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Foreword

The overalbbjectiveof WorkPackage 4 of the OpenNE$S4qzt is
Todevelop valuation methodologies that address tradts, synergies, and conflicting interests and
values in the use of ecosystems and their services, through a combination of monetangmeiary
and deliberative methods within various natiihg approaches to decision support

This will be achieved through the following soibjectives:

w  To advance scientific understanding of how monetary and-monetary valuation methods of
Ecosystem Services (E&) be operationalised to support sgecpolicy and management needs;

w  To develop a valuation framework which combines monetary andmaretary valuation methods to
address multiple value dimensions of ES;

w  To evaluate the ability of valuation methods and frameworks to account for Hiffeirent policy
contexts, including green accounting, priosgtting methods, the design of policy instruments, and
processes for conflict resolution including environmental liability, litigation, and environmental
mediation;and

w  To create guidelinefor application of the methods in the plabased case studies

This report the Deliverable 4.2 Framework for integration of valuation methods to assessosystem
servicepolicies builds onDeliverable 4.1: Statef-the-art report on integrated valuaion of ecosystem
services.We have chosemo go beyond conservation policies, and, following the EU Biodiversity Strategy
2011-2020, include the sustainable use poligises focus on broad ecosystem service policies

TheEU FP7 OpenNESS projefacusirg on operationalising the concept of ecosystem services in the context

of EU legislative frameworks. As part oétroject, thisreport presentsthe structure and components @f
Framework for integration of valuation methods to assessosystem servicpolicies @&s an extension of

GKS 2NRIAYI f policied tRat conibihes inSnitidhy aindindmgodietary valuation methods to
address multiple value dimensions in environmental, land pbediversity, and economic policyThe

reports introduces e concept of Integrated Valuation (IV) as a logical step in the development of decision
procedures in the context of sustainable development. There are diffggergpectives tovaluationwhich

were presented in D4.1 (Gom&aggethun et al., 2014) and tleeare also different vigson how to place
EQFfdz GA2YEé AYy adadlrAylroftS RSOSt2LIVSyd LRt AO&  LIN
services. Thesare presented and discussed in this Deliverable, together with the implied or expected
consegences for policy processes. The Deliverable is also the second step towards Guidelines for Integrated
Valuation (Deliverable 4)3vhich will be testedn some of theOpenNES&asestudiegWP5).

Debate Issues

During the process of writing this reportp&écame clear that the group of authors have different perceptions

of the dimensions of the concept of value, which could not be merged into a single one yet. We have
therefore chosen to elucidate these differencesth this Debate Issuedormat . The repot addresses

different approachesi 2 2 LISN} GA2y I+ f AaS SO02aeaidsSYy asSNBAOS Ot
designed mainly to structure the debatehalf way through the project with OpenNESS project partners

I YR h LIS NI QiEheDeRafelssBdsafediz$ed & the end of each Chapter.

Page4



D4.2- Framework for integration of valuation methods to assesssystem servicpolicies

Executive Summary (of the IV framework)

Deliverable 4.2 presents a framework for Integrated Valuation of Ecosystem Services. By Integrated Valuation
we mean an activity of assessing, which may include angeoeral of the following: identifying,
characterizing, mapping, elicitirggpcial preferencesanking, quantifying, monetizing, and which is done in

the context of informing economic and environmental policy and planning at various spatial and temporal
sales. In fact, we argue that the reason for integration is decisigoport, and the extent of integration is
defined by the specific policy contefthe objecsof Integrated Valuation include (1) the biophysical systems
and processes in real world larwdgpes that generate, via smlled ecosystem services, benefits for humans

and thus are recognized as sources of value, as well as (8pti@political environment because what is
recognised as a source of value depends not only on the biophysicahsyatealso on social processes and
policy contexts, and (3) humans, as individuals, groups or whole societies, with their physiological and
psychological preferencesnd cultural settings, which determine the perceived and experienced values.
Integrated aso implies acknowledgement and consideration of different types of values (value pluralistic
approach) in assessments and taking care that in supporting transparent decision making, values are
presented in the context of those who assign them and of thiities to which values are assigned.

The dimensions of the Framework (see fig@jenclude spatial and temporal heterogeneity of the natural
systemas 2 axes, anda third axistliee phases of bringing knowledge into society and thus into decision
makirg, with requirements as to accuracy and abllity, with associated cost$his is thestructural aspect

of the Integrated Valuation Framework

Recognizing value
o Demonstrating  value
™ capturing value
5]
n — — — — — — — — — —
[ o
— s #
£ o A
E I_,.- -
%g C,ﬂ ey ¢ Study
1] ﬁ{‘f‘a valuation -
o %c-'ou - frame I

Property
Street

Neighbourhood
City
Region
Reliability &
accuracy
requirement

Figure ASource: adapted fronGomezBaggethun and Barton (2013)
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Figure B shows thprocedural aspect of the Integrated Valuation Framework illustrates that in (1)
complex decision situations, involving ecosystems and their services, a series of steps need to be taken,
involving (2) the establishment of biophysical data on the ecosystems and (potential) services which are the
basis of the production of economic andltural values (for individuals and groups), (3) the secionomic
aspects of the systems must be determined, including the composition and position of the stakeholders, to
be able to develop transparent and reproducible value assignment processesh@final step, the
integration of values can be a mere technical exercise where monetary values andamatary values
(preferences, rankings) are combined in eeBectiveness, and mixed cebenefit analyses, or, more useful

in the real world, they cabe related to preferably specific and quantified objectives (of individuals, groups
and society in a hierarchy).

INTEGRATED
Policy context VALUATION
: : FRAMEWORK
iophysical
Assessment
o Socio-
Economic
A
Integration of Values ssessme|1o
in relation to Valuation
Policy Objectives

Figure B

Thethird aspect of the Framework is the set of criteria by which a evaluation process can be developed or
checked for completiomegarding the dimensions of Integrated Valuatian

Criterion 1: Policy & Managementlevance

Criterion 2: System Approach

Criterion 3. Value plurality:

Criterion 4. Value heterogeneity (context dependency):

Criterion 5: Inter- and transdisciplinaity:

Criterion 6: Levels of societal organization:

Criterion 7. Consistentscaling 2 ¥ LJ dzNJ f @I f dzSay
Criterion 8: Consistent comparison of plural values in decisions:

In the OpenNESS projeete aim to use, test and further develop this framewar case studies, via a set of
specific guidelines, which will be presented in Deliverable 4.3.
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Operationalisation of Natural
Capital and Ecosystem Services

1. Introduction

1.1 Anlintegrated ValuationFramework

Deliverable 4.2 presents a framework for Integrated Valuation of Ecosystem Services. Byddtéghaation

we mean an activity of assessing, which may include anyseveralof the following: identifying
characterizingmapping elicitingsocial preferenceganking,quantifying, monetizing, and which is done in
the context ofinforming economicand environmental policy and planning at various spatial and temporal
scales.In fact, we argue that the reason for integration is decissapport, and the extent of integration is
defined by the specific policy contedtheobjectsof Integrated Valuatininclude(1)the biophysical systems
and processem real world landscapewat generate, via s@alled ecosystem services, benefits for humans
and thus are recognized as sources of value, as wéll)dise sociopolitical environment because what is
recognised aa source of value depends not only on the biophysical system but also on social processes and
policy contexts and (3) humans, as individuals, groups or whole societies, with pigsiological and
psychological preferencesnd cultural settigs, which determine the perceived and experienced values.
Integrated also implieacknowledgement andonsideation of different types of values (value pluralistic
approach)in assessmentsand taking care that in supporting transparent decision makindyesaare
presented in the context of those who assign them and of the entities to which values are assigned.

The Framework includds/e major blods (see figure 1.1), the firsivo of which arepart of the work area of
other OpenNESS Deliverables (WP2l aliP3), butour views are summarized here to support the
understanding of the philosophy behind the design of ko8, 4 and 5.

INTEGRATED
Policy context VALUATION
FRAMEWORK

iophysical

Assessment
o Socio-

Economic
Assessme

Integration of Values
in relation to Valuation
Policy Objectives

Figure 1.1 Théntegrated ValuationFrameworkr & + aSNAS&a 2F o0dzAt RAYy3 €0
Before we discuss the various blocks Chaters 37, respectively we present definitions, some core
conceptsand thereport structure.

From concepts to real -world applications
WWW.openness -project.eu

SEVENTH FRAMEWORK
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1.2 Definitions

GdmezBaggethun et al. (20144.]) propose a tentative definition dhtegrated Valuation as:
G KS LINhDSidirgele¥aht sources of knowledge and information to elicit the various ways
in which people conceptualize and appraise ecosystewiceevalues, resulting in different valuation
FNFYYSa GKFEG FNB GKS o60Faxa F2NIAYF2NY¥SR RSt A0 SNI

In a methodological sensétegrated Valuationis characterised byhe so calledTotal System Approach
which implies estimatig the value of ecosystems and their services (via their contributions to human welfare
and weltbeing, called benefits),

(1)in view of thecausaimechanisms in the ecological systefeemetimes called Service Producing Units
(SPU))and

(2) in view ofthe contributions by human action (e.g. management, harvestinghébe the services
G I O ddtich gay require capital or labour inputSherefore, thelntegrated Valuation underlinesthe
ecologicalsociceconomicco-production characterof ecosystem saices(see Braat & De Groot, 20)12
whichhas recenthalso beerrecognized by the IPBES conceptual framework (Diaz et al..2015)

TheTotal Systems Approadhdefined by:

1. Estimating valuefor individuals, social stakeholder groups and the whole so¢igiyto international
andglobal societyfor the benefits generated viecosystem servicgintegratedvaluation shouldhus
take into account that the valuators angart of nested hierarchies(Hierarchical approaches of
individuals to identify stakehoBINE Q @I f dzS8a KI @S -Lio®reyet dl.R0LF ahE R A Y
Martin-Lopez et al(2007))

2. Estimating valuedor delineated systems in space, from local, regional, national to international
(globa); the spacesire nested (hierarchicallsee e.gHeinet al. 2006)

3. Estimating valuesor defined periods of time, short terne(g. 1-5 years), midterm (80 years) and
long term (>10 years}he periodsare nested (hierarchical).

Most valuationsso far published in the literaturéseee.g.De Groot et al.2012),have focused on single
values, at single scales, single levels of organization, and disciplinary perspectives; existence of multiple
values(pluralistic view)has mostly beeracknowledgedonly theoretically and, at best, valuations have
assessed d#rent values but without examining in a structured way how they come together in a decision
making contextWe therefore will refer taapproaches in which services are:

1. Separately valued in terms of the valuating parties (individuals, groups, societies)

2. Separately valued in terms apatial delineation; not necessarily nested.

3. Separately valued in terms of temporal delineation; not necessarily nested,
Ecological economists have long atiitied the way environmental economists vakmosystem servicdg.g.
the Total EconomicValueframework) on the grounds that values can not be compressed into single metrics
but until now few operational alternatives have been put on the table in the context of decision making on
Ecosystem Servicel the OpenNESS projege aim tofill that knowledge gap in the scienpelicy interface
by developing a framewoiik whichdifferent valueperspectivesre integrated to assist decisianakingand
formulate policiedn Integrated Valuation, the approach showlldobe explicit to the extent that double
counting isavoidedby modelling thélows of mass, energy and informatifnom ecosystems, via services to
benefits and by linkingpeneficiaries (and thee factovaluatorg 1-on-1, as much as possiblejth specific
benefits.It is however not clear whether this is possible in all cases, specially witegumomic valuation.
For some purposes agreement and consensus building may be more important issue than double counting
In single method &luatiors such a causal chain anaby$s not part of the requirements, and thus double
counting is always a risk.
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1.3 Value pluralism

The notion ofvalue pluralismistaken to be linked to the value perceptions of different beneficiaries, i.e. the

ones that assign the value#.impliesthat a single ecosystem or service may be attributed different types of
values at the same tim&@here are many different classifications of values. In p@dmezBaggethun et al.,

2014)a dstinction has beenntroduced betweenrecological, cultural anéconomic values with assiated
methods,used since the late 199@seefigure 1.2). It is important for understanding and properly using the
LYGSaNIGSR +lFfdzr GA2Yy CNIYS@g2N]l =X (G2 RAAGAYIAdzh aK 0 S
values(section1.3.1belowd) = | YR 6060 GKS RAFTFSNBYyOSa o0SisSSy 0o
M®o ®o @ ¢ ScondoKdatiédn ofl # Bpistemological classification of ecosystem service values through

the IPBE8onceptual framework (Diaz et al., Z)1

Methods

Emergy analysis
Ecological Exergy analysis

values Input-Output
Biodiversity assessments

Supplyside

Q-methodology

Mental models

Cultural Social Network Analysis
values Role playing
Preferenceranking/rating
Photo-elicitation surveys
Photo-voice surveys

Ecosystem
Services/alues

21WOU0IT-UON

Demandside

Productionfunction
Avoidedcostd Restorationcosts
Travelcost

Hedonicpricing
Contingentvaluation
Choiceexperiment
Benefittransfer

Economic

values

21WOU0IT

Figure 1.2 Methodological toolbox for an integrated valuation of ecosystem servitesn GomezBaggethun et al,
2014).

1.3.1 A typology of values

The notion ofvaluepluralism has led to a number of different classifications of values. Hergydasic one

is offered in line withfigure 1.2

1. Economic valueghis is the most frequently used term for what people are willing to pay for in exchange
of benefits or utility of goods and services. It is most often defined in terms of (material) evélfear
increasingly also in terms of wdleing; in neeclassical economics these values are related to an
individual person, e.g. in terms of physical wealth, financial assets, buying power, income flows, or to an
individual company; in ecological economitey also cover the welfare and wbging of groups and
whole societies, and are there often referred tosaxiceconomicvalues.
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2. Cultural values(or sociacultural values) contributions from ecosystems via goods and servites
define, supportand enhance the culture of a society; culture refers to the set of historically embedded
and generally appreciated customs, including architecture and art, but also the cultural (human designed
and managed) landscapes. The latter is often linked to the nati@ultural identity.

The frequently used terrBocial valuesnay mean twayuite different things. lis sometimes used to describe

the economic values for group$ people, e.g. organised in stakeholders around a policy processgarfor

the whole ofsociety Some other authors usehbweverto refer toshared preferences among a grofgg.

a stakeholdergroup) (Kenter et al., 2014); this overlaps with semidtural values. To the extent that
economic value for a group of peoplefi® monetaryexsNB a A2y 2F (GKS 3INR dzLJa Q LINE
are also overlapping.

In Figure 1.2 the concept &cological Values used to highlight the importance of ecosystems and their
features on thesupply sidef ecosystem service$histerm Ecological Vakeswasassigned by some authors

(see e.g. De Groot et al., 2002) to features (or abstractions of such features) of ecosystems (e.g. diversity,
stability, productivity). Thisconvention datedack to the 1970s when the importance of protecting natural
sydems against rapidly expanding economies and associated urbanisation became paramount in political
debates. It was useful and to some extent effective in policy to employ terminology which suggested an
equivalent position of ecological systems, species @emdronmental quality in economic decision making,
next to profits and fair distribution of incomé can be interpretedastwo quite differenté @A S & a €

View 1. An expression by people of the importance of particular features of nature to those peaghe
ecological diversity, stability, richness, naturalness, #tdooks like a cultural valuatiorgnd even an
economic valuatiorhecause it often translates into a willingness to contribute to the preservation of natural
systems (donofswith motives sichasethical, mora] religiousor conformation tosocialgroup behaviourlt

also has similarities to economic valuation when it is linked to adfugf guiltor even a taxwrite off.

View 2: An expression of understanding the importance of biophydieatures as causal factors in the
production of economic or cultural benefits in formal (private or public) decision contexts. In thiroase,
aneconomicanalytical point of viewthis importance should not be included as a separate category ofsjalue

as one would be double countinghe contributions from the ecosystems to the benefits (material and-non
material)are already included in thésociogconomic or(sociofultural values (see above).

1.3.2 The processes of valuation

If we look at the teminologyused in the descriptions dhe process of valuatign.e. assigning value to
ecosystems (or: natural capitahcluding biodiversity features) and to the benefits generated through
ecosystem services, them éadjectivet (e.g. utilitarian, soc-economic, financial, cultural, aesthetic, or non
utilitarian)isk RRSR (12 GKS GSN)XY a@I f dzI (I @hgricaseés Bees/idoe Gskedl S (i K
to identify the valuators involved in the process (iwmidiual, social (group activity) Forthe Integrated

Valuation Frameworlve suggesto always béng explicitaboutwhich type of valuation is referred td@his is
becauselntegrated Valuation takes placermss levels of societal organization (e.g. individuajraup vs

society), and stakeblder perspectives, thereby covering also matifferent valuators involvedand also

different knowledge systemg. A 1t K NB I+ NR (2 (0 Keethdid&fiNdions WiDg. tiksidtet et O  dz
al. (2014)state that values can béplurak (or multi-dimensonal) across thevariousdimensionsidentified

above, but the term may also refer to the notion that individuals alve multiple sets of values depending

on framing and mode of elicitatiorifhe term is often associated with the notion of incommensuigbil

Oh Qb SAf f) Hiluatidn ffranesvedrdatso be thought of in terms of multiple valuator spatial and
temporal contexts (Figure 2.also referred to as value heterogeneity. In this sense, value plurality need not

be incommensurable, but rather agrce of variability/uncertainty.
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1.3.3 IPBES

The IPBES process has generated another classification of Vall®ging an axiological approach (value
type) which infigure 1.3is contrasted with the values as indicators (the TEEB approach ) , amdioralu
process based classificatioff$e three categories at the top of the figure (intrinsic, relational, instrumental)
represent a simpliéd view of the IPBES conceptual approakthIPBES, two core groups are identified:
intrinsic (in other words inh@nt) and nonintrinsic, andPBEStates that intrinsic value is not target of any
valuation. Norintrinsic values can be devided into two more groups:-aotropocentric (e.g. cosmocentric
or biocentric values) and antropocentric values including instmtaleand relation valueReference to the
draft document (now it is under public review):
http://iwww.ipbes.net/images/documents/WP/comments/20150226/FOR_REVIEW_IPBES_3 INF_7.pdf

Axiological

Intrinsic ‘ Relational ‘ Instrumental
approach

IPBES

AN

Values as Monetary
. g Biophysical J Socio-cultural J (Total Economic
indicators

L L Value)

TEEB
S LG ) DEMAND of ecosystem services
ecosystem services
Valuation ( Biophysical J ( Socio-cultural J { Monetary ‘
AN AN AN

Figure 1.3 IPBES overview of value types

The arrows between the top @middle layer indicate that in the IPBES approach there is a completely new
mix of value types defined which combine elements of the TEEB categories. The TEEB categories match well
with the Waluation procesQ based categories distinguishing between slyppide values (biophysical
indicators) and demand side values ( semidtural and (socio) econoniinonetary indicators)(see figure

1.2).

1.6 Structure of the report

The focus of the report is oraluation of ecosystems and their services in poligytexts, i.e. in some stage
of the policy cycleThelntegraed Valuatiorframework shouldeflect and be applicable alifferent spatial
scales of implementatigrfrom national policies via regional planningpicojectsevaluation

In Chapter 2 we examéncriteria and guidelirefor developing an Integited Valuation Frameworkn
Chapter3 we start withBlock 1 of the Framework and loakthe generic and specific EU Biodiversitlicy
cycle,and at the role of valuation in the cyclddequatebiophysi@l mappingand quantitative assessment
of the supply side in the ecosystem services concept is next, in Chafiaerck 2 of the Frameworklt is a
necessary precursor for a souadtimate of thesocioeconomic (including but not only financial) valu€ke
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biophysical quantification of ecosystem condition and the goods and services provided, is considered
necessary to assess the range of policy decisions that fall withiairsaisle use margingn this we employ

the strong sustainability definitiofseeBraat, 2014at the relevant geographical and administrative decision
making levelSince theoperational sustainabilitgefinition will depend on the scale at which the framework
operates, we must be explicit about the scale/decismaking levels addresd. The sustainability definition

is determined by the amount of substitution that is possible between natural and other capitals. The amount
of substitution that is possiblm any caselepends on the scale definition of the system boundaries.

In Chaper 5, we examine Block 3, the so@oonomic organisation (in as far as relevant in the ecosystem
service valuation activities), focusing on the human needs and -egoivomic demand side, the match
between supply and demand and the organisation of soéretakeholder groups to executbd processes

of valuation for ecosysterservices policyin Chapter6 we turn to the valuation stepBlock 4assuming that

the biophysicaimaps models,assesmentand predictionswill become available and will at sonpeint be
adequate and that the valuators are organised at individual, stakeholder or society level

Finally, in Chapter 7, we look again at théegrated Valuatiorcriteria and check the Multi Criteria model
against thelntegrated Valuatiorapproach(Block 5)and discuss an example set up with methods, tools and
techniques to implement the Framework.

Debate Issue

Debate Issue 1L

Hypothesis: Internal consistency of value categories in terms ofonerapping concepts and empirical
methods is achievdé within value categorieg ecological, cultural, economidut not across them.

t NR LJ2 & A G A 20/ibfe cou@tifgh RAFY JAIRE dzS& Aa | FSFaAofS YSOHK2R2T
value category only.

Debate Issue 2.

t NP L2 aAd

az2ftdzinzy
yu

2y & 8 NI & S S@phlldids kh& préndote ecosystem services NB € -Wabseill dzNB
Proposition 2A N

Qe >
U ™ N
(j))

R OlftdzZ dA2y F2N) ¢ S0025aBR (1a52Yt daiSANEHALO S

Debate Issud..3

We recognise thathe new classificatioshownin Figure 1.3nay become important as IPBES progresses and
achieves impact in decision making across land use, economic and environmental policies. At this point we
feel however that it is not yet established enough to adopt this terminology for the Ofe8IgEdjectTaking

into account this more complex approach to valdlesre are questions abouhe meaning othe arrows
linking categories of IPBES and categories of PEEB dzNJi KSNJ Of  NAFAOF GA2Yy A a
Gl fdzSa¢ 6 TRARKNRE M®BH aO AQADKNKL A OF f @I f dzSa¢ ol a Ay

f

y
A
GS02t23A0It @I fdzSaé O2NNBaLRYyR (2¢ asdsextiaik32a A OF I

R
G
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2. Criteria and guidelines for Integrated valuation of
Ecosystem Se rvices

21 Introduction

From the definition of Integrated Valuation (see sectioB) and the conceptual models and definitions of
the elements in the causal production ch#ading toeconomic and socioculturahlues, a set of criteria (or
guiding pringles) for Integrated Valuation can be developed, which then are considered the building blocks
of an Integrated Valuatiorframework andguidelines In 2.2 we present 2 recent approaches to provide
guiding principles and criteria for appropriate vations(in the broadest senseln 2.3 we derive from these

and our own experiences a comprehensive set of criteria to design an Integrated Valuation Framework.

2.2 Recently published principleand criteria to assess ecosystem services values

During a workshojn Portland Oregorin 2013 a group of natural and social scientists developed a set of 10
DdzA RA Yy 3 to BidsweGhatlaisessmerntsipf ecosystem service values are comprehensive, credible, and
produce sound resource management decisj@msystem swice assessmerds 6! / 9{ X HAMOD

1. Articulate aclear purpose for the assessmeand a rationale for the methods ude

2. Reflect a fair and honest effort teepresent ecosystems and all of the benefitisey provide without
intent to produce a predetamined outcome.

3. Identify and engagall interested and affected stakeholderis atransparent, inclusive manner.

Use interdisciplinary approachesto address the landscape attributes, ecological functions, and

stakeholder perspectives at scales tladlbw decision maker® understand the full range of benefits,

costs, and potential solutions.

5. Assess thefull suite of ecological, social, and economic costs and beneiiitsquantitative and
gualitative termsusing credible methodswhile avoidinghe doubk counting of monetized values.

6. Consideresilience and the ability to maintain biodiversity and sustain ecosystems darrent and
future generations

7. [Assessments should] be based on thest scientific information availablewhile discl®ing
uncertainties that bear on the decision, and providing analysis on the potegfietts of those
uncertainties.

8. Applyrobust methodologies and approachekat strive to beconsistent, repeatable, and transparent
while encouraging the improveménf ecosystem swices methodologies and tools.

9. Provide arationale for the exclusion of any social, ecological or economic attributelevant to the
management decision that were not included in the assessment, and make the full asseasaikaie
for technical review.

10. Uselanguage that is relevant to the intended audiencand sparing in its use of acronyms and
abbreviations to make valuation results accessible for-temmnical stakeholders

B

In order to accommodate different audiences oneshuse different terminologies (also different diagrams).

Some of the problems in reaching a common understanding are related to communication. As different
individuals (or stakeholders) have different worldvie(@s cosmevisiong, maybe, the attempt ofjetting

only one framework (with one figure) across is not helpful and, on the contrary, with different diagrams
representing different worldviews one may be more successRdfhaps the way forward teento develop
frameworks that representaswellas2 8 A 0f S RAFFSNBY U ¢ 62NI ROASGac |y
GK2a4S FTNIYSE2N] a. KIS aKFINBR Q@I f dzSaQ
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The UK NEA Follow on Projelsas focused, via a set of case studies on the notioshafed valuesin
ecosystem assessmefienter et al, 2014see also Wilson and Howarth, 2002 heapproach represents a
focus on the Shared Values interpretation of the concept of Suaiaie

1: Shared values resulting from deliberative, greagsed valuation are different from individual values.
They are B NB AYyTFT2NN¥SRZ O2y&aARSNBRXI O2yTARShed, | yR
transcendental values.

2: The ethical, moral and justice dimensions of many environmental issues necessitate approaches that
allow for the elicitatbn of shared and plural Wzes.

3: Catalyst and/or conflict points can play a key role in the emergence and articulation of values at a
societal or community level that have not previously been outikaor explicitly articulated.

4: There is a diversity of ways in which shamgdral, cultural and social values are used, but they are rarely
conceptualisd.

5: Shared and social values in the sense of valuesdoiety is conceptualised vemjifferently by
conventional eonomics and other disciplines.

6: A mixed method approads required to elicit the multiple dimensions of shared values and to translate
deeperheld, transcendental values into dextual values and preferences.

7: Deliberative and social learning processes help people to understand the values held by bthecsirt
lead to increased sharing of values and/or to greater acceptance of the decimearging from such
processes.

8: Media analysis is a promising avenue for characterising different types of shared values at a large scale,
as well as assessing thenflicts between the communal valuegdifferent sectors of society.

9: Aesthetic and spiritual values of ecosysteh@ve a strong noinstrumentalcomponent. While they
benefit human welbeing, they should not simply be classifiecPadza i YASNBESFSTFA (A QO

10: Subjective welbeing measures provide a useful means ofSaésid A y 3 Wulltyfal ecysistem f S Q
services and their benefits.

2.3 Criteria

GomezBaggethun et al. (2014ffer aprocedurefor conducting arintegratedvaluation They startwith the
importance ofspecifying thgourposeanddecision context of valuatiofe.g. awareness risingtiority setting,
instrument design, litigation)explicitly addressing conflicting interest and value tradés in decision
making as an important feate of integrated valuation.

Figure 2.1captures a range of dimensions of the concept Integratddateon. They are made explicit in the
description of the criteria to define an Integrated Valuation exercigarton et al (in prep), building on
GbmezBaggethun et al. (2014)ffer an extension of the procedure and suggesiteria to evaluate whether
an approach fullfills the conditions affullyintegratedvaluation approachHere we have further sharpened
the definition of the criteria
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D4.2- Framework for integration of valuation methods to assesssystem servicpolicies

Criterion 1: Policy & Management relevanc€&he Integrated Valuation framework is designed to have
Policy and Management Relevance
Valuation studies should specify the decision support context and the acamccgliability requirements
expected by the endsers of the valuation results. This includes specifying the spatial scale of the decision
alternatives and the spatial resolution of the mapping data. Figure 2.1

A Recognizing value

@ Demonstrating valse

E Capturing value
wl
.g @0“

= e

E

%g o o ¢ Study

@ u(“o valuation

o ‘_\e',\é‘\“o frame |

Froperty
Street

Neighbourhood
City
Region )

Reliability &
accuracy
requirement

Figure2.1 Integrated valuation is ained at management decisions.Within the cubg satial scale and resolution
constitute spatial and tempordieterogeneity of the natural systenon 2 axes the 3rdhorizontal axisconstitutesthe
phases of bringing knowledge into society and thus into deaisinaking. Each context from left to right has higher
requirements as to accuracy and reliabilitAssociatedvaluation costsincrease with scale resolution andecision
context requirements Sourceadapted fromGomezBaggethun and Barton (2013)

Criterion 2: System Approachifhe assessment of values requires altirscale system analysis in which
relevant social strata (individual, group, society) and scales (temporal, spatial) are addinessadsal chain
of production and valuationf ecosystem based benefits
A systems approadhdentifies thecausal relatimships in the ecologicadéconomic systemso that benefitcan
be traced back to their sources (ecosystem services, including human contribuitons in management, and further
back to the ecological and soggonomic systems that provide the servicég)smay also be phrased in terms
of integrationof the supply and demand sidéthe ecosystemn services cascéske D4.1PDperationality would
require a System Model, which can also identify the consequences of anynpaniagement decision alternative
for the benefit producing ecosystems, as well as for the beneficiaries. This avoids double counting and unrealistic
trade-offs.

Criterion 3. Value plurality:Integrated valuation will addregdifferent value dimensiongndicators)(socic
cultural, economt) as perceived antield bythe valuators (individuals, groups (esgakeholder}, society)
and identifies conflicts of interest across these different value dimensam$ among stakeholdersand
makes tradeoffs explicit.
Gonflicts of interestcan ke analysed using criteria hierarchies and value trees in 1enitiéria analysis, and
through distributional impact analysis as part of ecosystem service mapping and kmrstfgnalysisThey can
also be identified and analysed by using participatory @eliberative methods.
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Crterion 4. Value heterogeneity(context dependency uncertainty): Integrated valuationcaptures how
valuesvary across the time and space (location) of decision contexts, and the location and time at which
people are asked to expss those valuesintegrated valuationusesa consistent approach to describing this
heterogeneity(variation) across the cascade of ES models
Integrated valuatiorencourageshe user (decision maker) to describe the features of this heterogemeityext
dependency- systematically It uses a consistent modelling approach to describe temporal and spatial
heterogeneityg anduncertainty- acrosssubmodels of the systenilhis raises the question if all valtgpes can
be suitaby expressed at differd@rscalesor in different contextOurhypothesis is thatomevaluestypesfit better
in a particularspatial scale than other For example, socicultural values of ecosystem services probably are
more relevant at localo smallregionscales, where thdiversity of stakeholdetim the decision making process
canappraise which socioultural values (sensu D.4.1.) are expressed there. But at national or continental scales,
it is not really possibl® identify which specifia & K | s¢&8deutural valuesare held by different stakeholders
as te diversity of values and the diversity of stakeholders make this task very complieage.2.dllustrates
the sources of value heterogeneity.

Biophysical heterogeneity INTEGRATED Social heterogeneity
| VALUATION UNCERTAINTY ]

Value Pluralit\,r

ek Weekly average E
Day !
T T =T ! N
, rour TN N , B
-1 tl y  Second ] i + ) ) =
[ Y _
Y. . ‘j e E % g
= ST N = P TT [
| F ) = = A e m =
' F T A7 | i Gy e .
N =T L = 5" — .
= ] B - s
£ : B ﬂ’h =
—
Area scale . Process Times Perceptiontimes  Use occasions Decision horizons

AEcosystem AEcosystem Ecosystem

Structures functions i i Values

Location Process Subject Subject Decision
resolutions locations locations characteristics alternatives

. . Ecosystem service demand
Ecosystem service supply mapping mapping

Figure2.2 Ecosysterservice values are context specific. $cer Barton et al. 2015

Criterion 5: Inter- and transdisciplinarity:

Integrated valuation typically involves an interdisciplinary effort comprising multiple expert domains from

both the social and the natural sciences well as placbased expertise
Inter-disciplinarity and tranglisciplinarity are key elements in Integrated ecosystem servalaation. Expert
input is required even in stakeholder driven valuations about specific features such as ecosystem dynamics, causal
dependencies and markedifures as well asabout the sociocultural and the policy context of the valuation.
However, by applying a transdisciplinary approach, interactions between expert knowledge and local and
traditional knowledge held by stakeholders take place in the valogprocess, contribute to social learning
process and broaden the knowledge base for the final outcomes of the valuation.
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Criterion 6: Levels of societal organizationntegrated valuation coverand identifiesralues emerging at
different levels of soetal organization, from individuals, to communities, mations in a systematic,
hierarchical, nested model
Individuals have different roles in these different contexts, mobilizing different rationalities and value systems
(consumer, citizen, tax payemter, household representative, community resident, association member, public
utility user, survey panel participant and so o\ )hypothesis for further exploration is that the difficulties of
commensurability between ecological, social and econonhiesgas due to expression of these values at different
levels of societal organization, with corresponding spatial scales and resolutBwtiecultural values
predominantly at local scale, group resolution; ecological value (in the sense of insuraedavaiultiple scales
and resolutions defined by the ecosystem; economic values at national economic scale and individual resolution.

Criterion 7. Consistenscaling 2 ¥ LJ dZNdt tb be@dnfusdzBwittibspatial / temporal scales)
Valuation requires some form ofimportance scaling Scalingof all biophysical impacts to a common
normalised scale of impact is an explicit step in mutattribute utility theory used in multcriteria decision
analysis (MCDA).
The identification of ecosystem seesalsorequires some form of importansealingor normalisation. In MCDA
this step is often seen as a mere mathematical necessity, disregarding the value information that is implicit in
scaling Value scaling requires knowledge of ecosystem functimmectinga decisiorthat changesecosystem
structureto a service outcomeényscaling from an objective measure of a state of nature to a subjective measure
of importancethereforeinvolves some form dnowledge of andmathematical) integration acrosscosystem
function. In economic valuation all impacts are scaled/normalised in relation to foregone income (price,
willingnessto-pay or willingnesso-accept).

Criterion 8: Consistent comparisonfglural values in decisiondntegrated valuation informand supports
decisionmaking processes on the basis otransparent causeffect model, and identifies the conse
guences of assigning different weiglits/ stakeholders involved in the procgds different types of values
Consistency is not a triviadquirement; eg. if you give a particular benefit (say timber from a forest) a greater
weight than another benefit (outdoor recreation) from that same forest, the resiliitbe that demard for
outdoor recreation wilhot be satisfiedin favour oftimberdemand This is dorm of parallelbbut competitiveuse
of the same resource, which can be trad#tiagainst each otheHowever, to give timber a greater weight than
soil biodiversitymakes no sense ahe timber beneficiarieswill lose out anyway when #8obiodiversity is
degraded. Timber production is causally depending on soil biodivensithese two ecosystem functioeannot
be trade off against each othe&imilarly it makes no sense to give greater weight to air pollutant removal by
trees, and athe same timeaallow a serious amount of harvestinhese problems arise when the structure of a
multi-l GGNRGdz0S 6AYyiSANF GSRO @I fdzS FdzyOliAz2y R2 y2i NBFC
has criteria at the same hierarchy leveligthare independent #n weighting can be consistefhechallengeis
designing a value tree that avadunctional interdependencieBhisis to MCDA whaavoidingé R2 dzo f S O2 dzy
is to BCA.
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BOX Integrated valuation case study

Barton @ al. (in prep)t A Y (G2 2LISNI GAz-7' 7 A mr st Ao SAR

@ t dzI (4 @ay @f btidging the gap between cesi q\ﬂ CASE STUDY
-
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effectiveness analysis and economic valuation of bene A" 77N
in the implementation of the Water Framework Directive " F;;g’j:fy
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pressurestate-impactresponse (DPSIR models
integrated in an object oriented Bayesian network (OOB
meet the criteria T 2 NJ WA y i S 3 NJ Th&/ Ralsog
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a systems perspectt, and how these limitations may
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Framework DirectiveW/FD policy implementation
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and their impact on lake eutrophication in the Mors —
watershed in South Eastern Norway (Panel 1). The stt
linked together models of effectiveness of abatemel
measures on catchment ruoff, lake water quality and

impacts on lake use suitability, ecological status accord Pl e
to the WFD and willingness to pay fomproved water

utrient abatemen . Annual Sub-
quality (Panel 2).The study fulfilled most of the integratec priver } 1%_1_

valuation criteria (Panel 3). Criteria that were not mq Catchmant rumiatt P# -
. . . . Dail Catchment
included policy & management relevarfCiteria 1) (SWAT dynamic sim. model) Pressure |5 4__

because not all relevant abatement measures could pr—— -
modelled quatitatively, and benefits of measures were (Ui e el

not weighed against costs (in a full BCA or MCIe#g]s of |

societal organizatiofCriteria 6)because valuation did not EEEEEEE
include group based assessments of value and did not f Willingness to pay for R~
validate all models with stakelaters improved lake condition Response (Al

(monetary valuation) around lake

) Panel 2. Integrated valuation subject to

values were assessed through use suitability, a

ecological values were assessed through compliance v
WFD criteria for good ebmgical status. A consistent . Pollcy & management relevance?
approach to quantifying uncertainty (heterogeneity) in th
modelling chain was adopted through the use of the OOI [ Vaiue plurality?

modelling approachThe study argued further that valu€ [4; yaiue heterogeneity?

plurality could be assessed @ multi-criteria framewak B [t e e e e

(Panel 2without incurring double counting. 6: Levels of societal organization?

7: Consistent “scaling” of plural values

Barton, D.N. , T. Andersen, O. Berg|and, A. Engebret; 8: Consistent comparison of plural values in decisions?
S.J. Moe, G.I. Orderud, K. Tominaga, E. Romstad, R.D. Panel 3: Evaluatingaluation study performance
(forthcoming 2015)Eutropia ¢ integrated valuation of lake according to IV criteria

eutrophication abatement ddsions using a Bayesian belie

network . In Niel, Z. P. (Ed. ) Handbook of Applied Sysicin

Science, Routledge

Panel 1. Integrated valuation of lake eutrophication
management in Morsa watershed, Norway

Integrated valuation

Ecological status
classification
\WFD standard]

Accumulating uncertainty of

©

2: System approach?

(©

H|OO|G

a

(@

(©

Pagel8



D4.2- Framework for integration of valuation methods to assesssystem servicpolicies

3. The Policy Cycle

3.1 Introduction

Block 1 in the Integrated Valuation Framewd@Bigure 1.1)dentifies the Policy Context. In addition to the
work donein other WPs oDpenNESS we present a few dirsens of the Policy Context which need to be
considered in anyintegrated Valuation exerciseAs OpenNESS caters to the EU policy domain for
Environmentand Nature, and specifically tife Operationakzation of ecosystem services concept, we look
at the major Policy document, the EU Biodiversity Strategy and its various policy implementation scales.

STEPS Centre Annual Symposium, University of Sussex, 6 Feb 2013

—

Science in the EU policy cycle

Policy anticipation
Policy formulation

Policy evaluation e.g. Science &

Technology e.g. Consultation

e.g. Ex-post impact Fotesiga with experts and

assessments stakeholders,
ex-ante impact
EVIDENCE m—
Ad-hoc policy
rt
——— Policy adoption
Policy

e.g. Scientific E E
support to crisis implementation e.g. Scientists at

response (BSE, Parliamentary

EHEC, ash cloud...) e.g. Support Hearings
provided by Tech-

nical Committees

=
Figure 3.1 Science in the EU policy cyc{€@o be redrawn for OpenNESS)

Figure 3.1 presents a genewiew of a policy cycle at EU level and the position of sciencelirtegrated
Valuation of Ecosystem Services would fit in the Blue box under Policy Formulation, as part of the Stakeholder
Consultations, Expedonsultations andExImpact Assessmentintegrated Valuation aims to cover all these
steps, where impact assessments are understood to include environmental, economic, financial and social
impact assessmenttlp to now, environmental impact assessments (See EIA / SEA Directive) do not include
the assessment of change in ecosystem servicEsis may be just a matter of language, or it may be
substantialhyS 2F GKS OKIFff Sy3aSa dperatiandiZ hilBSy b2{y]O SLIBR 225FC
service in such a way that it can becomeir@rerent, integratedand feasible part othe EIA / SEMirective.
Integrated Valuation would also fit in the @ost impact assessment under the Policy Evaluation &od,

then based on monitoring data instead of model and expedgment based projectionsWithin this context

of a policy cycle, it is essential to define more specifically what the type of ptditys and the requirements

for accuracy and reliability that this context places on valuatég, a generic economic investment in a
sector, intoduction of an environmental quality standard, or a consumer protection program, which may all
be part ofthe EU and National politicakdision processas mentioned in criterion 1 above
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3.2 The EUBiodiversity Strategy 2012020

In OpenNESS we facwn biodiversity andecosystemservices and therefore we zoom in on the policy
proposals which have major expected impact on ecosystems, their associated biodiversity and the services
they produce. In Figure 3.2 we distinguish three spatifthinistrative levels, with different types of policy
processesnational policy development, regional planning and project evaluation.

1. Policy context

1. Define Objective of the

Valuati 1.1 National Policy
S . —> {not geographically explicit; economic /
environmental investments)

1.2 Regional Planning
. (geographically explicit, multi-objective
optimal design)

1.3 Project Evaluation

> (geographically explicit, evaluation of

environmental impacts and economic/social
costs and benefits)

Figure 32 Scales and policy character in the Policy cycle of the EU Biodiversity Strategy
Policy context

Within the EU the Biadiversity Strategysthe policy initiative that covers the direct protection, sustainable
development and use of biodiversity and ecosystem services. The EU works with the Member States to
implement the Strategy and together they develop the knowledggtinstruments to achieve the Bt G S3& Q&
targets. Figure 3.2 illustrate for national, regional and project level the type of policy plan for which Integrated
Valuation should become the standar@ihe EU Biodiversity Strategy 202020 (E5 2011) marks an
extension of the objectives and structure of biodiversity conservation in Europe, following the extension of
the objectives of the Convention for Biological Diversity (CBD) at the 2010 Nagoya Conference of Parties
(CBD, 2010). Next to the strict conservatidibiodiversity and ecosystems (in some publications referred to
asnatural capita), the sustainable use of thatituralcapital and the services that are produced by and with

that capital, have becoma central pillar of environmental (including natungdlicy. In Europe this has
implied that Natura 2000 ambitions, incorporating the Habitat and Bird Directives but also relying on other
environmental quality Directives, will be further pursued (Target #1 of the StratbgyWwill at the same

time be extemled (Targets #2, #3 and #4 of tBéodiversitystrategy). The extension refers to multiple
sustainable use of ecosystems in protected areas, but also of agricultural, aquatic and forest ecosystems and
Al NBFTSNBR (G2 GKS RSJStRNIYGFEaEER0 6 d., 20b)fH dyrdutturdl shalS5 Sy
forest lands, as well as fresh water and marine (coastal) ecosystems, and also in urban areas. In addition, as
compared to previous strategies and action plans, the EU Biodiversity Strategy ciodema target (#5)
which addresses the ecological, economic and management challengesalfezb Invasive Alien Species,

and a target (#6) which addressed the conservation of biodiversity outside Europe. Actions have been
formulated for EU and Membeates for each of the targets (see Box 3.1)
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BOX 1: EU BIODIVERSITY STRATEGY TARGETS AND ACTIONS

TARGET 1: FULLY IMPLEMENT THE BIRDS AND HABITATS DIRECTIVES
Action 1: Complete the establishment of the Natura 2000 network and ensure good managen|
Action 2: Ensure adequate financing of Natura 2000 sites
Action 3: Increase stakeholder awareness and involvement and improve enforcement
Action 4: Improve and streamline monitoring and reporting

TARGET 2: MAINTAIN AND RESTORE ECOSYSTEMS AND THEIR SERVICES
Action 5: Improve knowledge of ecosystems and their services in the EUMS/EC, will
5.1 map and assess the state of ecosystems and their services in their national territory by
2014,
5.2 assess the economic value of such services, and
5.3 promote the integration of thes values into accounting and reporting systems at EU an
national level by 2020.
Action 6: Set priorities to restore and promote the use of green infrastructure
Action 7: Ensure no net loss of biodiversity and ecosystem services

Target 3: INCREASE TEHIENTRIBUTION OF AGRICULTURE AND FORESTRY TO
MAINTAINING AND ENHANCING BIODIVERSITY

Action 8: Enhance direct payments for environmental public goods in the EU Common Agricu
Policy
Action 9: Better target Rural Development to biodiversity conservation
LOGAR2Y mMnY [/ 2yaSNBS 9dzNRPLISQa | ANK Odzf G dzNJT f
Action 11: Encourage forest holders to protect and enhance forest biodiversity
Action 12: Integrate biodiversity measures in forest management plans

TARGET 4: ENSURE THE SUSTAINABLE USHEBRHS RESOURCES
Action 13: Improve the management of fished stocks
Action 14: Eliminate adverse impacts on fish stocks, species, habitats and ecosystems

TARGET 5: COMBAT INVASIVE ALIEN SPECIES
Action 15: Strengthen the EU Plant and Animal Healthniei
Action 16: Establish a dedicated instrument on Invasive Alien Species

TARGET 6: HELP AVERT GLOBAL BIODIVERSITY LOSS
Action 17: Reduce indirect drivers of biodiversity loss
Action 18: Mobilise additional resources for global biodiversity consenvatio
FOGAZ2Y MY W. A2RAGSNEAGE LINP2FQ 9! RSOSt 2]
Action 20: Regulate access to genetic resources and the fair and equitable sharing of benefits
arising from their use

Thismajor shift in European policy has already shown to affect landplesening and management at
national, regional and local scale, both in urban and rural areas (see e.g. TEEB country studies in the
Netherlands (Hendriks et al, 2018).2 3SUKSNJ g A0K +y AYONBlFAAY3I gl NBY
natural systemgo economies and peoplethis has led to a demand in the EU bureaucracy, and in some
Member States, for moraip to date decisionrsupport tools. The knowledge produced in the science
community about (a) causal relationships between ecosystem conditions (@ehdalth or vitality of the

natural capital) and ecosystem services delivery, and (b) about methods to involve different disciplinary
fields, must be mainstreamed,e. made common sense and easy to implement. Major focus in this area is

on regional econmic, environmental and land use planning, ex ante and ex post project evaluations and
business decision making
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With an increasingly more aware and better educated population, it is expected to be possible to develop
mechanisms to involve citizens andlstholder groups to democratically assess and mobilise support for
such economic and social changbsthe EU Biodiversity Strategy, Action 5 under Target 2 (se&.Bpx
includes three steps whiatelate tothe Blocks of the Integrated Valuation Frametwor
(5.1) map and assess the state of ecosystems and their services in their national territory by 2014,
(5.2) assess the economic value of such services, and
(5.3) promote the integration of these values into accounting and reporting systems at Eltiandlna
level by 2020(EC, 2011).

Ad (5.1) The biophysical mapping and assessment phase has been addressed ircHieGMAES

process (Mapping and Assessment of Ecosystems and their Services in Europe), supported by a wealth of
research publications (kks et al., 201, 2012b; Maes et al., 2012a; Crossman et al., 2QMBes et al, 2013;

Braat et al, 2013 Braat (ed.) (2014 It is assumed to be understood by all parties involved that the
biophysical mapping and assessment is being done to cera@ambiguous naturalscience database for

future decisions regarding conservation of ecosystems (natural capital) and sustainable use of the ecosystem
services (BISE, Biodiverditformation System for Europe; http://biodiversity.europa.@¢iNhat is expectd

oe (KS 9! G2 G118 LXIOS Ay defaGe YO KBIAFBYSyYyRal EBRSaa
AY 5StAOSNIoOfS n dEcolapigaR\GNatich®S KSKARKGHEI 299¢ y2N (K.
Biodiversity Strategy 2032020 mentions thei SNl € 902t 23AOlF f | f dzr GA2Yy £ =
AARS¢ 0aSS FAIJHABAKE EVWRISBYA Yl Bnd@2aeaitSY aSNBAOS
& S NJI2 Ar@ SEEB wport uses the term biophysical valuation and describes the methdéscribe in the

section on ecological valuation in 4.1 (emergy etc). Mait beuld be clearer talistinguish between the
biohpysical sources of socioeconomic value (biophysical accounting) and ecological. Valigs
acknowledged that the TEEB ddiion of ecosystem services implies the actual use of ecosystem functions

08 KdzYlyad ! Oldzrt dzasS A& Ay Ylye 2F (GKS YIFLLAyYy3I |
potential supply or of demand for services. The biophysical mapping and esdsactions are perceived

as a necessary first step (precursor, prerequisite) towards social and economic valuations of the ecosystems
and ecosystem services.

Ad (5.2) LG A& 20aSNBSR GKIFG G2 €Yl Ay &inBrivivdmeniaKk S S O
policy anddecision making, land use and economic planning, a transparent and harmonised approach to
assign explicit values to these ecosystems and their services should be developed. The discussions in the EU
Working Group MAES and in many Member Stateglshown that mainstreaming has not yet taken place,

but that there is a growing awareness that it would be relevant and beneficial for all to have a better
understanding of whathe importanceof ecosystems for people is (see Bréad.)2014). This woudl include

the usefulness of different levels of biodiversity andiok S ¢ O 2 y R A) &f ihe efdsysterisInltHe &K

The usefulness is defined in relation to people, individually and in different (social, stakeholder) @ndups

to the whole economybecause; following TEEB (20a0b) -, the importance of biodiversity and ecosystem
condition for other species thahumans iscovered by the concept adcosystem functionsThis makes
valuation of ecosystems and ecosystem services, by definition, anomattentric activity, done by humans

to assess their importance for humans summary in the EU policy context the assessment of the
biophysical condition of ecosystems via a wide range of biophysical parameters (as described in D4.1. in the
section on eological valuation) is considered the necessary step towaodsc economic valuation
Noteworthy, A i A& y26KSNBE OFffSR ¢S02t23A0Ft @I fdad GA2YyE
Ad (5.3) the promotion of the integration of these values into accounting and reporting systems at EU

and naional level by 2020EC, 2011) is something we shall not discuss further in this Deliverable. It basically
involves setting up accounting systems, which are now being developed in the MAES process (see Petersen,
2015 in prep.) and in relation with UN narial accounting standards as defined in the System of Integrated
Environmental and Economic Accounts (SEEA).
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Debate Issues:

Debate issue3.1

Unambiguity in ES mapping is unattainable because mapping is specific to a certain scale and resolution. If
a decision problem turns up in one part of the landscape with a finer resolution than whapyed, the

maps are ambiguoudt is impossible to know beforehand what kinds of landuse conflicts pppyup
anywhere within nationeboundariesAlternatively, 5 mapping should be unambiguous about what kind of
decisions it is medro address (and which it cannof)his may become one of the main conceptual difficulties
with MAES when it moves to the valuation sta@@eelsoChapter 2 of Barton et al. 2015).

Debate Issue3.2 Views on the concept and terri&cological Value

It seems that two views eexist now. One is reflecting the 1970s based trandibf explicitly assigning and
attaching subjective, emotionady ethical and religiousmportanceto e.g.the richness of species in natural
communitiesand to highlight the so called narse benefits. The other is acknowledging the essential role of
species and ecosystems in producing the full spectrum of benefits (use ansentamgible and intangible

and highlighting the causal dependency of all human welfare and wellbeing on the conservation and
sustainable use of the services provided by these ecosystems.

The first view(Source: GomeBaggethun et al. 201%oncepts and methods in ecosystem serviakstion.

Ly ¢dz2NYySNJ Si Ftftd 0SRady €11 yRo221 2y 902aeaidsSy {S
Ecologists have traditionally used the term ecological value in its understanding as numerical amount (a
magnitude, quantity, or number). In relation to ecosystem servicadpgsts have focused mostly on
assessing the ecosystem components, functions, and attributes underlying the capacity to provide ecosystem
services, including species and functional tr@itecket al. 2009),0r in the direct biophysical measurement of
ecasystem services (e.g. tons of carbon, cubic meters of timber or live stocks units) that are used as the basis
to assess the condition and trend in ecosystem service delivery (MA 2005). In this sense, ecologists have
engaged in assessments of ecosystemtfan@nd biophysical accounting more frequentlyritiavaluation

per se, at least in the sense of comparing alternatives to assist policy decisions over ecosystem services. It
should be noted, however, that there is a long tradition of valuation witrerfitid of ecology (Gosselinck et

al. 1973; Odum 1996). For example, the ecological valuation approach has been used to measure the
ecological value of a given natural area as compared with similar sites (e.g. in terms of its ability to support
biodiversiy), providing a rational basis for deciding on different management options (Mitsch and Gosselinck
1993). The ecological valuation approaches ofteparlvalue indexes and comparison through multicriteria
analysis (e.g. Odum 1979). This type of ecolbgialhation has been used decisioamaking related to

contexts such as the determination of safe minimum standards, environmental impact assessment and
prioritization with regard to the conservation of species and ecosystems. The determination ofltaésho

the sustainable use of ecosystem services are, or should be, based largely on these ecological values and
criteria. The concept of ecological value is there of particular importance for valuingdf of SR & & dzLJLJ?
6a! HANpL 2NAGEYOAENBEOSD26&E99. HAMnNOE

The second view (see Braat, 2014)

ThefirstINR 6 f SY 2F dzaAy3a GKS GSN¥a aSO2(f sthadoddictivith@e t dzS ¢
original meaning of the term ecological, an adjective derived from the wordgcoEcology is a natural

science, and its descriptive and analytical results are presented in terms of objective standard measures (kg.,
m., sec.) and their derivates (m/sec; kg/et2v ® ¢ KS 2yt & GAYS GKS GSNY a@gl f
thescBYGAFTAO RAAOALIA AyS aSO2ft23e¢ Aa oKSYy AL Aa 02Y
values). Thus the combinationtbB termd S O2 f 2 3 A Ol { & O 16 A ddPeEdeskitiziior oo iNity

to support biodiversity 6 g K A OK is daled €xSlogitadfAnction) and (B¢ biophysical basis of social
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and economic value of ecosystems and their servdcesiot consistent with the conventions in the science
O2YYdzyAiled ¢2 adaA3aSad aAYLERNIIFYyOSet o fydeSYEA yATA (yK2Ala
resides in the ecological science domain, but in the domain of subjective assignment by humans of importance
(values) to humans.

The second problems is the overlap with the concept of ecosystem services, and the assici@tdduble
counting.When the term was used in the 1970s there was not yet a developed concept of ecosystem services.
The use of the concept of ecological value since the 1970s has not helped to stop the global loss of biodiversity.
Nowadays, wth the concept of ecosystem services firmly established in the political debates around the globe,
explicitly generating, via benefits for humans, the economic values and the cultural values at the end of a
value production chain, View 2 holds that the importaotecosystems has become sufficiently well known.

The fact that this knowledge does not always lead to sensible practices in line with sustainable use
requirements is another matter.

To continue the ecological value terminology now that we have the/staws services concept, is inconsistent

within the science domain and confusing outsidéniiormed decision making would of course make use of
ecological knowledge what the European Community wants in phase 1 of Action 5: théaysagal mapping

and ssessmenth C2NJ GKA& SESNOAAS 2y S 02 dzZAoR altKRS yR SAZAS ATR2YNJ
It is noteworthy that both the TEEB reports and the European Biodiversity Strategy have refrained from using
0KS GSNY aSO2t23A0Ft @I fdzS¢d

Proposal foran integrated conceptual approach

The rationale for having the concept of ecological value inside the Integrated Valuation Framewtak

thus be that in some parts of the world, the concern is still predomihanthe utilitarian drift towards the

right side of theEcosystem Servic&scade(the Human Well Being boig resulting in a gradual loss of
ecological information, where tHeft side of EosystentervicesCascade (the Ecosystem bizincreasingly
judged only in terms of its capacity to gerand sustain economic valu€aitting ecosystem featurgsuch

as diversity, stability, resilience, and richjesst as intermediate values to deliver econoifdc cultural)

ones but as policy goals themselves a level where thegre on equal fooing with economic and cultural
policy goals can be a way to accommodate legitimate concerns about how ecological thinking is being
colonized by (rather than integrated wittilitarian thinking (and inleed marketriented thinking). In cases
where the leveof understanding of the full implications of the concept of ecosystem services is considered to
0S AyadzZFFAOASYG G2 LINRBRdAzOS & dfpracavkionanyjuseSof thadxdnaeA S a
ecological value could be a positive factor inphecess.

In cases where sufficient knowledge has been gained to achieve a full understanding of ecosystem services
implications for society and the ambition of the EU appears to be to achieveithisould be better to

abandon the ecological value aseparatetype. The relevance aising the notionoft SO2 tf 2 IAMah t G ¢
integrated assessment and valuation processild have to be determined on a case by case basis refative

theaf SGSt 27F dAbRSeHicallyy RQA 3/t3Z DA Olld be DrelévaaScategsry of analysis,

where empirical methods for economic and cultural valuation of ecosystem services had insufficient accuracy
or reliability to inform choices required by different policy contexts.
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4. The biophysical sources of socio -economic value

4.1 ntroduction

2. Biophysical Assessment

2.1 M&A Ecosystems
= LU-LCMaps (CORINE, National, Regional)
= Ecosystem/Habitat Maps
2 Classification Tables

2.2 M&A Ecosystem Condition
=» Pressure Maps (selected indicators)
=¥ Environmental & Ecological Monitoring Data (quality
indicators)
=» Ecosystem Condition Maps (integrated quality)

2.3 M&A Ecosystem Services Potential
Supply
=> Classification table (CICES checklist) 2.4a T=0 assessment
=¥ Indicator lists (MAES TR2)
= Single Service Maps / Bundles Maps

@ BIOPHYSICAL (DYNAMIC 2.4b T=1-> n (scenario-
SIMULATION) MODELS driven) projections
( incl. sustainability checks)

Figure 4.1 The Biophysical Assessment procedure

Figure 4.1 presentsnaoverview of the steps to produce a biophysical assessment, including maps and
guantified descriptions of ecosystems and their servicesTme = 0 (the present) and alternative future
moments, under different scenarios and policy optiolmsthis chapter we shall discuss and illustrate the
steps, but we first briefly summarise the concept of ecosystems, natural capital and services.

4.2 Ecosgtems, natural capital ecosystem services and benefits

The ecosystem services concept provideway to understandnteractions between the functioning of
ecosystems and human wellbeifgfocuses on conservingpr rather: sustainably using the ecosysem as

a whole rather than focusing on specific resource using sectors. It supports a policy shift from reaodrce
speciesbased approaches towards ecosystem baapproachesBefore we can turn to the valuation issue

we need to clarify@ncepts as Natal Capital Ecosystenservices anBiodiversityjncluding anote on stocks
(ecosystems and their condition, biodiversity features, natural capital) versus flows (services, management,
pollution and degrading actions)

In the TEEB diagram (see figur®, e Groot et al. 203@he natural science domain is on the left side and

the human, social and economic domain on the right side in the diagram. Ecodggieds an{l services

flow from left to right. The TEEB diagram places ecosystem services gxiplititeen the natural and human
systems and separates benefits and values. It also shows clearly that ecosystem services stem from the
ecological structure and processes and their functions in ecosystBynsiow there is a wide spread
recognition that ecogstem services are coproduced by ecosystems and social systems (Braat & De Groot,
2012; Reyers et al., 2013; Diaz et al., 200¥re is a shift from biophysical entities in the ecosystem boxes
andin the ecosystem services haxhich require natural sciee methods of measurement and estimation,

to entities in the socieeconamic domain (benefits and valuesvhich require other (i.esocial science)
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methods of measurement or estimation. Users of the model should be well aware of this shittlafinam
suggeststhat values are based on the benefits recognised by people, individually or in social groups.

TEEB “CASCADE” MODEL OF ECOSYSTEM SERVICES

Institutions & human
Judgments determining
(the use of) services

—

Management/
Restoration

Feedback between
value perception

and use of eco-
system services

Ecosystems

(incl. biodiversity) Human System

o] (socio-economic-cultural context)

Structure Function*

Or process rvice

(eg. slow 3

T T water Biomass Benefits

coveror Net passage, . work,_ (contribution

Primary biomass) information to health, Social &
Productivity safety, etc) Economic

Value
(measured by
Pollution, Preferences &
destruction WTP)

Adapted, based on: De Grootetal., 2010

Figure4.2 The TEEB diagram, based on the cascade model

The negativeréducingin cybernetic terms) feedback via pressusgsl pressure¢mitigating poicies adds

one of the relevant features of a real world system to thedel. There are similarities with the DPSIR (Driver,
Pressure, State, Impaend Responganodel(see wwweea.europa.eu). The positivenhancing) feedbacks

via institutions, judgemerst management and restoration are relevant, as they connecfithie2 OA I £ & OA

7

Fy3atS gA0GK GKS ayl GdzN¥tf a0ASy0O0Sa¢ Iy3atsS (2 (K S

Oy

4.3 Mapping and assessment in the European Union

Why mapping and assessment of ecosystems hat servicesThis question is addressed in the first MAES
technical Report (Maes et al, 2013hisknowledge baséto be produced by Action 5) is necessary to decide
on what ecosystems to restore with priority and wheiggluding decisiormaking on Gren Infrastructure
(Action 6). It is dependent on the availability of spatially explicit information on ecosystems and the flow of
their services as benefits to the society.

1 Furthermore, spatial information on the delivery of and the demand for ecosystawices will
provide baseline data to measure net future gains or losses (Action 7) and will support the
development of financial instruments to fund investments in nature (Action 7).

1 The first MAES Technical Repetates thatspatially explicit ecosyste assessmentare useful for

prioritization and problem identification.

Maps can also be used as a communication tool to the public.

Maps can and already do contribute to the planning and management of biodiversity protection
areas and implicitly of theiecosystem services.

= =4

In summary, the starting point of the MAES project is that without the maps and scientific assessments of
ecosystems, their condition and the services they prodube, spatial information relevant to optimal
managementhoices is nsising and values will be losDf course, having ecosystem and ecosystem services
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YILEA FNB | ySOSaal NE odzi y2i adFFAOASY(d O2yRAGAZY
use.One concern regarding the current process of mapping extesy services (biophysically)tisat most

of the models used in mapping biophysical capacity to provide services are based on biopdnyditzid

usedata and models, while many papers have emphasized the rolamdusbiodiversity components

(species functional traits) in the provision of ecosystem servifeg.Cardinale et al., 2012; Mace et al.,

2014) Mapsshouls therefore pay due attention to ddctorsof the ecosystem services provision, such as
species or functional diversitfcosystem sarices mapsn general are still in a early developmental stage
where few standard procedures and scientific rigor is appl&zk Schulp et al, 20L4igure 4.3 illustrate

the 3 mapping steps.

)

Map ecosystems

Urban Land use land cover data, e.g.
Cropland Corine Land Cover
Grassland Copernicus high resolution data
Woodland and forest Elevation data
Heathland and shrub Seabed maps
Sparsely vegetated land National datasets
Wetlands
Rivers and lakes Models for spatially delineating wetlands
Marine inlets and transitional waters or natural, unmanaged ecosystems
Coastal
Shelf
Open ocean
(2) (3)
Assess the condition Assess the ecosystem services
of ecosystems delivered by ecosystems
Indicators Data Indicators Data and models
Conservation status L
of habitats and Art.17 assessment Supp vt
. Indicators for stock ;
species i R of Different sources
Ecological status of WED £ R I of environmental
water bodies e L5 data and models
g and ecosystem
Environmental status :
MSFD assessment services
of seas
data including air
pollutant Demand indicators:
concentration, Indicators for the Different Soci-
Ecosystem status and habitat human demand for 2
i 22 X economic
biodiversity connectivity, land ecosystem services e
: statistics
use change, soil
degradation, ...

(4)
Integrated ecosystem assessment

How does condition relate to service provision? :
How do the various ecosystem types interact to provide their services?

Figure 4.3 mapping approach (Action 5, part 1) From Maesl., 2013.
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4.5 FromBiophysicalMapping and Assessment tSocieEconomicValuation

The current state of affairs is that many EU Member States have started to map their ecosystems and
services, some are still organising the process and mobilising the mepésee Braat et al., 2014). For the
next few years, the focus will step by step shift to the assessment ofsooimomic values, in principle linked

to the biophysical maps. Because the expertise to execute geographically explicit valuation of iagitahl c

and ecosystem services is still limited, we aim to outline in the next few sections the approach which would
provide such valuationdBoth at National, Regional and Project level, the sagonomic valuations will
require 2 situations to be compadgsee Chapter ...), e.g. T=0, the current situation, and T= N, an alternative
future situation (see Block 2 diagram). Scenarios may play a role in creating alternative future ecosystem
service supply (and demand) situations. These scenarios should asodgephically explicit to be useful in

an IntegratedValuation Framework.

Debate Issuet.1

For analytical purposes we may group them in distinct families (ecological, economic and (socio)sakural,
Figure 1.2. Separating ecological from socioculturalues is no less correct than separating economic values
from sociocultural valuesPerhaps a way forward is to look at tisgstem knowledge assumptions and
resulting policy mix implicationsf éhe different value conceptand see whether some of thd¢oretical
disagreement is resolved by the recognition that multiple values mandate multiple policy instruments
working in concert.

Debate Issuet.2

I LR2AYG ¢S GNEB (G2 YI1S 6AGK GKS £aLl aGAlf KSGSNRSI
decisions requreecific mapping resolutionsntegrated valuation could support MAES in clarifying what

kinds of decisions by whom (at what level) it is meant to suppét the moment this is foggyVe need to

consider whether we shouldomment on wiat kind of information these maps actually provide for decision
support. At thiSEU, National, Regionagale mapping is merely for awareness raising. It is probably useful

for natural capital accounting in aggregate at nation level. But when you zomnsipecific local jurisdictions

does the resolution provide support for priority setting/spatial targeting of infrastructure, for targeting of
incentives or for natural resource damage assessmémiintegrated valuation frameworlkshould help

clarify these questions
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5. Socio -Economic Assessment

5.1 Introduction

In the previous chapter we have illustrated the approach to first map and assess the ecosystem services
adzLJLX @ &AARS YR € LIK®eaAa Odalted ecdnamidPpdudtion difftermediafe aidy LJdzi &
consumer(goods andiservices. In this chapter we turn to the demand side in the econdheg/role of the
underlying Human Needs in developing value judgements are examined, and identify the stesugye

and demand are confronted which éaother. First however, the actors, individuals, stakeholder groups or
GKS €adalrisSeé NS AYUNRRdzOSRZ G2 I NNA@GS G | &adNHzOG

3. Socio-Economic Assessment

3.1 Define & Map Stakeholders
= Define from Economic Structure Tables
= Map Location (Demand mapping)
= Map ownership (Private/Public, per stakeholder)

3.2 Map & Quantify Demand for
“Ecosystem- based Benefits” <
= Classification of Ecosystem Based benefits (CICES)
= Population & Activities Maps (selected indicators)
= Economic Activities Maps (selected indicators)

Basic & Higher Needs (Maslow)

2.4a T=0 Potential

3.3 M & A Demand vs Supply Supply Assessment

= Actual Service Levels (Bundles per ecosystem)

= Actual Service levels (Benefits per Stakeholder) .
= Spatial flow maps (Provider to Beneficiary) 2.4b T=1-2 n (scenario-
driven) PS Projections

Tables of BENEFITS

Scale, Time, Stakeholder Specific per

ALTERNATIVE

Figure 5.1 Block 3 of the Integrated Valuation Framework

5.2 Stakeholdes

LRSyYy (A Te& A y-Theddrigidh atdhand i§ a8 assentiadtep of the htegrated Valuationapproach.n

a situation where a policy is being proposed which is expected to affect the resources of a national, regional
or local economy directly antthereby the economy indirectly, the policy cycle dictates (see Chapter 3) that
stakeholders are involved. In the EU this principle Isvigd in all proposed policiek theory, the selection

of Stakeholders can be made via the identification of bHemeficiariesof the current set of ecosystem
services Thesebeneficiariesmayo S € LINA YIF NB SO2y2YA O LINE RuzaI®NRiE ¢ 0 S«
secondary producers, which may be affected (e.g. fandfurniture respectively), as well as distributors,

and of course ultimately consumer groufifferent authorshave already addressed how to identify and
analyse stakeholders in the context of environmental management (Reed et al. 2009) and, particularly, in the
ecosystem services context (Haudtlak, 2014). Empirical experience$ K G 2 LISNJ GA 2y £ AT S
identification and characterization in the context of ecosystem services use and management have
frequently identified local producers (e.g. farmers, fisharsd naturetourism enterprises)environmental
managers (e.g. agencies, organizations) and consumers (e.g. tourists, urban peop(®agto)Lopez et

al,, 2007; Lamarque et aR011; Garcidlorente et al.2011; IniestaArandia et al.2014).,
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5.3 Map and Quantify Demand

Mapping of theecosystem service demaaiins to spatially explicitly identifgcosystem services benefiting

areas i.e. places where use, demand, or valagecosystem services converge. This approach can integrate
monetary and normonetary valuation by overlggng maps with monetary values information and maps

with social values information. Although this approach is currently in its infancy, their usecheasied in

the last few yearsFrom a methodological point of view, the main advantages and outcomeshate
RAFFSNBY (O adGl {1SK2f RSNEQ LINE Friohebady vatfusing irsladedantl thusy 3 6 2
O2YLI NB (KS NBadzZ Gda 20dlF Ay S R addNidnyifferent Rndvdebldgssysiemsi G I 1 S
(i.e. scientific or technical kndedge and local or experiential knowledgag integratedand thus compare

the results obtained from different knowledgg®urcesTo integrate and compare information arising from
different survey processes, i.e. deliberative and +@fiberative processeg=inally, they help to identify
ecosystem service tradeffs emerging because the demanthde by different stakeholders.

From an applied point of view, the outcomes and advantages associated to the governance of ecosystem

services and landscape managerneciude:

T ¢2 aLIdAlrftte ARSyiGATFe (K2&4S a20Alf O2yFftA0Ga Sy
ecosystem services. This also contributes to identify conflicting views about the landscape management
(Martinez Alier 2002GarciaNietoet al. in presy

1 To identify the appropriate institutional level for decision making on the basis of the scale at which
stakeholders are benefiting from ecosystem servitésin et al. 2006GarcialNieto et al. 2013; Palomo
et al. 2013. This implies thivaluationmay beused to definghe adequate level at which to constitute
management, even before decision alternatives are defifimd a specific jurisdictionThis is an
explorative role for valuation, rather thanirdctly for decision supportThis waild be ¢ L2 f A O@&
I v G A OArLtheEW Rojicy Cykle framework inaxe assessments.

1 To explore how landise changes provoke changes in social and monetary values of ecosystem services
(Zorrilla et al. 2014)

1  To contribute with useful information into thdecisioamaking processes regarding landscape planning,
as we can ascertain how different management practices affect the use and demand of ecosystem
services

The methodological steps of mapping ES demarahiimtegrative way entail§¢l) collectingdata through
guestionnaires or focus group&) analging data through statistical analysis and econometric analysis, and
(3) GIS analysfsee figure 5.3)TheSpecific requirements of the methadte: (1)Policy information: Property
regime information an contribute for understanding the result2) Biophysical information: Biophysical
mapping of the ES supply is required for a next step in order to spatially compare-supidiemandsides,

and (3)Practical requirementsResearcher skills require@ocial abilities for the phase of collecting data,
knowledge about facilitation processes, economebriiised knowledge, and GIS skills. Softwgnges
required are (1) software for statistical analysis, (2) NLogit for econometric analysis, and (3) ArcView

5.4 Map and Assess Demand versus Supply

ES demand and supply spatial (mis)matches requires spatially explicit methods for the quantification of both
the ES supply and demand of the ES delivery process (e.g., Spreadsheet GIS methods, ESTIMAP, ES demar
mappig) in order to identify and assess ES (mis)matches between both sides. Mismatches, i.e., differences
in quality or quantity between the supply and demand of ecosystem services, can occur spatially, temporally

or among stakeholdersseijzendorffer et al. @15).Being able to identify these mismatches and their nature

is of prime importance for informing governance and management decisions.
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1.Collecting 2. Analyzingdata 3.GIS Map of non-monetary valuesof ES
data analysis
Questionnaires 1.Clusteringlistance Spatial
betweenthe NBE & LJ2 ¥ representa
residenceplace and tion of
samplepoint social
2.Estimatiorof average values
valuesaccordingto the
distance
Deliverative 1.A vertical photograph of the map
mapping created by participants
2.The images wergeopositionedn
ArcMap

3.Polygorshapefileavere created for each
service mapped in each group.

4.Raster files were created to permit
further analysisi.e. overlapping

Map of monetary valuesof ES

1.Collecting 2. Analyzingdata 3. GlSanalysis

data

Questionnaires TravelCost Spatial
representatiorof
monetaryvalues
onthe basisof
distancefunction.

ContingentValuation
(distancewas
consideredas
explanatoryariable)

Figure5.3: An illustration of mapping of ES demand using notonetary and monetary methodsSource: Garcia
Nieto etal. (2013) andMartin-Lépez et al(2014)

Among the techniques already applied to identify supply and demand (mis)matches, ecosystem services
mapping is the most appliedBgrkhard et al. 2012; Nedkov and Burkhard, 2012; Gt et al. 2013;
Palomo ¢ al. 2013. Although the current ecosystem services assessments have made great advance on
identifying the spatial patterns in the supply adémand, it isstill one of the current scientific challenges.
Because ecosystem services management is in thdshaf many different stakeholders and institutions, the
identification and analysis of (mis)matches still need the consideration of stakeholders. Here, the value
LI dzNJ f A&Y | aa20A1FGSR gAGK GKS &l -Baydethinesh, REIO JaR A F S N.
et al., 2013) is one of the challenges in the analysis of sufmhand (mis)matches (Geijzendorffer et al.
2015).In this contextintegrated valuation of ecosystem servicd®uld (1) consider multiple methods able

to consider the complaky around ecosystem servicasipply and demand2) include stakeholders groups

(see section 5.2.)3) acknowledge that supply is not only determined by thedgiophysical conditions, but

also determined bgociety (Diaz et al. 201ahd (4) develop cssscale analyses in order to allow for a better
identification of the organizational scale at which institutions could most effectively act for managing them
(Hein et al. 2006; Garehieto et al. 2013).

The confrontation of supply with demanith whichall stakeholder notions havsufficiently and adequately

been incorprated, should provide us with a clear overview of the benefits (and costs) in the T=0 situation
and the alternative situations. This overview, in which the benefits are in princifli®physical units and

the costs can be in terms of benefits forsaken, or actual payments necessary to make the benefits possible
(e.g. payments for labour, or rents for land etc.), is then the input into the fowalakation procedure . This

is describedn the next chapter.
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