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Estimating the Overall Economic Value of the Benefits provided by atura 2000
Network ¢ a First Assessment

Main report

1 INTRODUCTION

1.1 Aims objectivesand tasksof the study

This report presents the results of a study by the Institute for European
Environmental Policy (IEEP) with GHK, Ecologic Institute, Metroecancemnid
EFTEC, to support the European Commission in further developing a methodological
framework for assessing the overall economic value of the benefits provided by the
Natura 2000 network, carrying out a first assessment of\uhkie of the network,
andrecommending a way forward for future assessments to support the awareness
of the economic cdbenefits of Natura 2000 sites and network (see Box 1.1 and
Section 2).

Box 1.1: The Natura 2000 network

¢KS LIAfEfFNBR 2F 9dzNP LIS Q3 ionf aSdH Wioditetsity Aa yCout
Directive 2009/147/E®@n the conservation of wild birds (Birds Directive) adopted in 1
and Council Directive 92/43/EEC on the conservation of natural habitats and of wild
and flora (Habitats Directive) adopted i®92. Together, both Directives form the mo
FYOAGAZR2dza +FyR fFNBS ao0ltS AyAGAlFIGAGS d
implementation of a network of designated special sitdatura 2000 lying at their heart.
The establishment of Nata 2000 is at an advanced stagéhe nearly completed terrestrig
network consists of roughly 26,000 sites and covers almost 18 per cent of the EU terri
includes terrestrialSites of Community Importancand Special Areas of Conservati
(SCIESACY, with an area of 59 million ha, and terrestrigppecial Protected AreaSRAswith
an area of 49 million ha (Natura 2000 Barometer, 20EQY. further discussion seéhapter
2.

While the prime focus on the Natura 2000 protected area network is am th
conservation and restoration of biodiversity, there has also been an increasing
interest in and recognition of the soceconomic benefits of biodiversity (MA, 2005;
TEEB 2010, 2011) aonfiprotected areas specifically (Kettunen et al 2009, Stolton et
al 2010, Gantioler 2010, Kettunen et al 201The recognition and demonstration of
the benefits can influence stakehol@eg&titudes and support for the Natura 2000
network, attract funding for conservation measures and other investrm@mtand
around sites, inform landuse (change) decisions, and help in the integration of
protected areas in regional development planning and practice.

The recognition and demonstration of the so@oconomic significance of Natura
2000 historically focused primarily on tloirect and indirect employment supported
by Natura 2000 sites (ten Brink 2002, National Trust, 2006; Hernandez & Sainteny,



2008), and its rural development benefitSince the Mlennium Assessment (MA)
and encouragment by The Economics of Ecosystems aBabdiversity TEEB
initiative  (see www.teebweb.org, this approach has been increasingly
complemented by the assessment of the wider set of ecosystem services from
protected areas. This ecosystem services framewmk been adopted within this
study - see Box 1.2 for definitions an@hapter 3 for wider discussion of the
methodological framework.

Box 1.2 Biodiversity, Ecosystems, and Ecosystem Services

Biological diversityY S| ya Wi KS @I NX | 6 &nfsAramdall doofces/ iBicludin
terrestrial, marine and other aquatic ecosystems and the ecological complexes of whic
FNB LI NUGT GKAA AyOf dzZRSa RAGSNERAGE GAGKH
1993). The term covers every form of litm Earth (plants, animals, fungi and mic
organisms), the diversity of communities that they form and the habitats in which they|
It encompasses three levels: ecosystem diversity (i.e. variety of ecosystems); 9
diversity (i.e. variety of diffemt species); and genetic diversity (i.e. variety of genes w
species).

EcosystemY S| y& Wl Reéyl YAO O2YLX S-Brgafish cdmimlinifie:
and their nonf A @Ay 3 SY@ANBYYSYyld AydSNI OGAy3
ecosystemd charactesed by complex relationships between living (biotic) and -fiaimg
(abiotic) components (resources), sunlight, air, water, minerals and nutrients: the quq
(e.g. biomass, productivity), quality and diversity of species (e.g. richnesg) edrriplay an
important role. The functioning of an ecosystem often hinges on certain species or gro
species that perform key functions e.g. pollination, grazing, predation, nitrogen fixing.

*

Ecosystem serviceefer to the flow of benefits that @ople obtain from ecosystems (M
2005a). These include:
9 provisioning servicegg.g. food, fibre, fuel, water);
9 regulating servicegbenefits from ecosystem processes that regulate e.g. clim
floods, disease, waste and water quality);
9 cultural servicege.g. recreation, tourism, and aesthetic, spiritual and ethical value
9 supporting servicesecessary for the production of all other.

To be more explicit,dnefits of protected areas include the supply of tangible resources
as water and sustainablproduced crops and timber (th&rovisioning servicé€3noted
above), and processes that, regulate water and air quality, prevent natural hazards s
flooding and soil erosion, and mitigate climate change through storing and seques
carbon (thetegulating servicenoted above) (Dudley & Stolton, 2003; Broehal, 2006;
Campbellet al, 2008). Protected areas also providéultural serviceQ for example by
supporting recreation and tourism, and maintaining cultural identity and sense of |
(Bucher Partners, 2005; Eagles & Hillel, 2008). These services are underpinned by f{
that sites play in supporting the preservation of basic ecological processes (e.g. n
cycling), fundamental in maintaining the overall functioning of naturaltesys (the
Wupporting service@noted above). Healthy and wdlinctioning ecosystems sustaing
within protected areas can increase not only the range of ecosystem services, but al
resilience of ecosystems to resist and adapt to disturbances (drgatel change) alsq
beyond the site level (Stoltoet al,2008; Dudleet al, 2010).

Many factors influence ecosystem resilience and the likely extent and rate of chang



http://www.teebweb.org/

ecosystem services. Examples include species abundance, level of biomass, aqub|
structure of natural habitats, and level of genetic diversity. Some services are directly
G2 &aLSOASaQ RSGFATSR O2YLRaAildAz2y | yR
Others, like flood regulation, depend on the role of physicalcitires and processes at tt
ecosystem scale (for more detailed scientific discussion, see TEEB Foundations,s2@]l
Figure 1.1.

Figure 1.1: Contribution of Ecosystems and Biodiversity to Human Wellbeing

Ecosystems & Biodiversity
_______ ' Human wellbein
IBiophysical 1 ; g
: SErctre I [Function (socio-cultural context)
1
: OF pracess 1 (e.g. slow Service
ion | water
 (e.g. vegetation (e.g. flood- .
j cover or Net : E.assage;) REtaEtioh: (Benef:jt(S)d
I Primary iomass diice e.g. reduce 2
| products) 8. ¢
I Productivity) risk / impacts, (economic)
| e e e = - contribution Value
to health, (e.g. avoided
safety, avoided damage;
material damage; | | willingness to
contribution to pay (WTP) for
well-being, protection or
consumer value) for products

Source: TEEB 2D and references withjrdigure adapted from Haine¥oung and Potschin (2009) a
Maltby (2009)), Gantioler et al 2011 forthcoming

This report aims to offer an additional evidence base to complement the existing
literature, a synthesis of knowledge dime value of protected areas, as well as tools
for continuing the improvement of awareness of the many benefits of the Natura
2000 network¢ for biodiversity, for society and for the econom#n economic
evaluation, while only one way of assessing and destrating the importance of
Natura 2000, has the potential to further support the case for protecting habitats
and species adding the economic dimension to the arguments made on grounds of
ecology, intrinsic values of sites and species, and argumente & the grounds of
human, societal and cultural benefits made using other metrics than economic value.
On a practical level, some stakeholders may be more responsive to economic
evidence than to other metrics and using the metrics of economics may \raphe
awareness of some policy makers, funders, programme manager and authorities,
inside and outside of the biodiversity sphere, of the wider merits of the Natura 2000
network in the EU.



The work included three main tasks:

Task 1) Set out an economic evalation approach to be applied to the
guantifiable benefits across the Natura 2000 network, by:

A further refining the definition of a common typology of benefitdinked to
Natura 2000(developed by Gantioler et al. 2018hd presenting a possible
way forwardto develop a standardised framework for assessing the value of
Natura 2000

A suggesting a valuation frameworithin which an analysis of benefits should
be completed, based on characteristics of the Natura 2000 network

A describing the policy contexaiccoding to which Natura 2000 sites should be
classified (policypn/policy off scenarios, baseline) before starting to gross
and scale up monetary values from a study area to a policy, area

A providing a betterunderstanding of the spatial provisioof benefits linked to
Natura 2000 for a successful scaling and grossing up, and for formulating
relevant policies

This task was based on a review of existing literature and data on the benefits of
Natura 2000 and their value, which was used to inform an analys#temative
approaches to estimating the overall value of benefits, and the key methodological
issues to be addressedn this study we have applied the ecosystem services
approach as well as thébtal economic valu TEV) framework (see Chapter 3) for
assessing the economic benefits of protected areas, while recognising that a range of
other noneconomic methods are also valuable in assessing benefits (e.g. qualitative
methods such as Citizens' Juriege TEEB 2010) and that any overall appreciation of
the value of nature needs to combine insights into the qualitative, spatial and
guantitative benefits as well as their monetary value. Ultimately, an appreciation of
the importance of protected areas would include many criteria and use a range of
tools ard metrics. The aim of this study has been to gather, combine and analyse
existing evidence of economic metrics, in order to present new insights.

Task 2) Apply different approaches tdevelop overall, well justified, estimates
of the economic benefitconnectedwith the whole Natura 2000 network.

A range of tools and approaches have been testedsome proving to be
Wxperimenta)(i.e. interesting, but not entirely robu3t while other approaches,
given the current evidence base, can lead to valushbtiicativevalue<li.e. baltpark
values to demonstrate importangeSome are currently more robust than others

The approaches and results are presented in chapters 3 to 6. In all cases there is
significantroom for improving the approaches and the underlying data

One approach to valuing the benefits of the network is to assess and aggregate the
value of individual ecosystem services it providés.discussed in later sections, the
benefits related to some of the services provided by Natura 2000 are more amenable



to EU aggregation than other€arbon sequestration, and tourism and recreation
are the most promising services for economic valuation, given data availability and
the nature of the services, though even here there are sources of uncertainties that
shoul not be overlooked (such as the carbon prices to be used in the former and
means of differentiating gross and net benefits the latter). Water provision and
regulation, natural hazards regulation and fish provision are also key services that
can be demnstrated to offer major benefits, but the fundamental importance of
local conditions indetermining value makes deriving EU wide total Natura 2000
value estimates using benefit transfer approaches difficult given the current
evidence baseMany other serices tend to be much less covered in the existing
literature and database (see TEEB 2010). For these, the study has aimed to provide
useful insights into local estimates and on how to calculate overall values in future
analysis, once data become more abantl and robust.Alternative approaches,
which do not rely on the valuation of individual services, are also explotbése

are based on assessments of the overall value of the benefits of Natura 2000 at the
territorial, habitat and/or site level. Theseffer a useful set ofihdicativevalues;
again there is a need for major improvement in the evidence base (i.e. moae to
least 200 quality base studies) to be able to derive results that start to be truly
YbbustO

Task 3) Provide recommendationsassessing therogress achieved, identifying
further challenges and formulating follow up steps for the Natura 2000
benefits recognition process.

Analysis of the limitations of existing evidence, and the implications for future
research, are presented throughout, arsimmarised in thet¥bad mapfor
valuation in the final chapter.

To date, work on benefits of Natura 2000 in Europe has focused mainly on local
cases, complemented by a few regional and national stutfi#sle there have been

a range of EU wide studies time benefits of Natura 2000 and the development of a
valuation framework (Gantioler et al 2010, Kettunen et al 2009, ten Brink et al 2001),
none so far has attempted to provide aggregate monetary values on the-socio
economic benefits of Natura 2000 fordlEU as a whole. A key value added of this
study has therefore been to obtain overall estimates at the EU level (values,
numbers of people benefitting) of the benefits of Natura 2000 to the extent
currently feasible and to clarify how to improve the betefissessments to be able

to get an increasingly full and robust appreciation of the benefits in the future.

The methodological approach benefited from the involvement of a panel of three
peer reviewers, who provided detailed comments and discussionnguthe
methodological development phase, and on the draft final report.

1 For tourism and recreation see Bio et al (203timating the economic value of the benefits
LINE ARSR o0& (KS (2dz2NAaY k NBONBIGAZ2Y YR SYLIX 228YSy
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1.2 Structure of the report

Chapter 2 presents the important background on Natura 208Qvork, its benefits
and the assessments attempted in previous studies.

Chapter 3 presents the evall methodological approach we have applied to estimate
the benefits of Natura 2008etwork. This introduces the evidence available, and our
approach to using it to assess the overall benefits tbé network Key
methodological issues related to the bdite assessment, and the approach to
addressing them, are discussed.

Chapter 4 provides an overall estimate of the benefits of Natura 2@®@ork at the
EU level, based on the transfer of existing data from Natura 2000 sites.

Chapter 5 provides an assessm of the individual ecosystem services delivered by
Natura 200etwork, and their valuefocusing primarily on the terrestrial sites

Chapter 6 focusespecificallyon the marine environment, with particular focus on
food provision related tdMarine Praected Areas NIPA9, though also looking agix
other ecosystem services

Chapter 7 summarises the key results and presents the road map for way forward on
valuationof Natura 2000 network

Further information is also provided in Annexes
Annex 1 includs information on land cover of the Natura 2000 network.

Annex 2 shows carbon sequestration data and the range of steps supporting the
assessment of the carbon values.

Annexes 3 and 4 provide further insights on the methodologies used in this study for
carbon and for marine.

Annex 5 includes details from selected literature review.

1.3 Definition of key terms value and benefits of protected areas

While terms are defined in each chapter it is useful to discuss up front what is meant
0 8valleQ | & ciOr& to dhe dssessment and the meaning of the resultse
following terms are used tloughout the report to describe and distinguish between
the different values associated with the Natura 2000 network:

w Value of Natura 2000 networlka combination of bidiversity value and socio
economic benefitsThe biodiversity value is presented in chapter 2, and the socio
economic benefits are used throughout the rest of the report.

w Biodiversity valuerole of Natura 2000 networkin protecting biodiversity (ie.
species and habitats of EU importeg) and securing well functioning esgstems for
allspeciest KA&d Aa az2YSGAYSa 1 yaeeyhapted2. 1 KS WA Y i NAY
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1 Benefits of Natura 200Gsociceconomic importancef the Natura 2000 network
- the benefits/ ecosystem servicethat supporthuman welfare whether via the
economy or via wellbeing directly.

1 Ecosystem services related benefits (actual or potential): Ecosystem service is a
generally used as an anthropocentric concept, defined by the presence of
bereficiaries/users. Consequently, by definitianbiophysical function / process
performed by Natura 2000 sites (eg. water purification) is defined as an actual
ecosystem service only when someone is benefiting from ithether now or
potentially in the fuure.

I Value of benefitsassociated withNatura 2000 network:estimated economic
value ofbenefits/ ecosystem servicgsrovided by Natura 2000

As will be seen in chapter 3 there are a range of methods to ascertain value, and the
values derived themselgecan be of different typegctually money, avoided costs,
potential costs, and welfare values), what they relate to (e.g. for GDP and national
accounts, or just welfare benefits) and also very different implications (notably for
funding of protected ares) ¢ see Chapter 3 and 7.
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2 BACKGROUND: THE BENEFITS OF NATURA 2000 AND THEIR ASSESSMENT

Key Messages

1 The prime focus on the Natura 2000 protected area network is on the conservation
unique and endangered biodiversity in Europe; this includes hatgitats (e.g. colq
water coral reefs), species (from keystone species to iconic charismatic species §
the Iberian Lynx) and genetic diversity (e.g. number of endemic species).

9 The network comprises 26,000 sites and covers almost 18 per cent &UHerritory. It
includes terrestrialSCISBACHapproved Sites of Community Importaneed Special
Areas of Conservationnder the Habitat Directivle with an area of 59 million hg.59
million knt), and terrestrial SPAESpecial Protected Areasder the Birds Directive
with an area of 49 million h#0.49 million krf). It also includes a growing marir

protected area (MPA) networg now at 14.5 million h% 10 million haclassify asSPAS
and 13 million h&as SClgnote there is a significant number sites that are both S(
and SPAs The network is a core element of the wider green infrastructure, wi
together form a great part of our living natural capital.

9 In addition to its biodiversity benefits, the Natura 2000 network provides a range-g@
benefits to society and the economy via the flow of ecosystem services (provisic
regulating, cultural and supporting services); they support policy objectives beg
biodiversity, including climate change mitigation and adaptation, water quality g
provision, food provision, jobs and livelihoods, cost savings, science and edu
social cohesion and identity.

9 The Natura 2000 network, while almost complete at the terrestrial level, has yet t
finalised for marine protected areas, and much of thetwork (both terrestrial and
marine)is still not yet reaching favourable conservation status. More needs to be
to improve the ecological status of the network. A healthier Natura 2000 network
also lead to a higher level of benefits provisionstiziety and the economy as well
increase inthe y S (i 4 2rébllie@ée to environmental pressures including clim
change.

9 Itis important to assess the benefits of the network and the potential increase in bel
from improving the conservation statys.g. via restoration)and also the avoided log
of services from avoiding the degradation of the network. This will tteg@mmunicate
the need for(and benefits of funding(e.g. public investment)need for instruments tq
reward benefits provision (g. payments for ecosystem services, direct investm
transfers to local siteshelp address stakeholder (mis)perceptions on the importal
and socieeconomic roleof the sites, and help integrate the sites into the wig
ecologicalsocialeconomic fabic of the regions.

1 While there is a major new interest in understanding the semionomic values dahe
Natura 2000network and there is a growing range of studien this there remains
important knowledge gaps that merit being addresséHtere is a ned foranincreased
number ofmore evenly geographically distributediudies on the value of Natura 20(
sites to help inform decision making and ensure due governance of this natural ca

2 |P/11/1376 Press Releasé&nvironment: Major expansion of Europgisotected natural areas
available vidttp://europa.eu/rapid/
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2.1 The EU Nature Directives and Natura 2000 netwqr&ims and satus

2.1.1 The main objectives of the EU Nature Directives

The EU has a welkveloped biodiversity conservation policy framework, which has
been built up in response to international initiatives such as the Convention on
Biological Diversity (CBD) and Bé&onvention, and successive EU Environmental

' OGA2y tNRINIYYSad !'G GKS KSFENI 2F GKS
Birds Directivéand Habitats Directiviewhich form the main legal framework for the
protection of nature and biodiversity in éhEU.

The principal aim of the Birds Directive (Article 2) is to ensure Menber States
shall take the requisite measures to maintain the population of the species referred
to in Article 2 at a level which corresponds in particular to ecologicalnsifie and
cultural requirements, while taking account of economic and recreational
requirements, or to adapt the population of these species to that l&slsuch,
according to Article 3 they shall take measuregpiteserve, maintain or restablish a
sufficient diversity and area of habitater all species oWwild birds covered by the
Directive.

l'a adFidSR Ay I NIAOES HOMUO (KShalR@SIdNT f €
contribute towards ensuring bidiversity through the conservation of natural
habitats and of wild fauna and flora in the European territory of the Member States

9! Q

A

to which the Treaty appli@Q ! NI A Of S Hn@asures takels Nitsia® 0 G K I G

this Directive shall be designed to maintain or restore, at favourable conservation
status, natural habitats and species of wild fauna and flora of Community in@@st

The general principles and criteria that defiRavourable Conservation Stat(fsCS)

FNB 2dzift AYSR Ay I NOUAOEfS ™M oOFyR &dzC8F NA &SR

can be described as a situation where a habitat type or species is prospering (in both

jdz- t AGe yR SEGSYGkLIRLMzZ FGA2Yy0 YR gAGK 3I2:

Box 2.1: The definitions of favourableconservation status according to the Habita
Directive

I NIAOES MOS0 WO2yaSNBIGA2Y adGlddza 27F |
on a natural habitat and its typical species that may affect its-teng natural distribution,
structure and functions as well as the letgyrm survival of its typical species within th
territory referred to in Article 2.

3 Council Directive 2009/147/EC on the conservation of wild birds (codified version of Directive
79/409/EEC)

4 Council Directive 92/43/EEC on the cansgion of natural habitats and of wild fauna and flora

S All species of naturally occurring birds in the wild state in the European territory of the Member
States to which the Treaty applies.

6 Assessment, monitoring and reporting of conservation staguBreparing the 2002007 report
under Article 17 of the Habitats Directive (DocH&E03/03 rev 3).
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The conservation status of a natural habitat will be taken as ‘favourable' when:

w its natural range and areas it covers within thahge are stable or increasing, and

w the specific structure and functions which are necessary for its-lemg maintenance)
exist and are likely to continue to exist for the foreseeable future, and

w the conservation status of its typical speciesis@Ml 0 f S | &4 RSTFAYSH

I NIAOES MOAOD WO2yaSNBIFGA2y aidl ddza 2F |
species concerned that may affect the letegm distribution and abundance of it
populations within the territory referred to in Artie 2;

The conservation status will be taken as ‘favourable’ when:

w population dynamics data on the species concerned indicate that it is maintaining
on a longterm basis as a viable component of its natural habitats, and

w the natural range ofhie species is neither being reduced nor is likely to be reduce
the foreseeable future, and

w there is, and will probably continue to be, a sufficiently large habitat to maintail
populationsonalongi SN o6 aAa®Q

To achieve their objectives HotDirectives require two main types of activities.
Firstly, the designation, implementation and management of sites that are
particularly important for conserving and restoring EU biodiversity, and secondly, the
strict protection of listed species as wek their breeding sites and resting places,
wherever they occur. The establishment, protection and management of a coherent
network of areas designed to protect the habitats and species targeted by the
Directives is known a#latura 2000 networ

2.1.2 The Natrra 2000 network

The Natura 2000 network comprisesSifes of Community Importance (SClg)hich

are proposed by Member States and assessed by the Commission and European

Topic Centre on Nature Conservation according to the needs of nine biogeographical

regions (see chapter 2.1.1)n line with the requirements ofhe Habitat Directive

Once approved as an SCI, they must be designat&pesial Areas of Conservation

(SACspy Member States under Article 4 of the Habitats Directive (for habitats and

species of Community interest). SACs are combined under Article 3 of the Habitats
SANBOUIAGSSY gA0GK GKS AyaGSyidAizy 2F F2N¥YAy3 U
a4 GKS blaGdz2Ny wnnn ySGe2Nl e ¢KS G§SN¥Y WO2KS
the Directives is not to implement a number of protected sites which are ecological
WAatlryRaQ GKIGO OFy adiaNIBAGS 2y GKSAN 26y3
network, including buffer zones or biological corridors, with numerous functional

links amongst sés.

Similarly,under the Birds Directive Member Statage requested tcselect the most
suitable sites and designate them directly$secial Protection Areas (SPAA)ticle
noov 2F GKS . ANR& 5ANBOUG Xathba el Nle (2 (GKS

7http://ec.europa.eu/environment/nature/natura200;(3;ites hab/biogeog regions/index en.htm
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which meets the protection requirements of these species in the geographical sea

FYR YR FNBFI 6KSNB (KA&

5ANBOGADS

F LILJE A S &«

The Habitats Directive also includes specific measures to maintain or restore the
coherence of the Natura 2000 network, inrpaular Articles 3(3) and 10. Although
Article 10 provisions are considered to be discretionary for Member States,
Commission guidance, produced for Eavironmentby IEEP, indicates that in
principle Article 10 measures should be taken wénegr Member Sates regard them

as necessary to achieve the overall objectives of the Directives (see above),
especially for the maintenance or restoration of the species and habitats at FCS
(Kettunen et al., 200)7 The establishment of Natura 2000 is at an advancedesta
(seeFigure 2.]1¢ the nearly completed terrestrial network consists of roughly 26,000
sites and covers almost 18 per cent of the EU land territory. A detailed overview is

presented in Annex 1 of this report.

Figure 2.1: Cumulative surface area of sitender the Habitats& Birds Directives

a) Cumulative area coverage of Habitats Directive (SCIs) over time
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Source: Natura 2000 EUNIS database (www.eea.curopa.eu/data-and-maps/data/natura-2000-eunis-database).

b) Cumulative area coverage of Birds Directive (SPA) over time
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Table 2.1: Areas of the Natura 2000 network
Part A:Special Protection Areasupdate May 2010

Total | Terrestrial Number
Total Area Area % Total of Marine

MS Area | Number | (km2) of| (km2) of | national | marine Area

(km2) of SPAs| SPAs SPAs areas sites (km2) MS
AT 83.859 96 9.869 9.869| 11,8% AT
BE 30.528 234 3.282 2.967| 9,7% 4 315| BE
BG 110.91 114 | 23.217 22.678| 20,4% 14 539 | BG
CY(1) 5.736 29 1.593 1.484| 25,9% 3 109| CY(1)
Cz 78.866 39 9.684 9.684| 12,3% Ccz
DE 357.031 738 | 59.784 43.729| 12,2% 15| 16.055| DE
DK 43.093 113 | 14.718 2.538| 5,9% 59 12.18| DK
EE 45.226 66| 12.592 6.09| 13,5% 27 6.502 | EE
ES 504.782 599 | 105.032| 103.998| 20,6% 33 1.034| ES
Fl 338.145 468 | 30.838 25.271| 7,5% 66 5.567( FI
FR 549.192 382| 78.476 43.562| 7,9% 73| 34.914| FR
GR(4) 131.94 202 | 29.534 27.586| 20,9% 120 1.947| GR(4)
HU 93.03 55| 13.512 13.512| 14,5% HU
IE 70.28 132 3.013 2.08| 3,0% 71 933| IE
IT 301.333 597 | 43.777 41.053| 13,6% 45 2.724| 1T
LT 65.301 88 6.449 6.278| 9,6% 1 171 LT
LU 2.597 13 145 145 5,6% LU
LV 64.589 95 6.999 6.479| 10,0% 4 520 LV
MT(2) 316 13 16 16 | 5,1% MT(2)
NL 41.526 77| 10.125 5.23 | 12,6% 6 4.895| NL
PL 312.685 141| 55.228 48.738| 15,6% 4 6.49| PL
PT 91.99 59| 10.438 9.816| 10,7% 10 622 | PT
RO(3)| 238.345 109 0 0| 0,0% 1 0 | RO(3)
SE 414.864 531 | 29.873 25.855| 6,2% 108 4.018| SE
SI 20.273 27 4.656 4.653| 23,0% 1 3| Sl
SK 48.845 38| 12.236 12236 | 25,1% SK
UK 244.82 260 | 18.401 15.276| 6,2% 35 3.125| UK
EU 4.290.102 5.315| 593.486| 490.824| 11,4% 700 | 102.663| EU

(1) The area of the MS and the % corresponds to the area of Cyprus where the Community acquis applies at present, accort
protocol 10 of the Accession Treaty of Cyprus

(2) Several marine sites, but no information on marine areas provided in the database

(3) No surface areas provided in the Romanian database

(4) Marine area calculated with GIS due to lack of information in SDF

Souce: http://ec.europa.eu/environment/nature/natura2000/barometer/docs/SPA_EU27.pdf
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Part B:Sites Of Community Importanceupdate May 2010

Total | Terrestrial Number

Total Area Area % Total of Marine

MS Area | Number | (km2) (km2) of | national | marine Area
(km2) of SCIs | of SCls SCls areas sites (km2) MS

AT | 835850 | 168 | 8978 | 8978 | 10,7% AT
BE | 30528 | 280 | 3.269 | 3.071 | 10,1% 2 198 BE
BG | 11091 | 228 | 3343 | 32.838 | 296% | 14 592 BG
cy()| 5.736 40 883 754 13,1% 6 129 | cy@)
cz | 78.866 | 1.082 | 7.854 | 7.854 | 10,0% cz
DE | 357.031 | 4.622 | 54.342 | 34574 | 9,7% 53 | 19.768 | DE
DK | 43.003 | 261 | 190.319| 3.174 7.4% | 125 | 16.145| DK
EE | 45226 | 531 | 11.321| 7.569 | 16,7% | 46 3.752 | EE
ES | 504.782 | 1.448 | 131.434| 123.508 | 245% | 97 7.926 | Es
FI | 338.145 | 1.715 | 48552 | 43.092 | 12,7% | 98 5.46 FI

FR | 549192 1.367 | 73.556 46.718 8,5% 133 26.838 FR

GR(2)] 131.94 241 28.076 21.472 16,3% 134 6.604 | GR(2)

HU 93.03 467 13.973 13.973 15,0% HU
IE 70.28 424 13.56 7.551 10,7% 96 6.009 IE

IT 301.333 | 2.288 | 45.309 | 43.055 14,3% 162 2.254 IT

LT 65.301 382 9.254 9.083 13,9% 2 171 LT
LU 2.597 48 399 399 15,4% LU
LV 64.589 324 7.856 7.294 11,3% 6 562 LV
MT 316 28 50 42 13,3% 1 8 MT
NL 41.526 146 14.342 3.485 8,4% 14 10.857 NL
PL | 312.685 823 38.003 | 34.403 11,0% 6 3.6 PL
PT 91.99 96 16.788 16.013 17,4% 25 775 PT
RO | 238.345 273 32.833 31.48 13,2% 6 1.353 RO
SE | 414.864 | 3.983 | 64.467 56.955 13,7% 334 7.512 SE
Sl 20.273 259 6.36 6.36 31,4% 3 0 Sl

SK 48.845 382 5.739 5.739 11,7% SK

UK 244.82 623 29.066 16.657 6,8% 49 12.409 UK

EU | 4.290.102| 22.529 | 719.015| 586.092 13,7% 1412 | 132.923( EU

(1) The area of the MS and the % corresponds to the area of Cyprus where the Community acquis applies at present, accor
protocol 10 of the Accession Treaty of Cyprus

(2) Marine area calculated with GIS due to lack fafrimation in SDF
Source: http://ec.europa.eu/environment/nature/natura2000/barometer/docs/SCI_EU27.pdf

For the terrestrial sites, the focus will now increasingly shift to effective protection,
management and restoration. Related key priorities will be formal designation by
Member States, the setting of conservation objectives for all sites to maximise their
contribution to the achievement of favourable conservation status and the putting in
place of effective management measures. Though significdditianal marine areas
have been added to the network in recent years, the key focus in this regard will be
on finalising the list of marine Natura 2000 sites and subsequently the shift to
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effective protection and management (see BoR far conservation reasures). The
coming period will be critical for making Natura 2000 fully operational.

Box 2.2:Conservation measures for Natura 2000 sites

The requirements for conservation management of habitats under the Birds Directiv
rather general and vaguebefined. Article 3(3b) is of most relevance, but this merely sti
that the preservation, maintenance and -establishment of biotopes and habitats sh
AyOf dzZRS | Y2y 34l 2 0K SpKdepaNdnvahayéinenYis dcéonihBean
the ecological eeds of habitats inside and outside the protected z@nes

Conservation management measures that must be taken by Members States in S
maintain FCS are given in Article 6(1) of the Habitats Directive. This statéf]trabpecia
Areas of Consertian, Member States shall establish the necessary conservation mea
involving, if need be, appropriate management plans specifically designed for the s
integrated into other development plans, and appropriate statutory, administrativg
contradual measures which correspond to the ecological requirements of the natural h
types in Annex | and the species in Annex Il present on th@ sites

Thus Article 6(1) outlines a general conservation regime which must be establish
Members StatesHowever, as noted in a European Commission report on Natura 200
management(European Commission, 20054l is left entirely up to Member States (i
accordance with the principles of subsidiaf)tyto decide upon which measures a
appropriate. Furthermore, neither the Birds nor the Habitats Directives define the meq
of Wcological requiremenf@and their identificéion is the responsibility of Members Statg
| 26 SOSNE GKS 9dzNRBLISIY [/ 2YYAaaArzyQa 3dz
(European Commission, 200aptes that ecological requirements should include thk
abiotic and biotic requirements needed to ensure FES. Gir, water, soil and vegetation
Requirements need to be defined from scientific knowledge for each habitat and sp
according to the conditions at each site.

The broad types of practicabnservation measures that are taken to provide the ecolog
requirements of habitats and species within Natura sites and across the network as a
include:

9 Hydrological management (e.g. maintenance of high water levels in wettands)

9 Grazing managment (e.g. maintenance of low intensity seasonal grazing, (
traditional breeds)

9 Vegetation planting (e.g. planting of trees to replace losses, such as from lo
disease or fire)

1 Vegetation management (e.g. scrub removal on a undergrazed grd¥slan

9 Burning management (e.g. infrequent managed burning to halt ecological succe
and reduce risk of less frequent but larger and more damaging fires)

9 Invasive species control (e.g. removal of invasive plants, predators, and compgtit

9 Predator cotrol (e.g. reductions in artificially raised predator numbers

9 Substrate / soil protection (e.g. measures to stabilise sand dunes from cg
erosion)

8¢ KS LINAYOALX S 2F WadzoaARAINRGEQ oF ANBSR I
that measures should only be taken at EU level if it is more effective at treating a problem than

measures at natinal, regional or local level.
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9 Pollution control / mitigation (e.g. creation of buffer strips alongside sensitive hah
to proted against pesticide spray drift)

1 Disturbance management measures (e.g. fencing to protect growsting birds from
trampling by visitors)

2.1.1 The biodiversityvalue of the Natura 2000 network

Natura 2000 offers protection to an ever richer range ofdpean flora and fauna

and wildlife habitats, including over 1,000 rare and threatened animal and plant
species and over 200 habitat types across the 27 Member Siategresenting

9dzNR LISQa Yzal @l tdzZ 6t S Klthe AEGrbpéaa Udiofy R G Af R
recognised its particular responsibility in conserving and also restoring not just those

that are considered endangered or vulneraliteit also a wide range of species and

habitats that are generally rare, restricted in range or endemic, or very
representdive habitats of a particular regiomAs noted in the introduction, it is

dza S T dz G2 Ofl aaAFe ciwidhdis rotdantHibpocehtRch aid NE& A G &
includes intrinsic value. This value does not need to be measured in economic terms.

This comparesvith the socieeconomic benefits, which is anthropocentrif (vhich

we and future generations are the beneficiarieahd stem from the flow of

ecosystem goods and services. This, as noted in chapter 3, can be measured in
economic terms, as well as in bioygsical or indeed other terms (e.g. stakeholder or
community preference).

The European Union is characterised by a wide variety of climatic, topographic and
geologic conditions which has a profound influence on the diversity of its wild flora

and fauna. @erall currently nine biogeographical regions according to similarities in

those conditions are present in the European Unidahe Alpine, Atlantic,

Continental, Black Sea, Boreal, Mediterraneadacaronesian, Steppic and
Pannonian. As aresult and despiteK S O2 y i Ay Sy G Qa avirftt aifis:s
of habitats, ranging from forests to open grasslands, rocky habitats and caves to
Mediterranean scrub. Table 2.2 provides an overview of the number of habitat types
covered andi K S A NJ & K I Nétres@iaf paii d&f the Naatur® 2000inetwork.

9 http://ec.europa.eu/environment/nature/info/pubs/docs/nat2000/factsheet en.pdf
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Table 2.2: Number of habitat types and habitat share of Natura 2000 land cover

Coastal and halophytic baats 28 16.5%
Coast sand dunes and inland dun 21 1.6%
Freshwater habitats 19 6.8%
Temperate heath and scrub 12 12.6%
Sclerophyllous scrub 13 4.4%
Natural and semnatural 31 12.7%
grasslands

Raised bogs, mires and fens 12 8.6%
Rocky habitats andaves 14 4.5%
Forests 81 32.3%
Total 231 100%

Source: adapted from Micher et 2009, EC 2008

The table above shows that forests not only provide the largest number of Natura

2000 habitat typesdo dzi G KI 0 GKS& | faz2 | OOz2edastial T2 NJ oH
part of the network. However, half of tlse habitat typesare restricted to one or

two Member States, for example beech forests in the Italian Apennines or the lush

laurel forests on the Canary Islands, Azores and Madeira (EC, 2008). Onffid han

2T Y2NB WwOo2YY2yQ F2NBald ftAaGSR o0& GKS 1 F0oA
woods and beech forests are present in several countries. However, 67 out of 195

bird species listed in Annex | of the Birds Directive are fedated, includig

globally threatened species such as imperial eaf§jtpuila heliacy the lesser kestrel

(Falco naumanjior the longtoed pigeon Columba trocag(EEA, 2008). 26 out of 54

mammal species listed in Annex Il of the Habitats Directive, are linked to forest
habitats, including priority and flagship species such as the @alfié lupug only

some European populations), the brown beblrgus arctog only some European
populations), the Iberian lyntynx pardinus and the bison (wisentB{son bonasys

(EEA2008).

Also grasslands form a large number of habitat types, ranging from wet and dry
grasslands, hay meadows and alpine pastures to arid steppes and wooded pastures
(EC, 2008). Dry Natura 2000 grasslands, for example, can host rare examples of
orchidssuch aHimantoglossum caprinurand attracts butterflies like the large blue
Maculinea ariorand the scarce large bludaculinea teleiusAnd also rocky habitats

offer shelter to plants such as the ancient kirgaxifraga florulenta And not to
mention freshwater habitats such as rivers and lakes, home to critical amphibians
such as the yellovbellied toad Bombina variegatpor reptiles such as the European
pond terrapin Emys orbicular)s

The above only provided a short gt at the biodiversity valigedelivered by the
Natura 2000 network. Recent assessments have shown tivativersityis yet far
from being conserved or even restored. Under Article 17 of the Habitats Directive,
Member States are obliged to report every six years on their progress in
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implementing the Directive and the status of habitats and species of Community
interest. The systematic assessment covering the reporting period from 2001 to
2006'° concluded that only 17 per cent of the 701 Annex | habitats were found to be
AY  WT I @ohdidbid; though this is quite variable across the regions (see Figure
2.2 for map of level of achievement of favourable conservation status for habitats).

CAIdzZNE HPHY ¢KS O2yaSNBFGA2y adGlddza 2F KI 0.
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Mote: How to read the map: in the Maditerranean biogeographical region (see Box 2.1 for an explanation of bicgeograhical
regions) about 21 % of habitats have a fawourable conservation status but 37 % have an unfavourable {bad/inadequate)
status.

Source: ETC/BD, 2008; SEBI 2010 Indicator 05,

SourceSOER@10

The results display regional differences with regard to stalme of the habitat

assessments from the Atlantic region (covering UK, Ireland and the Atlantic coasts

FNRY {LIAY G2 5SYYFENJUOU 6SNB YIN]SR WTl @2dz
WRIdENT 0f SQ aidlddzaa 4 | ylraAz2yltf fS@Stod h¥
the habitat types in theHabitats Directive, only three had more than 20 per cent in

WFI @2dzN> 6f SQ adl ddzaz ylryYSte NeOleée KFEoAdld

10 COM(2009) 358 final. Composite Report on tlservation Status of Habitat Types and Species
as required under Article 17 of the Habitats Directive. Brussels
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shrubs @ arid Mediterranean regions) and forest habitats. Those habitats under the

greatest pressure were dunes; bogs, fens and mires; grasslands and coastal habitats.

The fact that for theEUas a whole only 17 per cent of the species assessments

caried out ws NE O2y aA RSNBR ‘skHat@@niidaht @fforfs Qi stilzy RS NI A
needed in investing in conservation measures and management of the existing

network. The Boreal, Marcaronesian (i.e. Atlantic islands off the coast of North

Africa) and Alpine regipd FI NB 0Sald 6KATS (KS KAIK LINRBL
Mediterranean and Atlantic regions make comparisons difficult. Some species, which

have been the subject of conservation measures, such as wolf, Eurasian Lynx, brown

bear, otter and beaver have siwo signs of recovery but the report notes that these

and other species remain a long way from achieving healthy, sustainable
populations.

2.2 Existing evidence of the benefits and ecosystem services of the Natura 2000
network

In addition to their crucial S Ay YIFIAYydFAyAy3a 9dzZNRPLISQA 0A
sites can also provide a range of benefits to society and the economy (Gantioler et al,
2010 Kettunen et al 2009 These benefits often result froecosystem serviceand
include the provision of a nunés of tangible resources (e.g. water, sustainably
produced crops and timber, each provisioning services under the Millennium
Ecosystem Assessment nomenclature) and beneficial processes provided and/or
maintained by welfunctioning ecosystems (MA, 2005which lead to regulating
services (e.g. climate regulation) and cultural services (e.g. recreation and identity).
In addition to the provision of ecosystem services, the network is also important for
the intrinsic value of habitats and species it protectghich is an important
motivation for the policy(Gantioler et al.2010Kettunen et & 2009. The investment

in conservation measures and management of the sites as well as the services from
the sites also lead to wider benefitssuch agob creationand increasedocational
guality that attract investment

The variety of ecosystem services potentially provided by the Natura 2000 network
(both directly and indirectly) is extensive. For example, Natura 2000 sites often
conserve habitat types that prowdcritically importantregulating services, such as
water purification and retention (e.g., wetlands), carbon storage (e.g. peat bogs) and
protection from erosion and avalanches (e.g. forested mountain areas). The sites
also support populations of many ah species besides those for which they were
designated as a protected area, many of which may be of ssm@maomic value, e.g.
pollinating insects, game animals and fish. Natura 2000 areas are also known to
provide a number of ecosystem services related recreation, education and
tourism (cultural services). In several cases Natura sites are furthermore recognised
as an important part of local cultural heritage and identity (also cultural services). In
addition, the network can provide a range of widercg-economic benefits (e.g.
employment, support of local and regional economy) that cannot be attributed to
one single ecosystem service, but rather are influenced by a range of services or
relate to on site management activities (Gantioler et al. 20E¥uken et al. 2009).
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To date, monetary valuation studies of the benefits of Natura 2000 habitat and

Species conservation are limited in number, scope and approach, making overall
evaluations difficult to achieveAn earlier study on thaV/ 2 & (1 & -Ecpriemid 2 OA 2
.SySTAlGa aa20AF SR ¢AlGK (eKkab20bOYotlindztt Hwnnn b
gaps in the evidence base made it difficult to present an overall assessment of
benefits. However, based on existing evidence and stakeholder recommendations,

the authors described a typology of benefits and a standard valuation framework to

facilitate assessment of the overall monetary value of Natura 2000 in fuitnes.

typology built upon the classification of ecosystem services presented in the MA,
repackagedio better address the objectives of Natura 2000, and coupled with a
representation of wider socieconomic benefits (e.g. local job creation) and

W RRAGAZ2Y T Q 0SYSTAOA aa20AFr0SR gAGK GKS
benefits beyond bordes).

The standard valuation framework used was based around the structure of Total
Economic Value (TEV), tailored to fit the objectives of the network (see Section 3).
Gantioler et al identified the need for further primary valuation work, but also
underined that there is considerable scope to assess the benefits of Natura 2000 by
transferring existing evidence of the benefits of different sites, habitats and
ecosystem services. These two are not fully alternative routes as an increase in
primary valuatio is critically important for improving the results obtainable by

benefits assessment. In addition, the study suggested clearly distinguishing between
market value (MV) andnhdicative value the latter consisting of consumer surplus

and costbased approaabs, when presenting the total economic value of ecosystem
services. This approach offers a way to differentiate between values representing
WNBFf Y2ySe@Q O6YIN] SG nonejQdzmHS OPIVA iy Iy NBI . (AH
FNB aSd dzLo | yoFS yESNPAIHIRIINIOWERS Tt BIONIS\ y 3 a2 OA | f

Another earlier study, led by IEEP in collaboration with WWF and RSPB, developed a

W22 1 A0 T2N ANKOE haiSodOENBRIAO . SySTAada 2F b
(Kettunen et al, 2009)The Dolkit traced out a staged approach which Natura 2000

site managers and other conservationists may follow to assess the benefits
generated by their site, and detailed available methodologiesl@uating specific

ecosystem services in qualitative, quaative and monetary termsThis created one

input for the current study, and also underlined the importance of having benefits
LINBaAaSYGSR Ay RAFFSNBYy(G T2 NwrdXzNILE NEQ RaS o A
guantitative benefits of avoided health impacts che sufficiency convincing), part

due to method and data limitations.

As regards the added value of the current study, a key step forlvarel undertaken

isto further look at how to assess the aggregate network benefits and not only the

site specific ong. This requires additional reflection as regards scaling up, benefit

transfer, and how to address issues of interaction between sites (competition or

positive synergy or simple complementarity/additionalitysee Chapter 3. This is
complemented by insige gained from a first assessment of the Natura 2000
ySig2N)l Qa o06SyS¥Aada oi2 GKS SEGSYyld OdaNNBy
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resources) and exploration of where additional research is needed and developing a
road map for valuation to ensure that an ingqwed appreciation of the value of
Natura 2000 can be obtainecgeeChapters 4 to7.

Overallnational assessments of the benefits delivered by the network are scarce.
However, national studies in the Netherlands (Kuik et al, 2006) and Scotland (Jacobs,
2004) have provided overall estimates of the value of these benefits, while a larger
number of studies have examined the value of services delivered by individual
Natura 2000 sitesFor the site based studies this is explored further in Chapter 4
(and AnnexA5!Y) for terrestrial sites and in Chapter 6 for marine sites. In addition,
there is a growing literature on specific ecosystem services valugtibable 2.3
overleaf presents each of the ecosystem services, and examples of assessments,
where possible fronEU Natura 2000 sites. Chapters 5 presents the assessments for
a range of specific ecosystem servicebhe methodology employed and
methodological issues encountered are presented in Chapter 3.

111able A5.1 in the Annex provides an overview of existing estimates of the value of the benefits of
Natura 2000 sites, collated through thiéetature review undertaken for this study and previous
studies (Gantioler et al. 2010, Kettunen et al. 2009). The values identified are expressed on a per
hectare per annum basis, and converted into current prices (2011 euro) using the Harmonised

Indicesof Consumer Prices from Euroskat
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Table 2.3: Examples of ecosystem services

Ecosy_s tem Ecosystem Service description HERIEWTE s
servie
Provisioning Services

Food Natura 2000 can play a significant role by providing fish, dird Being the first major farming for oservation project in Ireland, The
supporting sustainable agricultural production, such as throughord . dzZNNBYy [ LC9 t NP 2SOl &@S¥yySep 4
farming, and indirectly suppting outof-the-site agricultural] with minimum estimated economic return of 235%. (Rensburg et g
production (i.e. through wild pollination, erosion control, water cycll 2009)
etc.). Moreover, some Natura 2000 sites also provide various
products, such as mushrooms, berries or game.

Water quantity Ecosystems play a vital role in the global hydrological cgsléhey The benefits of freshwater provided by the Pico da Vara/Ribeira d

regulate the flow of water. Vegetation and forests influence the
quantity of water available locally.

Guilherme Natura 200park in Portugal are valued approximately
ecnnInnn LISNJ &SI QizankBeneflidio (ROSIYJ

Raw materials

Ecosystems provide a great diversity of raw materials needeo
instance for construction and fuel including wood, biofuels arahip
oils that are directly derived from wild and cultivated plant species.

There are also important Ornamental resources Sustainably
produced/harvested ornamental wild plants, wood for handcrd
seashells etcAlso ornamental fish.

Nontimber forest poducts such as rubber, latex, rattan and pla
oils are very important in trade and subsistenceéhe annual globa
trade in such products is estimated to amount to US$11 billion (Rq
al. 2002).

Natural medicines
- Biochemicals &
pharmaceuticals

Biodiverse ecosystems provide many plants used as traditi
medicines as well as providing raw materials for the pharmaceu
industry. All ecosystems are a potential source of medicinal resourd

80% of the world's people are still dependent on tramial herbal
medicine (WHO 2002), while the sale of medicines derived 1
natural materials amounts to US$57 billion per year (Kaimowitz 2(

2€



Genetic/species
diversity
maintenance

Genetic diversity (the variety of genes between, and within, spe
populations) distinguishes different breeds or races from each ot
providing the basis for locally weldapted cultivars and a gene pool f
developing commercial crops and livestock. Some habitats hav
exceptionally high number of species which maké®em more
3SySiAoOrtte RAOGSNBRS GKFy 20K
K2GalLk2daQd Ly 9dzZNRPLISET aSRA SN
flora is considered such a hotspot.

Crop Wild Relatives (CWR) are the wild ancestors of crop plants
other species closely related to cropklopkins and Maxted (2011
observed that they are likely to play a significant role in securing
century food security, because of their potential use in plant bree
to produce crops which withstand adverse impadislomate change
increasing scarcity of nutrients, water and other inputs, and new pj
and diseases.

Regulating services

Air quality
regulation

Trees or other plants also play an important role in regulating air qu
by removing pollutants fronthe atmosphere. Many protected areé
located in proximity to highly polluted areas might offer particulg
high benefits.

The results of a study (Powe, 2002) have found net pollu
absorption by trees in the UK to have reduced the number of de
brought forward by air pollution by between 639 deaths and
between 4562 hospitaladmissions, with the net reduction in cos
estimated to range somewhere between £222,308 and £11,213,2]

Climate/climate
change regulation

Ecosystems regulate the globalntdite by storing and sequesterir
greenhouse gases. As trees and plants grow, they remove cd
dioxide from the atmosphere and effectively lock it away in tH
tissues. In this way forest ecosystems are carbon stores. Treeg
provide shade whilst forsts influence rainfall and water availabili
both locally and regionally.

In Mecklenburgvorpommern (Germany) an area of 29,764
(equivalent to about 10% of the area of drained peatlands
MecklenburgvVorpommern), has been restored between 2000 4
2008. This means that emissions of about 300,000:t€divalents
every year are avoided (with an average of 10.4xt€ghivalents per
hectare). When assuming a marginal cost of damage caused by ¢
SYAaarzya 27 the afforteto réS®mdpetitiads avoids
RFYF3S FTNRBY OFNb2y SYAaarzya

I SN} 3S THYy € LISNI KSOGINB 27
Forster 2011 and the references with#h

Moderation of
extreme events

Ecosystems and living organisms ceeabuffers against nature
disasters, thereby preventing or reducing damage from extrd
weather events or natural hazards including floods, storms, avalan
and landslides.

In the Swiss Alps, healthy forests are a major component of dis
prevention. 17 per cent of Swiss forests are managed to prof
against avalanches, landslides and rock falls. These services are
at EUR 1.6 2.8 billion per year (ISDR, 2004, Dudley et alLlpR0

12 http://www.eea.europa.eu/atlas/teeb/peatlanerestorationfor-carbonsequestrationgermanyl



Water regulation

Certain ecosystems, such as wetlandsand dunes, can influence tH
timing and magnitude of water runoff, regulate and mitigate floods §
provide support to recharging of ground water resources.

In Kalkense Meersen Natura 2000 site, in Belgium, it has
estimated that restoration of the aginal river landscape can brin
flood mitigation benefits between EUR 640,0Q01,654,286 per
annum (Arcadis Belgium et al., 2011).

Water
purification &
waste
management

Ecosystems play a vital role in providing numerous cities with drir
water, asthey ensure the flow, storage and purification of wat
Furthermore, ecosystems such as wetlands filter effluents. Throug}
biological activity of microorganisms in the soil, most waste is brg
down. Thereby pathogens (disease causing microbes) larénated,
and the level of nutrients and pollution is reduced.

The city of Vienna obtains almost all of its drinking water ff
mountain springs originating in the Lower Austr&tyrian high alping
zones. In December 2001, it was the first city in wald to protect
its drinking water for future generations under Constitutional L
(Vienna Waterworks 2011).

Erosion control

Soil erosion is a key factor in the process of land degrada
desertification and hydroelectric capacity. Vegetation covavjges a

A study by Ruijgrok et al. (2006) estited that the value of erosio
control in pristine scrubland areas in Europe and in Belgian grass

vital regulating service by preventing soil erosion. Soil fertility 6 & ennd®pk KFX 4 Hnny LINAROSa
essential for plant growth and agriculture and wihctioning
ecosystems supply soil with nutrients required to support plant grow

Pollination Insects and wind pollinate plants which is essential for the developr| ! a Ay 3 GKS YSGK2Ra 2F DIFfftlFA

of fruits, vegetables and seeds. Animal pollination is an ecosy
service mainly provided by insects but also by some birds and
Protected areas play a key role in harbouring wild pollinators whic
located in close proximity to agricultural fields, chalp to increase
yield and quality of many crops.

National Ecosystem Assessment estimated the economic valy
biotic pollination as a contribution to crop market value in 2007
EUR 629 rilion (England: EUR 532 million, Northern Ireland: EU
million, Scotland: EUR 69 million, Wales: unknown) (UK NEA, 201

Biological control

Ecosystems are important for regulating pests and vector b
diseases that attack plants, animals and peoplealthy ecosystem
can effectively regulate pests and diseases through the activitig
predators and parasites. Birds, bats, flies, wasps, frogs and fungi {

as natural controls.

Globally, more than 40 per cent of food production is being los
insect pests, plant pathogens, and weeds, despite the applicatig
more than 3 billion kilograms of pesticides to crops, plus other md
of control (Pimentel 2008).
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Disease
regulation of
human health
Regulation of
vectors for
pathogens

A number of speies, such as birds and insects, are known to be ve(
of human diseases (e.g. malaria, dengue fever, Lyme disease etc
natural state the functioning of ecosystems keeps the population
these species under control.

Asian tiger mosquito (Aededbapictus) in Italy poses a health risk
it is a vector for Dengue and Chikunguna fever and it also has p
stings. Costs related to preventing negative

health impacts (e.g. eradication program and communicat
amounts to 1.1 million EUR / year (men et al. 2008

and the sources within).

Cultural & social services

Landscape &
amenity values

People around the world derive aesthetic pleasure from natural ¢
built environment. In particular, people value a specific or excepti
view (landscpe values) and appreciate the beauty of nature (ame
values).

In Denmark, houses in natural environments, when compareq
similar houses elsewhere, sell for a 25 percent higher price (Dig
2002). This is particularly true where they are locateithin 30-45
minutes of an urban centre (e.g. Danish Lille Vildmose site) (Bostq
al., 1991).

Ecotourism &
recreation

Ecosystems and biodiversity play an important role for many king
tourism which in turn provides considerable economic benefitd isna
vital source of income for many countries. Cultural and-eeoism can
also educate people about the importance of biological diver
Walking and playing sports in green space is a good form of ph
exercise and helps people to relax.

Wb #ndrket benefits of the Scottish Natura 2000 sites related
recreation were estimated by asking visitors how much they woulg
willing to pay for using the Natura 2000 sites for recreational activ
which resulted in an estimate of around £1.5 milliper year related
G2 dzasS Ol t dzSaod owr 02064 NBLRNI

Cultural values
and inspirational
services, e.g.
education, art and
research

Language, knowledge and the natural environment have b
intimately related throughout human histg. Biodiversity, ecosysten]
and natural landscapes have been the source of inspiration for mu
our art, culture and increasingly for science.

The Bialowieza Forestn Natura 2000 site, is the focus of extens
scientific researchBialowieza villaghasthree scientific institutes ang
two education centres. The national park runs a Museum and B
Reserve with highly educated staff and a good level of ng
SRdzOF A2y 2y 2FFSNOPQ tlFoAlyYy |

Sources: Buildingn TEEB 2011b, TEE®O0, MA 2005; Kettunen et al 2009; Balmford et al 2008; TEEB Foundations 2010a



3 METHODOLOGY FOR ESTIMATING THE OVERALL VALUE OF BENEFITS

Key Messages

The assessment of the value of the benefits of Natura 2000 is based on combini
ecosystem seiiges framework of the MA as well as the Total Economic Value
categorisation of use and neuse values. This framework captures only the value of Ng
2000 from an anthropocentric viewpoirg i.e. the benefits that sites provide to suppg
human welbeing. Biodiversity also has an intrinsic value that is independent of hu
thoughts and values (i.e. its biodiversity value). However, given the very different naty
these two values and the particular need to assess and communicate the econoudaf
benefits to reach the nofiodiversity community, the assessment aimed at provig
economic insights and evidence tomplementthe biodiversity value of and rationale fq
the network, as well as the wider moral rationale of ramthropocentric benéts. The
assessment also recognises that froonetary assessments of the importance of Natl
2000 are also necessary, and the results of this assessment should be s€
complementary to these, rather than competing with them.

The valuation challenge

9 Assessing the value of Natura 2000 is a 4ririal exercise for site level assessmer]
doing an assessment for the network is yet more ambitious.

9 Different tools exist for different benefits typessome build ormarket prices(e.g. food);
others use avoided costs (e.g. avoided costs of water treatment.e. avoided
WNBLX I OSYSyid 02aiaQ I yR)revgaked Récroncénthods:
can be used to assess other values (e.g. travel cost for recreational valuatiostptet!
preference methodsan be used to assess a wide range of benefits (and are espée
useful in valuing cultural services, though are generally far less good for regu
services, given that the public is less familiar with biodiversity functions tha
benefits/value br them). Each methods pose different challenges, which can affect
valuation estimatesfor certain issuesmore than one method can/should be used
facilitate comparison.

9 Site specific studieg while they are increasingly being undertakerare sill relatively
few (around 25 studies and 35 values have been found and used in this current
and to develop EU wide estimates significant useBanefit transferQ(increasingly]
known | avalde transfeg techniques is needed. Here the values of asite are
Wansferred2 to another. Benefit transfer needs to take due account
site/country/habitat differences and make appropriate adjustments, where possible
to take account of differences in income per capiféhe broader the base of studig
from which values can be taken, the more likely benefit transfer will be a rg
technique.

9 Presenting results in contextThe use of different tools and benefit transfer approacl
adds uncertainties to the results, whichouldbe presented as rangesransparency ig
needed as regards assumptions and approaches used, and the results need to be
in this context. Some results will offer valuable illustratiBall pariKestimates, others
will be ExperimentaQa range of methods have the potentiad bffer robustresults, but
whether this is so now depends greatly on the available base data on site values.

Key methodological issues

1 A key issue relates to the distinction between the gross benefits of Natura 2000 ¢
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(and their ecosystems and biodivsity) and the incremental benefits of the Natur.
2000 designation (and its associated conservation/management measuiésg. former
will be larger than the latter. The extent of the difference will depend on the press
facing the site and the conservah measures takenhile not the focus of this study,
comparison of benefits and costs (e.g. of management), should be clear wh
comparingdke with likeQor not, and beexplicitas to the meaning of the comparison.

9 Furthermore, the benefits fronone site may come at the expense of another site (
displacement of tourism from one site to another) or other destination (
displacement of tourism from a museum to a Natura 2000 area). There might al
positive synergies where promoting thegwision of ecosystem services at one site mi
lead to benefits at another. Furthermore, promoting connectivity of the network
improve resilience and safeguard (in places increzl¢he provision of services from
range of individual sites. Assessmi of the benefits at the regional, national and |
levels will need to take both substitutability and synergy issues into account.

9 Opportunity costs and tradeoffs of services within Natura 200G Particularly in
assessing the net benefits of Natura PO@esignation, it is also important to recogni
that Natura 2000 status may lead to a reduction of the delivery of certain services
as food provisiort, e.g.if Natura 2000 designation reduces agricultural production
promoting more extensive managient practices; the allocation of compensation
incentives such aBayment for Ecosystem ServicB&Efcan help address tradeffs and
help avoid or resolve conflicts. On the other hand, it can positively impact the pro
of goods outside a site @ indeed over time on the site itself) by supporting service
such as biological control and pollination and thus affect the future provision of g
The loss of such services can also result in the needdstty humaAmade solutions
further affecting the net gains.

9 Spatial variations in benefits and valuesTo be robust and credible, estimates of t
economic value of Natura 2000 need to be based on an understanding of vari
between and beyond sites, the services they deliver, and spatiaticars in the value o
these servicege.g. whether they are local, nation, glohal K S W RRASGI 8yTD §
of the benefits the different geographic conditions (rainfall, sunlightje existence of
substitute sources of services (e.g. rivers, &si for ESS water supplyjopulation
proximity and socig@conomic characteristics. Successful application of benefit trar
methods depends on an understanding of the characteristics and services of bo
study site (that for which a value is avaike) and the policy site (that to which benefi
are being transferredy which includes both the biophysicale(i functions and servicej
and the socieeconomic (beneficiaries).

91 Non-linearity and thresholds- Service values are not a simple linear fimatof the area
of an ecosystemNortlinearity may occur as a result of threshold effedtderrelations
between sites and across ecosystem services, and because the value we plag
resource increases as it gets scarcer.

9 Aggregation and scalingp - Upscaling gives rise to some important methodolog
challenges, such as how to interpret extraordinarily high benefit estimates for parti
sites, and how to fill in gaps in available evider®ieilarly, adding up benefits that flo
over time creates challenge in how best to aggregate these values; which discoun
to use influences the answer, what the value represents and related ethical issues.

9 Avoiding double counting- In aggregating benefits, care needs to be taken to a
double countingwhich is a risk where one benefit estimate potentially overlaps \
another (e.g. pollination services should not be counted both in pollination and in
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provision).

f w9 O2f 23RQT {2 NDS20@ 2 3 A Oflttalsondetisito\beIeniplEsid tHaf
many of the complex interactions between ecosystems and the services they provi
not yet well understood.The avoided deterioration or conservation and restorat
measures undertaken due to designation might have multiplying effects aceogises
which are not yet recognised and valued (e.g. potential-voearity between supporting
services and other services).

The above methodological issues and limitations underline that valuations need to be
with care, using a transparent apprdaand being honest as to where current data and tg
can give robust, indicative and illustrative answers that are colenagnitude correct, ang
where analysis is only experimental.

The following chapter presents the overall methodological approgulied by the
authors. It outlines the current discussions on biodiversity valuation relevant for this
study and provides insights into the methodological decisions taken.

This particularly refers to the following key issues.
1.General methodological frameork (see chapter 3.1)
2.Valuation methodologies (see 3.2)
3.Aggregation approaches (see 3.3)
4.Policy scenarios (see 3.4)
5.Spatial variations (see 3.5)
6.Nonlinearity and thresholds (see 3.6)
7.Aggregation and scaling up (see 3.7)
8.Variations in estimation methodsée 3.8)
9.Avoiding double counting (see 3.9)

10. Tradeoffs and positive synergies (see 3.10)
11.Discounting (see 3.11)

3.1 Methodological Framework

An ecosystem serviceapproachforms a basis for assessing the benefits delivered
by the network, and to examine thevalue.By protecting Natura 2000 sites and

requiring conservation action, the network should enhance the functioning of
ecosystems, which in turn deliver benefits to society and the economy (Figure 3.1).
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Figure 3.1: Benefits of Natura 2000

Drivers Pressures State Impact Valuation
(Human) Eg.
Drivers changesin .
ErEees, Economic
I climate change, i Human Values
pollution, | welfare / & other
Natural wateruse, [ - | wellbeing measures
Drivers invasi-ve alien . B | » Ecosystem of
species (IAS) . " value
| Services
Policies Changes in site ]
e.g. Natura 2000,

protection and

Habitats & Birds management

Response

Source: Adapted from Braat and ten Brink et al (2008)

The Millennium Ecosystem Assessment (MA) (2005) provided a framework for
categorising, assessing and valuing the services delivered by ecosyaisrosding

to this framework sites can deliver a range of provisioning, regulating and cultural
services that enhance human welfare. These are underpinned by supporting
services, which benefit people indirectly, and it is recommended at this stage not to
value them separately to avoid dble counting.

To examine the overall value of the multiple benefits delivered by Natura 2000 sites,
we employ aTotal Economic Valuéramework. An illustration of this frameworks

given in Figure 3.2For Natura 2000 sites valuesresult from direct useor
management (for example in the provision of food, fibre, fresh water and genetic
resources, as well as cultural uses such as recreation) as well as their indirect use
(not attributable to few specific management measures or direct use of the ite
example in regulating air, water and climatd). addition, people derive neunse
values from the existence of sites and their protection for future generations, which
KIS 6SSYy RSTAYSR a ylFradaNBE o0SySTAGad ¢ KSN.
the existence value, but this remains a (generally small) anthropocentric element.
The full intrinsic value, or biodiversity value,aiwalue that is not anthropocentric,

but which reflects biodiversity for itself. This is more a moral issue, than econpmic
SOSYy AT GKS GSNXY W@l fdzSQ A& dzaSR®
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Figure 3.2The Total Economic Value (TEV) framework in the context of Natura

2000
Total Economic Value (TEV)
|
[ |
Use Value Non-Use Value

| |

[ | [ |
Direct use : Indirect use Philanthropic value Existence value

| Option | Bequest & Altruist |

Direct benefits
from use of
primary goods

Option for future
use (director
indirect) of goods
& services

Benefits from
secondary goods and
services (Including
non consumptive use)

A

% |

Bequestvalue (value
for future generations)

Altruist value (value for
others)
|

Value of existence
without use /
consumption of goods or
services

Provisioningservices:

e Timber & Fuel wood

» Food/fodder & other forest
products (latex)

* Bioprospecting: bio-chemicals,
medicines

* Fresh Water

Culturalservices:

® Recreation

e Tourism

» Education/science

Provisioningservices:
® Fresh Water

* Bioprospecting
Regulating services:

* Carbon storage

¢ Air quality & water purification
* Erosion controland
¢ Natural hazards mgt
® Scenery, recreation,
Supporting services:

* Soil quality

Provisioningservices:
® Fresh Water

Regulating services:

» Carbon storage

® Air quality
Culturalservices:

e Scenery / landscape
* Recreation,

Culturalservices:

e Scenery / landscape,
* Community identity/
integrity

e Spiritualvalue

Wildlife / biodiversity

® Education/science

Supporting services:
* Soil quality

Source: White et al, 2011, adapted from Kettunen et al (2009), adapted from Pearce & Mofan 199

The EV framework often leads to the interpretation that all values have been
considered; it, however, does not include (in practice) those values which are
difficult to monetise and (from a conceptual perspective) those formally outside of
monetisation (ie. full intrinsic value). In the assessment of territorial ecosystem

services carried out for Englandh Q D2 NXY | Y

Iy R

Yy s

HANyU

(2009), the authors refer to Total System \&({@SV), which implies that economic
approaches need to be complemied by other methods to estimate TSV (see figure

below).

The total value of the Natura 2000 network (TSV) can be represented by a
combination of monetary values, quantitative numbers and qualitative insights (and
un-knowns), with generally less informah and insight being available at the
monetary level (TEV), and a broader view at qualitative level. This is illustrated in the
BHenefits pyramidbelow.
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Figure 3.3 The benefits pyramid and Total Economic Value versus Total System
Value

Mon-spedfied

TEY

Monetary: .0, avoided water purification costs, value
Monetary of food provisioning, value of carbon storage
o Quantitative: e.q. cubic mefres of water purified,
ISV Quantitative tonnes of carbon stored, share of popul ation affected
#4[ byloss of food provisoning.
Qualitative: range and materidity of varous benefits
Qualitative provided by the ecosystem instance being evaluated
Full range of ecosystem services
underpinned by biodiversity

Source: Gantiel et al. 2010, adapted from TEEB 2009

Because resources are not available for original valuation studies of Natura 2000
sites, this assignment involves the development and application of benefit transfer
methodologies, using existing valuation evident¢he benefits of Natura 2000 sites

as a basis for estimating the benefits of the network as a whole.

Benefit transfer (see Box 3.1) involves the application of values obtained in one
O2yGSEG o0GKS waiddzRe ariGS8SQu G2 cobexiither | G5
W2t AO8 aAA0SQ0 6 9 9difectiveineans of ddriving aueNE| @alur S &
estimates, where there are gaps in evidence, and where there are insufficient
resources to conduct original valuation studié¢towever, benefit transfeneeds to

be applied with great caution, taking care to ensure that the values used are robust,
relevant and applicable to the policy site.

Box 3.1:Benefits or value transfer

W, SYSTAG 2N GFfdzS GNIyaFSND Aa | tudy Bdatos
(e.g. a site in the Netherlands) by using values already developed in other studies (e.
a site in the UK). It is a pragmatic way of dealing with information gaps given resource
and money) constraints that prevent an original stubdeing undertaken for the site d
interest. This is important as there are rarely enough resources available to cond
primary (or sitespecific) valuation study for every site, ecosystem, service or benefits
being assessed.

Benefit transfer is1ot a new concept and can be considered a practical solution to resqg
constraints. The basic rationale is that there may be sufficient commonalities in diff]
areas to allow values from one area to be transferred to another. However, this needs|
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done with care as values can vary widely depending on local specificities.

The conditions which determine whether benefit transfer can provide valid and rel
estimates include:
9 the commodity, issue or service being valued is very similar at thewdigze the
estimates were made and the site where they are applied;
9 the populations affected have very similar characteristics, and;
1 the original estimates being transferred must themselves be considered to be reli

There is some scope to factor iiffdrences (e.g. income, environmental conditions) wh
making the transfer and a range of tools are available (TEEB Foundations EEX,02010
including the following:

1 Unit benefit transfer¢ e.g. multiplying a mean unit value (per household or
hectare) from a similar site by the quantity of the good/ service at the site b
assessed.

9 Adjusted unit benefit transfer; as above, but adjusting for site characteristics (¢
income, population levels / beneficiaries, or other factors that affect psi@sn
functions (e.g. insolation, precipitation levels).

{ Value function transfeS ®3® dzaS F @I f dzS 2 NJ RS Y(ey.
for travel cost) where the unit values are estimated as a function of popula
average income etc. and alypit, with to the new site, with the values of th
explanatory variables of that site.

1 Meta-analytic value function transferwhere a value function is developed fro
multiple sie values (and their parametersfarrying out aneta-analysis following
certain statistical principaldo construct the value functionallows a more flexiblé
and representative value function to be developed that can builds on and respo
a wider set of site characteristics and valuation methods

It should be noted that somof the values used for a benefit transfer may change over t
For instance, carbon prices are expected to rise over time, reflecting a tightening of
ambitions, which in turn reflect a need for actions and the increasing appreciation of
damage from noraction (note that the marginal damage costs can be the basis of cg
prices; others carbon prices focus on the cost of action; yet others on market price
example within the EXETS).

WTP will also generally increase in line with meo(here measured by GDP/capita
purchasing power parity (PPPjerms ¢ which can be calculated nationally, or better yet
a regional or local level). An assumption of linear relationship between WTP and incon
be considered defensible and pragntatand wasle factoused for most of the services
GKAE LINRP2SOG® ! WEAYSIENI NBfIl A2y aKALQ

capita is taken to imply a constant per cent increase in WTP; this coul@ per cent if, in
economicte¥ a8 X G KS WSt | &G A GhelFat@e country adalisesintay wisif
use different rates for scenarios and sensitivity analysis, and can build on eithesstndias
that can help provide elasticitieéchanges of demand related to income oraga;i and
changes in demand lead to changes in value) let@ractice elasticities will be below on
even considerably below 1 (e.g. 0.5) and sensitivities andesawill be valuable to hel

present the uncertainly transparently.

13 Purchasing power parity between two countries, A and B, is the ratio of the number of units of

O2dzy i NB ! Qa CodphibhBsg (O &ounfns & Re sameliquantity of a specific good or
ASNBAOS +a 2yS dzyAld 2F O2dzyiNE . Qa OdNNByOe
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Note that cross counyr benefit transfers are not needed if there is sufficient domestic d
at this stage this is not yet the case for Natura 2000.

See chapter 4 and 5 for approaches used in this project, as well as the recommendg
Chapter 6 as regards research neéaisa widened set of base studies so as to reduce
uncertainty in benefit transfer.

Source: builshg on White et al, 2011 in TEEB 20TEEB 201@nd EEA 2010. Other use
references include Navrud and Rea2yQ()

A variety of different estimags of the benefits provided by the Natura 2000 network
are availableHowever, the evidence is fragmented, relating to a minority of sites,
regions and services, and employing a variety of different valuation methods and
assumptions.

Because of the gape the evidence, providing an overall assessment of the value of
the benefits of Natura 2000 requires scaling up from a relatively limited evidence
base, employing a number of assumptioriBhere is no one correct way of
undertaking such an analysis, and heve tested a series of different approaches to
arrive at a range of different benefits estimates.

The approach builds on the evidence on the value of benefits delivered by different
sites, habitats and serviceavailable in the literatureas well ason 4 KS G S| YQa
experience in benefit assessment.

3.2 Introduction to different approaches toralue estimation

The different services delivered by Natura 2000 benefit society in a variety of ways,
and can be captured using different valuation methods (See alsexA#, as well as
TEEB2011 chapter 4and TEER010). For example:

1 Market pricescan be used to measure the value of those services provided by
Natura 2000 sites that have direct market value, including provision of food and
timber. They can also poteially be applied to some regulating services (e.g. to
value reductions in damage to property caused by flooding).

1 Avoided costscan be used to assess the value of some regulating services.
Examples include avoided costs of water treatment (due to wateifipation
services) or avoided expenditures on flood defences (due to water regulation
services)) RA&GAYyOlA2y OFy ©0S YIRS 0SG6SSy (K¢
method and avoided damages (e.g. expected damage function approach). These
needs to baused with caution as they use costs as a proxy for benefits, and in the
former there are different replacement cost options with different prices (e.g.
replace natural water purification with preatment will give a different
answer, than using bottled ater as a substitute).
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1 Revealed preference methodare based on directly observing the individual
choices related to the ecosystem services being valued that take place in already
existing markets. For instancehe travel cost methodis used to value
recreational visits to sites, by taking account of the travel time and expense
incurred by visitors

1 Stated preference methodsre capable of valuing a wide range of ecosystem
services. They involve directly asking members of the public about their
willingnessto pay to secure an environmental change and the services it delivers.
They are the only means of estimating existence values (the benefits that people
derive from simply knowing that biodiversity is protectedhey include the
contingent valuation methd (CVM) and the choice experiment method (CEM).

1 Economic impact assessment and multipliersnderstanding how the money
associated with the decision to visit the site is spread across beneficiaries directly
(e.g. site entrance fees, shop, possible hotalst restaurant, travektc.), how it
subsequently flows through the economy as one sectors purchases the outputs
of another (e.g. hotel paying for purchase of food and drink, laundry services
etc.) and creates added value and supports jobs at each sfagéput output
model is a helpful tool to clarify the interactions and identify not just direct
employment but also indirect and induced employment (see Nunes, &04ll;

GHK et al2007)

The table below summarises the role of these different vabrmatmethods in
assessing the value of different services delivered by the network (see also Chapter 4
for which tools were used in which studies that formed the basis of the site based
scaling up assessments).

Table3.1 Applicability of Methods for Valuing Different Ecosystem Services

Provisioning Services:

Food *k *
Fibre and Fuel *% *
Genetic resources *x *
Freh Water *k *k *

Regulating Services:

Air quality * * **
Climate regulation *x *x *
Water regulation *x *x *
Erosion control * * *
Water purification and waste * * *
treatment

Disease regulation * * *
Pest regulation * * *
Pollnation * * *
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Natural hazard regulation *x *x *k
Cultural Services:

Recreation and ecotourism * xx *k
Spiritual, religious and existenc **
values

Aesthetic and landscape values * *

Source: Adapted from GHK et al. (2010¢late to levé of applicability of the valuation method*
highly applicable; * applicable to some extemnpt applicable

Many of the studies of the benefits of Natura 2000 do not involve original valuation
work but usebenefit transfer (see chapter 3.)1to assesghe value of services
delivered by Natura 2000 sitésee also Box 3.2 on value, prices and costs)

The current study has compiled and analysed evidence of the value of the different
services delivered by the network based on a variety of these diffevatuation
methods, including existing evidence using benefit transfer techniques.

Box 3.2: Values, Pricesnd Costs

I f20 2F O2yFdzaAaz2y OFy FINR&AS FNRBY (KS
FYR WwO02aiQd ¢ KSe, thyu§h aye satnktim@sSakd yolbe enkivalghBvih
communicating key messages. Also, it is sometime overlooked that different model
methodologies lead to results presented in different terms (values, prices, or costs
these may not be comparabl#.is important to underline that:

9 Something of value does not need to have a cost or a price in the market; but
i Estimating an economic value do@®t mean putting a price tag on the environmen

9 Demonstrating that something has value, however, does noean that it can be
bought or sold and hence commoditised.

9 Exploring the economic value is one of many ways of assessing the role
importance of nature. To develop a full picture a mix of tools and measures shq
be used.

There are a range of methods ascertain value, and the values themselves can b
different types¢ F NBY NI f YNy SG @1 fdsSa GKI o
national accounts and GDP, to values representing wellbeing, which are meanlngfl
social level, but invible to the cash economy. To be more precise:

VVVVVV

T{2YS @IftdzSa I NBE NBTE SOl UROLRKK YRGBT f A &v§
seen in bank accounts and national accounts.g. spending on products (sustainal
forestry or agriculture production iNatura 2000), measured using market pric
(taking subsidies into account) and tourism spend in sites or related to visits (alth
these expenses have not been included in the benefits estimates, as they ref
consequence of rather than a measurktioe values that people derive from visits to tk
sites).

1 WwS | f ¢&oidediz&alXxostse.g. the value of water purification is real money in {
sense of avoided real costs (e.g. to water company or drink company) and can inf
02 Y LJ y A &kl andJNG&dCE BDP, but is not (currently) visible in accounts n
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the focus of market transactiong apart from where the water purification servig
benefits is captured via a payment for ecosystem service (PES) scheme.

1 For carbon storage, there inot yet a market that pays for carbon storage in proteg
areas, so the values assessed are real in terms of avoided cost of damage, but
NEFf Ay GSN¥a 2F wWwyz2ySe Ay LRO|1SGaQ:s

9 For flood control, again genally there are no PES schemes to make the value rg
accounts and market transactions. The value perceived is typically the value of a
costsq avoided damage to assets and loss of wellbeing, and the benefits go to
holding the assets that al not get damaged, or those whose wellbeing is
compromised.

f On recreation, benefits are real but these amelfare benefitso A ®Sd & LIS
addzNLJ dza Q0 FyR y23G NBFf Ay OFakK GSN)xa
considerable sumthat flow to equipment and goods for recreation, and transport §
related time costsThe value to the beneficiary can be estimated at least partly thra
WNB DSt SR LINBFSNBYOS &S OKifewviluePeople asclbe 3
nature ispartly reflected also in house prices (these tend to be higher near nature
FaaSaalrotS @Al WKSR2YyAO LINAROAY3I YSiGK2

9 Individuals also value (in the psychological sense) natueey. landscape, charismat]
species¢ and the value can be assessed @Griéf @ @Al Waill (SK
though this does not pick up the value to future generations or the wider intrinsic \
of nature.

3.3 Assessing Overall BenefitAlternative Methods
The study explore@ range ofdifferent methods to assess theverall value of the

benefits of Natura 2000 sites and to aggregate them to assess the overall benefits of

the network:

1.Ecosystem service basedThis approach involvesverall assessment of the
value of the individual services that Natura 2000 deliveettempting to

guantify service delivery for each type of service and aggregate across the
network. This has been found to be more feasible for some services (carbon

and recreation, for example) than others (pollination, natural hazards, water
purification) given the site specificity of services and data avéitabThe

feasibility of estimating values for different services is discussed in more

detail in Section Different methods were used for different services.

2.Territorial based; Estimates are ailable of the value of benefits delivered by

Natura 2000 in different EU regions, such as the Netherlands and Scotland.
The scope to extrapolate from these estimates to assess the possible scale of

benefits across the network as a whole was explored.

3.Site basedc A variety of studies provide estimates of the overall value of
services and benefits delivered by particular sit€Ekese can be used as a

basis for assessing the overall value of benefits delivered by all sites across

the network.
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4. Habitat-basal ¢ Data is available on the areas of different habitats protected
by the network.By reviewing estimates of the value of ecosystem services
provided by different habitat groups (e.g. forests), estimates can be made of
the overall level of benefits provideby those groups at EU level. This could
also include a land use approach in order to particularly inform policy
developments in a certain area (e.g. agricultural land).

A summary of these different methods and their strengths and weaknesses is
providedin Table 3.2.

Table 3.2: Methods for Benefits Estimation and their Strengths and Weaknesses

Ecosystem This approach focuses ~Consistency of approach = Geographic variations in service
Service on the contribution of  for valuing each individual delivery make estimation at

Based Natura 2000to the service. network level difficult.
delivery of individual By focusing on particular Only certain services can be
ecosystem sevices, services, may provide valued so likely to underestimate
seeking to quantify and relatively robust lower benefits of the network.
value each service. bound estimates of value
of benefits.
Territorial A limited number of Simplicity. Involves extrapolating from a
Based estimates are available Should provide a small number of studies.
for the value of benefits reasonably Does not account for wide
in different regions comprehensive estimate variations in benefits and values
(notably Netherlands of benefits. between MS.
and Scotland)These can Amalgamates estimates
be scaled up to estimate produced using different
benefits at EU level. methods.

Difficulty of accounting for large
variations in existing benefits

estimates.

Site Based Benefits estimates are  Draws on data from a Difficulty of accounting for wide
available for a number relatively large number of variations in estimates between
of different Natura 2000 studies. sites
sites. These can be Recognises and has the Amalgamates estimates
scaled up to estimate potential to account for produced using different
the benefits at network the different methods.
level. characteristics of sites anc¢ Difficulty of knowing how

the nature and value of  available estimates relate to

services thg deliver overall characteristics of networl
and providing a robust basfor
upscaling.

Habitat Site based estimates ca Provides a logical basis fc Variatins in service delivery car

Based be used to estimate per upscaling, as similar be expected within habitats,
hectare values for habitats are likely to according to location.
individual habitats, deliver similar types of Difficulty of accounting for wide
which are then services across the range of benefits estimates for
combined with data on  network (though many certain habitats.
extent of habitats at services vary significantly Lack of estimates of benefits of
network level, to by location). some habitats.
provide EU wide Data are available on are¢ Amalgamates estimates
estimates. of individual Natura 2000 produced using differen
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habitats, providing a basis methods.
for upscaling.

There are some overlaps between these approachdésr example analysis of the
value of ecosystem services draws on site and habigsed evidencelhe available
evidence can therefore be used in different ways without duplication of effort.

Since the value of most of the benefits and services delivered by Natura 2000 can be
expected to vary in line with the area of the network, the current study has in most
cases employed an ardmsed approach to upscaling, estimating the value of
servicesper hectare and multiplying these by the area of the netwdtkshould be
noted that there are alternative means of upscaling benefits estimates, some of
which have been used for particular servicésr example, recreational benefits vary
widely per hecare between sites, and have been estimated based on the total
numbers of users, while benefit estimates based on willingness to pay are normally
estimated on a per person or per household basis and upscaled by populativie.

the most appropriate aggregian approach is employed in assessing the value of
some of individual ecosystem services, overall estimates of the value of multiple
services (sitdbased and habitabased estimates) have been estimated on an area
basis (see Section 4).

Where per hectarevalues have been used, different methods have been employed
to upscale these, including simple scaling up frilwerage per site valu€no
weighting for income), weighting site based values by GDP/capita, and estimating
average values for different hahts and scaling these up accordingiurthermore it
would conceptually be possible to scale up and integrate'$patial dimensiofYby
spatial discounting; e.g T2 NJ WRA &Gl yOS RS OlgasknownsgrOd A 2 y &
recreation and tourism benefitsom sites, as well as water purification and supply),
but this is not possible at this stage given data limitations (it would require more
spatially explicit modelling and overlaying of the distance decay function with
population groups so as to determirveho are the beneficiaries and at what likely
value given distance from the site).

The above four approaches were developed and tested in the initial methodological
phase of the workFrom this, it emerged that:

1 The %erritorial approacicurrently is utikely to provide robust or useful
benefit estimates, given the paucity of available evidence at the national and
regional scale, and was therefore droppebh the future with greater
regional and biogeographic data, there could be benefits of pursing the
approach, howeversee chapter 7.

1 The Ecosystem servic€mpproach provides the most systematic and reliable
approach to examine the benefits of Natura 2000 in detddwever, a lack of
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evidence of many of the relevant services makes a comprehensive
assessment impossibl&his approach could therefore be used only to assess
the value of some of the key services delivered by the network, while
recognising these do not provide a basis for a comprehensive assessment.

1 The Wite-baseddand ‘Habitat-based2approaches, while subject to certain
methodological limitations, provide a basis for attempting a preliminary
overall estimate of the value of the benefits delivered by the network
K26SOSNE G(GKS& R2y Qi LINRPGARS RSUGIFIATSR AY
thSNEF2NB aK2dZ R 6S aSSy la | 3IASYySNIt W

Based on the abovethe ecosystem services approach was adopted as the
framework for the assessment, with specific focus in particular on the following key
services within the ecosystem service approactalysisincluding arbon storage
and sequestration water purification and provisionmarine provisioning services
(fish) and wider ESS benefitand ratural hazards managememts well as offering
some insights on the value of pollination, agriculturabguction, and others (see
chapters 5 and 6).

The following sections highlight the key methodological issues involved in estimating
the benefits of the network, and discuss how they have been addressed through the
study.

3.4 The policy scenarios: gross aadditional benefits of Natura 2000

In principle, there is a need to distinguish as far as possible between the additional
value that designation brings by protecting and enhancing service delivery and the
benefits which we would expect to be delivered tne sites even if they were not
designated as Natura 20@0the #dditionalityQ Some ecosystem services would be
expected to continue, whether or not a site is formally designated. According to

5 oA 2 s oA X

¢99. OHnAMMOI F LINRPGSOGSR I Ie&anQherefofd ddB A Y | £ S
divided into two components:

A the added value of designation:
o value of protected area status (e.g. increased ecotourism interest);
o value of subsequent avoided degradation due to measures on and off site
e.g. to meet favourable c@ervation status objectives;
o increased value due to management and investment;
A the value of services maintained even without designation . (itke
counterfactual in the absence of the Natura 2000 policy).

In this current study, it has only been possildé/en data and time constraints, to
look at the incremental benefits for part of carbon storage. In other areas the gross
benefits from the ecosystems under Natura 2000 are looked at and not the
additional benefits of designation and conservation measurébe additional
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benefits of conservation measures is covered, at the site level, in the Arcadis et al
2011 study being done in parallel to this study.

A further issue is that Natura 2000, as currently implemented, is not meeting its full
potential or providing the level of benefits that would be delivered if all sites were
maintained in favourable conditiorAs outlined in the background chapter of this
report, it is estimated that only 17% of the Natura 2000 area is currently in
favourable conservation tatus, with many sites constrained by a shortage of
resources for due managemerit.is likely that the current benefits of Natura 2000,

as currently measured and valued, would generally be enhanced if more sites
achieved favourable conservation status,rigaularly in relation to the increased
resistance/resilience of ecosystenfsee Box 3.3) though there may be changes in
the marginal benefits (e.g. potentially falling if a range of sites offer a similar services
that addresses demand or create the bemgefi

Box 3.3 Ecosystems resilience

Resilience has been defined &G KS | oAfAGEe 2F | a2 0Al
disturbances while retaining the same basic structure and ways of functioning, the ca

for selforganisation, and the capacity2 I RI LJ0i { 2 AGNBaa | Y R

In essence, resilience of an ecosystem lies in its ability to withstand external pressures
at the same time sustaining the same functionality and in the end the services it pro
Due to the fact that often ecgstems are known to behave ndimearly (i.e. exhibiting
abrupt changes, thresholds), the resilience plays a crucial role in decreasing the vulne
of ecosystems to perturbations (e.g. climate change) and therefore sustaining the pro
of associted benefits to human. From an economic point of view, resilience is typ
Wy GdzNI f AyadzaNI yOSQ> gKAOK Syada2NBa 02y
human (TEEB, 2010).

There are several ecosystem characteristics which are thougdidve significant impacts o
SO02aeaiSY NBRaAftASyOSo® Ly 3ISYSNItx +y |
functional groups or (sub) populations is thought to have a positive influence on resil
hy GKS O2y (NI NEBZI I viy He©dasedrfits fize @ Anircréa@etl antd
of environmental pressures is believed to influence the resilience negatiMelertheless,
in general terms, it can be said that resilience of an ecosystem increases with imprq
connectivity and coherene of an ecosystemConservation measured under a pokay
scenario can be expected to increase a number of factors supporting resiliencs
therefore improve resilience, and associated insurance value. This, however, is too c(
to integrate in the arrent analysis.

14 \pcc Fourth Assessment Report, glossary
http://www.ipcc.ch/publications_and_data/ar4/syr/en/annessglossary-z.html
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In practice, insufficient data precludes a full analysis of thet benefits of Natura
2000, taking account of the changes in the value of benefits brought about by the
policy itself.

Given the above, our approach was to:

1.Focus inthe first instance on the overall gross benefits delivered by Natura
2000 sites.This will highlight the benefits of the network in its current form.
This is the most feasible approach and provides a clear message to target
audiences; and

2. lllustrate theimplications of alternative policy scenarios for the value of the
benefits delivered by the network for an important ecosystem services such
as carbon sequestratiorrhis is important in understanding the net benefits
of the current policy relative to theosts, and the likely changes in benefits
under alternative policy scenarios.

At each stage of the analysis attention was paid to the effects on benefits of
alternative policy scenarios relating to protection and condition of Natura 2000 sites.
Where necesary this has relied on qualitative insights as well as quantitative
indicators (e.g. % of sites protected by other designations, % achieving favourable
conservation status and the implications of this for service delivery).

Box 3.2: Scenarios for examimd net benefits

Different scenarios could be considered when examining the net benefits of Natura
and how designation changes the economic values of the ecosystem services pr
These scenarios could be:

{mMmY wSTFSNBYyOS t 2AymYy 3&O0 SieQundhaRygfitd cubehtly pavide
by the network.

{HY ' WTdzZ £ Dbl (dziénefits that th© netivars wolldlhe2eXpected
deliver if all sites were fully fundednd appropriately managedtio achieve favourablg
conservation staus over time.

{foY ' WLI NIALf fthis wolld réfer NdSaRsGenasicOvéhgré N\ fAavgural
conservation status of the Natura 2000 network is only partially achieved (e.g. 5
favourable conservation status).

{nY | WLI NI @I & O SifgsiesbRigite behditg that sites might be expec
to provide if Natura 2000 status was removed but other designations (e.g. nat
protected areas) remained in plac&€his would be expected to yield benefits somewh
between those prok RSR 06& (KS OdzNNByd bl (dzNI Hn
ad OSy IlcN& &d@ne loss of benefits through reduced protection and managen
especially in parts of the EU where national conservation policies are less developed g
well resourcel, and lack of connectivity as many national approaches have not
conceived as a network.

{pY ! Wy2 02y athddbdctiphitii yefoval Of 2l don¥drvatidn designatiq
from Natura 2000 sitesThis may involve, for example, a graduasiof sites and/or thei
conservation interest due to development as well as inappropriate management, as we
potential increase in agricultural activities (provisioning services) that would otherwis
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have been allowed (captured by opportunitysts)

Now Future
Benefits
3 Policy On : S2 Full Natura 2000
Complete network (inc. MPAs) all at FCS

Additional benefits
from designation,
managementand

investment

g $3: Partial Risk of degradation and
.' b S4:of loss of value of services
0 : ’ without protected area

Policy Off: S3 (partially off), . .
S4 (fully off) Ecological services that

would have remained
0 e without protected area

Time
Costof management,
Opportunity Costs implementation,
Costs investment, control

SOURCE: adapted from Kettunen et al 2011 in ten Boihk

The above conceptual framework, while attractive from the points of doing a com
analysis, is not the policy decision that we are currently fagingmely stay at current level
of funding or increase funding to ensure the full set of conservation objectives can bg
(i.e. the light blue box)t would of course help to know what the value of the otherwise |
services (i.e. the orange box), but this is non trivial as we need difmseounterfactual to
the policy on scenario.

Our approach has been to estimate the gross benefits of Natura 2000 sites (i.e. the g
and light blue bar on the left) and to provide an assessment of the likely changes in
scale of these benefits nder the alternative policy scenariog for carbon sequestration,
the only service readily amenable to such an analyJieefigure above is therefore more i
conceptual framework for future analysis.

Note that evidence of the effect of policy scenariostba value of benefits is available fro
42YS AYRAGARdAzZ f &aGdzRASAa YR KlFIa 0SSy §
Benefits and demonstrating the economic benefits of conservaidd I & dg\tdadiseX al
2011)). A recent study by GHK and IEERmining the benefits of Sites of Special Scien
Interest (UK protected areas network) in England and Wales examined the added v
national designations as well as considering the additional benefits conferred by N
2000 status.

3.5 Spatial vaiations in benefits and values

To be robust and credible, estimates of the economic value of Natura 2000 need to
be based not just on an understanding of existing evidence of benefits and values of

particular sites, but also an understanding of the netkitself, the services and

benefits delivered by different sites, habitats and regions, and the spatial variations

in these.Any scalingup from sitebased data needs to be well informe8uccessful
application of benefit transfer methods depends on anderstanding of the
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characteristics and services of both the study site (that for which a value is available)
and the policy site (that to which benefits are being transferred).

This is particularly true for services which are often -specific and varyvidely
between sites, such as water regulation, air quality regulation and hazard
prevention. For instancefor the water provision and purification services it is
important to consider the location of sites relative to centres of population and the
effeds that this has on the provision and value of servicgssimilar approach is
needed for flood management. The issue of spatial variation is a fundamental issue
and it is better not to attempt benefit transfer and scaling up exercise if there is not
enoudh underlying data and understanding of similarities/differences between sites
and their links to economics and social systems. Otherwisayt lead tdfigures that
may risk to make no sensand potentially undermining other results that are more
robust.

An illustration of the spatial relationship of ecosystems is provided in the figure
below, showing the different relations for population areas in the vicinity of a
partially forested watershed.

Figure 3.4:Understanding the spatial relationship of ecgstem services provision
and beneficiaries; Example:Partially forested watershed

Forest in wider watershed

v \\ Populated areas benefiting from services,
f \\ but also directly impacting the ecosystem
‘/ | and its services (positively or negatively)
)

h "

4 Populated areas in watershed not benefitting
h ® from river related flow of services

Flow of ecosystem services X
via river — from source 2 oo
gy ). Populated areas benefiting from fuller
ecosystem to beneficiaries & PANSE ting

flow of services from Forest A

SourceAdapted from Balmford et al (2008)

Key factors that affect ecosystem service delivery, and hence the benefits of
different sites, include:

1 The habitats and ecgstems protected,;

1 The conservation status of the site;

i The aesthetic qualities of the landscape and the species and habitats it
supports;

1 The locations of sites relative to population (affecting, for example, recreation
and air quality management);

1 The Iecation relative to natural resources (e.g. water resources);
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