Scottish 
woodlands, mostly for personal use, with any 
income generated being used to cover the 
collection (e.g. travel) costs.12

According to ten Brink et al. (2011),13 forests in 
Europe contribute substantially to the supply of 
goods such as wild berries and mushrooms. Such 
goods can represent an important source of local 
income, as well being of recreational or cultural 
value in some contexts. For example, a large 
part of mushroom production is a by-product of 
recreational activities.14 Nevertheless, evidence 
suggests that the use of wild food plants in many 
European countries is declining and is mainly 
restricted to wild fruits and mushrooms, although 
wild greens are also relatively popular in some 
southern European countries.15

There is a substantial lack of secondary data on 
both the volumes of wild goods collected and 
their commercial and recreational value. Collection 
of data on wild foods is difficult and costly, 
particularly for those traded on local markets and/
or consumed for subsistence. Some information 

http://ec.europa.eu/agriculture/markets-and-prices/price-monitoring/dashboard/food09_2013_en.pdf
http://ec.europa.eu/agriculture/markets-and-prices/price-monitoring/dashboard/food09_2013_en.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/agriculture/data
http://epp.eurostat.ec.europa.eu/portal/page/portal/agriculture/data
http://epp.eurostat.ec.europa.eu/portal/page/portal/agriculture/data
http://ec.europa.eu/agriculture/statistics/factsheets/index_en.htm
http://ec.europa.eu/agriculture/statistics/factsheets/index_en.htm
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is available in relation to wild mushrooms. For 
example, a survey of pickers that was conducted 
in Eastern Finland in 2008 found that, over the 
course of a season, pickers on average spent 
about 90 hours collecting mushrooms, collected 
over 100kg, and obtained revenues of around 
€420 each (or about €6 per hour). Pickers 
were administered a questionnaire asking for 
information regarding their mushroom gathering 
activities and a range of relevant  
socio-economic characteristics. The survey 
found that about 25% of pickers were 
gathering mushrooms mostly for recreational 
purposes, while 20% were picking mushrooms 
professionally and earning over €1,000 on 
average.16 The estimated value of the world 
market in wild edible fungi is in excess of US$ 
2 billion.17 In Europe, a diverse range of wild 
mushroom species are picked: a total of 268 
fungal taxa are listed fit to be commercialised in 
24 European countries.18 However, determining 
the economic value of these products is 
difficult. Information on market prices of fungi is 
difficult to find. It is also difficult to adequately 
assess production per hectare as a result of the 
ephemeral and highly spatially and temporally 
variable nature of fungal fruiting.19 However, 
at site level, information may be more readily 
available for specific local products which are sold 
informally (roadside stalls) or at local markets. 

1.2.1. How to assess this service

A step-by-step approach to assessing the 
provisioning of wild goods is outlined below 
[based on TESSA (Peh et al. 2013)]. 

1. The first step is to collect general information 
on the main/most important wild goods that 
are harvested at the site. In order to collect 
the relevant data regarding the quantities 
of goods being collected, a questionnaire/
survey or workshop with informed individuals 
might need to be conducted (unless other 
sources of information can be found). As 
well as determining the types of wild goods 

that are collected, information should also be 
collected on the quantities collected (e.g. kg/ha/
year). If there is a lack of existing data, it may 
be necessary to collect new data e.g. using 
questionnaires or semi-structured interviews 
to survey individuals or groups that harvest 
wild goods at the site. It should be possible 
to convert this information into standard units 
(e.g. tonnes per hectare per year). Note: that 
the harvest of wild goods can vary considerably 
by season and appropriate metrics will depend 
on the type of product. Some will be in small 
quantities but high value, such as herbs or 
mushrooms; others will be higher volume but 
lower value, like animal fodder.  
 
Note: that, in assessing the value of this 
service, it is important to ensure that 
harvesting is sustainable and is not having 
a detrimental impact on populations of 
wild species. In some cases, there may be 
restrictions on the collection of wild foods for 
commercial purposes at Natura 2000 sites.  
It is important to ensure that wild products  
are being legally and sustainably harvested.  
Illegally or unsustainably harvested goods 
should not be included in the analysis. Any 
declines in availability over time that are noted 
can be used to indicate that harvest rates are 
not sustainable. 

2. The second step is to consider how the types 
and quantities of wild goods harvested might 
change under the alternative state. If the 
alternative state is likely to involve a significant 
change in the condition of the site (and hence 
the types and quantities of wild goods found 
at the site), then it may be necessary to look 
beyond the study site to assess site(s)  
nearby that are similar to the hypothesised 
alternative state. 

3. The third step is to assess the value of the 
goods collected. There are a number of 
assessment methods that can be used for 
non-cultivated goods, depending on whether 
they are collected for commercial or personal 

Table 6. Estimated market value of NTFPs for a selection of EU countries (€/ha, 2005 prices) 20

Country Firewood Grazing Cork Fungi Honey Other Total NTFPs

Greece  6 38  -  -  8  0 52

Croatia 14  5  -  1  1  2 23

Slovenia 11  -  -  4  5 19 40

Italy 29  8  1 11  3 11 62

France 18  -  0  -  -  9 27

Spain  2  9  2  3  -  2 17

Portugal 12 37 130  5  3 19 206
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use. Marketed goods (e.g. wild goods that are 
commercially collected and/or traded in formal 
markets), can be can be valued using market 
prices and data on collection costs (e.g. travel 
costs, equipment costs, labour costs) in a 
similar way to agricultural food production. 
However, many wild goods are traded in 
informal markets for which only limited 
information may be available. Such prices can 
also be highly volatile. If local information is not 
available, existing databases held by regional 
or national authorities may contain information 
on average prices and harvest costs. These 
costs could be considered in terms of labour 
costs (e.g. hours of work), capital costs (e.g. 
equipment), and other costs (e.g. licence 
fees). Where no suitable market price data is 
available, you could use the opportunity cost of 
labour or the costs of collection as a proxy for 
the value of the good(s) collected. 
 
For wild goods that are not traded (e.g. those 
that are collected recreationally or for personal 
use), the non-market benefits can be estimated 
by using the market price of similar goods (or 
substitute goods) sold in other (commercial) 
markets (e.g. replacement cost approach). 
These methods can also be used for other wild 
goods for which it is not possible to obtain 
robust market price estimates. For example, 
fodder for grazing can be valued by converting 
the quantity of fodder grazed into units of a 
substitute feedstock (e.g. barley) based on 
nutritional content and then using the market 
price of the substitute product to estimate the 
total value. It is important to note the potential 
for non-market benefits associated with the 
collection of wild foods in terms of leisure/ 
recreation etc. 

4. The final step is to use the information 
collected to estimate the net value of each 
of the main harvested wild goods and how 
this might differ between the current and 
alternative states. This can be summed to 
produce an estimate of the total value (net  
of costs). 

Note: in many cases, the value of  
non-marketed wild foods is likely to be reflected in 
recreational values (Part C: Section 3.). The travel 
cost method is one way of evaluating the  
non-market value of wild food such as edible 
fungi and berries.21 This method works by using 
the expenses incurred by visitors that travel to a 
site as an estimate of the value of the services 
provided by the site. Visitors are surveyed in order 
to collect data on travel time and travel distance, 
travel expenses (and other on-site expenses), and 
a range of other visitor-specific characteristics such 

as income group. Starbuck et al. (2004) use data 
on travel costs and harvest costs from a survey 
of non-commercial forest product harvesters to 
estimate the recreational value of wild huckleberry 
and mushroom picking in Washington State, USA. 
The study estimates that the consumer surplus 
associated with harvesting these products is 
approximately $36 per visitor day (2003 US$).22  
For another example, see Box 14.

Box 14. Estimating the recreational and 
commercial value of wild mushrooms in 
Spain

Wild mushroom picking is a popular 
recreational activity in Mediterranean 
forests. In order to assess the value of 
“mycological tourism” in Catalonia, North-
eastern Spain, a travel cost method (TCD) 
was applied to a sample of mushroom 
pickers over three years. The study was 
conducted in Solsonès County which is 
covered in approximately 65,000 ha of 
forest, the majority of which is privately 
owned. The average autumn yield for the 
region was estimated to be 41kg per ha, 
although yields ranged from 2–124 kg 
per ha. The study surveyed a sample of 
mushroom pickers using a custom-made 
questionnaire examining the expenses 
incurred when travelling to a mushroom-
picking site. It was estimated that 18,000 
trips per season were made by mushroom 
pickers to the Solsonès forests. 

The average market value of the 
mushrooms collected each trip was about 
€7, while the recreational surplus was 
estimated to be €32 per trip. This gave 
an average aggregate value of €710,000 
per season (or almost €11 per ha of 
forest in Solsonès County). 82% of the 
surplus corresponded to the recreational 
experience, while the rest was attributed 
to the value of the mushrooms collected. 
These results imply that the market value 
of the mushrooms collected in the region 
is 60% greater that the value of wood cut 
each year in the same region. Elsewhere 
in Spain, commercial collectors can be 
charged as much as €60 per season, while 
non-commercial collectors can be charged 
up to €18 per season. 

Source: Martínez de Aragón et al. (2011). 
Value of wild mushroom picking as an 
environmental service. Forest Policy and 
Economics, 13(6),  
419–424.
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Further information:

• Boa, E.R. (2004). Wild edible fungi: a global 
overview of their use and importance 
to people (Vol. 17). Food and Agriculture 
Organisation of the United Nations. (See 
Annex 1: Summary of the importance of wild 
edible fungi by region and country – Europe) 

• Forest Europe, UNECE and FAO. (2011). State 
of Europe’s Forests 2011: Status & Trends in 
Sustainable Forest Management in Europe.

• European non-wood forest products 
(NWFPs) network (http://www.nwfps.eu/)

1.3. Non-nutritional biomass (timber)

Timber production is a major provisioning 
service associated with woodlands and forests 
in Europe. Forest and other wooded land 
represents around 50% of the area of Natura 
2000 sites and around 23% of the total forest 
resource in the EU is within Natura 2000 sites. 
Forestry is socio-economically important in 
Natura 2000 areas and is a major source of 
employment.23 Table 7 provides a summary of 
information available on the value of timber and 
other products removed from forests in 2005. 

Table 7: Value of commercial wood and non-wood forest products removals 2005 (Thousands $USD)24

Country
Industrial 

roundwood
Wood 
fuel

NTFP Total

1,000 USD USD/ha
Austria 950,000 225,000 1,175,000 304
Belgium 132,766 9,091 141,857 213
Bulgaria 44,637 10,887 55,524 15
Croatia 244,502 18,304 874 263,681 124
Czech Republic 1,191,268 14,672 202,370 1,408,310 532
Denmark 45,989 28,869 184,626 259,484 519
Estonia 268,576 19,601 4,802 292,979 128
Finland 2,614,351 151,450 154,656 2,920,457 130
France 33,000 33,000 2
Germany 191,650 191,650 17
Hungary 213,061 150,141 363,202 184
Ireland 82,677 277 82,954 124
Lithuania 191,633 17,377 2,059 211,069 101
Netherlands 29,460 6,873 15,180 51,513 141
Poland 833,344 29,957 21,739 885,040 96
Romania 422,120 422,120 66
Slovakia 308,304 5,341 11,611 325,256 169
Slovenia 93,947 9,660 41,870 145,477 115
Spain 533,200 33,195 307,952 874,347 49
Sweden 2,824,280 149,480 203,800 3,177,560 115
United Kingdom 343,000 7,000 101,733 451,733 159

There are both trade-offs and synergies between 
timber production and the range of other 
ecosystem services provided by woodlands; 
different forest management activities affect the 
range of ecosystem services provided by forests 
in different ways. For example, woodlands play 
an important role in sequestering and storing 
carbon and in providing spaces where people 
can connect with nature. Felling trees for use 
in timber products will influence the climate 
regulation services provided by a site as well 
as influencing biodiversity and recreational 
values. The UKNEA found that the value of 
net carbon sequestration by UK woodlands is 
currently at least double the market value of 
wood production per hectare.25 The designation 
of a forest as a Natura 2000 site means 
that the management of that forest must 
avoid deterioration of protected habitats and 
disturbance of protected species.

1.3.1. How to assess this service

The basic set of steps for assessing this service 
is the same as the set of steps involved in 
assessing agricultural food production. Timber 
is a marketed good, such that the value of 
this provisioning service can be calculated by 
multiplying the estimated quantity of the good 
that is harvested by the market price i.e.  

http://www.fao.org/docrep/018/y5489e/y5489e.pdf
http://www.fao.org/docrep/018/y5489e/y5489e.pdf
http://www.fao.org/docrep/018/y5489e/y5489e.pdf
http://www.foresteurope.org/reporting_SFM
http://www.foresteurope.org/reporting_SFM
http://www.foresteurope.org/reporting_SFM
http://www.nwfps.eu/
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by quantifying annual production from the site and 
multiplying this by timber prices (e.g. price per 
m3/ per tonne of timber). Standing sales prices 
are typically used as they do not include working 
costs and so equate to the “real” value of the 
timber. Information is required on the quantity of 
timber harvested from the site on an annual basis, 
correcting for the periodic nature of harvesting 
by calculating an annual average, and on the 
market price. It is important to note that annual 
flows may be extremely variable, since timber 
harvesting typically occurs at lengthy intervals for 
any specific area. It is also important to note that 
prices can be volatile. Therefore, average prices 
should be used to account for this variation. 

Information on the types and volumes of 
forestry products could be collected from site 
managers and other relevant stakeholders. Price 
information is available from a range of sources 
and for a range of different timber products 
(e.g. hardwood and softwood). Information may 
be available from official forest Management 
bodies. For example, in the UK statistical 
information is available from the Forestry 
Commission, the non-ministerial government 
department responsible for forestry.26  
A simple example using this data is provided  
in Box 15 below.

Box 15. Calculating the value of timber 
production

The UK Forestry Commission provides 
information on prices and quantities 
associated with timber harvesting in the 
UK. For the year to September 2012, 
the average price in nominal terms for 
coniferous standing sales was £14.03 per 
cubic metre.27 The area of woodland in the 
UK at 31 March 2012 was estimated to be 
3.1 million hectares (1.6 million of which 
is coniferous). Total softwood (conifer) 
production in the UK for 2011 was  
9.9 million green tonnes, or 10.89 million  
cubic metres. 

Therefore, the value of softwood 
harvested per hectare was approximately 
[(£14.03)*(10.89 million)] / [1.6million ha] = 
£95/ha. These results also show that the 
quantity of production per ha is approx. 
6.8m3/ha.

Source: http://www.forestry.gov.uk/
statistics

An alternative approach is to use the  
value-transfer approach. Average per unit land 
area values (e.g. per hectare values) are available 
from a number of sources. For example, the 
Eurostat Forestry Statistics Pocketbook (2009 
edition)28 provides estimates of Gross Value 
Added (GVA) and Net Value Added (NVA) per 
hectare for the forestry sector across a range of 
EU countries including the UK (€115/ha and  
€75/ha), Italy (€41/ha and €34/ha), and the 
Netherlands (€156/ha and €139/ha) [2005 prices]. 
The Eurostat release in 2011 “Forestry in the EU 
and the world: a statistical portrait”29 (Table 1.5) 
provides estimates of Gross Value Added (GVA) 
per hectare for 20 EU countries (e.g. €128/ha for 
the UK, €41/ha for Italy, and €79/ha for Hungary 
[2005 prices]). These figures are calculated 
based on price/quantity data (forestry products) 
information and commercial forest area. There  
is considerable variation across the EU, with 
values per ha 20 times higher in Austria as they 
are in Greece.

Further information:

• Global forest resource assessments (FRA), 
which are produced by the UN Food and 
Agriculture Organisation (FAO) every five 
years, provide national level information on 
the volume and value of wood and non-wood 
forest products for a number of EU countries. 
For example, the 2005 FRA reported the total 
value of wood and non-wood forest products 
in Denmark to be €519 per hectare. See: 
http://www.fao.org/forestry/fra/en/

• European Forest Information Portal 
(EUROFOREST): http://forestportal.efi.int/
content/view/4/10/

• Eurostat – Forests: http://epp.eurostat.
ec.europa.eu/portal/page/portal/forestry/
introduction

• Price data for a number of European countries 
is available via the website of the UNECE/
FAO Forestry & Timber Section: http://
www.unece.org/forests/output/prices.html

• Forest Europe: http://www.foresteurope.org/

 – Forest Europe, UNECE, & FAO. 2011. 
State of Europe’s Forests 2011: Status 
and Trends in Sustainable Forest 
Management in Europe. 

• DG Environment – EU Forests and Forest 
Related Policies: http://ec.europa.eu/
environment/forests/home_en.htm

http://www.forestry.gov.uk/statistics
http://www.forestry.gov.uk/statistics
http://www.fao.org/forestry/fra/en/
http://forestportal.efi.int/content/view/4/10/
http://forestportal.efi.int/content/view/4/10/
http://epp.eurostat.ec.europa.eu/portal/page/portal/forestry/introduction
http://epp.eurostat.ec.europa.eu/portal/page/portal/forestry/introduction
http://epp.eurostat.ec.europa.eu/portal/page/portal/forestry/introduction
http://www.unece.org/forests/output/prices.html
http://www.unece.org/forests/output/prices.html
http://www.foresteurope.org/
file:///C:\Users\DonalMcCarthy\Downloads\o%09http:\www.foresteurope.org\state-europes-forests-2011-report
file:///C:\Users\DonalMcCarthy\Downloads\o%09http:\www.foresteurope.org\state-europes-forests-2011-report
file:///C:\Users\DonalMcCarthy\Downloads\o%09http:\www.foresteurope.org\state-europes-forests-2011-report
http://ec.europa.eu/environment/forests/home_en.htm
http://ec.europa.eu/environment/forests/home_en.htm
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 – New EU Forest Strategy: http://
ec.europa.eu/agriculture/forest/
strategy/index_en.htm

1.4. Water supply 

“The natural environment is the ultimate supplier 
of freshwater for human use”30

Water supply is a provisioning service that 
is used for a whole range of purposes, from 
agriculture and industry to human/household 
consumption. The provisioning of water 
for human use is primarily associated with 
freshwater habitats (e.g. open water, wetlands 
and floodplains). However, ecosystems such 
as forests also play an important role in the 
hydrological cycle. 

In general, agriculture and irrigation practices are 
one of the biggest users of water resources in 
Europe.31 It has been estimated that agriculture 
accounts for approximately 30% of total water 
abstraction and about 55% of water use in 
Europe.32 The value of this service therefore varies 
according to how it is used. On average, 42% 
of total water abstraction in Europe is used for 
agriculture, 23% for industry, 18% for urban use 
and 18% for energy production.33

At the outset, it is important to note that water-
related services are complex to assess. Although 
there are numerous studies that assess the value 
of the freshwater services provided by wetlands 
(such as water provisioning), it is rarely clear 
how this relates to the role of the ecosystem in 
producing that value. An individual site is likely 
to be influenced by hydrological processes 
occurring across a range of spatial and temporal 
scales. Ideally, water-related services should be 
studied at catchment level as any ecosystems in 
a catchment will affect the attributes of the water 
that passes through it. It is important to note 
that trade-offs are inherent both in the supply 
of hydrologic services and between the supply 
of hydrologic services and other ecosystem 
services. In relation to water provision, it is 
critical to determine the proportion of the water 
supply to downstream users that is provided 
by the site of interest. This service is closely 
linked with other water-related services such 
as water quality regulation. The cultural value of 
water-related services (in terms of leisure and 
recreation) is covered in a separate section. Water-
related services also play a role in underpinning a 
number of other provisioning services, assessed 
elsewhere in the relevant sections. 

Although an ecosystem itself does not create 
water, it does modify the amount of water 
moving through the landscape and can act as 
a store of water. Vegetation plays an important 
role in water provisioning as it is a major user 
of water; the principal effect of ecosystems 
on this service is thus to reduce the available 
quantity through direct use by plants. However, 
vegetation also plays an important role in 
preventing runoff. The role of Natura 2000 sites 
in supporting fresh water provisioning should 
be considered in the context of the water cycle 
as a whole. Natural water availability within a 
watershed can be assessed using water balance 
(or water budget) models.34 

The economic value of water comes from 
the many uses to which water can be put in 
satisfying people’s needs. Several economic and 
hydrological factors affect the value of water. 
These include which sector uses the water, 
the type of product supplied by the sector, the 
demand for the water’s final product, the site 
productivity of the location where the water is 
used, the level of complementary resources 
at the site and transportation, storage, and 
processing costs for off-stream uses.35

1.4.1. How to assess this service

TESSA (Peh et al. 2013) provides a step-by-step 
guide to assessing water provision at the site-
scale in relation to the supply of water for direct 
domestic use (e.g. for drinking water or washing) 
or industrial use (e.g. for factories or businesses). 
These methods are summarised below:

1. The first step is to conduct a stakeholder 
meeting to obtain any relevant available 
information regarding the quantity of water 
provided by the site and the different water 
users within the catchment. Information 
should also be sought regarding potential 
changes at the site under the alternative 
state (Water Method 1). This method 
provides guidance on how to collect 
information from stakeholders on water-
related services and how these might 
change in an alternative state. This meeting 
could include technical experts and/or 
individuals with statutory responsibilities in 
relation to water supply. 

http://ec.europa.eu/agriculture/forest/strategy/index_en.htm
http://ec.europa.eu/agriculture/forest/strategy/index_en.htm
http://ec.europa.eu/agriculture/forest/strategy/index_en.htm
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2. The second step involves using Water 
Method 4 (A, B, or C), following the chart 
outlined above:

• Water Method 4.A involves calculating 
water use using data obtained from the 
relevant national/regional water agency. 

• Water Method 4.B is a questionnaire-based 
approach to assessing the use of water 
provided by the site. 

• Water Method 4.C involves the use of 
the accessibly online spatial modelling tool 
WaterWorld to estimate the quantity of 
water provided by the site. This tool is freely 
available online. 

3. Valuing this service: In theory, the value of 
water supply can be estimated using market 
prices. However, it is worth noting that such 
prices do not necessarily reflect the true 
value of water. Water abstraction charges 
generally reflect the costs of managing the 
licensing system and not the full value of 
water. The prices charged for water vary 
greatly among EU Member States and do 
not necessarily reflect its true value. In the 
UK, for example, cost-based prices are used 
that, it is argued, grossly underestimate the 
very considerable consumer surplus that 
water users enjoy over and above the prices 
paid for this essential good.36 Prices also 
vary depending on different uses. Prices for 
domestic and household water are typically 
higher than prices for the industrial and 
commercial sector, as well as the irrigation 
and agricultural sector. 

The EU water framework directive requires 
EU Member States to ensure that water-
pricing policies provide adequate incentives 
to use water resources efficiently and to 
recover the true costs of water services 
in an equitable manner. However, variable 
progress has been made in implementing 
this policy across the EU Member States. 
Water consumption across Europe varies 
widely, mainly due to different water pricing 
regimes. In Europe, evidence suggest that 
water prices rarely reflect the full costs 
of water use, despite the requirements 
under the Water Framework Directive in 
relation to the “recovery of the costs of 
water services”37 Residential water and 
wastewater tariffs are generally linked to the 
cost of building, operating and maintaining 
drinking-water and wastewater systems,  
but tariffs rarely recover the full cost 
of service.38 In principle, when using 
the market price of water or “water 
dependent goods”, there needs to be a 
clear interdependency between the supply 
of considered goods (e.g. irrigated crops) 
and availability of water. The market price 
for groundwater often integrates other 
ecosystem service values, such as benefits 
related to water purification and water 
supply. It is often difficult to tease apart 
contributions from these individual services, 
therefore the market price based value 
estimates often reflect the value of a bundle 
of water related ecosystem services. An 
alternative approach is to use replacement 
costs (e.g. the costs of replacing existing 
sources of water with alternatives).

An alternative approach to assessing the 
value of this service is to use value-transfer 
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techniques. For unit value transfer, a good 
source of existing estimates available from 
primary valuation studies is Van der Ploeg 
and de Groot (2010).39 Using the value 
transfer function approach, the UKNEA 
(2011) estimated the average value of the 
water provided by inland wetlands in the UK 
to be £2/ha/year, and the marginal value of 
the water provided by an additional hectare of 
wetland to be £1/ha/year (all in 2010 prices).40 
Brander et al. (2013) recently conducted a 
meta-analysis of the value of the regulating 
services provided by wetlands in agricultural 
landscapes. This meta-analysis assessed 
values estimated via a range of methods, 
particularly replacement cost methods and 
avoided damage cost methods. A summary 
is provided in Table 8 below. The model 
assessed variation in value in relation to 
wetland site characteristics, the bio-physical 
and socio-economic context of the site, and 
potential beneficiaries of the services. Using 
this value function to transfer values to 
unstudied wetlands requires information on 
the type and size of the wetland, the type(s) 
of ecosystem services that it provides, the 
size of the surrounding human population, 
gross domestic product, the size of other 
wetlands in the vicinity of the site, the density 
of roads surrounding the site, and net primary 
production values. 

Table 8. Mean and median values by wetland 
service (US$/ha/year; 2007 prices)41

 Mean Median

Flood control 6,923 427

Water supply 3,389 57

Water quality 5,788 243

It is common to assess this service as part 
of a bundle of services provided by wetland 
ecosystems. The results of existing valuation 
studies of wetlands have also been used in 
a number of meta-analyses that have sought 
to draw out generally applicable estimates 
of bundles of wetland services. One of 
the most recent studies, conducted by 
Ghermandi et al. (2010) relies on over 400 
value observations derived from 170 valuation 
studies and 186 wetland sites worldwide. 
Using this model for value transfer requires 
information on the type and size of the 
wetland, the types of services provided, 
and the level of pressure exerted by human 
activities. Other relevant variables include 
GDP per capita, the size of the human 

population surrounding the wetland, and the 
total wetland area in proximity to the site.42 

Further information:

• Birol et al. (2006). Using economic valuation 
techniques to inform water resources 
management: A survey and critical appraisal 
of available techniques and an application. 
Science of the Total Environment, 365(1), 
105–122.

• UNEP. (2004). Freshwater in Europe – 
facts, figures and maps. United Nations 
Environment Programme/DEWA-Europe, 
Geneva, Switzerland.

• OECD. (2009). Pricing Water Resources 
and Water and Sanitation Services. OECD 
Publishing. (See Annex 1 and a number of 
tables/figures). 

• OECD. (1999). The Price of water: Trends in 
OECD Countries, OECD, Paris.  
www.oecd.org/water.

• The European Environment Agency (EEA) 
website also includes information on water 
prices for a select group of EU countries. 
See the Water Data Centre on the EEA 
website. 

1.5. Wild species diversity: bioprospecting

Many pharmaceuticals are based on, or 
derived from, plant compounds. The term 
“bioprospecting” refers to the search for 
valuable products such as pharmaceuticals in 
biological organisms.43 A crude estimate of 
the annual global market for pharmaceutical 
products, botanical medicines, and personal 
care/cosmetic products derived from genetic 
resources is between US$98 and US$193 
billion.44 However, there is considerable 
uncertainty surrounding the future commercial 
value of products derived from genetic 
resources. Considerable investment in research 
and development is generally required before 
such products can be marketed commercially.45 

Although there are examples of biodiversity in 
the EU being used to develop pharmaceuticals, 
the primary focus of bioprospecting is on the 
world’s biodiversity hotspots. Early estimates 
of the marginal value of land in biodiversity 
hotspots in relation to bioprospecting ranged 
from US$21 to US$9,177 per hectare.46 
Estimates that are more recent range widely, 
from US$1.23 to US$300 per hectare.47 Given 
the significant variation in species richness 

http://www.grid.unep.ch/products/3_Reports/freshwater_atlas.pdf
http://www.grid.unep.ch/products/3_Reports/freshwater_atlas.pdf
http://browse.oecdbookshop.org/oecd/pdfs/product/9710041e.pdf
http://browse.oecdbookshop.org/oecd/pdfs/product/9710041e.pdf
http://www.oecd.org/water
http://www.eea.europa.eu/themes/water/dc
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across the globe, it is likely that bioprospecting 
values are relatively small outside of the world’s 
biodiversity hotspots.48

No estimates of the value of ecosystems in 
conserving genetic resources are available 
at the EU level and there is no evidence of 
current interest in Natura 2000 sites as a 

resource for bioprospecting.49 It is likely that 
the most diverse and also possibly the least 
researched locations might have the greatest 
potential for bioprospecting. Therefore, species 
richness indicators may be a useful proxy for 
communicating the potential value of a site 
for bioprospecting. For more information, see 
Kettunen et al. (2009) Section 5.3.50
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2. Regulating services

Ecosystems provide a diverse range of regulating 
services. For example, they regulate the climate 
by sequestering and storing carbon, and they 
regulate air and water quality through the  
break-down and removal of pollutants. Regulating 
services can act both as final ecosystem services 
and intermediate ecosystem services. For 
example, ecosystems play an intermediate role 
in regulating the provision of final ecosystem 
services such as crop production by providing 
pollination and pest regulation services. Therefore, 
it is important to avoid the risk of double-counting 
the value of these services alongside the value of 
crop production services. In contrast, the direct 
role played by ecosystems in sequestering and 
storing carbon is generally considered as a final 
ecosystem service (climate regulation) that leads 
to direct benefits. It is important to note that there 
are a range of synergies and trade-offs between 
different regulating services, and between 
regulating services and other ecosystem services.  
It is also important to note that they operate over 
a range of spatial and temporal scales.

Further information:

• Kumar et al. (2010). Guidance Manual for 
the Valuation of Regulating Services. 

• Smith et al. (2011). Ch. 14: Regulating 
Services. In: The UK National Ecosystem 
Assessment Technical Report, UK National 
Ecosystem Assessment, UNEP–WCMC, 
Cambridge.

• Mäler et al. (2011). Accounting for 
Regulating Services. UNEP Ecosystem 
Services Economics (ESE) Working Paper 
Series. Paper No. 7.

2.1. Air quality regulation

Ecosystems help regulate air quality by 
influencing the concentration and deposition of 
air pollutants (e.g. particulates, nitrous oxides 
etc.) through a range of physical and biological 
processes. In particular, they influence air quality 
via the removal of contaminants. This section 
mainly considers the beneficial aspects of air 
quality regulation in relation to human health 
outcomes. Air quality regulation also influences 
other final ecosystem services such as crop 
production and leisure/recreation, which are dealt 
with elsewhere.

Understanding of the basic mechanisms 
whereby ecosystems influence air quality is 
well-developed and a number of modelling tools 
have been developed to quantify these effects 
at a local level for individual pollutants. However, 
using these modelling tools is time- and data-
intensive, and linking the impacts of changes 
in air quality to associated benefits in terms of 
human health (and other economic benefits) is 
quite challenging. The contribution of ecosystem 
air quality regulation to human welfare is thus 
“uncertain, variable and difficult to quantify”.51 In 
some cases, ecosystems may have detrimental 
effects on air quality (e.g. through the generation 
and release of volatile organic compounds). 

Overall, there is little evidence available regarding 
the value of benefits of ecosystems in enhancing 
air quality in the EU.52 Nevertheless, evidence 
suggests that air pollution plays a significant role 
as a predictor of inter-country and  
inter-temporal differences in subjective  
well-being in Europe53 and can have significant 
impacts on human health. 54 Kettunen  
et al. (2009) present one example from 
the Netherlands on the ability of different 
ecosystems to reduce air pollution, using 
avoided damage cost methods. The annual 
value of the associated health benefits are 
presented in per hectare terms (Table 9). 
However, these estimates should be treated 
with caution as a number of other studies have 
recorded markedly different benefit estimates.55

http://www.unep.org/pdf/Guidance_Manual_for_the_Regulating_Services.pdf
http://www.unep.org/pdf/Guidance_Manual_for_the_Regulating_Services.pdf
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=XPPBQJuWlzk%3d&tabid=82
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=XPPBQJuWlzk%3d&tabid=82
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/WP07_Accounting for Regulating Services_UNEP.pdf.
http://www.unep.org/ecosystemmanagement/Portals/7/Documents/WP07_Accounting for Regulating Services_UNEP.pdf.
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Table 9. Benefits of air quality regulation services in the Netherlands

Ecosystem Value per ha (€)

Min Max

Deciduous forest 9,847 61,418

Coniferous forest 17,547 118,418

Heathland 4,200 16,200

Reedbed/scrub 770 3,120
 

Much of the research that has been done in 
relation to this service has focused on the 
planting of trees in urban areas as a means of 
mitigating pollution.56 One of the most frequently 
used valuation methods is hedonic pricing, 
a technique that is extremely data-intensive. 
Evidence suggests that urban trees can have 
a significant positive effect on property values 
(Box 16).57

Box 16: Urban tree cover and residential 
property values

Sander et al. (2010) conducted a hedonic 
pricing study in Minnesota, USA, and 
found that a 10% increase in tree cover 
within 100 m of a house increased the 
average sale price by over US$1000. 
However, tree cover beyond 250 m was 
found not to contribute significantly to 
sale price. It is important to note that the 
values that are estimated using hedonic 
pricing methods capture the benefits 
associated with a whole bundle of 
ecosystem services (aside from just air 
quality regulation). It is also important to 
note that many of these benefits are likely 
to accrue to the wider public and so may 
be overlooked when focusing on private 
benefits that accrue to property owners.58 

There are a number of key factors that need to 
be considered when assessing this service:

• Location specific: the value of air quality 
regulation services is likely to be greater for 
sites close to centres of human population 
(e.g. urban areas) and/or industry where the 
number of individuals affected and/or the 
concentrations or air pollutants are greatest 
(e.g. areas with high rates of air pollutant 
emissions/high population densities).

• Importance of trees: trees are particularly 
effective at regulating air quality (and can 
also have beneficial effects in terms of local 

climate and noise regulation). These benefits 
are likely to be bigger where there is a 
greater number of trees, a greater diversity 
of tree species, and a greater diversity of 
vegetation structures.59

2.1.1. How to assess this service

Quantifying the air quality regulation services 
provided by a site is highly complex and data 
intensive and is unlikely to be possible for the 
majority of Natura 2000 sites. Using a “leaf 
area index” has been proposed as a potential 
state indicator for air quality regulation by some 
experts.60 

For individual Natura 2000 sites, the most 
feasible approach might be to use value-transfer 
methods to select appropriate per hectare values 
for different habitats and then multiply these 
values by the area of those habitats covered by 
the site to give overall benefit estimates.  
A number of meta-analyses have been 
conducted related to the value of air quality. 
For example, Smith and Huang (1995) conduct 
a meta-analysis of hedonic pricing models and 
find that the mean willingness-to-pay for a one 
unit reduction in total suspended particulates 
(in micrograms per cubic meter) is $109.90; the 
median is substantially lower at $22.40.61 

Alternative techniques include the use of 
damage costs or replacement costs. In the UK, 
damage cost estimates (in relation to health 
impacts) per tonne of emissions have been 
developed to offer approximations of the value 
of changes in air quality associated with key 
pollutants. However, using these estimates 
requires data on the annual changes in emissions 
by pollutant. Other potential methods include 
using replacement costs (the costs of replacing 
ecosystem air quality regulation services with 
man-made alternatives). However, this also 
requires an assessment of the volume of air 
cleaned by the site. 
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2.2 Noise regulation

Noise regulation is a final ecosystem service and 
is considered here in relation to the “human-
derived” noise associated with traffic and 
urbanisation. As such, this section is primarily 
relevant for urban Natura 2000 sites, such as 
those close to major roads and centres of human 
population. It is worth noting that noise pollution 
can have negative ecological consequences 
and affect a range of other regulating services 
including pollination services.62 Natura 2000 
sites exist in 32 major cities in Europe; over half 
of Europe’s capitals have one or more Natura 
2000 sites. Collectively, these sites harbour 40% 
of the threatened habitat types, half the bird 
species and a quarter of the rare butterflies listed 
in the two EU Nature Directives.63 

Exposure to noise can have a number of effects 
on human welfare in terms of health and  
well-being. It is well-established that noise 
(unwanted sound) from traffic and other sources 
creates health problems for people in urban 
areas and can have a negative effect on human 
well-being. A study conducted in the UK in 
2000/2001 found that over 50% of the UK 
population live in dwellings exposed to noise 
levels exceeding guideline values given by the 
World Health Organisation (WHO).64 Indicative 
estimates suggest that noise pollution imposes 
health costs in England of around £2 billion, 
alongside additional costs associated with 
“annoyance” and lost productivity.65 

Only limited information is available regarding the 
health impact of environmental noise in Europe. 
According to preliminary estimates published by 
the WHO/Europe in 2011, at least 1 million healthy 
life years are lost every year from traffic-related 
noise in western European countries.66 

Ecosystems can play a role in regulating this 
noise; ecosystem features such as vegetative 
structures can intercept noise and reduce the 
reflection of noise. In assessing the noise 
regulating service provided by an ecosystem, 
it is common to value this service as part of a 
bundle of goods provided by urban greenspace 
(e.g. air quality regulation, visual amenity etc.) 
using hedonic pricing methods as it can be 
difficult to separate out the effect of any one 
individual good upon people’s well-being, and 
hence individual valuation becomes problematic.

The main factors to consider when assessing 
this service are as follows:

• The distance to the source of the noise and 
proximity to population centres is one key 

factor to consider when assessing the noise 
regulating potential of a Natura 2000 site.67

• The type of noise (e.g. road noise vs. train 
noise vs. aircraft noise). 

• The structure of the ecosystem  
(e.g. vegetation structure). 

2.2.1. How to assess this service

Coarse-scale information is already available for 
some of Europe’s large urban agglomerations in 
the form of noise maps. If such information is not 
available, a range of modelling techniques can be 
used to construct noise maps; such techniques 
include consideration of the role of different 
vegetation types and structures in regulating 
noise. Alternatively, surveys can be conducted 
using a range of noise recording instruments and 
techniques. However, these techniques all require 
considerable technical expertise and are beyond 
the scope of this manual. 

Linking changes in noise levels to health and 
non-health impacts is not straightforward, and 
conducting original research using environmental 
valuation techniques is beyond the scope of this 
manual. Therefore, it is suggested that estimates 
are used from existing valuation studies using 
value-transfer techniques. The majority of studies 
that have been conducted have used hedonic 
pricing techniques to study how property prices 
are affected by noise exposure.68 The standard 
measure that is used in these studies is the Noise 
Sensitivity Depreciation Index (NSDI). The NSDI 
reports the percentage change in property prices 
as a result of a unit change in the noise level. 
In general, studies have found that a 1dB noise 
increase leads to a reduction in property values 
of approximately half a percentage point (0.5%).
An alternative approach is to measure the value 
per person per year. Stated preference methods 
which measure these values have occasionally 
been used, although the results have been  
more variable. 69

Further information:

• For general information regarding EU policy 
on environmental noise, see here: http://
ec.europa.eu/environment/noise/home.htm

• The World Health Organisation (WHO) 
provides information regarding the health 
impacts of noise exposure in Europe: http://
www.euro.who.int/en/health-topics/
environment-and-health/noise

http://ec.europa.eu/environment/noise/home.htm
http://ec.europa.eu/environment/noise/home.htm
http://www.euro.who.int/en/health-topics/environment-and-health/noise
http://www.euro.who.int/en/health-topics/environment-and-health/noise
http://www.euro.who.int/en/health-topics/environment-and-health/noise


66A Guidance Manual for Assessing Ecosystem Services at Natura 2000 Sites

Part C. Service assessment guide

• The Interdepartmental Group on Costs and 
Benefits (IGCB) in the UK have conducted 
research in relation to the economic valuation 
and human health impacts of noise pollution. 
See: http://archive.defra.gov.uk/evidence/
economics/igcb/publications.htm

• The NOISE database (Noise Observation 
and Information Service for Europe) is a 
useful source of information on levels of 
noise exposure in Europe’s large urban 
agglomerations. It contains data related to 
strategic noise maps delivered in accordance 
with European Directive 2002/49/EC (the 
Environmental Noise Directive). The NOISE 
data viewer (and a user guide) can be 
accessed here: http://noise.eionet.europa.
eu/. The data is also available for download. 

• Perino et al. (2011) provide a benefit transfer 
function for the valuation of urban green 
space (including noise regulation and air 
quality regulation): Perino et al. (2011). UK 
NEA Economic Analysis Report: Urban 
Green Space Amenity. 

• The Campaign to Protect Rural England 
(CPRE) have produced an “intrusion map” 
showing areas disturbed by the presence 
of noise and visual intrusion from major 
infrastructure. See: http://www.cpre.org.
uk/resources/countryside/tranquil-places/
item/1790-developing-an-intrusion-map-of-
england

• Nelson, J. P. (2004). Meta-analysis of airport 
noise and hedonic property values. Journal 
of Transport Economics and Policy (JTEP), 
38(1), 1–27.

2.3. Disease and pest control

Ecosystems play an important role in regulating 
pests and diseases through biological control. In 
particular, they can help regulate pathogens and 
pests via the maintenance of natural enemies 
of plant and animal pests and the regulation of 
the population(s) of plant and animal disease 
vectors.70 This service directly affects human 
health and well-being (in the case of human pests 
and diseases) and has potentially large indirect 
effects via its influence on final ecosystem 
services, such as crop and livestock production. 

This section largely focuses on the role of Natura 
2000 sites in regulating the incidence and 
spread of insect pests of agricultural crops, both 
on-site and on adjacent sites. Pest regulating 
services may reduce crop damages caused by 
pests leading to increased yields or a reduction 

in the financial costs associated with the use 
of pesticides. These biological (pest) control 
services are provided by a wide range of different 
species and play an important role in supporting 
agricultural production. There are a number 
of different management options available for 
enhancing this service. For example, grass 
field margins within agricultural landscapes can 
provide habitat for a range of different predators 
of crop pests.71 Note that this service interacts 
with a range of other provisioning and regulating 
services including pollination services.72

Pest control services are both economically 
and environmentally beneficial in that they can 
reduce yield losses and the environmental 
costs associated with chemical pesticide use.73 
Agricultural pests can cause considerable 
economic losses. In the US alone, it is estimated 
that more than US$18 billion is lost due to insect 
damage each year. In attempts to tackle such 
losses, globally almost $40 billion was spent 
on pesticides in 2007. The value of naturally 
occurring insect predators and parasitoids has 
been estimated at $4.5 billion annually in the 
United States based upon the value of crop 
losses as well as the cost of insecticides.74 
In the EU, €10.9 billion was spent on plant 
protection products (herbicides, insecticides and 
pesticides) in 2012 (valued at basic prices) as an 
input to agricultural production.75 

In theory, this service depends on the 
abundance and/or diversity of biological control 
agents (e.g. predators, insects, etc.) and the 
local proximity of these control agents to sites 
where crops are being grown.76 However, 
we still have a limited understanding of the 
relationships between biodiversity and biological 
control in agro-ecosystems, and the mechanisms 
underlying these relationships.77 This service is 
influenced by factors acting at a range of spatial 
and temporal scales.78 Nevertheless, a few 
general conclusions emerge:

• On average, increasing the diversity and/
or abundance of natural enemies generally 
strengthens pest suppression and improves 
crop yields.

• The proximity of crop fields to semi-natural 
habitats influences the abundance and 
diversity of available natural enemies to crop 
pests. Therefore, a Natura 2000 site situated 
in the vicinity of agricultural fields could play 
an important role in keeping crop pests under 
control. Also the diversity and connectivity 
of a landscape play an important role in 
maintaining the overall populations of natural 
enemies in the area. 

http://archive.defra.gov.uk/evidence/economics/igcb/publications.htm
http://archive.defra.gov.uk/evidence/economics/igcb/publications.htm
http://noise.eionet.europa.eu/
http://noise.eionet.europa.eu/
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://www.cpre.org.uk/resources/countryside/tranquil-places/item/1790-developing-an-intrusion-map-of-england
http://www.cpre.org.uk/resources/countryside/tranquil-places/item/1790-developing-an-intrusion-map-of-england
http://www.cpre.org.uk/resources/countryside/tranquil-places/item/1790-developing-an-intrusion-map-of-england
http://www.cpre.org.uk/resources/countryside/tranquil-places/item/1790-developing-an-intrusion-map-of-england
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• More generally, landscape complexity 
positively influences the diversity and 
abundance of natural enemies. The 
maintenance of patches of non-crop (or natural) 
habitat is particularly important in supporting 
predators of crop pests.79 Complex landscapes 
with larger proportions of semi-natural habitats, 
such as non-cropped areas, support more 
diverse and abundant communities of natural 
enemies and enhance biological control 
services in agro-ecosystems.80

2.3.1. How to assess the service

Practical methods for measuring the impact of 
natural enemies on pest populations include the 
use of in situ cage studies or the monitoring of 
pest and enemy densities over time. 81 However, 
such methods are quite time- and data-intensive 
(Box 17). 

Box 17. Pollination case studies

• An extensive exclosure field experiment 
conducted in Indonesia over 15 months 
examined the effects of biological control 
by birds and bats on insect communities, 
cacao fruit development, crop yield and 
leaf herbivory in Indonesian tropical 
cacao agroforests differing in local 
shade tree management and distance 
to primary forest. The study found that 
exclusion of birds and bats resulted in 
an increase in the abundance of pest 
species and a significant, economically 
important reduction in crop yields of 
almost one third, an estimated loss of 
USD$730 per hectare per year.82 

• An exclosure experiment in Costa Rica 
quantified the value of pest-control 
services provided by native birds and 
bats to tropical coffee plantations. 
Coffee’s most damaging insect pest is 
the coffee berry borer (Hypothenemus 
hampeii), a tiny beetle native to Africa 
that has spread to nearly every major 
coffee-producing country, leading to 
harvest losses greater than 75%. 
The study showed that birds reduced 
infestation by 50%, and that forest 
patches doubled pest control by 
providing habitat for borer-consuming 
birds. These pest-control services 
prevented US$75–US$310 per hectare 
in damage each year, a benefit per 
plantation on par with the average 
annual income of a Costa Rican citizen.83

Pest control can be valued using the 
replacement cost method. This method 
estimates the value of pest control services 
as the cost of replacing them with man-made 
alternatives (such as pesticides). Information is 
readily available regarding the costs of pesticides 
in Europe. Alternatively, if information is available 
on potential yield losses, costs of avoided 
damage can also be used as an estimate for the 
value of natural biological control. 

A number of indicators can be used to assess 
pest control services:

1. Biodiversity indicators

In general, evidence suggests that there 
is a positive relationship between species 
richness and pest regulation services. Other 
measures, such as functional and genetic 
diversity, may also be useful.84 Therefore, a 
simple indicator to use for measuring this 
service is the number of different species 
present at the site. 

A more detailed indicator to use might be 
the number of pest-control species present 
at the site.85 A simple method might be to 
identify the number (and/or abundance) of 
species that control pests that are present at 
the site and then construct a species richness 
indicator. Civantos et al. (2012) have identified 
a list of vertebrate species in Europe that 
provide pest control services in relation to 
invertebrate pests (Table 10) in agricultural 
ecosystems. A range of invertebrates such 
as spiders, ladybirds, and wasps have also 
been identified elsewhere as being important 
natural controllers of pests. 86 
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Table 10. Vertebrate species that provide invertebrate pest regulation services in Europe

Mammals Amphibians Reptiles Birds

Erinaceus 
concolor

Alytes 
obstetricans

Anguis fragilis Bubulcus ibis Upupa epops Turdus viscivorus

Erinaceus 
europaeus

Alytes cisternasii Chamaeleo 
chamaeleon

Falco naumanni Melanocorypha 
calandra

Parus major

Sorex araneus Bombina bombina Hemidactylus 
turcicus

Falco subbuteo Calandrella 
brachydactyla

Lanius collurio

Sorex coronatus Pelobates 
syriacus

Phyllodactylus 
europaeus

Falco tinnunculus Calandrella 
rufescens

Lanius minor

Crocidura russula Pelobates 
cultripes

Tarentola 
mauritanica

Falco vespertinus Galerida cristata Lanius nubicus

Crocidura 
suaveolens

Pelobates fuscus Lacerta vivipara Burhinus 
oedicnemus

Galerida theklae Lanius senator

Suncus etruscus Pelodytes 
punctatus

Lacerta lepida Glareola 
pratincola

Lullula arborea Lanius excubitor

Talpa europaea Bufo viridis Lacerta agilis Vanellus vanellus Alauda arvensis Pica pica

Talpa occidentalis Bufo bufo Podarcis hispanica Cuculus canorus Eremophila 
alpestris

Corvus corone

Talpa romana Bufo calamita Psammodromus 
algirus

Otus scops Hirundo daurica Corvus frugilegus

Glis glis Rana perezi Coluber 
viridiflavus

Athene noctua Delichon urbica Corvus monedula

Mustela nivalis Rana arvalis Coluber 
gemonensis

Caprimulgus 
europaeus

Anthus pratensis Sturnus unicolor

Rana lessonae Coluber 
hippocrepis

Caprimulgus 
ruficollis

Oenanthe 
oenanthe

Emberiza citrinella

Elaphe scalaris Apus apus Saxicola rubetra Emberiza 
hortulana

Elaphe longissima Apus melba Saxicola torquata Miliaria calandra

Elaphe situla Apus pallidus Turdus merula

Malpolon 
monspessulanus

Merops apiaster Turdus pilaris

2. Landscape complexity indicators

As already described, maintaining natural 
habitat is thought to improve farm crop 
yields by supporting predators of crop 
pests. Landscape complexity (or landscape 
composition) can be used as an indicator 
of the diversity and abundance of natural 
enemies. This indicator can be assessed 
using a range of different metrics depending 
on the data available and the scale of 
analysis. For example, Bianchi et al (2006) 
define “complex” landscapes as those 
with high proportions of forest, hedgerows, 
tree lines, field margins, grassland, fallows, 
channels or wetlands.87 Metrics that are 
often used include % natural habitat or 
% non-crop habitat within a landscape. 
However, very few studies have traced the 
benefits of maintaining natural habitat on (or 
adjacent to) farmland back to avoided crop 
damage, focusing instead on direct effects 
on predators.88 It is important to note that 
the positive response of natural enemies 

to greater landscape complexity does not 
necessarily translate into pest control. Yet, 
the prevention or reduction of crop damage 
is the key measure for the ecosystem 
service of pest control. 89 

2.4. Climate regulation

This section looks at the benefits of climate 
regulation services in relation to the mitigation 
of global climate change impacts via carbon 
sequestration and storage. Ecosystems play 
an important role in sequestering and storing 
carbon, thus reducing the amount of carbon 
in the atmosphere and contributing to climate 
change mitigation. 

For the purposes of this section, carbon 
sequestration refers to the absorption of 
carbon from the atmosphere by trees and other 
plants. Over time, sequestered carbon builds 
up to form stores of carbon. The rate of carbon 
sequestration depends on a range of factors, 
in particular the vegetation type and climatic 
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factors that influence rates of growth. However, 
land management practices can also have a 
significant influence. Carbon storage refers to 
the accumulation of carbon stocks over time in 
living and dead organic matter, above and below 
ground. The amount of carbon sequestered 
or stored in a given area depends on its 
sequestration/storage capacity, which can be 
measured in tonnes per hectare (per year). The 
change in the total amount of carbon stored is 
known as the carbon flux. 

It has been estimated that the Natura 2000 
network as a whole currently stores around  
9.6 billion tonnes of carbon, which is estimated 
to be worth between €607 billion and €1,130 
billion (stock value in 2010), depending on the 
price of carbon (ten Brink et al. 2011).90 Forests 
represent a particularly important store of 
carbon. However, a range of other habitat types 
can also sequester and store carbon, such as 
grasslands and wetlands.

Figure 8. Above- and below-ground living biomass carbon density (tC/ha) 91

2.4.1. How to assess this service

There are two main approaches to assessing 
this service, outlined below. The first approach 
involves the use of existing coarse-scale data 
and the second approach involves conducting 
local field surveys and taking detailed 
measurements. The latter approach requires a 
considerable amount of data to be collected.

1. Simple approach: Existing values

The simplest way to estimate carbon 
sequestration/storage is to use average 
values from ecosystems similar to the one 
in the study area. For a very coarse-scale 
analysis, ten Brink et al. (2010) provide 
estimates of carbon densities (tonnes of 
carbon stored per hectare) by Natura 2000 
habitat type (Table 11).92 
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Table 11. Carbon density by ecosystem type

Ecosystem classification Carbon density (tC/ha)

Marine and coastal ecosystem 212

Inland water ecosystems 285

Dryland ecosystem 139

Cultivated ecosystem (improved grassland) 139

Cultivated ecosystem (other) 80

Forest and other woodland 280

Mountain 130

Urban settlement -

These estimates can be combined with data on the area of each habitat type at the site to come up 
with an extremely rough estimate of the amount of carbon stored at the site. An example is provided 
in Box 18 below.

Box 18. Sample calculation

Suppose the site is 150 ha and consists of 
80% (150 ha*0.8 = 120 ha) forested land 
and 20% (150 ha*0.2 = 30 ha) cultivated 
land. The total carbon stock by habitat 
is calculated by multiplying the carbon 
density of each habitat type (Table 11) by 
the extent of each habitat type: 

Carbon stock of forested land = 280 tC/
ha*120 ha = 33,600 tC; Carbon stock of 
cultivated land= 80 tC/ha*30ha = 2,400 tC

Therefore, the total carbon stock for the 
site is as follows: 

Total carbon stock of site = 33,600 tC + 
2,400 tC = 36,000 tC

Alternatively, the web-based Co$ting Nature 
tool can be used to calculate a spatially explicit 
carbon service index based on existing coarse-
scale global maps. For more information, see 
http://www.policysupport.org/costingnature

2. Detailed approach: local assessment

TESSA (Peh et al. 2013) provides a 
comprehensive and accessible guide to 
conducting a field assessment of carbon 
stocks, carbon sequestration (positive 
flux), and carbon emissions (negative flux) 
associated with natural ecosystems. The 
appropriate method to use depends on 
the (main) habitat type and the level of 
management/disturbance at the site.

2.4.2. Valuing carbon

In order to value the carbon sequestration 
services of Natura 2000 habitats/sites in 
monetary terms, an appropriate carbon price 
needs to be applied. The basic equation for 
calculating the value of this service is  
shown below:

Value of carbon sequestered or stored = 
Amount of carbon sequestered or stored 
x carbon price 

There are different notions of value which 
can legitimately be used for the carbon 
price, depending on the decision-making 
context you seek to influence. There are 
therefore a range of different approaches that 
can be used and a broad range of available 
estimates. Typically, the valuation approach 
taken relies on an estimation of either the 
damages associated with climate change 
impacts arising from carbon emissions (called 
the marginal damage cost or the social cost 
of carbon) or the costs of climate change 
mitigation (marginal abatement cost). The 
marginal damage cost or social cost of carbon 
basically reflects the marginal value of the 
damage caused by an additional unit of 
carbon emitted to the atmosphere today. As 
such, it can be use to represent the benefits 
provided by a Natura 2000 site in terms of 
avoided emissions. Estimates of damage 
costs vary widely and depend upon a range of 
different assumptions (for example regarding 
the appropriate discount rate to use).  
Tol (2013) reports a mean estimate of the 
social cost of carbon as $196 per metric 
tonne, based on existing studies.93 

http://www.policysupport.org/costingnature
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An alternative approach is to use the marginal 
abatement cost which basically reflects the 
marginal cost of action to reduce emissions. 
Where a market exists, the traded price of 
carbon (e.g. the price of carbon in the EU 
Emissions Trading Scheme) may be used to 
reflect the marginal abatement cost. However, 
note that this price can change considerably 
depending on market conditions. For example, 
in March 2012, Thomson Reuters Point Carbon 
forecast an average price of €9/tonne over the 
2012–2014 period and €16/tonne by 2020.94 
However, in January 2013, prices fell to a record 
low less than €5 a tonne, a fall of 70% since  
mid-2011 as a result of sluggish demand 
resulting from an oversupply of permits.95 The 
current value of carbon in the EU ETS market 
can be observed in real time on websites 
such as http://www.pointcarbon.com/
productsandservices/carbon/ At the national 
level, carbon tax rates (if they exist) could also be 
used as a proxy for the cost of carbon.

Determining the most appropriate value to use 
is complicated due to the range of estimates 
and methodologies available but, as noted, it 
essentially depends on the decision-making 
context you seek to influence. In order to value 
the climate regulation services associated with 
a Natura 2000 site in monetary terms, one 
approach might be to apply a range of different 
carbon prices to reflect the degree of uncertainty 
that exists in relation to potential climate change 
impacts/damages and costs of abatement. The 
cost of carbon chosen can lead to very different 
values, hence potentially overestimating or 
underestimating the actual value of the service. 
Some countries may already have guidance in 

place regarding the appropriate carbon values 
to be used for the purposes of formal policy 
appraisal.

Further information:

• Bateman et al. (2014). UK National 
Ecosystem Assessment Follow-on. Work 
Package Report 3: Economic value of 
ecosystem services (Annex 4: Carbon 
Values). UNEP-WCMC, LWEC, UK. 

2.5. Pollination

This service largely relates to the role of 
ecosystems in regulating the incidence and 
spread of wild pollinators. The honey bee is 
the only species of pollinator that is widely 
managed; the majority of pollination services 
are provided by wild bees and other insects 
(particularly hoverflies), although vertebrates can 
also function as pollinators for a small number of 
species. These wild pollinators play an important 
role in supporting the production of a range of 
crops, in particular fruit and vegetables. This 
service interacts with a range of other services 
including provisioning and pest control services. 
For example, one study has demonstrated the 
synergistic effect of pollination and pest control 
on yields96

Figure 9. Illustrative map of pollination benefits (US$ per hectare)97

http://www.pointcarbon.com/productsandservices/carbon/
http://www.pointcarbon.com/productsandservices/carbon/
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
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In the UK, 20%of the cropped area comprises 
pollinator-dependent crops and the value of 
pollinators to UK agriculture is conservatively 
estimated to be £430 million per annum.98 At 
the European level, about 84% of all crops 
that have been studied depend on or benefit 
from insect pollination.99 The value of insect 
pollination to European agriculture is estimated 
to be worth approximately €22 billion per year, 
10% of the total economic value of European 
agricultural output.100 Worldwide, insect 
pollination is necessary for 75% of the crops 
that are used directly as human food. As well as 
influencing crop yields, recent research has also 
demonstrated that pollination services can also 
improve crop quality.101 Nevertheless, there is a 
severe lack of basic information on how species 
diversity, abundance and community composition 
of pollinating insects contribute to seed and fruit 
yield and quality in crops.102

Note that wild flowers are also highly dependent 
on insects for their reproduction, with an 
estimated 78–94% of flowering species relying 
on biotic pollination.103

Insect pollinators face growing pressure from the 
effects of intensified land use, climate change, 
alien species, and the spread of pests and 
pathogens.104 Management practices to enhance 
pollination services include conservation or 
restoration of natural or semi-natural areas within 
croplands, promotion of land-use heterogeneity 
(patchiness), addition of diverse floral and 
nesting resources, and consideration of pollinator 
safety when applying pesticides.105 

A number of factors are known to influence this 
service. 

• A more diverse pollinator community has 
been found to improve pollination services.106 
Pollinator species abundance and diversity 
are potentially affected by both local 
farm management and the surrounding 
landscape. Habitats that offer suitable 
sites for wild pollinators such as bees and 
butterflies include forest edges and flower-
rich grasslands.107

• The most important factors enhancing 
wild bee communities in agro-ecosystems 
are the amounts of high-quality habitats 
surrounding farms in combination with 
organic management and local-scale field 
diversity. If local-scale field diversity is low 
(e.g. large monocultural fields lacking crop 
or other plant diversity), then high-quality 
habitats in the surrounding landscape are 
particularly important.108 

• Natural and semi-natural areas surrounding 
farms may provide essential habitats and 
key floral resources and nesting sites that 
contribute to the long-term persistence of 
wild bees. Syntheses of data across multiple 
taxa, crop species and biomes reveal that bee 
visitation, richness and stability increase with 
decreasing distance from these habitats.109 

2.5.1. How to assess this service

The value of wild pollinators in commercial crop 
production can be estimated in a variety of ways; 
there is no generally accepted valuation method. 
The simplest approach involves using the market 
value (net of production costs) of those crops 
grown at the site as a proxy for the value of the 
service. Ideally, you should use a “dependence 
factor” to adjust the estimate based on the 
proportion of production that is dependent on 
wild pollinators. A more complex approach 
is to use a production function approach to 
account for the role played by other inputs to 
production. An alternative method is to estimate 
the costs that are saved by using wild pollinators 
rather than managed pollinators or alternative 
mechanical methods. It is important to note 
that estimated values may vary dramatically 
depending on the methodology that is used.110 
Some of the main methods are outlined in more 
detail below:

1. Market prices: the value of production 
dependent on pollination

The value of this service can be estimated 
in terms of the proportion of the total 
production value of a crop (See Part C: 
Section 1.1.) that is attributable to wild 
pollination services. This requires an 
estimate of the wild pollinator “dependence 
factor” (pollinator dependency ratio) i.e. the 
dependency of the crop on wild pollinators 
(e.g. Klein et al., 2007). This factor can 
range from 0 to 1 and relates to the extent 
to which yields would be reduced in the 
absence of (wild) pollinators. The list of 
crops is available online.111 Table 12 overleaf 
provides an example:
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Table 12. Sample pollinator dependence factors

Species Level of dependence Pollinator species

Turnip Great (production increase of 
40% to <90%)

honey bees and solitary bees

Rapeseed Modest (production Increase of 
10% to <40%)

honey bees, bumble bees, 
solitary bees, and hoverflies

Garden pea No increase bumble bees, solitary bees

The dependency factor is multiplied by 
the market value of production [net of 
production costs/the costs of variable inputs 
to production].112 It is important to note that 
many published dependency factors do 
not distinguish between wild and managed 
pollination and so may overestimate 
the value of wild pollinators. This can be 
corrected for if separate estimates are 
available for the proportion of pollination 
attributed to wild and managed pollinators.

It is important to note that published 
dependence factors are uncertain. Moreover, 
this total production value approach relies 
on a number of strong assumptions and 
simplifications. For example, it ignores 
the contribution made by other inputs to 
production and the changes in input use that 
may occur in the absence of wild pollinator 
services. The contribution made by other 
inputs to production can be accounted for 
using more complex production function 
approaches. 113

2. Cost-based: the cost of alternative 
pollination sources

The replacement cost method can be used 
to estimate the value of pollination services. 
This method calculates the cost of replacing 
the service provided by (wild) pollinators by 
alternative means e.g. managed pollinators, 
pollen dusting and hand pollination.114 One 
problem with this approach is that it assumes 
that managed pollinators will provide the same 
level of service as wild pollinators. However, 
some evidence suggests that wild insects 
pollinate crops more effectively than managed 
pollinators such as honey bees.115 Alternatively, 
you can calculate the value of the production 
that would be lost if pollinators were to decline 
by a certain amount, or were to be replaced 
by an alternative, less effective means of 
pollination (avoided damage cost approach).

These cost-based methods rely on a number 
of questionable assumptions and data that is 
sometimes difficult to obtain.116 

Further information:

• A useful source of information on pollination 
is the website of the collaborative STEP 
project (Status and Trends of European 
Pollinators, 2010–2015). The aims of this 
European Commission-funded project is 
to improve understanding of the nature, 
causes, consequences and potential 
mitigation of declines in pollinator services 
at local, continental and global scales. The 
website includes links to project publications 
and a range of related websites. See:  
http://www.step-project.net/

• European Pollinator Initiative (EPI): http://
www.europeanpollinatorinitiative.org/

 • http://ec.europa.eu/food/animals/live_
animals/bees/index_en.htm

2.6. Water quality

Water quality is a measure of the chemicals, 
pathogens, nutrients, salts, and sediments in 
surface and groundwater. Ecosystems contribute 
to improving water quality through a range of 
natural processes such as filtration, absorption, 
and dilution. Many of these processes operate 
at the catchment scale. The ability of an 
ecosystem to regulate water quality depends on 
a number of factors such as soil and vegetation 
type. This service is important for a range of 
final ecosystem goods and services e.g. food 
production, recreation, drinking water supply 
etc. It is important to note that water-related 
ecosystem services are highly inter-linked and so 
there is potential for double-counting to occur. 

Water purification by ecosystems has a high 
importance for Europe, because of the heavy 
pressure on water from a relatively densely 
populated region. Many Natura 2000 sites can 
contribute to maintaining or improving water 
quality, particularly wetlands and forests. The key 
piece of EU legislation in relation to water quality 
is the Water Framework Directive (WFD), the 
objective of which to achieve “good ecological 

http://www.step-project.net/
http://www.europeanpollinatorinitiative.org/
http://www.europeanpollinatorinitiative.org/
http://ec.europa.eu/food/animals/live_animals/bees/index_en.htm
http://ec.europa.eu/food/animals/live_animals/bees/index_en.htm
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and chemical status” for all EU waters by 
2015. Achieving the objective of good status is 
necessary to ensure the long-term availability of 
good quality water, a resource that is crucial to 
the delivery of a range of ecosystem services. 
However, recent assessments suggest that, 
despite some progress, good status will not  
be reached in 2015 for a significant proportion of 
water bodies.117 

2.6.1. How to assess this service

This section sets out methods for assessing 
the value of marginal changes in water quality 
associated with water quality regulation services. 
Ideally, it would be possible to assess the impact 
of changes in land-use or management practices 
on changes in water quality and then link 
these changes to one or more final ecosystem 
services. However, it is extremely challenging to 
link specific land-use/land-management changes 
at the local scale to changes in water quality and 
to then value these changes in economic terms. 
This is in part a result of uncertainty regarding 
the biophysical relationships. There are a wide 
range of potential water quality measures. 
However, assessing and monitoring ecosystem 
effects on water quality can take an extended 
period of time; such effects can vary seasonally 
and even daily, with some contaminants taking 
several years to move through a watershed. In 
addition, there are challenges associated with 
the spatially explicit nature of the benefits of a 
change in water quality and the multiple linkages 
with other ecosystem services.118 

Therefore, models are often used to assess 
potential impacts of ecosystem changes on 
water quality.119 Determining the extent to 
which a particular site contributes to water 
quality regulation requires a detailed physical 
analysis of the site. Mapping the provision 
of a service may be possible using existing 
ecological modelling tools. It is possible to map 
water quality regulation (purification) services by 
modelling ecosystem properties and functions. 
At the European scale, the contribution of rivers, 
streams, and lakes to the removal of nutrient 
pollutants from runoff water have been produced 
by Maes et al. (2011) using the GREEN model 
(Geospatial Regression Equation for European 
Nutrient losses).120

In terms of assessing the change in water quality 
regulation services between the baseline and 
alternative state, it is also worth noting that, 
according to Brauman et al. (2007), the effects of 
land-cover change on hydrological processes are 
generally not measurable until at least 20% of a 
catchment has been converted.121

TESSA (Peh et al. 2013) provides a useful step-
by-step guide to the quantification and valuation 
of water purification services at the site-scale: 

As above (for water provision), Water Method 1 
(M1) can be used to obtain information on water 
quality from additional stakeholder meetings and 
how the situation might change in the alternative 
state. This includes a list of suggested questions 
to ask. The categories of people that it might be 
useful to have meetings with could include:  
(a) those with technical expertise and/or 
statutory responsibilities relating to water 
services and/or (b) those who are likely to 
benefit from water services either locally at the 
site or further afield (e.g. downstream). 

Water Method 5 (M5: A–B) can be used to 
explore in more detail the potential for a site 
to improve water quality, and Method 5.C. 
discusses the alternative state. 

• M5.A includes guidance on direct 
measurement methods (e.g. the collection 
and analysis of water samples upstream and 
downstream from the site) and economic 
valuation methods (e.g. avoided costs of 
water treatment). 

• M5.B provides a step-by-step guide to using 
the WaterWorld Policy Support System 
(PSS) (link to Method 4.C), a web-based 
spatial modelling tool that can assess 
catchment-scale impacts on water-based 
ecosystem services for a variety of  
land-use and climate-change scenarios, 
for any site globally. The tool uses globally 
available datasets and process based 
models and can be applied to any terrestrial 
area globally. WaterWorld allows a 
hydrological baseline for the current state 
to be compared with outcomes for the 
alternative state for some water services. 
In order to use this method, all that is 
required is a computer with access to the 
internet and Mozilla Firefox as your browser. 
The tool is freely available at: http://www.
policysupport.org/waterworld 
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Note that the accuracy of the baseline data 
derived from the WaterWorld Policy Support 
System (PSS) is dependent on the accuracy 
of the input data. The data obtained from this 
model is rather crude for site-scale studies due 
to the coarse scale at which the baseline data is 
supplied, and thus assumptions must be made 
that these data are valid if you wish to apply 
at the site-scale. Nevertheless, it gives a good 
indication of the potential impact of changing 
the land-use of the site. Although all the 
necessary data for use are provided, if the user 
has better local data and the capacity to convert 
it into standard GIS (Geographical Information 
Systems) formats, it can be uploaded and used 
in preference to the datasets supplied with the 
system in order to improve the detail of results. 

The value of a change in water quality can be 
assessed using a number of different methods 
depending on the type(s) of benefits that 
are under consideration. The benefits of an 
improvement in water quality consist of both 
market and non-market benefits. In terms of 
market benefits, water quality is important to 
the extent that it affects the water treatment 
costs that water companies face in ensuring that 
household drinking water supplies are potable. 
Market benefits may also accrue to commercial 
fisheries and providers of water-based tourism 
and recreation services (Note: these benefits 

may be captured elsewhere). In terms of  
non-market benefits, water quality is important 
to the extent that it influences a range of 
cultural services. 

• Market benefits: market benefits associated 
with an improvement in water quality (e.g. 
in terms of benefits to industry and water 
companies etc.) can be assessed using 
estimates of avoided treatment or dredging 
costs that would otherwise have been 
incurred by water companies/suppliers. 
However, data on treatment costs can be 
difficult to obtain in some circumstances. 
The validity of such cost-based approaches 
is sometimes called into question as they 
use costs as a proxy for benefits. It does not 
follow that services provided by wetlands 
are highly valuable just because human 
engineered alternatives to provide services 
are expensive.122 

• Non-market benefits: contingent valuation 
is widely used as a means of assessing 
the value of a change in water quality. For 
example, NERA (2007)123 used a mixture 
of survey-based techniques (contingent 
valuation (CV) and choice experiment 
(CE) methods) to estimate the value that 
households in England and Wales put on 
water quality in terms of its affects on 
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biodiversity, aesthetics, and recreation. 
As part of this study, over 1,000 surveys 
were conducted across 50 different 
locations. Mean willingness to pay 
estimates for improvements in water 
quality in 95% of rivers and lakes to “good 
quality standards” were between £45 and 
£168 per household per year. Using this 
analysis, average benefits per km in the 
main river basins of England and Wales 

Box 19. Water quality improvements in Spain

The payment vehicle used was an 
increase in the current water bill.  
The results that were obtained showed 
that the average GRB resident was  
willing to pay an additional €33 as part 
of the water bill (equivalent to an 11% 
increase) in order to achieve the WFD 
water quality targets. 

Source: Ramajo-Hernández, J., & del 
Saz-Salazar, S. (2012). Estimating the 
non-market benefits of water quality 
improvement for a case study in Spain: 
A contingent valuation approach. 
Environmental Science & Policy, 22, 
47–59.

are £15.6/km, £18.6/km and £34.2/km for 
improvements that lift water quality from 
low to medium, from medium to high and 
from low to high respectively. Recreational 
benefits associated with water quality can 
be assessed using the methods outlined in 
the cultural services section e.g. in terms 
of visitor numbers etc. Revealed preference 
methods have also been used to assess the 
value of water quality.124

To obtain a valid measure 
of the non-market benefits 
of implementing the Water 
Framework Directive (WFD), 
Ramajo-Hernández and del  
Saz-Salazar (2012) use contingent 
valuation methods to assess 
public preferences with respect 
to the improvement of water 
quality in a Spanish watershed, 
the Guadiana river basin (GRB). 
Contingent valuation is a widely 
used approach to assessing the 
value of non-market goods. 
It is a survey-based method 
that involves asking respondents 
in a hypothetical market how 
much they are willing to pay 
for the provision of a public 
good or service that implies an 
improvement in their 
well-being or willingness to 
accept compensation for the loss 
of this good and the subsequent 
decrease in well-being.

In order to carry out this approach, it is 
necessary for the respondents to clearly 
understand the proposed change in water 
quality. However, this is sometimes 
challenging given that the quality targets 
are defined in the WFD in terms of 
chemical variables which are in practice not 
immediately understandable for the vast 
majority of respondents. Therefore, the 
study used visual aids and a water quality 
ladder’’ in which water quality was defined 
in terms of its suitability for specific  
water-use possibilities.
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• Value transfer: Using the value transfer 
function approach, the UKNEA (2011) 
estimated the average value of water 
quality improvements provided by  
inland wetlands in the UK to be £436/
ha/year, and the marginal value of an 
additional hectare of wetland to be 
£292/ha/year (all in 2010 prices).125 A 
meta-analysis by Brander et al. (2013) 
estimated that the median value of 
the water quality regulation services 
provided by wetlands is $243/ha/
year.126 Other meta-analyses associated 
with water quality are outlined in the 
footnote below.127

Studies have found mixed results regarding 
the accuracy of estimates obtained using 
benefit transfer techniques in relation 
to water quality improvements.128 Using 
value transfer requires input from an 
appropriately trained economist. 

The results of existing valuation studies of 
wetlands have also been used in a number 
of meta-analyses that have sought to draw 
out generally applicable estimates of the 
value of a suite of wetland services. These 
reviews have covered a range of wetland 
services, wetland types, and wetland 
valuation methods. 129 Given the strong 
linkages between different services, it 
may not be appropriate to value different 
wetland services individually using value 
transfer methods. 

Further information:

• The Water Information System for Europe 
(WISE): http://water.europa.eu/

• European Environment Agency (EEA) 
website (http://www.eea.europa.eu/themes/
water), in particular the EEA Water Data 
Centre (http://www.eea.europa.eu//themes/
water/dc)

• EU Water Initiative (EUWI):  
http://www.euwi.net/about-euwi

• UNEP. 2004. Freshwater in Europe – 
facts, figures and maps. United Nations 
Environment Programme/DEWA-Europe, 
Geneva, Switzerland.

• Birol et al. (2006) Using economic valuation 
techniques to inform water resources 
management: a survey and critical appraisal 
of available techniques and an application.  
Sci Total Environ 365(1–3):105–122. 

2.7. Hazard regulation – protection from 
flooding and coastal erosion

This section focuses on hazard regulation in 
relation to protection from flooding and coastal 
erosion. It may be useful to read Section 5.3 
in ten Brink et al. (2011) for an introduction to 
the role played by the Natura 2000 network in 
moderating extreme events.130 

2.7.1. Coastal protection

Coastal ecosystems such as those consisting 
of beaches, dunes, and saltmarshes play an 
important role in coastal protection, defined by 
Liquete et al. (2013) as “the natural defence of 
the coastal zone against inundation and erosion 
from waves, storms or sea level rise.” For 
example, coastal wetlands (such as saltmarshes 
and saltmarsh vegetation) contribute to coastal 
protection by reducing wave energy, increasing 
sedimentation, and/or reducing erosion and 
movement of sediments.131 In Europe, nearly half 
of the population live at the coast.132 According 
to the UKNEA (2011), the majority of UK coastal 
defence is provided by the natural environment, 
with only 18% protected by defence works 
and artificial beaches. Drivers of variance in the 
coastal protection function on coastal wetlands 
include a range of biotic and abiotic factors 
(Table 13 overleaf). 

http://water.europa.eu/
http://www.eea.europa.eu/themes/water
http://www.eea.europa.eu/themes/water
http://www.eea.europa.eu//themes/water/dc
http://www.eea.europa.eu//themes/water/dc
http://www.euwi.net/about-euwi
http://www.grid.unep.ch/products/3_Reports/freshwater_atlas.pdf
http://www.grid.unep.ch/products/3_Reports/freshwater_atlas.pdf
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Table 13. Important drivers of variance in the coastal protection function of coastal wetlands133

Abiotic variables Ecosystem variables
•	 Wave characteristics •	 Habitat width
•	 Adjacent land use •	 Resistance and resilience
•	 Soil characteristics •	 Fragmentation
•	 Presence and frequency of disturbances •	 Dominant species
•	 Topography •	 Vegetation structure: plant height, 

vegetation stiffness, etc.•	 Slope
•	 Bathymetry
•	 Water depth over plants
•	 Drainage systems
•	 Prevailing tides
•	 Distance to shore
•	 Distance from sediment source
•	 Distance to other ecosystems
•	 Exposure

Figure 10. Coastal Protection in Europe134

A recent study has mapped coastal protection 
services in Europe. Two maps are shown in 
Figure 10. The upper panel shows the natural 
potential of coastal ecosystems in Europe to 
protect against inundation or erosion (in terms 
of geological and ecological characteristics) and 

the lower panel shows the need for protection 
in terms of exposure (which depends on climatic 
and oceanographic conditions). The need for 
protection also depends on the presence of 
human infrastructure in the coastal zone; this 
can be assessed using measures such as human 
population density and the density of the road 
network.135 Still, the role of ecosystems on the 
moderation of extreme events remains poorly 
understood and is rarely taken into account in 
management or planning decisions. 

Only a few economic studies have estimated 
a value for this service using quite different 
approaches.136 For example, Costanza et al. (2008) 
estimated the economic value of coastal wetlands 
in the United States for coastal protection using 
data on the damage costs associated with past 
hurricanes and concluded that coastal wetlands 
currently provide $ 23.2 billion per year in storm 
protection services. The annual value of the 
service per hectare of coastal wetland ranged 
from $250 to $51,000.137 Many studies focus on 
the costs of alternative built defences and argue 
that these costs are saved when natural defences 
are used (assuming both are equally effective). 
Many existing coastal protection schemes 
rely on “hard” measures such as seawalls and 
bulkheads. 138 Under pressure from rising sea 
levels, an alternative to maintaining “hard” 
defences is managed realignment, where the 
engineered defences are deliberately breached, 
allowing the coastline to recede and creating 
intertidal habitat that provides natural protection. 
There is limited evidence available regarding 
the net benefits of natural vs. built coastal 
defences, with the exception of some managed 
realignment scheme assessments.
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2.7.1.1. How to assess this service

A number of approaches are available for 
estimating the value of this service:

1. Replacement cost approach

One approach to valuing coastal protection 
in the absence of detailed evidence is to 
estimate the expenditure on man-made 
coastal defences that is avoided by relying 
on the natural defences provided by coastal 
wetlands i.e. the (net) cost of replacing the 
service with a man-made alternative.139 For an 
example of this approach, see King and Lester 
(1995), who estimate that coastal wetlands 
represent a saving relative to man-made 
alternatives of £0.47 million to £0.94 million 
per hectare in capital costs, and £9,400 
per hectare in annual maintenance costs 
(adjusted to 2010 prices).140 An estimate of 
the average cost of building seawalls (£1,522 
per metre) is provided by the UK Environment 
Agency (EA, 2007).141 This could be used 
to estimate the cost of man-made coastal 
defences by multiplying by the length of 
coastline covered by saltmarsh habitat within 
a Natura 2000 site. Some unit cost estimates 
of upgrading coastal defences to deal with 
sea-level rise are presented by Jonkman et al. 
(2013) and references therein.142

Note: that there are a number of problems 
with this method. For example, it fails to 
account for the value of the assets that are 
being protected, or the risk of flooding, and it 
assumes that the two forms of defence are 
perfect substitutes. 

2. Avoided damage cost approach

An alternative approach to assessing the 
benefits of coastal hazard regulation is to 
estimate the costly damage that is averted 
as a result of the service being provided. 
Damage may be averted as a result of a 
reduction in the frequency of flooding or a 
reduction in the severity of flooding in terms 
of its economic impacts (or a combination of 
both). The basic methodology for assessing 
the benefits of hazard regulation combines:

• An assessment of risk, in terms of the 
probability or likelihood of future floods 
or hazards to be averted, and;

• A vulnerability assessment in terms of 
the damage that would be caused by 
those floods and therefore the economic 
saving to be gained by their reduction.  

The basic vulnerability assessment 
requires the area that is likely to be 
affected by flooding to be defined, 
followed by an investigation of the 
potential damages to buildings, 
infrastructure, and other assets in  
the affected areas.143 Ideally, this should 
also include an estimate of the change 
(reduction) in risk association with the 
ecosystem. 

In relation to risk, information from national 
and/or regional flood risk assessments should 
be available in most countries. In terms of 
damage costs, this can be calculated using 
market prices. Impacts which are not valued 
in monetary terms should be described and 
quantified. An appropriate range of probabilities 
and damage cost estimates should be used.144 
For an example of this type of approach, see 
Turner et al. (2007) who estimate the costs of 
coastal managed realignment.145

3. Value transfer approach

As part of the UKNEA, Morris and Camino 
(2010) estimate that the average value of the 
storm buffering and flood control services 
provided by coastal wetlands in the UK is 
£3,730/ha/year (2010 prices). The estimated 
marginal value of an additional hectare is 
slightly lower at £2,498/ha/year.146 

Further information:

• Project Appraisal Guidance Supplementary 
Note: Assessing and Valuing the Risk to 
Life from Flooding for Use in Appraisal of 
Risk Management Measures; Defra 2008. 
See: http://www.defra.gov.uk/environ/fcd/
guidance/pagn/default.htm

• Project Appraisal Guidance Supplementary 
Note: Valuation of Agricultural Land and 
Output for Appraisal Purposes; Defra 2008. 
See: http://www.defra.gov.uk/environ/fcd/
guidance/pagn/default.htm

• eftec. (2010). Flood and coastal erosion 
risk management: economic valuation of 
environmental effects. Handbook for the 
Environment Agency for England and Wales.

2.7.2. Water regulation: inland flood 
protection/control

Flooding in Europe can result in significant 
economic losses. Between 1998 and 2009, 
Europe suffered over 213 major damaging floods, 
causing some 1,126 deaths, the displacement of 

http://www.defra.gov.uk/environ/fcd/guidance/pagn/default.htm
http://www.defra.gov.uk/environ/fcd/guidance/pagn/default.htm
file:///C:\Users\DonalMcCarthy\Downloads\pdf\GEHO0310BSFH-e-e.pdf
file:///C:\Users\DonalMcCarthy\Downloads\pdf\GEHO0310BSFH-e-e.pdf
file:///C:\Users\DonalMcCarthy\Downloads\pdf\GEHO0310BSFH-e-e.pdf
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about half a million people and at least  
€52 billion in insured economic losses.147  

As a result, significant sums of money are spent 
on flood control. 

Ecosystems can play a major role in reducing the 
probability and severity of flooding, with different 
types of land-use/land management having a 
significant impact on the severity of flooding of 
adjacent or downstream sites via changes to 
water retention, storage, and release. The ability 
of a site to control the water flow depends on 
the ecosystem type and a range of ecosystem 
characteristics, particularly in relation to soil and 
vegetation. Ecosystems affect the water balance 
mainly through two processes: interception and 
infiltration. Certain types of vegetation cover can 
increase interception and reduce surface runoff, 
while infiltration is strongly determined by the soil 
properties. The surface runoff, which is the main 
factor for flood formation, also depends on abiotic 
factors like rocks and topography.148 Wetlands 
can be a particularly valuable source of flood 
control services, depending on their location, by 
absorbing and slowing floodwaters.149 

Context is clearly important: a wetland site 
within a floodplain is likely to be more valuable 
in terms of flood mitigation services than a 
similar site in an area less prone to flooding. 
It is important that the actual role of a Natura 
2000 site in regulating water flows is always 
carefully considered and established before any 
valuation of the possible benefits takes place. 
In many cases, existing evidence on the role of 
water regulating services is likely to be broader 
than the Natura 2000 site in question. A range 

of different metrics could be used to present 
estimates of the importance of water regulation 
services. Some of these estimates will require 
field measurements and specific calculations. 
These might include:150

• area and volume of groundwater reservoir;

• area protected from flooding; 

• number of households/people/properties 
protected from flooding; 

• number of businesses situated in flood risk 
zones, e.g. more detailed information on 
their importance to the local and regional 
economy; 

• infiltration capacity of the site (e.g. amount 
of water/surface area); and 

• amount of crop yields/fish catch supported 
by regulated water flow or flood mitigation.

In general, floods are very complicated to 
understand, model, and forecast. Typically, 
hydrological models are required to assess 
flood regulation services.151 The EU Flood 
Directive (2007) requires member states to 
map flood hazards and risks in their territory. 
This information will form the basis of future 
flood risk management plans. Many member 
states have already developed flood hazard 
maps, although fewer have mapped information 
regarding exposure and damage costs. Moel  
et al. (2009) provide a summary of the availability 
of flood maps in European countries.152

A
n

d
y H

ay (rsp
b

-im
ag

es.co
m

)

Shag Phalacrocorax aristotelis

http://ec.europa.eu/environment/water/flood_risk/index.htm
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2.7.2.1. How to assess this service

TESSA (Peh et al. 2013) provides a simple set of 
steps for assessing water regulation services at 
the site scale. 

• Water method 1 (M1) can be used to obtain 
information on flooding from additional 
stakeholder meetings (beyond the initial 
rapid assessment) and how the situation 
might change in the alternative state. This 
includes a list of suggested questions to ask. 
The categories of people that it might be 
useful to have meetings with could include: 
(a) those with technical expertise and/or 
statutory responsibilities in relating to water 
services and/or (b) those who are likely to 
benefit from water services either locally at 
the site or further afield (e.g. downstream). 

• Water method 2 (M2) involves the use of 
free online modelling software to map the 
water-related services provided by a site. The 
services are not valued in economic terms, 
but are indexed on a 0–1 scale globally. The 
tool uses globally available datasets and 

process based models and can be applied 
to any terrestrial area globally. In order to 
use this method, all that is required is a 
computer with access to the internet and 
Mozilla Firefox as your browser. The Co$ting 
Nature tool is freely available at:  
http://www.policysupport.org/
costingnature 

• Water method 3 (M3: A-C) can be used 
to assess flood protection services using 
hydrological data in terms of (a) whether the 
site offers flood protection services;  
(b) quantifying flood protection services; and, 
(c) assessing the alternative state (provides 
a number of examples). These methods 
involve guidance on how to conduct field 
observations, use existing hydrological 
data, and a range of potentially applicable 
economic valuation techniques. 

http://www.policysupport.org/costingnature
http://www.policysupport.org/costingnature
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In order to assess the benefits of a reduction in 
flood hazard (in terms of avoided damages), the 
simplest approach is to estimate the damage 
that is averted as a result of the service being 
provided. Damage may be averted as a result 
of a reduction in the frequency of flooding or a 
reduction in the severity of flooding in terms of 
its economic impacts (or a combination of both). 
These costs (which are indicators of the value of 
the service) could include the costs of damage 
to properties and infrastructure, or costs of loss 
of harvest due to flooding etc. There are a range 
of direct and indirect impacts that it may be 
necessary to include in any assessment, some 
of which may be non-market. The costs of direct 
impacts (such as damages to private buildings 
and contents) are generally easier to quantify than 
indirect impacts (such as disruption and induced 
production losses). In comparison to other fields 
of water resources management, flood damage 
data are still scarce.153 A number of flood damage 
models have been developed in Europe. However, 
the results obtained using these models can be 
highly uncertain.154 

Meyer et al. (2013) synthesise current knowledge 
about cost assessment methods for various 
hazards and cost types (See Table 14). The review 
of existing methods and practices relating to 
cost assessments for natural hazards revealed 
that there is a strong focus on the direct costs of 
natural hazards. In terms of direct costs, many 
are a function of the nature and extent of the 
flooding. Therefore, the most applied approach is 
the use of damage functions that relate one or 
more hazard parameters to monetary damages.155 

Table 14. Damage cost categories

Cost category Description

Direct costs
These costs relate to damages to property due to direct physical contact with the 
hazard, i.e. the physical destruction of buildings, inventories, stocks, infrastructure 
or other assets at risk.

Business 
interruption 
costs

These costs occur in areas directly affected by the hazard. Business interruptions 
take place, for example, if people are not able to carry out their work because 
their workplace is either destroyed or not accessible due to a hazard. 

Indirect costs

These are losses induced by either direct damages or business interruption costs. 
They can occur inside or outside of the hazard area and often with a time lag. 
These losses include, for example, induced production losses of suppliers and 
customers of companies directly affected by the hazard. 

Intangible 
costs

These costs refer to damages to goods and services which are not measurable 
(or at least not easily measurable) in monetary terms because they are not traded 
on a market. Intangible effects include, for instance, environmental impacts, 
health impacts and impacts on cultural heritage. 

Risk mitigation 
costs

These costs can be regarded as part of the total cost of natural hazards and are 
thus considered an essential cost category. 

An alternative approach is to use value transfer 
methods. For the UKNEA (2011), Morris and 
Camino (2010) use value transfer methods to 
estimate that the average value of the inland 
flood control provided by wetlands in the UK 
is £608/ha/year (2010 prices). The estimated 
marginal value of an additional hectare is slightly 
lower at £407/ha/year. 

Further information:

 • http://www.floodrisk.eu/

• The FLOODsite research project ran from 
2004 to 2009 in support of the EU Floods 
Directive. It consisted of a programme of 
research and development work addressing 
flood risk analysis and management. The 
website contains links to a range of relevant 
reports and publications. http://www.
floodsite.net/default.htm. 

• Other relevant websites include:

 – Flood Risk Management Research  
 Consortium: http://web.sbe.hw.ac. 
 uk/frmrc/index.htm

 – CRUE European Research Area  
 Network: http://www.crue-eranet. 
 net/about_CRUE.asp

 – DG Environment – Water: http:// 
 ec.europa.eu/environment/water/ 
 flood_risk/

http://www.floodrisk.eu/
http://www.floodsite.net/default.htm
http://www.floodsite.net/default.htm
http://web.sbe.hw.ac.uk/frmrc/index.htm
http://web.sbe.hw.ac.uk/frmrc/index.htm
http://www.crue-eranet.net/about_CRUE.asp
http://www.crue-eranet.net/about_CRUE.asp
http://ec.europa.eu/environment/water/flood_risk/
http://ec.europa.eu/environment/water/flood_risk/
http://ec.europa.eu/environment/water/flood_risk/
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3. Cultural services 

Broadly speaking, cultural services relate to the 
non-material benefits that people obtain through 
contact with nature. As such, consideration of 
the “environmental settings” where humans 
and nature interact is key to understanding the 
range of benefits provided by cultural services in 
terms of human health and well-being. There are 
a range of definitions of cultural services, two of 
which are provided below:

• “...the experiences that people enjoy as  
a result of interactions with nature  
(e.g. recreation), as well as more 
intangible pleasures arising from 
knowledge about the existence of nature 
or its spiritual value.”156

• “...the non-material benefits people  
obtain from ecosystems through  
spiritual enrichment, cognitive 
development, reflection, recreation  
and aesthetic experiences.”157

As yet there is no commonly accepted 
framework for defining and assessing cultural 
services. There is on-going academic debate 
regarding the most appropriate “value” 
framework to use when assessing cultural 
services.158 The Millennium Ecosystem 
Assessment recognises a range of types of 
cultural goods provided by ecosystems including 
recreational goods, religious and spiritual goods, 
education and ecological knowledge goods, and 
cultural identity and heritage goods.159 Cultural 
services therefore include clear use-related 
values (such as recreation and associated 
physical/mental health benefits) as well as  
more intangible values such as those relating  
to spiritual beliefs and cultural identity. These  
non-use values are extremely important and they 
are thought to form a significant share of the 
total value associated with natural ecosystems.

However, of all the benefits provided to people 
by ecosystems, cultural services are the ones 
that are perhaps most frequently overlooked, in 
part as a result of the difficulty of capturing them 
using traditional valuation methods. Despite 
being included in most typologies of ecosystem 
services, and being widely recognised as 
important, they have received little attention in 

practice. Due to their intangible nature and the 
challenges of quantifying and valuing them,  
most are rarely fully considered in ecosystem 
service assessments. 160

Both monetary and non-monetary techniques 
are available for assessing the value of some 
cultural services. It can be difficult to separate 
many of the cultural services in relation to their 
influence on human well-being; many of the 
services are interrelated and overlapping to 
some extent.161 Studies attempting to assess 
cultural services typically involve the collection 
of qualitative data from users or visitors via the 
use of questionnaires/interviews or participatory 
methods.162 A number of potential indicators 
for assessing cultural services are also available 
(Part A: Quantifying Ecosystem Services).163 

Further information:

• Church et al. (2011). UK National Ecosystem 
Assessment. Chapter 16: Cultural Services. 
In: The UK National Ecosystem Assessment 
Technical Report. UK National Ecosystem 
Assessment, UNEP–WCMC, Cambridge

• Church et al. (2014). UK National Ecosystem 
Assessment Follow-on. Work Package 
Report 5: Cultural ecosystem services and 
indicators. UNEP–WCMC, LWEC, UK.

• De Groot et al. (2005). Ch. 17 Cultural 
and Amenity Services. In: Millennium 
Ecosystem Assessment: Ecosystems and 
Human Well-being: Current State and Trends. 
Island Press, Washington, DC.

3.1. Recreation and tourism

Many Natura 2000 sites represent environmental 
settings where people can interact with nature 
and are a popular location for leisure/recreation 
and tourism. In England, it is estimated that 
there are almost three billion trips to the natural 
environment annually, with an average of 41% 
of the adult population visiting the natural 
environment each week. People visit the natural 
environment for a variety of reasons including 
exercise, relaxation, fresh air, scenery, and 
wildlife.164 In the EU, just over one quarter (26%) 

http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://www.unep.org/maweb/en/condition.aspx
http://www.unep.org/maweb/en/condition.aspx
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of holidaymakers state that their main reason 
for going on holidays is to visit nature, although 
this figure varies considerably between different 
nationalities.165 In addition, when deciding on a 
holiday destination almost a third (32%) of EU 
citizens regard environmental attractiveness as 
the key consideration.166 A key indicator of the 
value of this service is the number of visits to 
the site. The number of visits will depend on a 
range of factors, including: 167

• Availability of substitutes: In areas 
where there are a range of substitute 
environmental settings available for 
recreational activities, the number of visits 
to any given site is likely to be lower. 

• Accessibility: the quality and quantity of 
transport infrastructure and the distance 
between the site and major population 
centres are both likely to be important in 
determining the number of visits to a site. 

• Site attributes (e.g. habitat type and 
quality, visitor infrastructure): the number 
of visits and the value of a visit are likely 
to vary according to the habitat type 
characteristics associated with a given 
site. Aesthetic preferences for different 
types of natural environments are 
strongly dependent on the environment’s 
ecological condition.168

3.1.1. How to assess this service

1. Indicators 

i. Number of visits

The (annual) number of visits to a site can 
be used as an indicator of the value of this 
service. In the absence of existing data, 
estimating the number of visits to a site 
requires visitor surveys to be conducted. 
The simplest way of doing this is to 
conduct a basic census of visitors. This 
involves organising staff or volunteers to 
count the number of people visiting the 
site, typically at the site entrance/exit or 
other key focal points. Where there are a 
number of site access points, it may be 
necessary to count visitors at a number 
of locations, making sure not to count 
the same visitors twice in the same 
day. It is unlikely to be feasible to count 
visitors across an entire year. Counts 
should therefore be conducted on each 
of a reasonably large and representative 
sample of days/weeks throughout a year 
in order to account for seasonal variation 
in visitor numbers.169 

A detailed manual for undertaking 
visitor monitoring (counting and 
surveying) in nature areas has been 
produced with support from the Nordic 
Council of Ministers and the Swedish 
Environmental Protection Agency [Kajala, 
L., et al. (2007). Visitor monitoring 
in nature areas – a manual based 
on experiences from the Nordic 
and Baltic countries] in order to help 
provide standardised methods and 
tools for learning more about outdoor 
recreationists and their use of nature 
areas. The manual covers how to carry 
out visitor counting and surveys and how 
to report/use the results. 

In terms of more detailed analysis, it may 
be possible to apply a transferable trip 
generation function (TGF) which models 
the expected number of visits to a site 
based on a range of spatial variables (e.g. 
population distribution, road density) and 
site-specific characteristics.170 

ii. Accessibility

Geographical Information Systems (GIS) 
can be used to measure the accessibility 
of green space. For example, after 
carrying out a survey of local residents 
regarding their use of a site, the locations 
of survey respondents could be mapped 
using their self-reported postcodes. 
Then a measure of accessibility could 
be computed by assessing the distance 
along the road network to the site under 
consideration.171 A site which is  
“highly accessible” relative to other 
similar sites is likely to be more valuable 
from a socio-economic and health/ 
well-being perspective. 

In the absence of visitor postcode 
data, an alternative approach is to map 
the boundaries of a site in a GIS and 
combine this with socio-economic data 
indicating household locations/centres of 
high population density to calculate the 
number of households with good access 
to a site using either Euclidean (straight 
line) distances or network analysis 
(which involves modelling real world 
networks [such as roads and paths] and 
greenspace entry points).172 

Some recent studies have attempted 
to assess cultural services using novel 
participatory mapping techniques to 
identify “hotspots” of cultural service 

http://www.naturvardsverket.se/Documents/publikationer/620-1258-4.pdf
http://www.naturvardsverket.se/Documents/publikationer/620-1258-4.pdf
http://www.naturvardsverket.se/Documents/publikationer/620-1258-4.pdf
http://www.naturvardsverket.se/Documents/publikationer/620-1258-4.pdf


85A Guidance Manual for Assessing Ecosystem Services at Natura 2000 Sites

Part C. Service assessment guide

provision.173 “Public Participation in 
Geographic Information Systems” (PPGIS) 
methods can be used to examine the 
relationship between cultural ecosystem 
service values and environmental 
variables (e.g. habitat types etc.) and 
offer an alternative to more traditional 
methods.174 Social survey data and 
ecological data, if available, can potentially 
be analysed using the GIS-based SoLVES 
tool (Social Values for Ecosystem 
Services) developed by the USGS.175

2. Valuation

i. Market prices

There is a large literature available 
regarding the value of outdoor recreation 
activities based on site-specific survey 
data. Some of the value of outdoor 
recreation may be captured by existing 
markets for goods and services related 
to recreational activities (e.g. user/
access fees), meaning that direct market 
prices can used as an estimate of the 
value of this service. 

TESSA (Peh et al. 2013) presents a 
simple approach to estimating the 
value of each visit to a site by using 
visitor surveys to calculate the visitor 
cost associated with a visit to the site 
(e.g. expenditure on travel, entrance 
fees, etc.). This can then be used as 
a simple lower-bound estimate of the 
recreational value of a visit, by assuming 
that the expenses incurred in visiting 
the site are at least as big as the value 
that the visitor places on it. For a more 
refined estimate, a sample of visitors 
could be asked to complete a simple 
questionnaire indicating their motivations 
for visiting the site. This can then be 
used to adjust the findings (e.g. x% of 
y visits to the site were nature-based). 
An example question could be: “Please 
indicate what percentage of your reason 
for visiting this site is for viewing/
appreciating nature and/or wildlife?” 
Some guidelines and a template 
questionnaire are provided by Peh et 
al. (2013): Recreation Method 2. The 
value obtained can then by multiplied 
by the annual number of visits to derive 
the annual total spend. Note: that this 
method may significantly underestimate 
the recreational value of visits to the site. 

For more detailed guidance, and for 
information on the further set of steps 
required to estimate the economic 
impacts of total visitor spending in terms 
of local income and jobs, see Part C (4): 
Wider economic benefits: expenditure 
and income/employment. 

ii. Non-market methods

There are a wide range of non-market 
valuation techniques that can be used 
to estimate the recreational value of a 
visit to a site, including hedonic pricing, 
travel cost methods, and contingent 
valuation/choice experiments (Box 20). 
For example, hedonic pricing methods 
can be used to estimate the value that 
people place on environmental settings 
by using economic models to determine 
the price premium that people are 
willing to pay to live near them. These 
estimated effects can then be used as 
a proxy for the value of these settings 
in terms of their recreation or “amenity 
value”. There is now a considerable 
body of evidence suggesting that, 
after controlling for other determining 
factors, residential house prices tend 
to be higher in locations proximate to 
green spaces and natural settings (e.g. 
nature reserves, parks, woodlands etc.). 
For example, the UKNEA found that as 
proximity to National Parks decreased, 
house prices fell by almost £500 per 
kilometre.176 However, hedonic pricing 
methods are very data-intensive and 
need to be conducted by experts with 
experience of statistical modelling and 
analysis. In addition, such methods can 
only reflect values which are embodied 
within property prices; the extent 
to which this may include the value 
of all the cultural benefits linked to 
environmental settings is uncertain. 
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Box 20. Outdoor recreation: a case 
study in Finland

In Finland, the rapid growth of nature-
based tourism has expanded tourism 
and outdoor recreation activities from 
protected areas into privately-owned 
commercial forests. This has created 
demands to modify current forest 
management regimes (e.g. less frequent 
clear-cutting along forest trails etc.).  
A study involving a choice experiment 
analysing both domestic and foreign 
tourists’ willingness to pay for enhanced 
forest ecosystem services found that 
tourists are willing to pay over €10 
per week for the benefits provided by 
privately-owned forests in terms of 
recreation (landscape) and biodiversity 
values. More than half of the tourists 
surveyed agreed that tourists should 
pay for preserving the landscape. When 
asked how payments should be collected, 
most participants favoured adding the 
charges to the price of accommodation. 
Interestingly, over half said that the 
payments should be compulsory rather 
than voluntary. 

Source: Tyrväinen et al. (2013). Demand 
for enhanced forest amenities in private 
lands: The case of the Ruka-Kuusamo 
tourism area, Finland. Forest Policy and 
Economics.

iii. Value transfer

Numerous existing estimates are 
available regarding the monetary value 
of recreational benefits per visit/visitor 
day. As such, it may be possible to use 
value transfer techniques. For example, 
Fredman et al. (2012) provide an overview 
of economic values associated with 
nature-based recreation in Sweden (freely 
available online).177 BIO Intelligence 
Service (2011) provide a set of values 
for four “groups” of European countries 
based on a literature review focused on 
existing studies conducted in the EU 
regarding the price visitors are willing 
to pay to enjoy the recreational benefits 
of nature areas (see Table 15 below).178 
However, it is important to note that 
these results are based on a limited 
number of habitats and geographical 
areas. In addition, they mask the 
considerable variation that exists.

Table 15. Estimated recreational values (2006 €).

Group Countries Value (per visit/visitor day)

1 Austria, Denmark, France, Ireland, Luxembourg, 
Netherlands, Sweden € 5.08

2 Belgium, Finland, Germany, United Kingdom € 10.36

3 Cyprus, Italy, Greece, Malta, Portugal, Spain € 3.60

4 Bulgaria, Czech Republic, Estonia, Hungary, Latvia, 
Lithuania, Poland, Romania, Slovakia, Slovenia € 0.24
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Aside from these unit values, Sen et al 
(2013) have developed a meta-analysis 
model based on over 300 previous 
assessments of the value of an outdoor 
recreational visit.179 The determinants 
of recreational visit values include site 
characteristics (such as the dominant 
ecosystem type) and a range of other 
variables. This study produced a set of 
ecosystem-specific values for the UK 
(Table 16). In terms of specific  
habitat, evidence is available from a 
meta-analysis of forest recreation values 
in Europe obtained via the use of the 
travel cost method.180 The results show 
substantial variation in recreation values 
across studies. The consumer surplus 
pre-trip ranged from €0.66 to €112, with 
a median value of €4.52.

Table 16. Value per person (per trip)

Ecosystem Value 
(£2010)

Greenbelt and urban fringe farmlands £5.36

Mountains, moor, and heathlands £5.03

Marine and coastal £3.96

Woodlands and forests £3.34

Freshwater and floodplains £1.82

Grasslands £1.54

3. Health goods

Natura 2000 sites potentially provide a 
range of human physical, mental and social 
health benefits to the extent to which they 
provide places for exercise and recreation 
and places where people can interact with 
nature. Accessible environmental settings 
are particularly important close to urban 
areas, where the overwhelming majority of 
people in Europe live. A site which is close 
to a densely populated area will provide 
many more health benefits than a physically 
identical site in a remote area, because it  
is accessible to more individuals. These 
health benefits represent one of the key  
non-market benefits associated with 
recreation in environmental settings. 

There is a growing body of evidence 
demonstrating a positive relationship 
between mental and physical health and 
contact with nature.181 For an example of 
some of these relationships, see  
Table 17.182 However, the way in which 
contact with nature affects people’s  
well-being and health is complex and poorly 
understood. In addition, there is limited 
evidence regarding the way in which 
biodiversity influences these relationships, 
although a small number of studies suggest 
that more diverse environments tend to 
result in greater health and well-being 
benefits, although there is undoubtedly a 
cultural component.183

Table 17. Examples of the health and well-being benefits associated with exposure to/contact 
with nature184

Type of exposure Health or well-being measure

Percentage of local green space Increased perceived general health

Proportion of local green space Increased self-reported happiness; decreased stress events

Window view of natural space Decreased post-operative hospital stay; increased performance 
on attentional measures; increased diverse aspects of well-being

Images of natural space Faster recovery from stressed state, increased self-reported 
positive affect, and decreased self-reported anger and fear

Visits made to urban green 
space Decreased stress experiences

Time spent in forest 
environment

Decreased stress response, blood pressure, and pulse rate, and 
increased well-being
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In terms of exercise, by estimating the 
effects of an accessible natural greenspace 
on the propensity to exercise, and linking 
this exercise to human health benefits, 
it should be possible to capture potential 
cost savings to health authorities from 
reduced medical bills. For example, one 
study has estimated that a 1% reduction 
in inactivity would save over 1,000 lives 
and over £1 billion medical expenses per 
year in the UK.185 However, due to the lack 
of firm quantitative evidence regarding 
the relationship between the amount of 
greenspace/access to greenspace and 
physical activity, it is extremely difficult to 
attribute these monetary values to particular 
sites. More evidence is needed to determine 
the exact nature of the complex interaction 
between biodiversity, ecosystem services 
and human health.186 

Nevertheless, at the local, regional, or 
national level there may be data available 
regarding public expenditure on dealing 
with the vast array of health problems 
associated with inactivity (e.g. obesity, heart 
disease, diabetes, various forms of cancer). 
For example, in the UK, the Department of 
Health reports estimates that the direct cost 
of physical inactivity to the National Health 
Service (NHS) is over £1 billion per year. In 
addition, the indirect costs for the wider 
economy in terms of lost productivity are 
estimated to be over £6 billion per year.187 
Such costs are likely to grow considerably 
in the coming decades; by 2050 obesity-
related costs to the NHS could rise to 
almost £10 billion, with the wider cost to 
society rising to almost £50 billion.188 Serious 
problems in relation to inactivity have also 
been documented elsewhere in Europe 
(Box 21)189, suggesting that the value of 
providing greater access to green space 
could be considerable. Although it may be 
difficult to directly link these figures to site-
scale benefits, they can prove to be useful 
for advocacy and communication purposes 
regarding the importance of the natural 
environment for public health. In the future, 
it will be necessary to quantify the extent to 
which the quality/quantity and accessibility 
of the natural environment influences levels 
of physical activity, and how this links to 
health benefits and avoided costs.

Box 21. Key facts on physical inactivity 
in Europe 

• Physical inactivity is one of the leading 
risk factors for health and is estimated 
to contribute to one million deaths per 
year in Europe (10% of the total)

• More than half of Europe’s population 
is not active enough to meet health 
recommendations. The trend is 
towards less activity, not more.

• Only 34% of European young people 
report enough physical activity to 
meet current guidelines.  

Aside from exercise, access to nature 
reserves such as Natura 2000 sites can 
benefit human health and well-being simply 
by exposing people to nature, leading to a 
variety of psychological, emotional and mental 
health benefits, reduced stress and increased 
quality of life.190 The UK NEA provides an 
overview of some of the most commonly 
applied physiological and questionnaire-
based tools/instruments for measuring the 
physical and mental health benefits arising 
from exposure to nature, many of which are 
place-based and involve pre- and post-activity/
intervention completion of a questionnaire for 
both treatment and control groups (see  
Ch. 23. (Section 23.7 pages 1,169–1,173).191 
Other methods involve epidemiological 
research studies which primarily report 
correlations between ecosystem use and 
health benefits. However, the difficulty 
with this type of analysis is that it is very 
challenging to establish causality and  
often relationships can only be described,  
not explained.

Further information:

• UK sources:

 – The RSPB. (2010). Every Child Outdoors 

 – Pretty et al. (2011). Chapter 23: Health 
Values from Ecosystems. In: The 
UK National Ecosystem Assessment 
Technical Report. UK National Ecosystem 
Assessment, UNEP–WCMC, Cambridge. 

 – Natural England. (2012). Health and 
Natural Environments – An evidence 
based information pack.  
More information is available in a special 
section of the Natural England website 
(here). 

http://www.rspb.org.uk/Images/everychildoutdoors_tcm9-259689.pdf
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=S901pJcQm%2fQ%3d&tabid=82
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=S901pJcQm%2fQ%3d&tabid=82
http://www.naturalengland.org.uk/Images/health-information-pack_tcm6-31487.pdf
http://www.naturalengland.org.uk/Images/health-information-pack_tcm6-31487.pdf
http://www.naturalengland.org.uk/Images/health-information-pack_tcm6-31487.pdf
http://www.naturalengland.org.uk/ourwork/enjoying/linkingpeople/health/default.aspx
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• Other sources: 

 – The United States Environmental 
Protection Agency (EPA) has developed 
an interactive tool – the Eco-Health 
Relationship Browser – that allows users 
to explore the services that ecosystems 
provide and how they affect human health 
and well-being. The tool identifies key 
scientific evidence for linkages between 
human health and ecosystem services 
– benefits supplied by nature. This 
interactive tool provides information about 
several of our nation’s major ecosystems, 
the services they provide, and how those 
services, or their degradation and loss,  
may affect people.

 – Health and Environment Alliance:  
http://www.env-health.org/

 – European Centre for Environment and 
Human Health: http://www.ecehh.
org/research/#!wellbeing-the-natural-
environment

 – The Natural Capital Initiative (NCI), 
a leading UK forum bringing together 
scientists, policy-makers, business, 
industry and others, to discuss how 
the ecosystem approach might be 
implemented in practice, has a range 
of relevant information in relation to 
ecosystem services and health. See: 
http://www.naturalcapitalinitiative.org.
uk/ecosystem-services-and-health

 – European Environment Agency: 
Environment and Health http://www.eea.
europa.eu/themes/human/

3.2. Other cultural services

3.2.1. Religious and spiritual goods 

Natural sites valued for their religious or spiritual 
importance are the world’s oldest form of 
protected area, and are significant for the spiritual 
well-being of many faith groups.192 Spiritual and 
religious services are extremely difficult to value 
in economic or monetary terms as a result of 
their intangible nature, and attempts to quantify 
them raise important philosophical and ethical 
questions. The spiritual values people hold for 
ecosystems have a strong non-instrumental 
component, such that they are not suitable to 
being subjected to economic analysis. Nature can 
produce feelings of inspiration, harmony, peace 
and security; capturing these in economic terms 
is problematic.193 Nevertheless, the value that 
sacred and/or beautiful sites can bring to faith 
groups and other groups and individuals should 
not be neglected in site-based assessments, 
particularly given the influence that these values 
can have in shaping attitudes to the natural 
environment.194 

Note: that it may be possible to capture some of 
these values using qualitative techniques.  
To the extent that sacred sites represent places 
of pilgrimage and religious retreat, at least a 
lower-bound estimate of their importance may be 
captured using the methods described in relation 
to visitor expenditure, although this is likely to 
result in significant underestimation. 
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Sunset over heathland at RSPB Arne nature reserve

http://www.epa.gov/research/healthscience/browser/introduction.html
http://www.epa.gov/research/healthscience/browser/introduction.html
http://www.env-health.org/
http://www.ecehh.org/research/#!wellbeing-the-natural-environment
http://www.ecehh.org/research/#!wellbeing-the-natural-environment
http://www.ecehh.org/research/#!wellbeing-the-natural-environment
http://www.naturalcapitalinitiative.org.uk/ecosystem-services-and-health
http://www.naturalcapitalinitiative.org.uk/ecosystem-services-and-health
http://www.eea.europa.eu/themes/human/
http://www.eea.europa.eu/themes/human/
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Box 22 summarises some of the key messages 
to emerge from the workshop on Spiritual 
values of protected areas of Europe, held at the 
International Academy for Nature Conservation, 
Isle of Vilm, Germany, November 2011.

Box 22. Spiritual values of protected 
areas of Europe

• In most European protected areas, 
spiritual or non-material values are 
not explicitly discussed in planning 
or management documents, even in 
cases in which spiritual values are the 
main feature that attract visitors to the 
protected area. 

• Recent surveys show that one of 
the main reasons why visitors go to 
protected areas is to enjoy a spiritual 
experience within nature – solitude, 
beauty, silence, grandeur, harmony, etc. 

• In many European countries there is 
a much felt need to promote new, 
creative and effective approaches that 
will allow different societal groups 
(mostly urban) to profoundly reconnect 
to nature. Most protected areas offer 
outstanding opportunities and have a 
unique potential for enabling people to 
experience spiritual values of nature. 

How to use spiritual values to increase 
or enhance public support for  
protected areas:

1. Managers of protected areas could 
emphasise the fact that religious/
spiritual natural sites have been 
established and recognised since  
pre-historical times in many highly 
diverse civilisations and have often 
been preserved as a result. Recognition 
of this long-standing reverence may 
increase respect and public support. 

2. Managers should acknowledge the fact 
that certain spiritual activities, creating 
a deep affinity to nature, have been 
performed since ancient times and 
should continue to be nurtured (e.g. 
prayers, meditation and contemplation). 

3. Managers and planners could increase 
interest in protected areas by teaching, 
documenting, mapping and interpreting 
spiritual values via participatory 

processes, workshops, lectures and 
observations, and also by using local 
place names, myths, legends and 
traditional tales. 

4. Custodians of sacred sites and other 
“holders” of spiritual values are natural 
allies in nature conservation and 
could thus be potential facilitators for 
protected areas with regard to local 
people and enhance the acceptance of 
necessary conservation measures. 

5. Honest dialogue between managers 
– or other staff – of protected areas 
and the “holders” of spiritual values 
is crucial. Therefore, as a first step 
contact, communication and a search 
for common ground for co-operation  
is necessary. 

6. Integrate spiritual values into all aspects 
of protected areas, from names, 
boundaries and designs, to planning 
and management objectives and 
actions, all the while working with local 
stakeholders. 

7. Build and communicate the evidence 
for spiritual values in protected areas 
by using case studies and existing 
expertise. 

8. Develop a stronger spiritual component 
in principles and management actions 
regarding visitor conduct, education and 
community involvement in protected 
areas, as well as setting up training 
programmes for protected area staff. 

9. When appropriate, set up interpretation 
centres and programmes regarding the 
spiritual meanings of sacred natural 
sites in protected areas in order to raise 
respect for these sites amongst visitors 
and/or to enable visitors to enjoy their 
spiritual atmospheres. 

Source: Mallarach, J. M. (2012) Workshop 
Proceedings: Spiritual values of 
protected areas in Europe – Isle of Vilm, 
2nd–6th Nov 2011. 

http://www.bfn.de/fileadmin/MDB/documents/service/Skript322.pdf
http://www.bfn.de/fileadmin/MDB/documents/service/Skript322.pdf
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Further information:

• For information regarding spiritual values and 
protected areas, see the publications section 
of the website of the IUCN (WCPA) Cultural 
and Spiritual Values Task Force:  
http://www.iucn.org/about/work/
programmes/gpap_home/gpap_people/
gpap_tilcepa/gpap_spiritual/

• Church et al. (2011) Ch. 16: Cultural 
Services. In: The UK National Ecosystem 
Assessment Technical Report. UK National 
Ecosystem Assessment, UNEP–WCMC, 
Cambridge Section. 

3.2.2. Cultural identity and heritage

Cultural heritage values relate to the significance 
that individuals, communities, and societies 
place on landscapes or landscape features of 
historical importance, including individual species 
and sites. In addition to historical linkages, it is 
also recognised that there are current cultural 
linkages between humans and the environment 
that strongly influence and shape cultural 
identity.195 For example, “hedgerows” are an 
important landscape feature of cultural/historical 
significance in several EU countries (e.g. UK 
and France). Other examples in the EU context 
include heathlands and orchard meadows.196 In 
Europe, there are a range of landscape types 
that reflect centuries of interaction between 
humans and nature/the natural environment 
and are of considerable cultural importance and 
value.197 However, cultural identity and cultural 
heritage values are difficult to measure in 
ecosystem service assessments.198 

Like other cultural services, markets may 
indicate monetary values to the extent that they 
can be marketed to tourists. One major challenge 
in assessing heritage and cultural identity values 
is determining the spatial extent of these service 
and the individuals and communities that should 
be incorporated in the value assessment.199

A number of suggested indicators for cultural 
heritage and identity values include visitor 
numbers (Box 23) and visitor surveys (e.g. 
number of visitors, the extent to which the 
motivation for visiting was linked to the 
importance of the site in “cultural heritage/
identity” terms etc.). However, many aspects 
of cultural heritage and identity are likely to be 
poorly captured by quantitative indicators such 
as these. It is perhaps important to construct 
a “narrative” around the cultural/historical 
importance of the site embedded within the 
wider landscape. In relation to “features” that 

are considered inspirational or of cultural/
spiritual importance, a useful indicator of value 
might be the number of visitors or users of the 
site each year. 

Box 23. Case study

In the UK, the Taking Part survey 
commissioned by the Department for 
Culture, Media and Sport (DCMS & ONS 
2010) collects data at the national level for 
England about participation in the historic 
environment. Between 2005 and 2009, 
nearly 97,000 people responded to the 
survey. In 2005/06, 57% of adults had 
visited at least two historic environment 
sites in the previous 12 months; this figure 
rose to 62% in 2007/08, but fell back to 
58% in 2008/09.200 

The UK also uses Landscape Character 
Assessment (LCA) as a tool for identifying 
the features that give a locality its 
“sense of place”. LCA can be used in 
many situations, for example in devising 
indicators to gauge landscape change 
and to inform regional planning, local 
development, environmental assessment 
and the management of protected 
landscapes. Landscape Character 
Assessment is concerned primarily 
with landscape character, rather than 
with landscape quality or value. Natural 
England and Scottish Natural Heritage 
have produced a practical guide to LCA 
which can be found here: http://www.
naturalengland.org.uk/ourwork/
landscape/englands/character/
assessment/

Further information:

• Information on the European Landscape 
Convention is available here, including a 
guide to national landscape data.

3.2.3. Education and ecological knowledge 
goods

Environmental settings provide surroundings  
for outdoor learning where engaging with nature 
can lead to enhanced connectedness to nature, 
increased ecological knowledge, and positive 
educational outcomes. Many Natura 2000  
sites have the potential to be an excellent 
educational resource by offering opportunities  
for education trips.

http://www.iucn.org/about/work/programmes/gpap_home/gpap_people/gpap_tilcepa/gpap_spiritual/
http://www.iucn.org/about/work/programmes/gpap_home/gpap_people/gpap_tilcepa/gpap_spiritual/
http://www.iucn.org/about/work/programmes/gpap_home/gpap_people/gpap_tilcepa/gpap_spiritual/
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://uknea.unep-wcmc.org/Resources/tabid/82/Default.aspx
http://www.naturalengland.org.uk/ourwork/landscape/englands/character/assessment/
http://www.naturalengland.org.uk/ourwork/landscape/englands/character/assessment/
http://www.naturalengland.org.uk/ourwork/landscape/englands/character/assessment/
http://www.naturalengland.org.uk/ourwork/landscape/englands/character/assessment/
http://www.coe.int/t/dg4/cultureheritage/heritage/Landscape/default_en.asp
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In relation to educational/scientific value, a 
useful indicator of value might be the number 
of schoolchildren visiting the site each year or 
the number of scientific studies carried out each 
year. Estimating the benefits of education in 
monetary terms is difficult. Possible methods 
include the following:

• Travel cost methods e.g. travel costs related 
to school trips to nature reserves.

• Other cost-based approaches e.g. staffing 
costs and fees associated with school trips 
to nature reserves.

A case study conducted as part of the UKNEA 
(2011) is outlined below:

Box 24. Case study

Research conducted as part of the 
UK National Ecosystem Assessment 
(UKNEA) assessed the economic value of 
children’s outdoor educational experiences, 
specifically in relation to nature-based 
school trips, via a “cost of investment” 
approach. During 2009/10, there were 
almost 2,000 organised school trips to 51 
nature reserves managed by the RSPB, 
the largest wildlife conservation charity in 
the UK. The cost of making these trips was 
assessed by estimating the travel costs 
associated with these visits. The analysis 
estimated that these trips were based 
on total investment costs of between 
£850,000 and just over £1.3 million. The 
“cost of investment“ approach does not 
reveal the level or benefit of ecological 
knowledge acquired, but gives an indication 
of the financial outlay for an activity 
which can contribute to the acquisition of 
ecological knowledge.

A second case study included in the 
UKNEA related to the RSPB Big School 
Birdwatch, an initiative which involves 
pupils and teachers counting species of 
birds visiting school grounds for an hour 
on any day in a two-week period. In 2010, 
69,100 pupils and nearly 6,300 adults took 
part. By using government estimates of 
the cost to government of students in 
education, the analysis suggests the value 
of pupil and teacher time contributing to 
the RSPB Big School Birdwatch is £374,000 
or an average of £188 per school.

Source: Mourato et al. 2010201

A novel approach to measuring children’s 
connection to nature is outlined below:

Box 25. Connection to nature

Children today have less contact with the 
natural world than 50 years ago and as a 
result are less connected to nature. There is 
convincing evidence to show that exposure 
to the natural environment positively 
affects health and well-being in children and 
promotes healthy personal development. 

Previous research in relation to “connection 
to nature” measures has found that the 
scores are correlated with life satisfaction/
measures of subjective well-being and 
overall happiness.202 

The RSPB commissioned the “Green 
Exercise Research Team” at the University 
of Essex to establish a scientifically robust 
and logistically practical methodology to 
measure connection to nature in children 
aged between 8 and 12: the Connection to 
Nature Index (CNI). 

This methodology is available on the 
RSPB website alongside a guide to using 
the index and a template questionnaire. 
The questionnaire consists of 16 items to 
be rated on a 5-point Likert scale, from 1 
(strongly disagree) to 5 (strongly agree). The 
Index can be calculated by taking the mean 
score across the 16 items.

http://www.rspb.org.uk/ourwork/policy/education/research/connection-to-nature.aspx
http://www.rspb.org.uk/ourwork/policy/education/research/connection-to-nature.aspx
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4. Wider economic benefits:  
expenditure and income/employment

4.1. Introduction

By providing a range of ecosystem services 
that contribute to human health and well-being 
in a variety of ways, Natura 2000 sites can also 
generate significant local economic impacts; 
direct and indirect employment associated 
with Natura 2000 sites and spending in the 
local economy by site employees and visitors. 
These impacts have been identified as of “high 
relevance when demonstrating the value of 
Natura 2000 sites”.203 

One of the major ways that Natura 2000 sites 
support local income and employment is by 
attracting visitors to an area who then go on to 
spend money in the local economy, generating 
additional income and employment (See  
Box 26). There are between one and two billion 
visits to Natura 2000 sites each year. A study 
conducted for the European Commission in 2011 
estimated that the total expenditure related to 
tourism and recreation supported by Natura 
2000 was between around €50 and €85 billion 
in 2006, and that this expenditure supported 
up to eight million full-time equivalent (FTE) 
jobs.204 However, these figures are subject to 
considerable uncertainties as a result of the lack 
of detailed site-specific (or even region-specific) 
data currently available.205 

Another way that Natura 2000 sites can support 
local economies is by employing local people. 
Many of these employees will then go on to also 
spend money in the local economy. The study 
mentioned above reported that Natura 2000 
sites also support other forms of employment, 
including approximately 1.75 million jobs in 
agriculture, forestry, and fisheries. 

Box 26. RSPB nature reserves and local 
economic impacts

Broadly speaking, the local economic 
impacts associated with nature reserves 
can be grouped into two categories:  
(i) those associated with managing 
the reserves (e.g. direct employment 
of reserve staff, direct reserve 
expenditure on equipment and other 
goods and services related to reserve 
management, spending by volunteers 
and employees in the local economy); 
and, (ii) those associated with visitors to 
the reserve (e.g. tourist spending in the 
local economy). In general, the largest 
impacts tend to be associated with visitor 
spending. 

A 2011 study conducted by the Royal 
Society for the Protection of Birds (RSPB) 
found that the network of over 200 nature 
reserves managed by the society attracted 
two million visitors in 2009, supporting 
£66 million of local income and 2000  
full-time equivalent (FTE) local jobs. 
Many of these sites are found in 
remote locations with limited economic 
opportunities, and so play a particularly 
important role in providing income and 
employment. As well as providing income 
and employment through nature-based 
tourism-related spending, the reserve 
network also stimulates economic activity 
through direct employment of staff  
and contracted development work. 
However, tourism was found to be 
responsible for the majority of the local 
economic impacts. 

Source: RSPB. (2011). Natural 
Foundations: Conservation and Local 
Employment in the UK. 

http://www.rspb.org.uk/Images/naturalfoundations_tcm9-291148.pdf
http://www.rspb.org.uk/Images/naturalfoundations_tcm9-291148.pdf
http://www.rspb.org.uk/Images/naturalfoundations_tcm9-291148.pdf
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4.2. Overview: assessing the local 
economic impacts of nature-based 
tourism

“The relationship between the natural landscape 
and tourism…as the world’s population becomes 
increasingly urbanised and daily relationships 
with nature diminish, the desire for aesthetically 
pleasing landscapes and the opportunity to see 
wildlife become important influencers in trip 
decision-making…there is some evidence to 
suggest a growing demand in wishing to see 
wildlife whilst on holiday.”206 

Nature reserves are key focal attractions 
for nature-based tourism, which can benefit 
local economies through increased economic 
activity, typically measured in terms of income 
and employment. Natura 2000 sites represent 
environmental settings where people can 
interact with nature and are an important visitor/
tourist attraction.

Fact: 26% of holidaymakers in the EU state 
that their main reason for going on holidays 
is to visit nature, whilst almost a third of EU 
citizens regard environmental attractiveness as 
the key consideration when choosing a holiday 
destination (Source: Eurobarometer).

In this section, we outline the key steps involved 
in assessing the local economic impacts 
associated with “nature-based” tourism at 
Natura 2000 sites. Specifically, we show how 
the impact of visitor expenditure on local 
income and employment can be estimated. The 
basic assessment process involves collecting 
information on visitor numbers, visitor expenditure 
and expenditure patterns via visitor surveys. These 
types of assessment can be useful for a number 
of reasons, for example in helping to justify the 
expenditure of public funds on site management 
and to attract additional funding. A case study is 
provided in Box 27.

Box 27. Case study: Minsmere nature 
reserve

Set within the stunning landscape of 
the Suffolk Coast and Heaths Area of 
Outstanding Natural Beauty, Minsmere 
is the RSPB’s ark on the Suffolk coast: a 
place where rare species have recovered, 
common species thrive and people 
and wildlife come face-to-face in a wild 
environment. Minsmere’s visitor facilities 
include an RSPB shop, tearoom, toilets, 
birdwatching hides and several miles of 
nature trails. 

The RSPB has performed a number of 
studies examining the economic impacts 
of the organisation’s conservation work 
within local communities across the UK. 
A study conducted at Minsmere in 2011, 
estimated that more than 80,000  
visitors to the site in 2009 spent a total  
of £8.1 million in the local economy,  
£3.2 million of which was found to be 
directly attributable to the reserve [85% of 
visitors surveyed stated that said that the 
reserve was one or the main reason for 
them visiting the area]. This expenditure 
was found to be associated with the 
following economic impacts:

• 66 local FTE jobs

• £1.4 million income.

A major project to re-develop the 
Minsmere visitor centre and improve the 
overall visitor experience was undertaken 
in 2011/2012, part-funded through the 
Natura People project. This included 
developing a new educational “discovery 
centre” and a major upgrade of the on-site 
interpretation and events programme. 

Source: Molloy et al. (2011).  
RSPB Reserves and Local Economies. 

It is important to note that these methods 
result in estimates that differ from estimates of 
recreational benefits obtained using non-market 
valuation techniques. The economic impacts of 
visitor expenditure in terms of local income and 
employment are distinct from the recreational, 
health and well-being benefits associated with 
people’s recreational enjoyment of the natural 
environment. The latter estimates refer to the 
value of the recreational experience itself in 
terms of its direct contribution to human  
well-being. Many of these benefits are non-

http://www.rspb.org.uk/reserves/guide/m/minsmere/about.aspx
http://www.naturapeople.eu/
http://www.rspb.org.uk/Images/reserves_localeconomies_tcm9-290937.pdf
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market (i.e. their value is not reflected in market 
prices) and so can only be assessed using 
non-market economic valuation techniques. 
The benefits we are assessing here are the 
indirect benefits to local economic agents of 
visitors to Natura 2000 sites where nature is 
their motivation for visiting the site whatever 
the reason (whether for recreation, tranquillity, 
health, spiritual, educational purposes etc.). 

4.3. Methodology

In order to estimate the size of the local economic 
impacts associated with visitors to the site, a few 
key pieces of information are required, each of 
which are examined in this section. 

i. Number of visits each year.

ii. Types of visitor (day-trippers vs. holiday-
makers) and length of stay (where 
relevant).

iii. Visitor expenditure and expenditure 
patterns. 

iv. The importance of the site was in 
attracting visitors to the area. 

v. Multipliers to estimate the local income 
and employment supported by visitor 
expenditure. 

Most of this information will need to be collected 
by surveying visitors to the site. A sample 
questionnaire is provided in Box 28. When 
conducting the surveys, it is important to ensure 
that interviews are conducted at different times 
of the year, different times of the week and in 
different areas within the site. This will also help 
ensure that the sample is representative of the 
overall site visitor population. Note: that the 
greater the estimated number of total visitors to 
the site, the larger the sample size should be.

Box 28. Basic visitor questionnaire

1. Including you, how many adults (over 18) are there in your party today?  

2. Which of the following statements best describes you (mark with an X)?

a. I am local to the site (e.g. live less than 10 km away) 

b. I am on a day-trip to the site (from home/whilst on holidays outside the area) 

c. I am visiting the site whilst on holidays in the area  

If (c), please indicate the total number of nights you are staying in the area

3. In total, approximately how much will your party spend in the local area today 
on the following (to the nearest €): 

-	 Accommodation (per night) [holiday-makers only] 

-	 Food and Drink 

-	 Travel & Petrol 

-	 Entry Fees/Entertainment 

-	 Gifts /Souvenirs 

-	 Other (please specify)  

4. Would you say the chance to visit this site was the main reason for your visit to this area, 
one of the reasons or did it not influence your decision to visit this area at all (mark with 
an X)?

-	 Main reason for visiting the area 

-	 One of the reasons for visiting the area 

-	 Didn’t influence decision to visit at all  
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Like all of the methods outlined in this manual, 
you should start by clearly outlining your 
objective(s)/the purpose of carrying out the 
assessment. In other words, you need to be clear 
on what are you trying to achieve. This will help 
you to ensure that the most appropriate methods 
are used. It is worth thinking about the policy 
context and who the target audience(s) are/who 
are you trying to influence. 

If you are interested in assessing how the 
economic impacts associated with the site in its 
current state might change in a clearly defined 
alternative state, the simplest approach is to 
include an additional question in the survey 
questionnaire detailing what the site might 
look like in the alternative state and questioning 
visitors regarding their motivations to visit the site 
in such a state i.e. would you still choose to/have 
chosen to visit this site?

Note: these methods were presented at the 
“Natura People workshop – Increasing 
engagement of people and local economies 
with Natura 2000” in Bruges, April 2014. A copy 
of the presentation can be downloaded here. 

i. Number of visits

The first key piece of information that is 
required when assessing the local economic 
impacts associated with nature-based 
tourism and recreation is the number of 
visits to the site, typically on an annual 
basis.207 In the absence of existing data (see 
Box 29), estimating the number of visits 
to the site requires visitor surveys to be 
conducted. The simplest way of doing this 
is to conduct a basic census of visitors. This 
involves organising staff or volunteers to 
count the number of people visiting the site. 
This is typically done at the site entrance/
exit or other key “focal points”. Where there 
are a number of site access points, it may 
be necessary to count visitors at a number 
of locations, making sure not to count the 
same visitors twice in the same day. 

Box 29. Nature-based tourism and 
charismatic species

In 2010, the RSPB conducted a study 
to estimate the local economic impacts 
associated with the presence of a 
charismatic species (white-tailed eagle 
Haliaeetus albicilla) on a small Scottish 
island, the Isle of Mull. 

A key part of this study involved 
conducting visitor surveys over a period 
of eight-weeks to assess visitors’ 
motivations for visiting the island and the 
amount of money that they were likely to 
spend during their stay on the island. 

In order to estimate the total economic 
impacts associated with visitor spending 
on the island, it was also necessary to 
estimate the total number of visitors 
to the island each year. Existing data 
collected by the private ferry company that 
brings visitors to the island was used.

The website of the ferry company 
provided data on the total number of 
passengers carried by the company 
between the Isle of Mull and the mainland 
each year. However, as this figure included 
return journeys, it was divided by two. 
Adjustments were also made for the 
fact that some of the trips simply involve 
island residents travelling back and 
forth between the mainland. The final, 
conservative, estimate of the total number 
of annual visits was 350,000. 

Source: RSPB. (2011). Wildlife at Work: 
The Economic Impact of White-tailed 
Eagles on the Isle of Mull. 

http://www.eurosite.org/en-UK/content/natura-people-workshop-%E2%80%93-increasing-engagement-people-and-local-economies-natura-2000
http://www.rspb.org.uk/Images/wildlifeatwork_tcm9-282134.pdf
http://www.rspb.org.uk/Images/wildlifeatwork_tcm9-282134.pdf
http://www.rspb.org.uk/Images/wildlifeatwork_tcm9-282134.pdf
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It is unlikely to be feasible to count 
visitors across an entire year. Counts 
should therefore be conducted on each 
of a reasonably large and representative 
sample of days/weeks throughout a year 
in order to account for seasonal variation 
in visitor numbers – Example 1). An 
alternative approach is to use available 
information from a nearby site  
(Example 2).208 

• Example 1: A census of visit 
numbers in summer finds that there 
are an estimated 100 visits to the 
site each day. This is calculated by 
working out the average number 
of visits per day based on day-long 
counts taking place in three summer 
months (e.g. [80+120+100]/3). 
A similar technique is used to 

estimate that there are 50 visits 
to the site each day in winter (e.g. 
[35+80+35]/3). Given that the site 
is open for 150 days in summer and 
100 days in winter, annual visits 
can be calculated as follows: [150 
days*100 visits per day] + [100 
days*50 visits per day] = 20,000 
visits per year. 

• Example 2: If over a 10-day census 
there were an estimated 1,000 visits 
to the site and over exactly the same 
10 days three similar sites nearby 
received a mean (across sites) of 
0.025 of their annual visits, the 
estimated annual total at the site 
of interest would be 1,000/0.025 = 
40,000 visits per year. 

A simple template is provided below:

1. Average number 
of visitors per day 
during the peak and 
off-peak seasons 
based on the sample 
data 

Peak Off-peak Calculation method

[1] [2]

Using the survey count data, add up 
the total number of visits by season 
and divide by the number of sampled 
days. 

2. How many days is 
the site open to the 
public each year

Peak Off-peak

[3] [4]

3. Calculate total 
number of visits  
per year

Total visits (Annual) Calculation method

= [([1] x [3]) + ([2] x [4])]
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A family visiting RSPB Conwy nature reserve
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ii. Visitor type

The basic visitor questionnaire divides 
visitors into three main types: (i) local 
visitors; (ii) day-trippers to the site 
from outside the area (these visitors 
may be coming from home or may be 
on holidays, but both must come from 
outside the area); and, (iii) visitors  
that are on holidays in the area  
(holiday-makers). 

We need to distinguish between visitor 
types for a number of reasons. The first 
reason is to ensure that we only include 
visitor expenditure that is additional 
to what would have been spent in the 
area anyway. It is typically assumed that 
expenditure by visitors that are local to 
the site is not additional, because they 
would have spent that money in the local 
economy anyway, regardless of whether 
or not they chose to visit the site. This is 
why we need to identify those visitors 
that are local to the site.

We distinguish between holiday-makers 
and day-trippers because they tend 
to be very different in terms of their 
motivations and expenditure patterns 
(see below). Holiday-makers tend to 
spend a considerable amount more than 
day-trippers, as they tend to have to pay 
for food and accommodation in the area. 

Note: for the purposes of assessing 
nature-based recreation, the “local area” 
should encompass what is considered  
to be the local economy surrounding  
the site. The area needs to be clearly 
defined and described before conducting 
visitor surveys.

iii. Visitor expenditure

Visitor expenditure refers to all spending 
on goods and services made by visitors 
during their trip and stay in the area. 
Spending can be split into several 
categories including: transportation, 
accommodation, retail, catering, 
recreation, and entertainment. This 
information is key to assessing the 
local economic impacts of nature-based 
tourism. RSPB (2011) found that, per trip, 
day-trippers spend an average of £12, 
while holiday-makers spend an average 
of £162 (calculated across a sample of 
RSPB reserves). Approximately one-third 
of visitors were found to be day-trippers 

and one-third were holiday-makers. The 
amount of the expenditure that was 
“attributable” to the site (see below) 
was £5 and £56 respectively for each 
visitor type.

iv. Attributable spend: visitor 
motivations

Visitors will have a range of different 
motivations for coming to the local area. 
Not all visitor spending can be said to 
be directly related to the site; visitors 
may be motivated to come to an area 
for a variety of reasons. Attribution 
essentially refers to the extent to 
which the site plays an important role 
in a visitor’s decision to visit the local 
area i.e. the importance of the site in 
attracting visitors to the area. Total 
visitor expenditure recorded on the 
survey simply relates to expenditure 
“associated” with the site. However, 
to calculate the spending “generated” 
by the site, it is necessary to consider 
visitors’ reasons for coming to the area, 
so that only expenditure that would not 
have occurred in the absence of the site 
is included.

In order to assess visitor motivations, 
the questionnaire asks whether the 
site was the respondent’s “main 
reason” for visiting the area or “one 
of the reasons” for visiting the area. 
Ideally, you should provide a potential 
list of alternative reasons for visitors 
to choose from. Depending on the 
answer, different proportions of reported 
expenditure can be attributed to the site. 
Where visitors state that the site was 
the main reasons for their visit to the 
area, the majority of the spending by 
that visitor can be attributed generated 
by the site, since without the attraction, 
none of that money would have been 
spent in the locality. Where they state  
it was not one of their reasons for 
visiting the area, then the site cannot 
be said to have generated additional 
economic impacts. 
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Example: 

Total annual expenditure by visitors to a 
national park is estimated to be €500,000. 
50% of visitors state that the site was 
their “main reason” for visiting the area. 
The other 50% say that it was not one of 
their reasons for visiting the area.

Assuming that 90% of expenditure by 
those visitors who say it was their “main 
reason” can be attributed to the site, the 
expenditure that can be attributed to the 
site is calculated as follows: 0.5 x 0.9 x 
€500,000 = €225,0000

(v) Income and employment multipliers

As well as resulting in direct economic 
benefits to local economies, visitor 
expenditure can also generate additional 
indirect impacts as it flows through  
the local economy. Therefore, 
consideration of these “multiplier” 
effects is necessary in order to avoid 
under-estimating the economic impacts 
associated with expenditure by visitors 
to Natura 2000 sites. 

Multiplier effects are the knock-on 
(indirect and induced) economic effects 
associated with expenditure as it flows 
through the local economy. The amount 
of local income or expenditure generated 
by a unit of visitor spending is known 
as the tourism income multiplier and 
the number of local FTE jobs generated 
by a unit of visitor spending is known 
as the employment multiplier. For 
example, an income multiplier of 0.25 
means that every €1 of spending in the 
local economy by visitors to the site 
generates €0.25 of local income. For 
further explanation of multipliers and 
their use in economic impact studies see 
Molloy et al (2011) Annex 1.209 

Direct expenditure by tourists will lead 
to an increase in demand for the goods 
and services produced by certain sectors 
(e.g. hotels and restaurants), which 
themselves require inputs from other 
sectors, thereby indirectly affecting 
production and employment in those 
other sectors. These latter sectors 
are, in turn, dependent on inputs from 
other sectors. Employees in these 
sectors will then spend some of their 
income in the local economy, further 

multiplying the impacts. This means that 
the overall impact of tourism on local 
income and employment can be greater 
than the initial tourist expenditure, if that 
expenditure induces additional production 
and income generation in other parts of 
the local economy. 

The size of these multiplier effects will 
depend on the linkages between tourism-
related sectors and other sectors in the 
local economy, including the extent to 
which money is retained in the local 
economy. Money will eventually leave 
the local economy in a process known 
as “leakage”, for example if products are 
imported from other regions. In general, 
smaller rural economies will have lower 
multiplier values as more expenditure 
leaks out, while bigger, urban ones will 
have higher values. On the other hand, 
rural economies may contain more local 
industry supply chain links, leading to 
lower levels of leakage.

In the absence of locally available data 
regarding income and employment 
multipliers, it is suggested that 
conservative estimates are used 
based on existing published multipliers 
from other areas. Although some 
standard multipliers are available, it 
is recommended that the input of a 
professional economist is sought in 
conducting this assessment.

It is clear that many of the financial 
benefits associated with nature-based 
tourism at Natura 2000 sites are likely 
to accrue to local businesses rather 
than the site itself. Working with 
local tourism-related businesses may 
allow sites to capture some of these 
benefits so as to support efforts to 
maintain visitor infrastructure and the 
attractiveness of the site. For more 
information, see Part E.

4.4. Calculating economic impacts

Once a sufficient number of questionnaires 
have been filled in, use the questionnaire data 
to complete the following calculations for each 
visitor type (day-tripper and holiday-maker):

• Calculate average trip expenditure per person. 
• Calculate the proportion of visitors for which 

the site was the main reason or one of the 
reasons for visiting the area. 

• Calculate attributable trip expenditure per 
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person using appropriate attribution factors.
• Calculate total attributable trip expenditure 

using information on the total number of 
annual visits and the proportion of visitors in 
the sample of each visitor type. 

After adding the final figures together for both 
visitor types, these calculations should provide 
you with an estimate of the total annual visitor 
expenditure that can be attributed to the site 
i.e. total annual expenditure by visitors attracted 
to the area by the site. In order to calculate 
the local economic impacts, total attributable 
expenditure is multiplied by the relevant income 
and employment multipliers (where available). 

A calculations template is provided overleaf: 

Further information:

• Bryden et al. 2010. Assessing the economic 
impacts of nature-based tourism in Scotland. 
Scottish Natural Heritage Commissioned 
Report No. 398. 

• BIO Intelligence Service. (2011). Estimating 
the economic value of the benefits 
provided by the tourism/recreation 
and employment supported by Natura 
2000. Final Report prepared for European 
Commission – DG Environment.

• Molloy et al. (2011). RSPB Reserves and 
Local Economies. 

• Silcock et al. (2013). Valuing England’s 
National Parks. Final Report for National 
Parks England
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Visitinors at Insh Marshes RSPB reserve

http://ec.europa.eu/environment/nature/natura2000/financing/docs/Estimating_economic_value.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Estimating_economic_value.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Estimating_economic_value.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Estimating_economic_value.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/Estimating_economic_value.pdf
http://www.rspb.org.uk/ourwork/policy/economics/casefornature/Economies/index.aspx
http://www.rspb.org.uk/ourwork/policy/economics/casefornature/Economies/index.aspx
http://www.nationalparksengland.org.uk/home/policy/valuing-national-parks
http://www.nationalparksengland.org.uk/home/policy/valuing-national-parks
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3. Using the questionnaire data, calculate the proportion of questionnaire respondents that were  
(a) day-trippers and (b) holiday-makers.

Visitor type Proportion of sample visits Calculation method 

Day-tripper [7]
Add up the total number of day-tripper 
respondents and divide by the total number of 
questionnaire responses. 

Holiday-maker [8]
Add up the total number of holiday-maker 
respondents and divide by the total number of 
questionnaire responses.

Visitor type
Average 
expenditure per 
person (€)

Calculation method 

Day-tripper [1]

For each day-tripper questionnaire response, divide total 
daily expenditure by party size. Add up the results across 
all day-tripper questionnaires and divide by the number 
of observations (i.e. the number of completed day-tripper 
questionnaires). 

Holiday-maker [2]

For each holiday-maker questionnaire response, multiply total 
daily expenditure by length of stay (e.g. number of nights) and 
then divide by party size. Add up the results across all holiday-
maker questionnaires and divide by the number of observations 
(i.e. the number of completed holiday-maker questionnaires). 

1. Using the questionnaire data calculate average trip expenditure per visitor (by visitor type).

2. Using the questionnaire data, for each visitor type, calculate the proportion of visitors for which 
the site was “the main reason” for visiting the area, and the proportion of visitors for which the site 
was “one on the reasons” for visiting the area.

Reason for 
visiting

Proportion of visitors
Calculation method

Day-trippers Holiday-makers

Main reason [3] [4]

Add up the total number of questionnaire 
responses (by visitor type) for which a visit to 
the site was “the main reason” for visiting the 
area. Divide by the total number of parties of 
this type. 

One of the 
reasons

[5] [6]

Add up the total number of questionnaire 
responses (by visitor type) for which a visit to 
the site was “one of the reasons” for visiting 
the area. Divide by the total number of parties 
of this type.
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7. Calculate the local economic impacts associated with this expenditure using the following 
multipliers (Note: The size of the multiplier will vary depending on a range of context-specific 
economic factors).

Multiplier type Multiplier value

Income [M1]

Employment [M2]

Impact type Impact Calculation method

Income supported by the site = [M1] x [A1]

FTE jobs supported by the site = [M2] x [A1]

4. Calculate the total attributable expenditure by visitor type using the following attribution factors 
(Note: these are sample figures only). 

Reason for visiting Proportion of expenditure attributable 

Main Reason [P1] 0.90

One of the Reasons [P2] 0.30

Not a Reason 0.00

Visitor type Total attributable expenditure per person (€) Calculation method

Day-tripper [9]
=[1] x [([3] x [P1]) + ([5] x 
[P2])]

Holiday-maker [10]
=[2] x [([4] x [P1]) + ([6] x 
[P2])]

5. Calculate the total number of annual visits that consisted of (a) day-trippers and (b) holiday-makers.

Visitor type Total number of visits Calculation method

Day-tripper [11] = [Total Number of Visits (Annual)] x [7]

Holiday-maker [12] = [Total Number of Visits (Annual)] x [8]

6. Calculate total expenditure by visitor type and total attributable expenditure by visitor type.

Visitor type
Total expenditure 
(€)

Total 
attributable 
expenditure (€)

Calculation method

Day-tripper Total expend: = [11] x [1]
Total attributable expend: = [11] x [7]

Holiday-maker Total expend: = [12] x [2]
Total attributable expend: = [12] x [8]

Total (€) [A1]
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Part D. Presenting and 
communicating results 
This section provides some generic guidance 
regarding the effective presentation and 
communication of the results of a site-based 
ecosystem service assessment. 

The first step in effectively communicating the 
results is to identify and engage with the target 
audience groups. Key stakeholders (i.e. people 
that are affected by, or can affect, decisions 
regarding the site of interest) should already have 
been identified during the preliminary stages of 
the assessment, although there may be other 
groups that you wish to engage with at this stage. 
It is worth noting that different groups are likely 
to have different interests and requirements, such 
that messages will need to be tailored specifically 
to their interests. For example, groups will differ 
in terms of their existing level of knowledge 
regarding biodiversity and ecosystem services. 

The next step is to summarise the main 
message(s) that you want to convey to the 
target audience groups. It is important to be 
clear about the points you want to make and the 
arguments you are trying to support. There are 
a number of key pieces of information that need 
to be conveyed in order to ensure transparency. 
In particular, key uncertainties, limitations, 
assumptions and knowledge/evidence gaps 
should be communicated clearly alongside any 
results presented (Box 30). This information 
can also help provide an understanding of how 
robust the results are for use in decision-making. 
Another thing to consider including is information 
regarding the extent to which current or future 
rates of use are sustainable and equitable. 
Fundamentally, improving acceptance and 
transparency in the way in which ecosystem 
service concepts are communicated involves 
being clear regarding definitions, context, 
and purpose. It may be necessary to remind 
audiences that ecosystems are highly complex 
and interconnected such that it will rarely, if  
ever, be possible to express their “total” value  
in a single metric. 

The final step is to select the communication 
tools and materials to use. There are a 
wide variety of different tools and materials 

available. Different audience groups will be best 
informed by using different formats for presenting 
and communicating the results. When using 
communication materials (e.g. reports, briefings, 
presentations, videos etc.) it is important to 
use suitable language and avoid using jargon or 
unwarranted technical terminology. The language 
used will need to be targeted based on the 
audience groups and presented in an accessible 
way, with any technical terms clearly defined. You 
should use a range of tools to present the key 
messages, such as tables, graphs, maps, and lots 
of relevant examples.

Box 30. Assessing and communicating 
uncertainty 

A key shortcoming of many ecosystem service 
assessments is that they frequently fail to 
provide sufficient information concerning 
the results’ uncertainty and validation.1 It 
is extremely important to consistently and 
transparently assess and communicate 
the degree of certainty in key findings by 
presenting them alongside one or more 
measure(s) of associated confidence and/
or any important qualifying information 
(e.g. potential sources of bias). Presenting 
information regarding the factors that give rise 
to uncertainties can help key stakeholders and 
users to view the information as more credible 
as they can make their own judgements 
about its quality and accuracy. Providing this 
information on the robustness of the data, 
along with data sources and areas of particular 
uncertainty (highlighted) will ensure the 
credibility of the results. 

Uncertainties can be quantified and 
communicated in a variety of ways.2 For 
qualitative findings, a set of agreed phrases 
regarding the evidence and amount of 
agreement can be used (e.g. qualitative 
uncertainty terms ranging from very confident 
to not very confident (See Ash et al. 2010; 
Ch.4). 3 For quantitative data, the following 
approaches may be used: 
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• Range of values: at the most basic level, 
presenting a range of values for certain 
services (e.g. high and low estimates) can 
help users to assess the robustness of the 
results and/or the uncertainty associated 
with some of the calculations, allowing 
decision-makers to make better informed 
decisions based on these results. If multiple 
value estimates are produced for the 
same service, the range of values (e.g. the 
minimum and maximum values) obtained 
should be presented alongside information 
on the average or median value. 

• Confidence intervals: if possible, individual 
value estimates should be presented in the 
form of confidence intervals i.e. expressed 
as a range of values within which the actual 
value is predicted to occur with a stated 
probability. However, the methods to do 
this are computationally difficult. 

• Sensitivity analysis: this type of 
analysis involves identifying major areas 
of uncertainty and then assessing the 
sensitivity of the results to plausible 
changes in key variables or underlying 
assumptions. Sensitivity analysis is carried 
out by re-calculating the results using a 
range of plausible alternative values for 
the key variables and assessing the extent 
of the change. For example, it may be 
prudent to assess the % change (±) in 
the estimated service value for a certain 
% change (±) in one or more of the key 
parameters (such as the estimated number 
of beneficiaries). Some of the key issues 
that might need to be addressed include 
assumptions regarding the alternative 
state, the scale of impacts, the economic 
values associated with those impacts, the 
choice of discount rate etc. The results of 
the sensitivity analyses should generally 
be included in the presentation of the 
results and is extremely valuable in terms 
of assessing the robustness of the results/
conclusions. A sample calculation is 
provided below:

Example 1. It is estimated that each 
additional visitor to the study site attracts an 
additional £100 to the local economy. The 
annual number of visitors to the study site 
is unknown. However, a very similar site 
nearby attracts 250 visitors each year. By 
assuming that the number of visitors to the 
study site is the same, it is estimated that 
the value of the site in terms of tourism is 
£100*250 = £25,000 per year. To assess 

the sensitivity of the results to this 
assumption, one option is to consider 
tourism revenues in two situations that 
alter the number of visitors: where 
visitor numbers are 50% lower (i.e.125) 
and 50% higher (i.e. 375) than at the 
similar site nearby. In these cases, the 
tourism revenue attributable to the site 
would be between £12,500 (£100*125) 
and £37,500 (£100*375) per year. In 
both of these cases, the “coefficient of 
sensitivity” is equal to 1 (as a 1% change 
in the parameter of interest results in 
a 1% change in the total value of the 
ecosystem service). 

Example 2. It is proposed that a Natura 
2000 site be drained and converted from 
wetland to intensive agriculture. It is 
estimated that the economic benefits in 
terms of agricultural production would 
be approximately £500 per year, but that 
there would be a loss in terms of flood 
protection services of £1,500, based on 
estimated flood damages of £6,000, and 
an estimated 100% increase in flood 
risk for local communities following 
conversion of the site (the annual risk 
of flooding increases from 0.25 to 0.5): 
Estimated benefits of flood protection 
lost due to conversion = [Risk of 
Flooding (post-conversion) – Risk of Flood 
(pre-conversion)]*Damage Cost = (0.5 – 
0.25)*£6,000 = £1,500.

On the basis of this result, it would 
be considered that the conversion 
should NOT go ahead, as the benefits 
of not converting the site are £1,000 
greater than the benefits of converting 
the site: (£1,500 - £500 = £1,000). 
But, how sensitive is this result to key 
assumptions? The key factor underlying 
this result is determined to be the 
estimated change in flood risk, as the 
flood damage estimate is reasonably 
robust. Therefore, a switching analysis 
might question in what situation will 
the benefits of not converting the site 
be less than or equal to the benefits 
of converting the site e.g. what is the 
value of x in the following equation: 
[x – 0.25]*£6,000 = £500. This can be 
calculated as follows: x = [(£500/£6,000) 
+ 0.25] = 0.33. Therefore, only if the 
flood risk following conversion increased 
to <= 0.33 would the economic case for 
NOT converting the site change. 
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Further information: 

(a) Communication and reporting

• The Communication, Education, and Public 
Awareness (CEPA) programme of the 
Convention on Biological Diversity (CBD) 
has produced a toolkit that is freely available 
here: http://www.cbd.int/cepa/toolkit/2008/
cepa/guide.htm

• Peh et al. (2013). Toolkit for Ecosystem 
Service Site-based Assessment (TESSA). 
Cambridge, UK. http://tessa.tools/

• A framework template for presenting 
the results of Natura 2000 site-based 
ecosystem service assessments is 
provided in Ch. 7 of Kettunen et al. 
(2011). Assessment of the Natura 2000 
co-financing arrangements of the 
EU financing instrument. A project 
for the European Commission – final 
report. Institute for European 
Environmental Policy (IEEP), Brussels,  
Belgium. 

 • http://ec.europa.eu/research 
/science-society/science-communication/
index_en.htm

• Ecological Society of America:  
Communicating Ecosystem Services  
http://www.esa.org/ecoservices/

 • http://ecosystemsknowledge.net 
/resources/tools-guidelines

(b) Uncertainty

• The Intergovernmental Panel on Climate 
Change (IPCC) have produced a set of 
guidance notes for lead authors that outlines 
both qualitative and quantitative approaches 
to describe uncertainties, and is available 
here. The standard terms used to define 
levels of confidence and the likelihoods 
of specific results are given in the IPCC 
Uncertainty Guidance Note. For more 
information, see here: http://www.ipcc.
ch/pdf/supporting-material/uncertainty-
guidance-note.pdf

	• For similar approaches, see the UKNEA (2011) 
in which key findings are presented alongside 
qualitative uncertainty terms derived from 
a 4-box model and complemented, where 
possible, with a likelihood scale. Estimates 
of certainty are derived from the collective 
judgement of authors, observational 
evidence, modelling results and/or theory 
examined as part of the assessment.

1 Seppelt et al. (2011). A quantitative review of ecosystem 
service studies: approaches, shortcomings and the road 
ahead. Journal of Applied Ecology, 48(3), 630–636; Seppelt 
et al. (2012). Form follows function? Proposing a blueprint 
for ecosystem service assessments based on reviews and 
case studies. Ecological Indicators, 21, 145–154.

2 This section is based on Brander, L. (2013). Guidance 

manual on value transfer methods for ecosystem 

services. United Nations Environment Programme 
(UNEP). Publishing Services Section, UNON, Nairobi-
Kenya.

3 Ash et al. (eds) (2010) Ecosystems and Human  

Well-being: A Manual for Assessment Practitioners. 
Island Press, Washington.
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http://www.cbd.int/cepa/toolkit/2008/cepa/guide.htm
http://tessa.tools/
http://ec.europa.eu/environment/enveco/biodiversity/pdf/assessment_natura2000.pdf
http://ec.europa.eu/environment/enveco/biodiversity/pdf/assessment_natura2000.pdf
http://ec.europa.eu/environment/enveco/biodiversity/pdf/assessment_natura2000.pdf
http://ec.europa.eu/research/science-society/science-communication/index_en.htm
http://ec.europa.eu/research/science-society/science-communication/index_en.htm
http://ec.europa.eu/research/science-society/science-communication/index_en.htm
http://www.esa.org/ecoservices/
http://ecosystemsknowledge.net/resources/tools-guidelines
http://ecosystemsknowledge.net/resources/tools-guidelines
http://www.ipcc.ch/pdf/supporting-material/uncertainty-guidance-note.pdf
http://www.ipcc.ch/pdf/supporting-material/uncertainty-guidance-note.pdf
http://www.ipcc.ch/pdf/supporting-material/uncertainty-guidance-note.pdf
http://www.ipcc.ch/pdf/supporting-material/uncertainty-guidance-note.pdf
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://lukebrander.com/wp-content/uploads/2013/12/UNEP-2013-Guidance-manual-on-value-transfer-methods-for-ecosystem-services.pdf
http://www.unep-wcmc.org/medialibrary/2010/10/31/90af3045/EcosystemsHumanWellbeing.pdf
http://www.unep-wcmc.org/medialibrary/2010/10/31/90af3045/EcosystemsHumanWellbeing.pdf
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Part E. Financing Natura 2000 
sites: capturing the value of 
ecosystem services
Appropriate use of evidence regarding the 
value of ecosystem services can be a powerful 
argument for motivating greater investment in 
nature by both the public and private sectors. 
This section focuses on the role that ecosystem 
services can play in attracting new funding for 
conservation. In particular, we draw attention to 
the range of innovative financing mechanisms 

linked to ecosystem services that can be used as 
a means of supporting the delivery of biodiversity 
and ecosystem service benefits from Natura 
2000 sites through appropriate site conservation 
measures, beyond existing traditional sources of 
funds. However, before we move on to look at 
innovative financing mechanisms, we begin by 
looking at existing EU funding instruments. 
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1. Funding from the EU budget

“As an EU-wide network, Natura 2000 is based 
on the principle of solidarity between Member 
States. It represents an important shared 
resource capable of providing multiple benefits 
to society and to Europe’s economy. But it 
is also a shared responsibility which requires 
sufficient financial investments to become fully 
operational.”1 

The EU budget represents an important source 
of funding for the Natura 2000 network, currently 
accounting for up to 20% of the estimated total 
required to effectively conserve the network. 
Although the main responsibility for financing the 
network lies with the Member States, the need 
for EU-level support for the network is explicitly 
recognised by the Habitats Directive and the EU 
Biodiversity Strategy. 

Key point: Evidence suggests that there 
are considerable unmet financing needs for 
conserving biodiversity and ecosystem services 
in the EU. The total cost of effectively managing 
the Natura 2000 network is estimated to be at 
least €5.8 billion per year over the 2008–2014 
period for the EU–27 which, averaged over the 
terrestrial land area of the network, amounts to 
€63 per hectare per year.2

Since 2007, most EU co-funding for the Natura 
2000 network has been made available by 
integrating biodiversity goals into various existing 
EU funds or instruments, such as the European 
Agricultural Fund for Rural Development (EAFRD) 
and the European Maritime and Fisheries Fund 
(EMFF). This is seen as important as it embeds 
the EU’s biodiversity policy into other relevant 
policy sectors and links biodiversity goals with 
the broader management of land and natural 
resources and the delivery of related  
socio-economic benefits. However, it makes the 
availability of funding for Natura 2000 dependent 
on the overall goals and characteristics of the 
given funding instruments, thereby creating 
a need to demonstrate compliance with each 
funds’ specific objectives. In general, the 
Commission has suggested that about 50% of 
the costs of establishing and maintaining the 
Natura network could come from Community 

co-funding [all EU funds currently available for 
Natura 2000 require national authorities (or other 
beneficiaries) to contribute part of the cost, a 
so-called co-funding requirement]. However, in 
practice, financing the management of Natura 
2000 often loses out to other competitive 
priorities under different EU funding instruments 
(e.g. goals for broader rural and regional socio-
economic development). It has been estimated 
that the financial allocations for Natura 2000 
from the 2007–2013 EU budget covered about 
9–19% of the estimated financing needs of  
the network.3 

The Financial Instrument for the Environment 
(LIFE+) currently represents the main instrument 
for financing Natura 2000 related activities and 
is the only mechanism that provides dedicated 
support to biodiversity and Natura 2000; all other 
EU funding instruments are primarily targeted 
to deliver on rural, regional, infrastructural, social 
and scientific development goals. However, 
given that a significant proportion of the land in 
Natura 2000 is related to agriculture or forestry, 
another key source of funding comes from 
agri- or forest-environment schemes (under the 
EAFRD) that support land owners/managers 
to implement wildlife-friendly management 
activities that go beyond the relevant mandatory 
standards (Box 31). 
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Box 31. English Woodland Grant 
Scheme (EWGS) 

Forest and woodland is the most 
prominent ecosystem in Natura 2000, 
representing over 50% of the terrestrial 
area of the network. Since 2007, the 
English Woodland Grant Scheme (EWGS), 
jointly funded by the EU through the 
European Agricultural Fund for Rural 
Development (EAFRD) and the UK 
Government, has provided a suite of 
flexible grants for the management and 
planting of woodlands in England. The 
scheme has been designed to deliver 
social and environmental benefits such as 
enhanced biodiversity, public access, and 
opportunities for recreation. Specifically, 
the main aims of the scheme were to:

• Sustain and increase the public 
benefits derived from existing 
woodlands; and, 

• Invest in creating new woodlands for 
additional public benefit.4

These grants cover a range of activities 
including those aimed at enhancing and 
sustaining environmental and social 
benefits (e.g. via improved public access 
tracks and visitor facilities). The scheme 
also supports woodland managers 
who wish to attain certification for the 
woodlands they own/manage. Some 
of these grants are explicitly linked 
to ecosystem services. For example, 
funding for woodland creation is available 
in priority catchments where planting 
schemes are predicted to help reduce 
diffuse water pollution and flood risk.5

There are a range of sources of funds in addition 
to the EU budget, such as national governments 
and grants from private foundation and charitable 
trusts (Box 32). However, to date, the majority 
of the funding for the Natura 2000 network has 
come from the public sector through EU funds, 
co-financed from national nature conservation 
budgets. The importance of the network in the 
delivery of a range of public goods provides a 
strong argument in favour of continued public 
sector funding for the network. In particular, 
growing awareness of the ecosystem service 
benefits provided by Natura 2000 sites, and the 
contributions that these benefits make to a range 
of different aspects of public policy, provides 
real opportunities in future for public funding 
through a range of other budgets. Analysis carried 
out for the European Commission concluded 

that establishing stronger links between 
the management of Natura 2000 and the 
maintenance of ecosystem services and related 
socio-economic benefits is likely to encourage a 
more innovative and wider application of existing 
EU funds for supporting Natura 2000. In future, 
these other funds could be used to finance Natura 
2000 sites if a convincing case can be made to 
demonstrate the clear economic benefits that 
such sites provide. Kettunen et al (2011: Table 5.4) 
have attempted to link current EU funding sources 
with some of the key related environmental and 
socio-economic benefits provided by Natura 2000 
sites. These include a range of services linked 
to, for example, food security objectives, climate 
change mitigation and adaptation, environmental 
risk management, diversification of livelihoods, 
and rural job opportunities. 6 

Box 32. Grants from foundations and 
trusts

In theory, private foundations and/or 
charitable trusts can play an important role 
in financing the delivery of environmental 
public goods by providing grants (i.e. 
a transfer of resources for which no 
repayment is required). Although 
environmental grants still represent a 
relatively small share of Europe’s total 
philanthropic giving (e.g. <4% in the 
United Kingdom)7, a growing number of 
foundations working in other sectors (e.g. 
public health and education) are beginning 
to engage with the environmental agenda.8 
There is thus potential for growth in funding 
from this source if conservation projects 
are able to demonstrate the wider social 
and economic benefits that they can deliver 
on top of any environmental benefits. Being 
able to demonstrate the socio-economic 
benefits associated with a funding bid 
can help to attract additional funding and/
or open up additional funding options, 
given that many donors are increasingly 
interested in funding projects that produce 
environmental and social benefits. 
Therefore, being able to demonstrate the 
ecosystem services benefits associated 
with a site can help strengthen funding bids 
submitted to grant-giving organisations.

Source: European Environmental Funders 
Group (EEFG):  
http://www.efc.be/programmes_services/
thematic-networks/environment/Pages/
default.aspx

http://www.efc.be/programmes_services/thematic-networks/environment/Pages/default.aspx
http://www.efc.be/programmes_services/thematic-networks/environment/Pages/default.aspx
http://www.efc.be/programmes_services/thematic-networks/environment/Pages/default.aspx
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Further information:

• Kettunen et al. (2014). Financing Natura 
2000 Guidance Handbook. Part I – EU 
funding opportunities in 2014–2020, a 
publication commissioned by the European 
Commission DG Environment (June 2014); 
Poláková et al. (2014). Financing Natura 
2000 Guidance Handbook. Part II – Analysis 
of Natura 2000 management measures 
eligible for financing in 2014–2020, a 
publication commissioned by the European 
Commission DG Environment (June 2014).

This handbook provides information about 
opportunities for EU co-financing of the 
Natura 2000 network from major EU 
funds. It is designed to help EU Member 
States strengthen the uptake of EU funds 
for the management and conservation of 
their Natura 2000 sites. It also provides 
guidance on other sources of available 
funding which could supplement the EU 
funding including innovative financing 
(Chapter 6). It is primarily for use by national 
and regional authorities. However, it can 
also be used by a range of stakeholders 
involved in management of individual sites 
to identify new ideas for financing different 
management measures. The handbook 
is available at http://www.financing-
natura2000.eu/, an online platform aiming 

“...to promote an EU-wide exchange between 
actors and authorities engaged or interested 
in the integrated financing for Natura 2000 
from EU funds....”

• Gantioler et al. (2010). Costs and  
Socio-Economic Benefits associated with 
the Natura 2000 Network. Final report to the 
European Commission, DG Environment on 
Contract ENV.B.2/SER/2008/0038. Institute 
for European Environmental Policy/GHK/ 
Ecologic. 

This report provides estimates of the costs 
of managing the Natura 2000 network, 
and a review of methodologies for cost 
assessment. It also provides an overview 
of information regarding the benefits of the 
Natura 2000 network and the implications of 
these findings for financing the network. It 
can be downloaded from the DG Environment 
website: http://ec.europa.eu/environment/
nature/natura2000/financing/index_en.htm. 

• Medarova-Bergstrom, K, Kettunen, M, 
Rayment, M, Skinner, I and Tucker, G (2014) 
Common Framework for Biodiversity-
Proofing of the EU Budget: General 
guidance. Report to the European 
Commission, Institute for European 
Environmental Policy, London.

http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://www.financing-natura2000.eu/
http://ec.europa.eu/environment/nature/natura2000/financing/index_en.htm
http://ec.europa.eu/environment/nature/natura2000/financing/index_en.htm
http://ec.europa.eu/environment/nature/biodiversity/comm2006/pdf/cfbp - General Guidance.pdf
http://ec.europa.eu/environment/nature/biodiversity/comm2006/pdf/cfbp - General Guidance.pdf
http://ec.europa.eu/environment/nature/biodiversity/comm2006/pdf/cfbp - General Guidance.pdf
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2. Innovative financing mechanisms

According to the EU 2020 Biodiversity 
Strategy, Section 4.2 (Mobilising Resources to 
Support Biodiversity and Ecosystem Services), 
the Commission and Member States will 
“diversify and scale up various sources of 
funding” and “promote the development 
and use of innovative financing mechanisms, 
including market-based instruments.”9 

The use of innovative “market-based” 
instruments as a pragmatic means of generating 
new funding for nature conservation has grown 
in importance in recent years, although it is 
worth noting that the term “market-based” 
is often used quite loosely; many of the 
instruments included under this definition involve 
monetary incentives rather than markets  
per se.10 These mechanisms seek to create a 
link between those who benefit from nature, 
and those who incur costs in contributing to 
the production of those benefits.11 Some of 
these instruments are already well-established, 

such as nature-based tourism fees and charges, 
land management agreements, and marketing 
of food, timber and other products. There are 
also opportunities for new, more innovative 
mechanisms such as targeted payments for 
ecosystem services (PES) schemes, biodiversity 
and carbon offsetting, and product labelling/
certification and marketing initiatives.12 As well 
as providing an additional source of funds, using 
a range of mechanisms can also contribute to 
the financial sustainability of Natura 2000 sites 
– i.e. their “ability to secure sufficient, stable 
and long-term financial resources” – by reducing 
their reliance on individual sources of funds and 
providing a more diverse portfolio of funding 
options.13 This can help to spread the risk of any 
one funding source failing to deliver.14

There are a number of key issues that need to 
be considered in relation to the use of innovative 
funding mechanisms (Box 33). 
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Box 33. Key issues: innovative funding 
mechanisms

(a) Public vs. private benefits

As outlined in Part A, the benefits 
provided by nature are frequently 
underestimated or overlooked, meaning 
that activities that seek to enhance nature 
and the delivery of those benefits are 
under-funded, and natural services are 
under-provided. One of the reasons for 
this is that many ecosystem goods and 
services are public goods; they are non-
rivalrous (one person using the service 
doesn’t reduce its availability to others) 
and non-excludable (it is not possible to 
exclude someone from using the good). 
Due to these attributes, it is difficult 
to charge for their provision, leading 
to a lower than optimal level of supply 
(i.e. less than society wants) in the 
absence of public sector support. This 
is why the public sector, and to a lesser 
extent charitable trusts and foundations, 
play such an important role in funding 
conservation. Because many of the 
benefits provided by nature are public 
goods, there will always be a central role 
for governments to play in funding the 
Natura 2000 network, or incentivising 
conservation through private taxes and 
subsidies.15 However, Natura 2000 sites 
also offer a variety of benefits to private 
firms and individuals. As well as providing 
a strong rationale, scaling up existing 
sources of funding, growing recognition 
of the broad range of ecosystem service 
benefits provided by Natura 2000 sites 
represents an opportunity to develop a 
wider range of new sources of funding 
for the network that seek to capture the 
private value of some of these benefits. 

(b)  Property rights (polluter pays vs. 
beneficiary pays) 

The polluter pays principle underpins 
environmental legislation in the EU 
and is the basis for a number financing 
mechanisms, such as biodiversity offsets. 
It is essentially based on the idea that 
those who damage the environment 
should be responsible for providing 
compensation for the damage done.  
In contrast, the beneficiary pays principle 
essentially states that those who benefit 
from the provision of a good or service 
should have to pay for it. This latter 

principle underpins financing mechanisms 
such as payments for ecosystem services, 
whereby those who provide ecosystem 
services are compensated for the costs 
that they incur in providing those services. 
Determining which principle is most 
applicable depends on a range of factors, 
in particular the allocation of property 
rights – legal rights to a good or service, 
and the benefits that stem from that 
good or service – and the overall legal 
and regulatory framework. In practice, it 
is frequently the case that the polluter 
pays principle is applied in those situations 
where action is required to prevent a 
negative change, whereas the beneficiary 
pays principle is applied where action is 
need to encourage a positive change. 

It may not always be clear which principle 
should be applied, as it will depend 
on the reference state, the system of 
property rights and entitlements, and 
what is deemed socially acceptable. For 
example, it may be the case that there 
are a basic “minimum” set of ecosystem 
services that landowners are required 
to provide by law. Or, it might be judged 
that all ecosystem services provided by 
landowners should be compensated by 
beneficiaries. Should landowners who 
plant extra trees to store carbon and 
reduce downstream flood risk be paid 
for doing so, and if so, should they be 
paid by government or by downstream 
beneficiaries? Or, should they be required 
by law to plant a certain number of 
extra trees on their land so as to deliver 
these benefits? The following example, 
illustrates the “tricky political and moral” 
aspects of these questions: “Consider a 
farmer whose farm is geared entirely to 
the production of agricultural crops and 
who decides to replant the boundary 
hedges that have over the years been 
destroyed and replaced with barbed 
wire. Should this farmer be compensated 
for her positive contribution to the 
environment? Or should it be argued 
instead that farmers have a socially-limited 
property right over land, which includes 
a moral and social duty to meet certain 
minimum environmental standards in the 
management of their farms?” 16 

(c)  Additionality and motivational 
crowding out

An important issue when considering 
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funding opportunities relates to the 
additionality of the ecosystem service 
benefits provided. Additionality refers to 
the added benefits provided by a set of 
actions over and above what would have 
happened in the absence of those actions, 
under the so-called “business as usual” 
scenario. For example, there may be a 
good case for those benefitting from the 
services provided by an unprotected site 
under threat of conversion to enter an 
agreement with the owner of the site so 
as to secure those benefits for the future. 
In contrast, the case will be weaker if the 
site is already designated as a protected 
area, as the services provided are already 
effectively secured for the future. If the 
delivery of the service in question is not 
in doubt, the rationale for the payment 
scheme is removed. One of the barriers to 
securing funding for Natura 2000 may be 
that sites already benefit from a significant 
degree of protection and, at least in 
principle, should already deliver significant 
ecosystem services and public benefits. 

Another issue that needs to be considered 
in relation to this issue is the way  
in which market-based instruments may 
influence existing motivations. In theory, 
there is a risk that using economic 

incentives may erode or undermine  
non-economic motivations for 
environmental stewardship, a 
phenomenon that is sometimes referred 
to as motivational crowding out. Although 
evidence to support this hypothesis is 
lacking, it should be possible to address 
these concerns through the careful design 
of incentive mechanisms.17

(d) Multiple services and trade-offs

As outlined in Part A, different ecosystem 
services are interlinked and can interact 
in complex ways. There may sometimes 
be trade-offs between certain ecosystem 
services and between those services and 
certain elements of biodiversity. Innovative 
financing tools that seek to incentivise the 
delivery of a single service (such as carbon 
or water) will indirectly influence the 
delivery of other services, either positively 
or negatively. There is no guarantee that 
biodiversity will benefit. In fact, in some 
cases there is a risk of creating perverse 
incentives. As such, it is important to 
consider the impact on the full range of 
services and be aware of potential trade-
offs in the design and implementation of 
these tools, and the need for a supportive 
institutional framework.

In this section, we provide a brief overview 
of some of the key innovative conservation 
financing mechanisms. There are many types of 
financial tools and techniques available to create 
an income from the benefits of ecosystem 

Table 18. Key innovative financing options

Service type Financing options

Provisioning 
services

Direct sale/marketing of products 
Certification/labelling schemes
Licensing of extraction/harvesting/grazing rights 

Regulating 
services

Carbon trading (e.g. voluntary offsets)
Payments for ecosystem services

Cultural 
services

User fees and charges (e.g. car parking fees, entrance fees, extraction fees)
Tourist levies (e.g. visitor payback)

Other 
mechanisms

Subsidies (e.g. agri-environment schemes)
Compensation schemes (e.g. biodiversity offsets) 
Corporate sponsorship (e.g. membership fees, adoption programmes etc.)

services, directly or indirectly. Table 18 outlines 
the main “innovative” financing options available 
for Natura 2000 sites, classified by the main 
ecosystem service types to which they apply.18 
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A series of questions can help to identify 
and appraise options for innovative financing 
approaches (see Box 34). The key to assessing 
the scope for using the mechanisms outlined 
in this section is to understand the range of 
benefits that Natura 2000 sites provide and who 
the beneficiaries are (e.g. who are the potential 
“buyers”). Other important factors to consider 
include whether the benefits in question 
are public or private in nature, the degree of 
additionality, and how the costs of delivering 
these benefits compare with alternative 
options.19 The next step is to identify ways of 
ensuring that beneficiaries pay for some of the 
goods and services that they derive from the site 
(that are currently provided to at least some of 
them for “free”) so as to provide an additional 
source of conservation finance and to incentivise 
private land-owners to change their  
management practices.

Box 34. Questions for identifying and 
appraising options for innovative 
financing20

• What ecosystem services (and 
associated benefits) does the site 
deliver? 

• Who are the beneficiaries of these 
services; are the benefits public or 
private? 

• Are the benefits clearly defined and 
measurable? Are they additional?

• What actions are needed to realise 
the opportunities identified? Is 
government intervention required? 

Using these mechanisms is likely to be required 
as part of efforts to close the existing funding 
gap and may provide much-needed additional 
funding for site-based conservation in Europe. 
Nevertheless, it is important to recognise that 
developing innovative financing mechanisms 
takes time and will be dependent on the 
co-development of supportive public policy 
frameworks. Most non-public financing options 
require at least some form of government 
support, for example in terms of market 
regulation or pilot project funding. In many cases, 
the scale and predictability of finance under 
market-based mechanisms will largely be a factor 
of the regulation under which these mechanisms 
operate. A report by eftec (2012) found that 
the key issue in relation to the development of 
innovative financing mechanisms is frequently 

uncertainty regarding the long-term policy or 
regulatory framework. For example, investors in 
carbon markets are aware of the considerable 
policy uncertainty surrounding carbon prices and 
the statutory drivers of demand. Without clear 
and consistent commitments from policymakers 
regarding long-run carbon policy, considerable 
uncertainty is likely to continue to undermine 
investor confidence in the sector.21 

According to a review carried out for the 
European Commissions, Innovative financing 
tools have the potential to play an important 
complementary role in reducing the size 
of the Natura 2000 network funding gap, 
alongside traditional funding sources, and may 
be particularly useful for funding management 
measures such as (i) the provision and 
maintenance of facilities and infrastructure 
associated with public access and enjoyment 
(e.g. via user fees and payback schemes) and 
(ii) the on-going management of habitats and 
species (e.g. via PES schemes, marketed 
products, biodiversity and carbon offsets, etc.)22 
Innovative financing mechanisms can make an 
important contribution, particularly when used 
in combination with EU funds. However, no 
single new financing tool is likely to bridge the 
funding gap, nor is any one tool a substitute for 
the need of dedicated public funding for the 
implementation of the Natura 2000 network.23 
Many ecosystem service benefits will not 
be amenable to private financing due to a 
lack of exclusive private benefits in the short-
term; because many of the goods provided by 
ecosystems are public goods, there will always 
be a role for governments to play in providing 
public benefits from natural ecosystems. 

Further information:

• A key source is the financing section of the 
DG Environment website, which contains 
links to a range of relevant publications: 
http://ec.europa.eu/environment/nature/
natura2000/financing/index_en.htm

• WWF. (2009.) WWF Guide to Conservation 
Finance: Sustainable Financing for the 
Planet. 

• RSPB (2010) Financing Nature in an Age of 
Austerity. 

• WWF & IEEP. (2009). Innovative use of EU 
funds to finance management measures 
and activities in Natura 2000 sites. 
Brussels, Belgium. 103 pp. + Annexes. 

http://ec.europa.eu/environment/nature/natura2000/financing/index_en.htm
http://ec.europa.eu/environment/nature/natura2000/financing/index_en.htm
http://awsassets.panda.org/downloads/wwf_guide_to_conservation_finance.pdf
http://awsassets.panda.org/downloads/wwf_guide_to_conservation_finance.pdf
http://awsassets.panda.org/downloads/wwf_guide_to_conservation_finance.pdf
http://www.rspb.org.uk/Images/Financingnature_tcm9-262166.pdf
http://www.rspb.org.uk/Images/Financingnature_tcm9-262166.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/innovative_use_eu_funds.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/innovative_use_eu_funds.pdf
http://ec.europa.eu/environment/nature/natura2000/financing/docs/innovative_use_eu_funds.pdf
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• Parker et al. (2012). The Little Biodiversity 
Finance Book, 3rd edition. Global Canopy 
Programme; Oxford

• Dickie et al. (2012) Innovative Use of 
Financial Instruments and Approaches 
to Enhance Private Sector Finance of 
Biodiversity. Final Summary Report to 
European Commission Directorate-General 
Environment. 

• Kettunen et al. (2011). Ch. 8: Recognising 
the Value of Protected Areas. In: The 
Economics of Ecosystems and Biodiversity 
in National and International Policy Making. 
Edited by Patrick ten Brink. Earthscan, 
London and Washington; Bovarnick, A. 
(2010). Financial Sustainability Scorecard for 
National Systems of Protected Areas. 2nd 
Edition. UNDP.

• Stolton, S. (Ed.) (2009). Communicating 
values and benefits of protected areas 
in Europe. Results of a seminar organised 
by BfN and EUROPARC Federation at 
the International Academy for Nature 
Conservation on the Island of Vilm, Germany, 
2009.

• Financing Protected Areas Task Force of 
the World Commission on Protected Areas 
(WCPA) of IUCN, in collaboration with the 
Economics Unit of IUCN (2000). Financing 
Protected Areas. IUCN, Gland, Switzerland 
and Cambridge, UK.

• UNDP. (2012). International Guidebook of 
Environmental Finance Tools

 • http://conservationfinance.org/guide/
guide/index.htm

2.1. Marketed products: nature-based 
labelling and certification

Key service(s): 
Provisioning (crops, fish, livestock, and timber); 
Cultural (recreation and tourism)

Many Natura 2000 sites generate revenues 
from the sale of products, especially where 
farming or forestry is the predominant land use. 
With increasing consumer concerns regarding 
the environment, new markets for products 
produced in an environmentally sustainable way 
are growing in importance. For a number of 
services linked to Natura 2000 sites, there may be 

opportunities to create new markets or increase 
existing market values for sustainably produced 
products via product promotion and labelling/
certification. As well as incentivising positive 
management for nature, product promotion and 
certification can also deliver additional revenues 
for carrying out essential site conservation 
measures. This financing option is mainly useful 
for capturing additional value associated with 
provisioning services in the agriculture and 
forestry sectors. However, it can also be useful in 
relation to other types of services, for example in 
the tourism sector. 

In essence, nature-based certification and 
labelling schemes provide a means by which 
products that meet particular environmental 
standards, such as those produced in a means 
conducive to the achievement of Natura 2000 site 
management objectives, can identify themselves 
in the marketplace and potentially receive greater 
market access or command higher prices. Many 
such schemes are based on the premise that 
some consumers may be willing to pay more (e.g. 
a price premium) for products that are produced 
in ways that benefit biodiversity. Others are more 
a branding initiative, where goods associated with 
a site are branded to reflect that association. By 
providing consumers with information regarding 
the way in which a product was produced, these 
schemes can be used as a means of marketing 
the positive environmental co-benefits associated 
with the production of particular products. 
They can be used for a range of products (e.g. 
livestock, clothing, tourism, wood, food etc.) and 
can help create or strengthen financial incentives 
for producers to support biodiversity conservation 
and sustainable use, as well as raising new funds 
for protected areas. 

The potential scale of finance from  
nature-based certification is significant. The 
TEEB for Business Report put a global (2010) 
value of $86 billion on certified agricultural and 
forest products benefiting biodiversity. These 
markets are estimated to increase more than 
fivefold to nearly $500 billion in 2020. Although 
few of the existing social and environmental 
certification schemes focus exclusively on 
biodiversity, most address some aspects of the 
biodiversity challenge.24 As recently highlighted 
by the Ecosystem Market Task Force in the UK, 
the natural environment currently has limited 
visibility in most product certification schemes. 25

However, certification and labelling schemes 
are not without their weaknesses. In particular, 
considerable investment may be required 
for attaining certification and for subsequent 
marketing of the product. In general, the use of 

http://www.globalcanopy.org/sites/default/files/LittleBiodiversityFinanceBook_3rd edition.pdf
http://www.globalcanopy.org/sites/default/files/LittleBiodiversityFinanceBook_3rd edition.pdf
http://ec.europa.eu/environment/enveco/biodiversity/pdf/BD_Finance_summary-300312.pdf
http://ec.europa.eu/environment/enveco/biodiversity/pdf/BD_Finance_summary-300312.pdf
http://ec.europa.eu/environment/enveco/biodiversity/pdf/BD_Finance_summary-300312.pdf
http://ec.europa.eu/environment/enveco/biodiversity/pdf/BD_Finance_summary-300312.pdf
http://www.teebweb.org/our-publications/teeb-study-reports/national-and-international-policy-making/
http://www.teebweb.org/our-publications/teeb-study-reports/national-and-international-policy-making/
http://www.bfn.de/fileadmin/MDB/documents/service/skript260.pdf.
http://www.bfn.de/fileadmin/MDB/documents/service/skript260.pdf.
http://www.bfn.de/fileadmin/MDB/documents/service/skript260.pdf.
http://www.iucn.org/about/work/programmes/gpap_home/gpap_capacity2/gpap_bpg/?2179/Financing-protected-areas-guidelines-for-protected-area-managers
http://www.iucn.org/about/work/programmes/gpap_home/gpap_capacity2/gpap_bpg/?2179/Financing-protected-areas-guidelines-for-protected-area-managers
http://www.undp.org/content/undp/en/home/librarypage/environment-energy/environmental_finance/international-guidebook-of-environmental-finance-tools-/
http://www.undp.org/content/undp/en/home/librarypage/environment-energy/environmental_finance/international-guidebook-of-environmental-finance-tools-/
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certification schemes relies on the willingness 
of consumers to pay more for certified products. 
If the willingness of consumers to pay is low, 
relative to cost of scheme administration and 
marketing, then such approaches are unlikely to 
be successful in generating substantial additional 
revenues for nature conservation. Assessing 
the extent to which the potential market value 
of a product is higher than the current selling 
price can be done by undertaking consumer 
surveys. Issues that may limit the wider uptake 
and efficacy of eco-labels include a general lack 
of consumer concern, an absence of guaranteed 
continued financial benefits to participants, and 
difficulties of quality assurance that are related 
to complexities of monitoring compliance. 
Certification can be costly and consumers can 
get confused by label proliferation. Scheme 
labels themselves can have little impact – it 
is the campaign behind them which affects 
consumer attitudes and decisions. 

The importance of consumer awareness (and 
hence “demand” for certified products) in 
determining the success of such schemes 
should not be underestimated, nor should 
the importance of a robust and supportive 
policy framework at the national or EU-level.26 
Government support for certification schemes is 
almost certainly critical. Options for progressing 
the opportunity provided by “green” commodity 
certification include an important role for 
government in, for example, the development of 
public procurement standards and guidance  
(Box 35), the promotion of certification schemes 
via public information campaigns, and the 
provision of financial support to producers to 
help with the up-front costs of certification. 

Box 35. What is green public procurement?

Green Public Procurement (GPP) is defined 
by the European Commission as "a process 
whereby public authorities seek to procure 
goods, services and works with a reduced 
environmental impact throughout their life 
cycle when compared to goods, services and 
works with the same primary function that 
would otherwise be procured.”27

Public authorities in Europe spend 
approximately two trillion euros annually, 
equivalent to some 19% of the EU’s gross 
domestic product. By using their purchasing 
power to choose goods and services 
with lower impacts on the environment, 
these authorities can increase demand for 
sustainably produced products and hence 
make an important contribution to making 
production more sustainable.28 In 2008, the 
European Commission set an indicative 
target that, by 2010, 50% of all public 
procurement should be “green”.  The results 
of a review of this policy were published in 
2012. The document National GPP action 
plans (policies and guidelines) contains a 
comprehensive overview of the state of affairs 
in the 27 EU Member States.

For more information, see: http://ec.europa.
eu/environment/gpp/index_en.htm

Further information:

There are a number of well-known existing 
certification/labelling schemes operating in 
Europe, including those listed below.  
A non-exhaustive list of existing EU and 
international eco-labels organized by product/
service type can be found at: http://ec.europa.
eu/environment/gpp/pdf/ecolabels.pdf. 

• EU Ecolabel: http://ec.europa.eu/
environment/ecolabel/

• Forest Stewardship Council (FSC):  
https://ic.fsc.org/

• Programme for the Endorsement of Forest 
Certification (PEFC): http://www.pefc.org/

• Marine Stewardship Council (MSC):  
http://www.msc.org/

• EU Organic: http://ec.europa.eu/
agriculture/organic/organic-farming/what-
is-organic-farming/organic-certification/
index_en.htm

http://ec.europa.eu/environment/gpp/pdf/national_gpp_strategies_en.pdf
http://ec.europa.eu/environment/gpp/pdf/national_gpp_strategies_en.pdf
http://ec.europa.eu/environment/gpp/index_en.htm
http://ec.europa.eu/environment/gpp/index_en.htm
http://ec.europa.eu/environment/gpp/pdf/ecolabels.pdf
http://ec.europa.eu/environment/gpp/pdf/ecolabels.pdf
http://ec.europa.eu/environment/ecolabel/
http://ec.europa.eu/environment/ecolabel/
https://ic.fsc.org/
http://www.pefc.org/
http://www.msc.org/
http://ec.europa.eu/agriculture/organic/organic-farming/what-is-organic-farming/organic-certification/index_en.htm
http://ec.europa.eu/agriculture/organic/organic-farming/what-is-organic-farming/organic-certification/index_en.htm
http://ec.europa.eu/agriculture/organic/organic-farming/what-is-organic-farming/organic-certification/index_en.htm
http://ec.europa.eu/agriculture/organic/organic-farming/what-is-organic-farming/organic-certification/index_en.htm
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2.2. User fees, tourist levies and payback 
schemes

Key service(s):
Provisioning (crops, fish, livestock, and timber); 
Cultural (recreation and tourism)

Visitors to Natura 2000 sites enjoy a range 
of recreational benefits. Despite the benefits 
associated with nature-based recreation 
and tourism, in many places these benefits 
are largely invisible and are provided to 
beneficiaries free of charge. The value of some 
of these benefits can be captured thorough a 
range of site-based user fees such as entry/
admission charges, car parking charges, and 
voluntary visitor donations, or through licensing 
commercial operators and the provision of 
concessions and leases. Other forms of user 
fees include licences or permits for specific 
recreational activities such as camping, hiking, 
photography or hunting. User fees represent 
a simple, well-established, and widely-used 
mechanism by which it is possible to capture 
some of the recreational benefits that visitors 
gain from spending time at Natura 2000 sites. 
These sources of funding are important and 
widely used: although only a minority of sites 
in the EU have entry fees, car park charges are 
widespread. Nevertheless, there is probably 
only limited scope for a substantial increase in 
funding via these sources. It is also important 
to note the potential negative effects that high 
visitor numbers may have on a site: the presence 
of tourism infrastructure and visitation can have 
detrimental effects on biodiversity. 

The size and structure of user fees, and the 
ways in which they affect land managers, visitors 
and tour operators, all depend on the political, 
legal, economic and social context. For example, 
existing legislation may specify whether or not 
sites have the legal power to charge visitor 
fees, and the conditions under which charging 
is permitted.29 There are potentially high 
administrative costs of collecting user fees. User 
fees, such as entry charges, are most likely to 
be effective where a site offers a particularly 
unique/special experience (e.g. the presence of 
charismatic species) with few (local) alternatives 
to offer competition, and where it is feasible 
to limit entry to the site and provide a range of 
on-site visitor services. Visitors are likely to be 
willing to pay more in situations where sites are 
relatively accessible and offer well-maintained 
infrastructure and facilities.30

Deciding on the appropriate fee to charge is 
challenging. Interestingly, a number of studies 
have shown that visitors are often willing to pay 
much more than they are charged; fees are often 
much lower than the value that visitors place on 
their recreational experiences and may struggle 
to cover the costs of visitor facility provision 
and maintenance.31 For example, a study in 
Indonesia found that visitors to a national 
park were willing to pay over 10 times the 
entrance fee, indicating a substantial potential 
for increased revenues. However, although 
increasing fees may maximise site revenues, it 
could potentially result in a negative effect on 
the local economy if there is a reduction in total 
visitor numbers.32 In this context, it is worth 
noting that charging fees can be contentious 
in some circumstances. People may object to 
paying to enter or use public lands, for example, 
based on historical free access or public rights 
of way. This is important as the presence of 
one or more Natura 2000 sites in a particular 
area may also play an important role in tourists’ 
choice of holiday destination and thus provide 
wider economic benefits to the local area. 
Protected areas, such as national parks, are 
important tourism attractions and destinations. 
It is therefore important to note that visitors to 
a site may also generate considerable income 
for adjacent communities by attracting tourists 
to the area. For example, a study of six national 
parks in Germany found that visitor expenditure, 
the majority of which was on accommodation 
and catering, was associated with a regional 
economic impact of up to €525 million.33 
However, the extent to which these benefits are 
“captured” by protected areas themselves is 
highly variable. Many of the benefits are likely to 
accrue to local businesses. 

One way of potentially capturing some of these 
benefits is to develop “payback” or cost-sharing 
schemes whereby a levy is collected through 
tourism operators and tourism-dependent 
business in the local (or regional) area and then 
used to contribute to the uptake of those Natura 
2000 sites that helped attract visitors to the area 
in the first place. Such schemes are already in 
operation in a number of areas (see Box 36).
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Box 36. Visitor payback 

Visitor payback (or “visitor giving”) schemes 
involve voluntary contributions from visitors 
to help conserve the places that they visit 
and value. Typically, such schemes involve 
working in partnership with local business 
networks to create ways for visitors and 
tourism-related businesses to donate to 
conservation. 

A variety of techniques can be used in the 
pursuit of payments (e.g. donations via 
collection boxes, merchandising, voluntary 
levies on service bills, etc). Some schemes 
attempt to explicitly link tourism businesses 
with local conservation causes via voluntary 
levy schemes. Tourism businesses involved 
in visitor payback schemes not only benefit 
through actively helping to conserve 
areas in which their business success 
depends, but also improve their own public 
image by projecting concern for the local 
environment. Although ecosystem services 
are rarely explicitly linked to payments 
in these schemes, they frequently make 
reference to environmental benefits  
(e.g. health and recreation).

In the UK, there are several schemes in 
operation. However, available research 
suggests that the financial benefits of 
such schemes are relatively limited and 
that the administration costs of running 
the schemes are relatively high (as are the 
up-front costs of establishing a functioning 
scheme). Securing initial funding is vital 
to get even the most modest of schemes 
off the ground due to the need for 
sound administration and management. 
Developing partnerships with businesses 
can be labour intensive and substantial 
work and administration are required 
to run a scheme (high administration 
costs). The visitor giving scheme “Nurture 
Lakeland” that has operated in Cumbria, 
North-west England, for almost 20 years 
has generated almost £2 million to support 
conservation in the region. The scheme 
currently generates over £100,000 per 
year via its tourism business partners. 

More research is needed to determine 
the barriers to business participation 
and to understand visitor “willingness to 
pay”.34 In theory, visitor giving schemes 
have the potential to generate significant 
revenues: the UK’s national parks receive 
over 70 million visitors a year,35 while 
there were almost three billion visits to 
the natural environment by the English 
adult population during 2011/12.36 If each 
national park visitor was to donate just 
10 pence each, this could raise over half 
a million (£540,000) per national park, or 
increase total funding by 10% over current 
levels.37 If visitors donated £1 each, this 
could effectively double national park 
funding. However, research suggests that 
visitors are unlikely to give to projects that 
they feel to be part of the statutory duty of 
a local authority. 

Some general guidance regarding the 
development and implementation of 
visitor payback schemes is available from 
the following sources: 

• Chapman, C. (February 2008). 
Visitor Payback – Developing and 
Implementing Effective Schemes 

• Visit England. (2012). Setting up a 
Visitor Payback Scheme (Chapter  
2E of Destination Manager’s Toolkit) 

• Denman, R. & Ashcroft, P. (1997) 
Visitor Payback; Encouraging 
Tourists to Give Money Voluntarily 
to Conserve the Places They Visit 
(Ledbury UK, Tourism Company) 

 • Nurture Lakeland website

• Morecambe Bay “Sense of Place” 
Toolkit:  
http://www.morecambebaynature.
org.uk/sop-introduction

http://www.insights.org.uk/latestarticles.aspx?year=2008&month=2
http://www.insights.org.uk/latestarticles.aspx?year=2008&month=2
http://www.visitengland.org/england-tourism-industry/DestinationManagerToolkit/
http://www.visitengland.org/england-tourism-industry/DestinationManagerToolkit/
http://www.responsibletravel.org/events/documents/visitorpayback.pdf
http://www.responsibletravel.org/events/documents/visitorpayback.pdf
http://www.responsibletravel.org/events/documents/visitorpayback.pdf
http://www.nurturelakeland.org/
http://www.morecambebaynature.org.uk/sop-introduction
http://www.morecambebaynature.org.uk/sop-introduction


124A Guidance Manual for Assessing Ecosystem Services at Natura 2000 Sites

Part E. Financing Natura 2000 sites: capturing the value of ecosystem services

As part of the Natura People project, the RSPB 
commissioned CE Delft to assess the local 
economic benefits associated with three Natura 
2000 sites and to assess the potential income 
opportunities at each site.38 In relation to tourism 
and recreation, some of the findings of the 
project are outlined below:

• The Grevelingen nature reserve in the 
Netherlands is part of a site that permits 
a range of recreational activities. It is 
estimated that planned improvements to 
the site (in relation to water quality and 
visitor facilities) will deliver recreational 
benefits of approximately €9 million. Specific 
improvements that are planned include a 
network of walking and cycling paths and 
new water sports facilities. However, most 
of the financial value is likely to be captured 
by local businesses and not by the nature 
reserve itself. Capturing these benefits for 
the reserve will be challenging; the size of 
the site makes it extremely difficult to charge 
an entrance fee. One option might be to 
introduce an additional charge to existing 
payments associated with overnight boat 
moorings on the lake. Evidence suggests 
that visitors may be willing to pay an 
additional levy to support the maintenance 
of the site. This levy could potentially cover a 
significant chunk of the site running costs. 

• Waterdunen in the Netherlands offers 
many opportunities to increase revenues 
through charging for a range of recreational 
activities. Although charging an entrance 
fee is not possible as a result of legislative 
requirements regarding public access, there 
will be opportunities to increase revenues 
from recreational activities associated with 
the camp site adjacent to the nature reserve.

 
• At Het Zwin in Belgium, there is currently 

an entrance fee for access to certain parts 
of the site. However, much of the site is 
accessible free of charge and is frequented 
regularly by walkers and cyclists. There are 
plans to build a new visitor centre and to 
improve other facilities (e.g. signage). A 
new shop on the site may also provide an 
opportunity to increase revenue, although 
profit margins are likely to be small. In 
2012, there were 80,000 visitors to the site. 
Despite the difficulty in reaching the site by 
public transport, it has been estimated that 
visitor numbers will increase to 250,000 
visitors per year from 2015 due to a range 
of planned interventions. However, many 
of these additional visitors are likely to 
avoid paying an entrance fee by accessing 

areas outside the boundaries of the nature 
reserve. It might be possible to generate 
more revenue from the site by extending the 
entrance fee to sections of the site outside 
the existing nature reserve, although the 
complex management structures currently in 
place represent an obstacle to achieving this.

2.3. Biodiversity offsets 

Key service(s): N/A

Under Target 2 of the EU 2020 Biodiversity 
Strategy, Action 7 (ensuring no net loss of 
biodiversity and ecosystem services) includes 
a commitment by the Commission to “...carry 
out further work with a view to proposing by 
2015 an initiative to ensure there is no net loss 
of ecosystems and their services (e.g. through 
compensation or offsetting schemes).” 

Biodiversity offsets are conservation actions 
designed to compensate for significant residual 
impacts on biodiversity caused by development 
and other land-use change activities. In theory, 
they should be designed to ensure no net loss 
and, preferably, a net gain of biodiversity after 
appropriate steps have been taken to avoid and 
minimise any negative impacts.39 Adherence to 
the “mitigation hierarchy” is necessary to ensure 
that offsets are only used to compensate for 
genuinely unavoidable damage. 

Biodiversity offsets can be implemented on 
a voluntary basis or be driven by regulatory 
requirements, and can potentially mobilise 
finance from both the private and public sectors. 
There are various mechanisms for securing 
biodiversity offsets including habitat banking 
and habitat creation levies on development. 
Ultimately, the aim of biodiversity offsets, at 
least from a conservation perspective, is to use 
the market to generate significant new resources 
for biodiversity conservation. The main potential 
advantages of using these mechanisms is that 
they provide a cost-effective mechanism for 
achieving no net loss of biodiversity, or even  
net biodiversity benefits, via compensatory 
financing of protection, enhancement and 
restoration activities. 

The existing legal framework in the European 
Union already requires compensation for 
development-related damage to Natura 2000 
sites.40 However, beyond the requirements of 
Article 6 of the Habitats Directive, there are few 
current offset initiatives that go beyond this in 
Europe. The main exception to this is Germany, 

http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm
http://ec.europa.eu/environment/nature/biodiversity/comm2006/2020.htm
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although other Member States are in the process 
of developing offsetting schemes.41 For example, 
the use of offsetting is currently being trialled 
on a voluntary basis in England as one of the 
commitments in the UK Government’s Natural 
Environment White Paper (2011).42 In terms of 
existing EU legislation, there are relatively few 
cases each year where compensation measures 
are required for Natura 2000 sites. There is also 
some, albeit limited, demand for compensation 
on a voluntary basis, driven by, for instance, 
companies motivated by corporate social 
responsibility and reputational considerations. 
However, voluntary compensation is unlikely to 
create a substantial demand for offsets at EU 
level in the near future; in order for offsetting to be 
successful, there is a need for a strong regulatory 
framework to create demand, establish basic 
standards, and drive the process forward.43

The use of biodiversity offsets in cases involving 
Natura 2000 sites will require clarification from 
the EU as to how they can be applied in a 
coherent manner alongside other EU legislation 
(e.g. the Birds and Habitats Directives). For 
offsetting to be developed as a mechanism for 
financing the Natura 2000 network, any offset 
would be required to go beyond the existing legal 
obligation to achieve favourable conservation 
status (FCS) at such sites. Therefore, despite 
the potential for using offsets (e.g. restoration-
based compensation measures) to improve the 
conditions of habitats on Natura 2000 sites, it 
is extremely unlikely to be appropriate in most 
situations because such actions would not 
provide added value (i.e. they would merely 
replace what a Member State would have carried 
out anyway). 

There are a range of factors that need to 
be considered when designing an offsets 
policy to ensure that it delivers no net loss of 
biodiversity. As well as developing appropriate 
offset ratios and metrics, issues that also need 
to be considered in the design of offset policies 
include the location and timing of offsets 
and the types of activity that should count as 
being additional.44 Offsetting is controversial. 
The offsetting policy framework in France, for 
example, has been criticised for failing to put 
in place appropriate institutional arrangements, 
leading to an expansion of “paper offsets”.45

  
A recent review found that species richness was 
much lower in offset sites than in developed 
sites; for developed sites where species richness 
was relatively high before development,  
species richness at offset sites was five to 10 
times lower.46

As well as establishing enabling frameworks 
and property rights which stimulate demand for 
offsets, regulators also have a key role to play in 
defining standards and performance indicators 
and ensuring fair and transparent monitoring 
and enforcement to ensure that requirements 
are properly met and adhered to.47 It must also 
be recognised that some species and habitats 
are not amenable to offsetting as they are either 
irreplaceable or cannot be restored or created 
within an acceptable time frame, and hence 
there will continue to be projects which are not 
acceptable on biodiversity grounds.48  In addition, 
recognition of the fact that offsets are possible 
should not give rise to a presumption that 
damaging activities will go ahead.

Overall, it seems unlikely that the introduction 
of biodiversity offsetting could generate 
considerable additional funding for Natura 2000 
site restoration activities, particularly given 
the considerable risks associated with poorly 
designed and/or implemented (e.g. regulated) 
schemes. Whilst some revenue can be raised for 
conservation more generally through voluntary 
mechanisms, regulation will be required to 
increase the scale of finance that can be raised 
through these schemes.49 

Further information:

• ICF GHK & BIO IS. (2013). Exploring 
potential demand for and supply of habitat 
banking in the EU and appropriate design 
elements for a habitat banking scheme. 
Final Report submitted to DG Environment.

• eftec, IEEP et.al (2010) The use of market-
based instruments for biodiversity 
protection – the case of habitat banking – 
Technical Report. 

• For information on the compensation 
banking systems in place in Germany, the 
Netherlands, and France, see Section IV 
of Morandeau, D. & Vilaysack, D. (2012). 
Compensating for damage to biodiversity: 
an international benchmarking study. 
Commissariat Général au Développement 
Durable. Études & documents. No. 68 
August 2012. Summary tables by Country 
are available in Appendix IV. 

 • http://www.defra.gov.uk/environment/
natural/biodiversity/uk/offsetting/. 

• McKenney, B. A., & Kiesecker, J. M. (2010). 
Policy development for biodiversity offsets:  
a review of offset frameworks. 
Environmental Management, 45(1), 165–176. 

http://ec.europa.eu/environment/enveco/taxation/pdf/Habitat_banking_Report.pdf
http://ec.europa.eu/environment/enveco/taxation/pdf/Habitat_banking_Report.pdf
http://ec.europa.eu/environment/enveco/taxation/pdf/Habitat_banking_Report.pdf
http://ec.europa.eu/environment/enveco/taxation/pdf/Habitat_banking_Report.pdf
http://ec.europa.eu/environment/enveco/pdf/eftec_habitat_technical_report.pdf
http://ec.europa.eu/environment/enveco/pdf/eftec_habitat_technical_report.pdf
http://ec.europa.eu/environment/enveco/pdf/eftec_habitat_technical_report.pdf
http://ec.europa.eu/environment/enveco/pdf/eftec_habitat_technical_report.pdf
http://www.forest-trends.org/documents/files/doc_3209.pdf
http://www.forest-trends.org/documents/files/doc_3209.pdf
http://www.defra.gov.uk/environment/natural/biodiversity/uk/offsetting/
http://www.defra.gov.uk/environment/natural/biodiversity/uk/offsetting/


126A Guidance Manual for Assessing Ecosystem Services at Natura 2000 Sites

Part E. Financing Natura 2000 sites: capturing the value of ecosystem services

• The Business and Biodiversity Offsets 
Program recommends a series of principles 
be used when designing and implementing 
offsets, and verifying their success.  
A comprehensive set of materials on the 
evolving science, policy, and experience 
with environmental compensation schemes 
around the can be found in the online BBOP 
Document Library: http://bbop.forest-
trends.org/documents/. 

2.4. Carbon markets

Key service(s):
Regulating (climate regulation)

Natural ecosystems play an important role 
in climate change mitigation and adaptation. 
Climate change mitigation, in particular, 
represents a potentially significant source of 
future funding for conservation. Carbon offsets 
or credits can be defined as intangible economic 
commodities that represent the avoidance or 
sequestration of carbon emissions. In an offset 
market, businesses and individuals can purchase 
carbon credits instead of directly reducing their 
own emissions. As such, offset markets offer 
buyers a potentially lower-cost alternative to 
directly reducing their own emissions.50

Carbon-based financing mechanisms are 
essentially a type of PES scheme (see Part E: 
Section 2.6.), and are potentially applicable to 
a range of different Natura 2000 habitat types 
including wetlands, peatlands, and forests. 

51 In the context of financing Natura 2000 site 
management, activities that reduce carbon 
emissions through protecting or restoring 
biodiversity may be eligible to receive carbon 
credits.

Carbon credits can be traded on voluntary 
markets or regulated (i.e. compliance) markets. 
Compliance markets are created and regulated 
by mandatory carbon reduction regimes, such as 
the European Union’s Emissions Trading Scheme 
(EU ETS), while voluntary markets function 
outside of the compliance markets and enable 
companies and individuals to offset their carbon 
emissions on a voluntary basis. In terms of the 
legislative framework, there is considerable 
ongoing uncertainty over the statutory drivers of 
demand for credits in the future at both the EU 
level and internationally. At the EU level, there 
is limited space within the EU ETS for trading 
carbon credits linked to (biodiversity-related) 
carbon offsetting at Natura 2000 sites, although 

there is real potential for credits to be developed 
for some offsetting projects such as those in 
Eastern Europe associated with the restoration of 
peat-based wetland habitats that have high carbon 
and biodiversity values. At the international level, 
REDD+ (where biodiversity is a co-beneficiary 
alongside carbon) represents a potentially 
significant opportunity for financing biodiversity 
conservation through compliance markets.

Without clearer statutory drivers, options 
for Natura 2000 sites will remain limited to 
voluntary markets. Although the size of voluntary 
carbon markets globally is modest compared to 
regulated (compliance) markets (<1% in terms 
of both volume and value), it is nevertheless a 
growing market.52 In general, credits generated 
for compliance markets tend to trade at a higher 
price and are subject to more stringent rules than 
those in voluntary markets. Credits in voluntary 
offset markets are generally subject to fewer 
checks and regulations (in terms of verification 
and monitoring), are of more variable quality, 
and tend to trade at a much lower price because 
there is no obligation on firms or individuals to 
purchase them.53 

To function effectively, voluntary markets need 
to have appropriate governance mechanisms 
and monitoring and verification quality standards 
in place. Like PES schemes more generally, a 
key issue in relation to offsets is ensuring offset 
scheme additionality i.e. they need to ensure 
that carbon benefits are additional to what would 
have happened in their absence. In response 
to the need for oversight of voluntary markets, 
numerous assurance standards have emerged. 
Quality assurance mechanisms such as quality 
labels issued by specially established certifiers 
are typically used by buyers to guarantee the 
environmental integrity of the projects from 
which the credits originate.

In the UK, the Woodland Carbon Code is a 
certification scheme that sets out design and 
management requirements for voluntary projects 
that aim to sequester carbon through woodland 
creation. In order for UK based woodland 
creation projects to gain certification to the 
Code, they must be validated by an independent 
certification body. The Code sets out overarching 
principles and specific requirements that 
woodland carbon sequestration projects must 
incorporate in order to demonstrate best 
practice. Core principles and requirements 
for each key aspect of project design and 
management are addressed in turn, along with 
the means of verification and further guidance.54 
By the end of 2012, 89 projects, covering over 
3,000 hectares of woodland in the UK, with the 

http://bbop.forest-trends.org/
http://bbop.forest-trends.org/
http://bbop.forest-trends.org/documents/
http://bbop.forest-trends.org/documents/
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potential to sequester 1.39 million tonnes of 
CO2 over their lifetime were registered under 
the Code and these credits can be reported 
in company accounts as part of their net GHG 
emissions.55 A Peatland Carbon Code has also 
been developed and was launched in late 2013. 
It is envisaged that the code will operate in a 
similar way to the existing Woodland Carbon 

Code and will be designed so that companies 
may have the option to trade on voluntary (and 
potentially compliance) carbon markets in the 
future. It is estimated that demand from UK 
companies wishing to voluntarily support land-
based carbon reduction projects (such as peatland 
restoration) may exceed one million tons per year 
(and could exceed ten million tons).56 

Box 37. Restoring peatlands in Belarus57

The Belarus Climate Change and Biodiversity 
Project (2008–2012) aimed to restore and 
sustainably manage degraded peatland in 
Belarus via re-wetting in order to reduce 
greenhouse gas (GHG) emissions and 
enhance carbon storage and biodiversity. 
The project involved the re-wetting of over 
10,000 ha of degraded peatland and the 
quantification of associated GHG emissions 
savings in order to develop the potential 
for the sale of carbon credits from peatland 
restoration projects. The project was 
undertaken by an international consortium 
of environmental organisations co-ordinated 
by The Royal Society for the Protection 
of Birds (RSPB – UK) with the financial 
support of the United Nations Development 
Programme (UNDP) and the Ministries 
of Natural Resources and Environmental 
Protection, and Forestry, of the Republic 
of Belarus. The total project budget was 
over €3 million; the project could not have 
achieved its goals without essential financial 
support to help put in place the structures 
and procedures required to market carbon 
credits. The project was categorised by the 
European Commission as one of the top five 
ecosystem-based climate mitigation projects 
in the world in 2011.

The project demonstrated possible ways that 
climate change mitigation, conservation of 
biodiversity (including threatened species 
such the endangered aquatic warbler) 
and economic development could all be 
achieved together. An initial assessment 
of the costs and benefits associated with 
the project suggests that the approximate 
cost of avoiding a tonne of CO2 emissions 
within this project was €7.11, but that costs 
would decline over time after the initial 
investments and re-wetting measures had 
been implemented. On the benefits side, 
carbon emissions reduction via sequestration 
and storage were estimated at 2.9 t CO2/

ha/year. In addition to mitigation, the 
project also contributes to climate change 
adaptation through micro-climate regulation, 
soil degradation prevention, water regulation 
and retention and peat fire prevention. 
Furthermore, provisioning ecosystem 
services such as food production benefit 
the local population. In the short term, the 
project is expected to provide jobs through 
the research, construction, supervisory, 
maintenance and monitoring work. In the 
long run, biomass-harvesting jobs could 
emerge and the Academy of Sciences plans 
to set up a laboratory for GHG emission 
measurements. 

The project demonstrated how, with 
appropriate financial and political support 
(e.g. a supportive regulatory framework), 
it is possible to carry out re-wetting of 
degraded peatlands to achieve measurable 
GHG reductions that can be accounted 
for/eligible for receiving credits under the 
Voluntary Carbon Standard (VCS) and sold 
on the international carbon market. Along 
with developing a methodology to assess 
GHG emissions from restored peatlands, 
the project produced a credible standard 
(International Peatland Carbon Standards), 
a monitoring strategy, and a marketing and 
income strategy for selling carbon credits. 
The gathered information on emission 
reductions will be used to generate funds 
via the sale of carbon credits once the 
adjustment period is over. It is expected 
that carbon credits from project sites can 
be sold on voluntary carbon markets from 
the summer of 2013. An assessment of the 
potential to implement a similar peatland 
re-wetting project in the Ukraine was carried 
out during 2008 and a Ukrainian peatland 
re-wetting project began in December 
2009. These efforts are likely to be viewed 
as benchmarks in the development of 
international peatland protection policy 
which could lead to the integration of 
peatland in the coverage of the post-Kyoto 
international climate treaties.
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There are a number of actions that could be 
taken at the EU level to increase private sector 
funding into biodiversity conservation through 
high biodiversity carbon credits e.g. supporting 
pilot projects to promote opportunities for carbon 
credits from biodiversity conservation activities 
in the EU, financial risk sharing arrangements 
etc. A particularly important role for the EU is to 
send the clearest possible positive policy signals 
about viable sources of future demand for 
biodiversity carbon credits. Current uncertainty 
is a deterrent for most private sector actors as it 
makes it very difficult for them to manage risks.58 

Further information:

• Kollmuss et al. (2008). Making sense of the 
voluntary carbon market: A comparison of 
carbon offset standards. WWF Germany. 

• Guigon, P. (2010). Voluntary carbon markets: 
how can they serve climate change policies 
(No. 19). OECD Environmental Working 
Papers.

• Richards, K. R., & Huebner, G. E. (2012). 
Evaluating protocols and standards for forest 
carbon-offset programs, Part A: additionality, 
baselines and permanence. Carbon, 3(4), 
393–410.

 • http://www.forest-trends.org/documents/
files/doc_4501.pdf

 • http://www.carbonneutral.com/images/
uploads/news/ICRO2895_ICROA_online_
pdf_F.pdf

• For further information on the range of 
different carbon offset standards see:  
http://www.carbonneutral.com/
knowledge-centre/offsetting-explained/
standards/ 

2.5. Business funding

Key service(s): N/A

Business sponsorships are potentially flexible 
and applicable to a wide range of Natura 2000 
activities. There are a range of reasons why 
businesses and investors may be interested 
in ecosystem services and Natura 2000. All 
businesses are either directly or indirectly 
dependent on ecosystem services and natural 
capital; increased understanding of the role and 
value of ecosystem services and natural capital 
represents both a risk and an opportunity for 
businesses. For example, in terms of risks, there 
are reputational risks to businesses that fail to 
account for the impacts of their operations on 
ecosystems and ecosystem services, as well as 
operational risks in terms of the cost of inputs 
to production. On the other hand, there are 
opportunities for businesses to improve their 
reputation by engaging proactively, as well as 
opportunities to improve business efficiency 
and develop new products and services.59 
Developing a business partnership is likely to be 
easier in the case of businesses that are closely 
linked to the environment e.g. tourism and 
agriculture, green energy etc. The ecosystem 
approach can help communicate the linkages 
between ecosystems and human well-being 
to businesses, highlighting their impacts and 
dependencies. 

Box 38. Case study: RSPB Minsmere 
nature reserve and corporate support

There are a number of business benefits 
associated with providing financial support 
to site-based nature conservation activities 
through the RSPB Minsmere “corporate 
membership” scheme and/or other 
partnership approaches. This includes a 
range of reputational benefits that are 
provided through advertising/marketing/
branding opportunities both at the reserve 
itself and through the RSPB website and 
RSPB-related publications. 

Source: http://www.rspb.org.
uk/reserves/guide/m/minsmere/
corporatesupport.aspx

http://awsassets.panda.org/downloads/vcm_report_final.pdf
http://awsassets.panda.org/downloads/vcm_report_final.pdf
http://awsassets.panda.org/downloads/vcm_report_final.pdf
http://www.forest-trends.org/documents/files/doc_4501.pdf
http://www.forest-trends.org/documents/files/doc_4501.pdf
http://www.carbonneutral.com/images/uploads/news/ICRO2895_ICROA_online_pdf_F.pdf
http://www.carbonneutral.com/images/uploads/news/ICRO2895_ICROA_online_pdf_F.pdf
http://www.carbonneutral.com/images/uploads/news/ICRO2895_ICROA_online_pdf_F.pdf
http://www.carbonneutral.com/knowledge-centre/offsetting-explained/standards/
http://www.carbonneutral.com/knowledge-centre/offsetting-explained/standards/
http://www.carbonneutral.com/knowledge-centre/offsetting-explained/standards/
http://www.rspb.org.uk/reserves/guide/m/minsmere/corporatesupport.aspx
http://www.rspb.org.uk/reserves/guide/m/minsmere/corporatesupport.aspx
http://www.rspb.org.uk/reserves/guide/m/minsmere/corporatesupport.aspx
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Further information:

• RSPB. (2009). Handbook for Developing 
and Implementing Pro-Biodiversity 
Projects.  
An Output from the EC Biodiversity Technical 
Assistance Unit Project. Sandy, UK. 

• European Business and Biodiversity 
Campaign: http://www.business-
biodiversity.eu/

• EU Business and Biodiversity Platform: 
http://ec.europa.eu/environment/
biodiversity/business/index_en.html

• Global Platform on Business and 
Biodiversity: http://www.cbd.int/business/ 
(see resources section for useful case 
studies)

2.6. Payments for Ecosystem Services 
(PES)

Key service(s):
Globally, the majority of PES programmes focus 
on four broad types of ecosystem service: 
watershed protection, carbon sequestration, 
biodiversity conservation, and landscape. In the 
UK, evidence suggests that opportunities for 
PES schemes appear to be greatest in relation 
to water-related services. Other opportunities 
worthy of consideration include carbon 
sequestration (from woodlands and peatland 
restoration), cultural services and wild species 
diversity (through, for example, user fees or 
visitor payback schemes) and better targeting 
of public payments (e.g. agri-environment) to 
farmers and woodland managers.60

Payments for Ecosystem Services (PES) refer 
to a wide range of incentive-based mechanisms 
in which the beneficiaries (users) of ecosystem 
services provide payments to the providers 
(suppliers) of ecosystem services. Typically, PES 
schemes are established on a voluntary basis 
and involve a stream of payments to participating 
land owners/managers to incentivise them to 
undertake specific management activities likely 
to enhance the delivery of certain ecosystem 
services. PES schemes offer considerable 
financing potential for the Natura 2000 network 
as a mechanism by which the beneficiaries of 
the ecosystem services provided by Natura 2000 
sites can contribute towards the costs of their 
delivery (e.g. Natura 2000 management costs). 

PES can be publically financed (government, on 
behalf of society) or privately (user) financed. 
One of the most well-known examples of 
a PES scheme is the Watershed Protection 
Program, publically funded by the New York 
City Department for Environmental Protection. 
Under this scheme, landowners in the 
Catskills catchment are paid to implement land 
management measures which reduce diffuse 
water pollution from agriculture and hence limit 
the public-sector costs of providing high quality 
drinking water to the residents of New York. In 
the UK, the Sustainable Catchment Management 
Programme (SCaMP) has developed along 
similar lines. For years, drainage in the uplands 
has resulted in peat bogs drying out, releasing 
sediment into the water supply and carbon 
into the atmosphere. Under SCaMP, water 
companies pay land-owners/land-managers 
within specific catchments to change their land 
management practices so as to improve water 
quality. The main activities undertaken include 

http://smeforbiodiversity.eu/
http://smeforbiodiversity.eu/
http://smeforbiodiversity.eu/
http://www.business-biodiversity.eu/
http://www.business-biodiversity.eu/
http://ec.europa.eu/environment/biodiversity/business/index_en.html
http://ec.europa.eu/environment/biodiversity/business/index_en.html
http://www.cbd.int/business/
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blocking drainage ditches, restoring habitats (e.g. 
peat and heather moorland), planting woodlands, 
and installing livestock fencing in sensitive areas. 
This approach is being rolled-out across other a 
number of areas in England, Wales, and Northern 
Ireland. A well-known example of a privately 
funded scheme comes from France, where the 
bottled water company Vittel has established a 
scheme to reduce contamination of the water 
supply from which its bottled water is drawn 
by paying land-owners to alter their farming 
practices. There are now many PES initiatives 
worldwide involving payments from water users 
to farming and other land-use interests whose 
actions affect the provision of water.61 

To date, the majority of finance mobilised for PES 
programmes around the world has come from 
government-financed programmes delivering 
public goods.62 Privately-financed PES schemes 
are generally still at the experimental stage in 
Europe;63 examples are few and of relatively small 
scale.64 In general, PES schemes are heavily 
reliant on public financing and/or regulation 
to create demand. 65 In the European context, 
publically funded agri-environment schemes, 
under which the government pays farmers (the 
providers/suppliers) to undertake activities that 
improve farm environmental outcomes, are a  
well-known example of a publically-funded 
PES-type scheme.66 Nevertheless, there is 
considerable potential for new PES schemes 
to capture the willingness-to-pay of private 
beneficiaries of ecosystem services based on the 
opportunity for cost savings and value added.67 

The basic process of designing and 
implementing a PES scheme involves a number 
of steps. A key part of the process is identifying 
the ecosystem services provided by the site and 
assessing the extent to which these services 
are financially valuable to one or more potential 
buyers (via a “beneficiary analysis”). In order 
for a PES scheme to be established as a viable 
financing mechanism, there needs to be a clear 
demand (willingness to pay) for one or more 
of the ecosystem service(s) provided by the 
Natura 2000 site. Payment can be provided by 
private beneficiaries (user-financed) or by public 
bodies on behalf of the wider public (third-party 
financed). In theory, schemes can involve one 
or more buyers and/or sellers and can involve 
one or more different services. However, in 
practice, it can be difficult to design a privately-
financed scheme in situations where there are 
multiple users and/or providers involved, and 
many schemes tend to focus narrowly on a 
single service. In such situations, it is important 
to ensure that potential trade-offs with other 
services have been carefully considered.

Like many of the financing mechanisms outlined 
in this section, an important consideration is 
the extent to which the ecosystem service(s) 
under consideration are public goods. Private 
financing is only likely to emerge in those 
situations where considerable excludable private 
benefits exist. Either way, there is a clear role for 
Government in supporting PES schemes. It is 
widely acknowledged that privately-financed PES 
schemes need government support in a variety 
of ways. The regulatory framework is particularly 
important. For example, water quality regulation 
may underpin the demand from private water 
companies for water-related ecosystem services 
linked to water quality. Another key aspect of 
PES schemes is to ensure that the activities 
undertaken by sellers (or suppliers) in return  
for conditional payments must provide additional 
benefits beyond what would have been  
delivered in the absence of those payments  
(e.g. under existing regulations). In relation to  
this, well-defined property rights are also an 
important consideration.

It is important to note that the design and 
implementation of PES schemes can take 
considerable time and resources. PES 
schemes often entail substantial start-
up and transaction costs.68 For example, 
considerable time and effort is required to 
collect evidence to demonstrate the relationship 
between ecosystem service provision and 
land management activities, to establish 
appropriate prices, and to monitor outcomes. 
An intermediary is also often necessary to 
facilitate transactions between buyers and 
providers. Perhaps the greatest challenge using 
PES schemes as a means of financing Natura 
2000 is the difficulty, cost and time required 
to design, implement and enforce them.69 In 
practise, experience to date has shown there 
are many institutional, regulatory, scientific or 
legal complexities to overcome in establishing a 
means of capturing these benefits. 

Further information:

• The UK Department for Environment, Food, 
and Rural Affairs (DEFRA) have produced a 
number of useful documents relating to PES 
schemes. Most are available on the DEFRA 
website at www.gov.uk/government/
organisations

 – For a simple step-by-step design to the 
process of designing and implementing 
PES schemes, see: Smith et al. (2013) 
Payments for Ecosystem Services:  
A Best Practice Guide. Defra, London. 

http://www.gov.uk/government/organisations
http://www.gov.uk/government/organisations
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200920/pb13932-pes-bestpractice-20130522.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/200920/pb13932-pes-bestpractice-20130522.pdf
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 – Dunn, H. (2011). Payments for 
Ecosystem Services. Defra Evidence 
and Analysis Series Paper 4. 

 – URS Scott Wilson. (2011). Barriers and 
Opportunities to the Use of Payments 
for Ecosystem Services: Final Report. 
Prepared for DEFRA.

• Ecosystems Knowledge Network (EKN): 
http://ekn.defra.gov.uk/resources/tools-
guidelines/pes/

• National Ecosystem Approach Toolkit (NEAT 
tree): http://neat.ecosystemsknowledge.
net/payments-ecosystem-services-tool.
html

• Rural Economy and Land Use Programme. 
(2012). Enhancing the environment through 
payment for ecosystem services. Policy and 
Practice Note No. 39.
 

• Forest Trends, the Katoomba Group, and 
UNEP. (2008). Payments for Ecosystem 
Services. Getting Started: A Primer. 

• OECD. (2010). Paying for Biodiversity: 
Enhancing the Cost-Effectiveness of 
Payments for Ecosystem Services. OECD 
Publishing. 

• Banerjee et al. (2013). How to sell 
ecosystem services: a guide for designing 
new markets. Frontiers in Ecology and the 
Environment, 11(6), 297–304.
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