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SUMMARY

1. RESEARCH CONTEXT

The ongoing environmental degradations, acknowledged by many international
reports and scientific studies (MEA 2005, TEEB 2010), do not only threaten Nature but also
endanger Human Kind. Most importantly, the loss of biodivensults from complex
interactions between natural and seeamnomic causes among which climate and land use
change are paramount. As a result, the ability of ecosystems to support human wellbeing and
sustainable growth, thanks to the services they peowids been reduced substantially.

Amongst the causes of ecosystems degradation, many have been formally
acknowledged by decision makersA major contributing factor is the failure of current
decisionmaking to recognise the social and environmental gabieecosystems, beside the
usual monetary measures, in spite of the many services provided by ecosystems to human
wellbeing (MEA 2005, TEEB 2010). These contributions are not fully recognized because
they are still not yet comprehensively recorded. &foge, one necessary step to halt further
degradation is to ensure that future policies consistently includemooetary values of
nature in policymaking processes.

In order to do so, existing (and new) tools and methods need to be adapted (and
developed)for assessing systematically, quantitatively and qualitatively the values of
ecosystem services in a given landscape. Furthermore, they need to be accessible by and
comprehensive for policy makers, at both local and regional levels. These tools andsmeth
should allow capturing the current values of natural capital as well as monitoring its potential
changes in the future.

The task is tremendous and will be achieved only when sufficient scientific work
gathering enough interdisciplinary teams will benpteted. The VOTES project (Valuation
Of Terrestrial Ecosystem Services in a multifunctional-pésan space) is only one piece of
the gigantic puzzle building sustainable development.

The project aimed to address the lack of ecosystem service iddiutificand
integration into policy processes by quantitatively valuating ecosystem services for a case
study area in central Bel gium (part of the
and land use change. Scenarios developed in two otherctsrgjee. the SSBunded
MULTIMODE and EGfunded ECOCHANGE projects), taking into account climate and
sociceconomic changes, project large amount of change in land use over the coming decades.
This is especially the case in perban areas where the pase from urban development is
the highest. Consequently, the size and distribution of the agricultural, natural and forest
ecosystems are expected to vary dramatically, hence affecting the ecosystem services they
provide. Moreover, changes in land managetmpractices within land cover classes are
expected to impact the provision of ecosystem services. This suggests the need for an
integrative, multiecosystem approach to look at changes in ecosystem services.

The benefits of using ES valuation to decision makers are, first, to provide decision
makers and stakeholders with a clearer picture of the: [1] previously less viegiito
society from damage to our natural capital and, [2] the econbemefitsfrom managing it
well. Second, to explore how the natural environmenthedp to deliver policy objectives

SSD - Science for a Sustainable Development — Terrestrial Ecosystems 5
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new ways that could reduce inefficiencies and create multiple public benefits at a time when
we all have to do more with less.

The importance of ESiinternational policy is also underlined by two commitments
made by EU leadera March 2010. The first is ti2020 headline target

"Halting the loss of biodiversity and the degradation of ecosystem services in the EU
by 2020, and restoring them in sar fas feasible, while stepping up the EU contribution to
averting global biodiversity loSs

The second ithe 2050 vision

fiBy 2050, European Union biodiversity and the ecosystem services it provides
natural capitali are protected, valued and apgmeately restored for biodiversity's intrinsic
value and for their essential contribution to human wellbeing and economic prosperity, and
so that catastrophic changes caused by the loss of biodiversity are agoided.

Also, on the national level, the conceyftecosystem service valuation increasingly
appears in policy documents (e.g. MINA MIRA?, NARA? in Flanders).

The lack of consideration for the value of ES in current decisiaking is recognised
as one of the main reasons leading to an intense ¢oimp®ver welllocated available land
(TEEB 2010). Land Use Change (LUC) is a huaraduced factor widely identified as having
a dramatic impact on ecosystem structure and processes and hence on the services they
provide (Turnetet al. 1997; Lambiret al 2001; MEA 2005). However, previous studies that
tried to value ES were either conducted at
approaches which do not allow for analyses of change in value under new land use conditions
or were conducted at anB scale, over small spatial and temporal extents and only focusing
on a single ecosystem (Nelsemh al. 2009) and ignoring potential traaéfs between the
provisions of different services. Arguably, this lack of a holistic approach is precisely why
maximizing specific ecosystem services such as food production in Belgium and Europe has
had such a detrimental impact on the environment.

Therefore, the VOTES framework explicitly refers to the spatial and temporal
dimensions of ES in the valuation processdii s &énat ur al capitalo. T
land uses (patterns) affects the amount of ES available in the study area at a given point in
time. Changes of the land use patterns through time may modify strongly the quantity and the
quality of ES inthat area.

In order to address these complex spatmporal dimensions, we propose a looping
stepwise procedure starting with valuations of ES at present. The social, biophysical and
economic valuations are based on current land use patterns. Subseggentyios of LUC
are simulated and used to explore potential losses (and/or gains) of ES in the future of the
study area. Among these, a focus is put on developing a sustainable development scenario, in
order to anticipate future challenges for ES, netptto more sustainable landscape
management and decistomaking. Bucklingup the participatory loop, key stakeholders are
confronted with the indicator trends in order for the local community to debate and gain
insights on the potential consequences dfet of decisions about sustainable landscape
management and use.

! www.milieubeleidsplan.be

2 www.milieurapport.be
3http://www.inbo.be/content/paqe.asp?pid:BEL NARA NARA2009download
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2. OBJECTIVES

The overall aim of this project was to develop a framework for exploring the
consequences of land use change for multiple ecosystem services including food and timber
production,carbon sequestration, biodiversity and cultural ecosystem services. The work was
structured around a series of questions that form the specific objectives of this project:

[1] To assess the current value of key ecosystem services in the study area émel how
current relationships between ecosystem services are mediated by land use;

[2] To identify current trad®effs and synergies between ecosystem services in a spatially
explicit way;

[3] To explore how the current value may change in relation to futndeuse change;

[4] To explore how the current traddéfs may change in relation to future changes in
ecosystem services;

[5] To suggest policy instruments for including ecosystem services in denisiking
processes at the European, federal and regi@ade $aking into account the three
pillars of sustainable development and involving stakeholders and local
communities.

To achieve these objectives, a network of 4 expert research groups from the Flemish
and French communities of Belgium constituted theltintlisciplinary team providing
complementary expertise in the fields of natural and human sciérnnegarticular: human
and physical geographyaridscape ecology, human ecologgopnomicsand policy analysis

3. MAIN CONCLUSIONS

In this project, we presented a conceptual framework developed for the valuation of
ecosystem services (ES) in a tightly integrated manner, grounded in participatory modelling.
After Costanza (2000), de Groet al (2002) and Nelsoret al. (2009), we arge that
valuation of ES must be applied equally to the three dimensions of sustainable development:
people, nature and economics. In addition, we stress the importance of using the spatial and
temporal dimensions of ES as well because the distributiomdfuaes (i.e. spatial patterns)
affects the amount of ES available in a given area and at a given point in time. We use an
integrated DVMABM to model the spati@ynamic evolution of ES in case study in central
Belgium.

Based on this unified but not sinplistic T representation of ES valueS, we aim to
derive appropriate guidelines to include ES valuation in extant policy measures for our case
study, such as into Strategic Environmental Assessments (SEA). SEA is a major tool for
policy makers to promote stainable development by integrating environmental
considerations into strategic decisioraking for a wide range of actions and development
sectors (Treweek et al. 2005). Cases studied by Slootweg and van Beukering (2008) provide
evidence that valuationotls of ES can be integrated in the SEA process, providing
information much wanted by decisiomakers. Moreover, in all cases studied, valuation of ES
resulted in major policy changes or decisioaking on strategic plans (Slootweg and van
Beukering 2008)Integrating the VOTES methodology within SEA withprove the quality
and relevance of these assessments, providing strong arguments to carry out environmentally
friendly scenarios (versus technical scenarios) while increabiagattention towards ES
within development and planning discussions.

SSD - Science for a Sustainable Development — Terrestrial Ecosystems 7
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By making our valuation framework participatory and, although the main aim of this
participatory approach was to improve the quality of the valuation, it could be a first step
towards greater appropriation of th& Eoncept by the various stakeholders involved in the
project, from citizens to local decision makers. Graphic tools if-efeksen and properly
applied have the capacity to facilitate stakeholder interaction. But at the same time it should
be recognisedhat the same tools influence the content of the interaction: the knowledge that
stakeholders bring to the table (Van Herzele and van Woerkum 2008) and the type of
arguments that are exchanged (Van Herzele and van Woerkum 2011). Thus the tool actively
participates and shapes the social interaction.

Our framework is being initially implemented in a study area of 4 municipalities
belonging to the petirban belt of Brussels (two on each side of the main regions border).
Nonetheless, it should be generic erotgbe implemented elsewhere.

Some authors argue that the uncertainties related to the concept of ES and their
valuation are so large (e.g. different values for different actors, values may change through
time €) that ther e | tdicpastureeaedtudyingES @arraldamdge 1 n
Antona2011). For Funtowicz and Ravetz (1994), when societal and scientific uncertainties
are strong, scientists need to give up their role of experts and rather elicit a phase of dialogue
between researchers, algon-makers and citizens. In such a posetmal posture, the key
point is the quality of the interaction leading to decigiaaking.

In the framework proposed in this paper, uncertainties are large and in many cases,
impossible to quantify. This is espaity due to the scenarbased approach taken. Such an
approach prevents to account for potential changes in values that may arise from changes in
the offer of ES in the future. Nonetheless, the approach has the merit to already provide
indications on thelirections of change in the provision of ES for the future of the studied
area. This is a necessary step when one targets a sustainable management of the local
landscape. Besides, vectors of change in the importance wfeESalso derived from that
point, although with caution since it is based on a strong assumption of stable human
preferences, which is debated byong others, Costanza (2000 Hmin et al. (2006).

Whilst our framework is indeed patrticipatory, it does not always confront the point of
views of actors. For example, in the social assessment, we interviewed each stakeholder
separately. Barnaud and Antona (2011) argue that the point of views of all stakeholders
should rather be confronted from the start of a project to build a collectigertsus on what
ES should be prioritized and favour the emergence ofwirinsolutions later on in the project
by anticipating potential tradeffs and synergies collectively, as well as distributional issues.
Likewise, stakeholders are only partly involvedthe development of the scenarios (i.e. for
the building of the normative storyline). Therefore, the coupled DVM/ABM model developed
in this project, whilst very efficient at deriving precise indicators of ES and ES change, may
perhaps appear as a bldmbx to some stakeholders. To prevent this, a companion modelling
approach couldoe implemented (Bousquedt al. 1999). Such an approach assumes a
completely transparent modelling process, in which stakeholders participate in every step of
the developmenbf the multtagent systems. However, the development of biophysical
indicators of ES and ES change alone require a quite complex modelling of vegetation
processes and land use interactions (e.g. erosion occur because of a certain combination of
land coversalong a hill slope). The challenge is thus to make this calculation transparent
enough for decisiomakers without jeopardizing the scientific precision of the model. In
addition, this approach requires being much more flexible on the timeframe tharrevande
i's much more time demanding for stakehol ders
not request too much of stakeholdersod ti me.

SSD - Science for a Sustainable Development — Terrestrial Ecosystems 8



Project SD/TE/05 — Valuation Of Terrestrial Ecosystem Services In A Multifunctional Peri-Urban Space “VOTES”

for further, deeper and longer collaborations and shoulp tightening the links between
local practitioners and scientists.

Building on this mutual trust, we should be able to question the outcomes of the
valuation with stakeholders, and suggest improvements to the methodology. Indeed, the
framework proposed shid not be seen as a eo# method but rather as the first step of an
iterative process towards participatory valuation of E&grated with SEAby taking into
account the three pillars of sustainable development within their spatial, temporal, communi
and decisional context.

4. ADDED-VALUE FOR SUSTAINABLE
DEVELOPMENT

This proposal is clearly aligned with the SRRl 5 strategy and objectives and is
highly relevant to Belgian policy on land use, sustainable development and the environment.
More specifially, it links with the strategy to support decision making in relation to trans
sectoral problems at different levels of authority (i.e. municipal, regional and federal)
through the development of practical oriented policy instruments. In addition;ajeetpwill
be integrated with extant European and Belgian research by building strong synergies with
two ongoing projects (SSEunded MULTIMODE and EGunded ECOCHANGE projects).

Some members of the MULTIMODE followp committee have expressed a strorigrést

for the VOTES project and agreed to join its folloyy committee. The VOTES project will

ensure coherency in research, give added value to these projects, and promote Belgian
research internationally. From a broad thematic point of view, this gesswesearch project

will address several research areas including biodiversityf@mti and climate. There is an

obvious link with climate change, as one of the drivers of land use change and change in
ecosystem processes. More specifically, thigegotas clearly related to the research subject
OEvaluation of Bel gian ecosystem services Ww

study within the cluster o6feasibility of eva
aims at answering geral of the questions suggested, e.g. which are the most important
ecosystems services, which methodol ogi es ar ¢

also address the issue of distribution (i.e. ecosystems services for who?) and knowledge
transfe. Last but not least, combining an integgd valuation framework with an SEA (an ex

ante instrumentpased on scenarios and the principles of sustainable development is expected
to bring new valuable outcomes for science, pefiaking and society.

5. KEYWORDS

Ecosystem Services Valuation; Seé&oological System; Land use change; landscape
dynamic modelling; participatory modelling; stakeholders interviews; Grounded Theory;
sustainable development scenario; policymaking guidelines
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FINAL REPORT

1. INTRODUCTION

The ongoing environmental degradations, acknowledged by many international
reports and scientific studies (MEA 2Q0EEEB 2010), do not only threatétature but also
endanger Humamkd. Most importantly, the loss of biodiversity results from complex
interactions between natural and seeamnomic causes among which climate and land use
change are paramount. As a result, the ability of ecosystems to support human wellbeing,
thanks to the serves they providels, has been reduced substantially.

1.1 ON THE CONTEXT OF SCIENCE & SOCIETY

The concept of Ecosystem Services (ES) establishes a link between biodiversity and
human wellbeing (MEA 2005 TEEB 2010) in a cascade flow from the natural to the human
world (HainesYoung and Potschin 2010). The natural environment, in its broadest sense,
offers numerous amenities, which can be used to the benefit of people. For example, a good
soil quality (an ecosystem structure) allows an efficient food productioneasystem
service), which can contribute to a better diet (a benefit to Humankind). Therefore, the loss of
biodiversity is not only an environment al
sustainable development and human sweihg (MEA 2005 TEEB 2010, Hainesroungand
Potschin 2010).

Amongst the causes of ecosystems degradation, many have been formally
acknowledged by decision makersA major contributing factor is the failure of current
decisionmaking and Society in generab recognise theocial and envonmental values of
ecosystem$ beside the usual monetary measusésconomically productive land: agro
ecosystems, wood | oggi ngé f b mspitehofteelmartgide r e i s
various services provided by ecosystemshoman wellbeing (MEA 20Q5TEEB 2010).

These contributions are not fully recognized because they are still not yet comprehensively
recorded. Therefore, one necessary step to halt further degradation is to ensure that future
policies consistently includ¢éhe values of naturebeside the classic econontoncerns

within policymaking processes.

Indeed, despite its inherently anthropocentric characteristic (see e.g. de Groot
etal. 2002 Fisher et al 2009), ES are mostly and too often modelled on the hasis
biophysical or economic indicators only (Nelsemal. 2009). The social and cultural aspects
of the value of these services are therefore largely igndtlesever, Costanz¢g?000) argues
that, in order to conduct appropriate valuation of ES, one must address the question: who
votes? Is itHomo economicysHomo communicu®r Homo naturali® Costanza further
argues that in doing valuation of ES, one needs to consider a bseaaérgoals that include
ecological sustainability and social fairness, along with the traditional economic goal of
efficiency. Ergo the worddvaluatiord used in thisreportand applied equally to the three
dimensions of sustainable development. Thesnemic, biophysical and social valuations
are measurements performed in the sense of definingbthee | at i,véeut wari t Iy @
0 i mp o rof ES foctiee@nadiser community.

SSD - Science for a Sustainable Development — Terrestrial Ecosystems 11
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1.2 ON THE IMPORTANCE OF STAKEHOLDERS
PARTICIPATION

The strategic individual and collective decisions taken in order to meet a sustainable
land development may vary from place to place, from community to community €egin
2006 Costanza 2000). Therefore, some authors argue that it is crucial to ¢dh&qoint of
views of scientific and neos ci ent i fi ¢ actors (makers, privatd a k e h ©
landowners, endsers citizens..) in order to assess the sustainability of local ecosystems
through the services they can provide to the local contypngBarnaudand Antona2011).
The confrontation and the exchange of ideas between scientists asdigmiists are crucial
for the emergence of creative processes that, eventually, will allow the elaboration of
ecosystem management plans that satisfgalies to a large extent. A participatory phase is
also crucial to identify the relevant indicators that will help monitor these plans and will make
sense to the stakeholders involved to embrace another management standpoint @ aivling
2008).

A participatory approach can serve many purposes and there are various styles of
interaction among the actors involveskéVan Herzeleet al. 2005 for a review). Rather than
seeking secalled transformative outcomes, such as raising awareness or sense ohipwners
the objective of participatory modelling and valuation in this study is largely instrumental in
nature That is, using participation as a tool for enhancing the quality of the valuation,
including the identification of relevant indicators and futwemds. Through taking account of
local knowledge about the environment in which people live, work and spend their leisure
time, the valuation of E$ andsubsequently theimmanagemerit will be more sensitive and
responsive to local conditions and needaywihg on a multiplicity of values.

However, participatory approaches that aim to value ES have seldom been
implemented (see, as countxtamples: Kaplowitzand Hoehn 2001 Wilson and Howarth
2002 CastoldiandBechini 2010). Three important caveats tobe drawn from this gap.

First, a sustainable management and use of ecosystems requires an integrated
approach in which local stakeholders and-asdrs have a central role as they are the direct
beneficiaries of this provision of services. Second, foguiodiversity management onto
human needs would deliver more integrated policy and management at a larststa@nd
be more firmly directed towards human wellbeing (Haiviesng andPotschin 2010). Thus,
the links between ecosystems, the services fiieyide and the benefits that people enjoy
from them must be set out clearly as part of the valuation process. Third, despite an increasing
awareness for sustainable landscape management, policy designers still lack dedicated tools to
evaluate and monitdeS. Therefore, the insights on ES processes gained through valuation
must help to incorporate appropriate indicators in policy documents.

I n MBehdédol ogy and Resultsod section of th
addressing these caveats twih framework for the Valuation Of Terrestrial Ecosystem
Services in a petirban landscape (VOTES). With the VOTES framework, we aim at
structuring a methodology that is applicable for valuing the ES available in a given area
through a set of indicatorbdt are both meaningful for local actors and scientifically sound.

The framework is meant to be applicable to any areas, but examples from a study area in
central Belgium are used throughout to illustrate the methodology.

SSD - Science for a Sustainable Development — Terrestrial Ecosystems 12
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1.3 ON THE METHODOLOGICAL CHALLENGES

The lack of consideration for the value of ES in current decisiaking is recognised
as one of the main reasons leading to an intense competition ovdéocastid available land
(TEEB 2010). Consequently, the size and distributbrthe agricultural, sermatural and
forest ecosystems are expected to vary dramatically. Land Use Change (LUC) is a human
induced factor widely identified as having a dramatic impact on ecosystem structure and
processes and hence on the services theyide (Turneret al. 1997; Lambinet al. 2001;
MEA 2005). Other authors further insist thaiC affects all types of ES (Folest al. 2005;
Metzgeret al.2006; Quetieet al. 2007; Schriteet al. 2005). However, previous studies that
tried to value ES wee ei t her conducted at a broad sce:
approaches which do not allow for analyses of change in value under new land use conditions
or were conducted at a fine scale, over small spatial and temporal extents and only focusing
on a single ecosystem (Nelsat al. 2009) and ignoring potential tradeffs between the
provisions of different services. Arguably, this lack of a holistic approach is precisely why
maximizing specific ecosystem services such as food production in Belgaifauaope has
had such a detrimental impact on the environment.

Therefore, the VOTES framework explicitly refers to the spatial and temporal
dimensions of ESih he val uati on pr oc eFhsspaiidl distributiom of6 nat u
land uses (pattesh affects the amount of ES available in the study area at a given point in
time. Changes of the land use patterns through time may modify strongly the quantity and the
quality of ES in that area.

In order to address these complex spatmporal dimensias) we propose a looping
stepwise procedure starting with valuations of ES at present. These social, biophysical and
economic valuations are based on current land use patterns and allow defiappyopriate
set of meaningful indicators. Subsequently,nscms of LUC aresimulated andused to
explore potential losses (and/or gains) of ES in the future of the study area. Scenarios provide
plausible narratives or pathways to the future, which have the strength of being
understandable by a broad range oket@lders (Cowlinget al. 2008). Among these, facus
is put on developing austainable development scenario with the contribution of key
stakeholders, in order to anticipate future challenges for ES, relatingptte sustainable
landscape management and decisiaking. Scenario narratives are crucial benchmarks for
exploring potential changes (temporal dimension) of land use patterns (spatial dimension) and
hence to identify potential shifts (trends) of indicatomsrfrthe current situation (Rounsevell
and Metzger 2010; MurrayRust et al. 2011). Bucklingup the participatory loop, key
stakeholders are confronted with the indicator trends in order for the local community to
debate and gain insights on the potentialseguences of a set of decisions about sustainable
landscape management and use.

1.4 ON THE OBJECTIVES

The overall aim of this project was to develop a framework for exploring the
consequences oEUC for multiple ES including food and timber production, carbon
sequestration, biodiversity and cultufas. The work was structured around a series of
guestions that form the specific objectives of this project:

[1] To assess the current value of key ecosystem services in the study area and how the
current relationslpis between ecosystem services are mediated by land use;
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[2] To identify current trad®effs and synergies between ecosystem services in a spatially
explicit way;

[3] To explore how the current value may change in relation to future land use change;

[4] To explore how the current tradsfs may change in relation to future changes in
ecosystem services;

[5] To suggest policy instruments for including ecosystem services in denisiking
processes taking into account the three pillars of sustainable devalopme
involving stakeholders and local communities.

To achieve these objectives, a network of 4 research groups from the Flemish and
French communities of Belgium constituted the mdisciplinary team providing
complementary expertise in the fields aftural and human sciencésn particular: human
and physical geography, landscapel humarecology,economicsandpolicy science

In summary, with the VOTES framework, we aim at [1] incorporating inputs from
stakeholders and endsers ina threepillars valuationof ES (see section2.1 and 2.2); [2]
doing a holistic and integrated valuation of ES with a sustainable development stance
accounting foland use change (see secti@? and?2.3); and [3] developing suggestions to
policy-makers for integrating ES valiuat and monitoring in pay developments (see
section2.4). The framework is meant to be applicable to other study areas, but examples
from a stug area in central Belgium are used throughout to illustrate the methodology.

1.5 ON THE CASE STUDY AREA

As we propose a novel holistic and nmuémporal approach to the valuation of ES,
we decided to focus on a relatively limited spatial extent yet showing a range of ecosystems
and management issues. The study area consists of four contiguous municipalitilys
bel onging to the river Dylebds catchment in <c
km? (seeFigure 1). Two municipalities are located in the Flemish Region (Flanders: Oud
Heverlee and Bierbeek) and two in the Walloon Region (Wallonia: Beauvechain and Grez
Doiceau).

The area displays a widamge of ecosystems (types of natural and s&tiral land
use include grassland, forest, intensive agriculture, organic agriculture (though limited in
area), orchards, a network of ponds, stream
contains thedMeerdaalwoueHeverleebod forest complex(the largest daHgreen patch on
Figure 1) for which an economic valuation study has been performed (Mebals 2000).
The study area mostly covers the loamy plateau of central Belgium, allowing large
agricultural parcels exploitation, besides the east bank of the river Dyle characterised by
sandyloam slopes. The valley bottom includes a series of wetlandsatiea currently
designated as Natura 2000 sites.

The area has a strompgriurbancharacter, being located between the larger cities of
Leuven, Brussels and Wavi®uvainla-Neuve. The pressure from residential development
(and related activities, suchesmme r ci al , i nf r a)ssthe lughastileadingtol ei s u
an intense competition for the use of limited land surfaces. Housing is dispersed and leads to
fragmented natural habitats. Increased urbanization combined with the effects of climate
changeis likely to increase pressures on local ES (RegirmterRounsevell2006), hence
emphasizing the need for carefully designed policies focusing on preventive and adaptive
measures.
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By using municipal boundaries to delimit the study area we intend tagengih
stakeholders involved at that level of authority, recognizing that although the causes of ES
losses are often regional or even global, solutions are best designed at the local and individual
scales (Cowlinget al.2008). We believe that the casadst provides a representative example
of a situation that also occurs elsewhere, and hope that the findings of our study may be
applied to other areas in Belgium and beyond.

Figure 1: The main land uses in the four municipalities
included in the Case Study Area for the VOTES project
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2. METHODOLOGY AND RESULTS FOR AN
INTEGRATED PARTICIPATORY THREE-PILLARS
VALUATION FRAMEWORK

In order to meet our objectives.e of participation, integration, and policy
suggestions), we have developed the VOTES framework which originality is to do an
integrated valuation of ES in a spatially and temporally explicit wagcgeding stepwise (see
Figure2).

First, we need to assess current values of ES and how these are mediated by land use
(see sectior.1). This step requires [1] identifying with the participation of stakeholders and
endusers what ES they value currently and to which réxteey benefit from them (see
6Soci al subséction)t j2]o idemtifying the land uses relating these ES
(distinguishing vegetation cover, soyl p e, manageme nt) apdidemifyingc e , s |
the related ecosystem processes that can be modelled in practi@®i¢pbgsical valuatiot
sulsection); and [3] identifying what ES can be estimated in monetary termé(smemic
valuatiorbsulsection).

The resulting current key services valued (socially, biophysically and/or
economically) are tabulate@ee subsectioR.29. This allows [1] synthesizing the three
dimensional valuation exercise and [2] deriving a set of appropriate {ahmkinsional)
indicators relating to the benefits lgeople mayain from these serviceshis table of ES
is the spine of the VOTES framework.

Second, we need to identify current traufls and synergies between ES. This
identification should nobnly be done with the set of indicators, kmgpeciallythrough the
land useshat are offering these E®nly with a spatially explicit way servic&hot spotd
anddolecan be located in the study afsaesulsection2.2b). The spatial identification is
also critical because future landscape management plans are to be drawn from the current
situation. Therefore, local decisionakers are to be informed at best on local potentials (i.e.
spots with larg variety of services) and weaknesses (i.e. spots where there is a lack of
service).

Third, we need to explore holand use may change in the future and what could be
the consequence for ES provision wi t h t he a n alolvisgitrend Bhissepndi c a't
requires modelling and simulations of the complex interactions between natural anrd socio
economic drivers leading to these changes, in a temporally explicifseaysubsectiop.2g.
This is where scenarios come into play.

Subsequently, this step requires going back to the stakeholders angeesidn order
to confront their impression about potential changes in Hreia(see subsectio.3). The
aim is to identify what changes are perceived as a threat and what changes are perceived as an
addedvalue (comparé to the current situation).

Finally, wewantto suggest policy instruments for including ES and indicators into
decision making in order to better account for ES values in -smcoomic activitiesand
policymaking processdsee subsectio?.4).
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Figure 2: The VOTES framework illustrated
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2.1 ASSESSING CURRENT VALUES OF ECOSYSTEM
SERVICES

a. Social valuation

Given the tight interconnections between social and ecological systems, several
authors(Folke 2006; Cowling and WilhelrRechman2007; Cowlinget al. 2008) stress the
need to study the social dimension B% functioning before the biophysical aspe of
ecosystems are studied. Therefore, a social assessmdi§ far an area should provide
knowledge on the needs, values, norms and behaviours of individuals, institutions and
organisations in the study aréaowling and WilhelrilRechmar2007; Cowlinget al. 2008)
The social assessment idem#ithe owners and beneficiaries for ecosystem functions that
deliver ES. The social assessmeathbesnot only indicée respondents needs, values, norms
and behaviours, but also gives a&SThewayght i
respondents vie natureis closely related ttheir valuation frameworkAnd sq assessing key
ESstakeholders views on nature can give a better insight in this framework.

Therefore, the aim of the social valuation phase is: [ljdentify institutions,
organisations and individuals who can affect and/or who are affected by these services; [2] to
gather information on what local actors (individuals, poehegkers, civil servants, elected
represatatives, landlords, local NGG&)  weanl their living environment and why it is
important to themand [3] to better understand the mental framework used by different
groups of people when valuing ES

Social values and perceptions play an important role in determining the importance of
the functions of (semjnaural ecosystems for human wading (de Groott al. 2002). The
challenge linked to the social valuation of ES is to deal with a variety of stakeholders who
may have different views, values and interests. Empirical evidences agetemblthrough
faceto-face interviews including open discussion, structured ranking and map description. An
open discourse reflects the soci al and dec
including perceived tradeffs and synergies between speciES. A ranking exercise is a
particularly suited tool to explore criteria that different groups of people find relevant when
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evaluating diffeent options or items (Chambet894; Leeuwis 2004; Raymorad al. 2009).

The ranking exercise serves autle pupose (see also Leeuw2904). First, it encourages a
respondent to discuss why a service may be important or not. By doing so, we gain insight
into the mental framework that different people apply when evaluating ES. Second, it allows
deriving a classifiation of ES by order of importance for the local community. The synthetic
ranking is to be used together with the two other valuation pillars when defining the set of
meaningful indicators.

Method

I. Selecting respondents

The first main component of thsocial valuation phase is the identification of
potential interviewees. Stakeholders, @sgrs and beneficiaries of ecological functions that
deliver services are identified based on an integrated assessment (document and map analysis,
interviews with inbrmants...). This requires a preliminary identification of potential ES and
the selection of a number of land use or land management changes with clear effect on
ecosystem values (and relations between them) in the study area. A mix of natural resources
management experts with good local knowledge can provide relevant information for
identification and recognition of relevant ES at the local scale (Slocawegan Beukering
2008). This includes, for example, nature and forest managers, people in chheydedign
and implementation of ageanvironmental measures or landscape development in the study
area, municipal civil servants responsible for environment and/or land use planning.

Hein et al. (2006) define stakeholders within ES valuation researdhasny gr oup C
i ndi vidual who <can affect or i's affected by
interviewees who represent a broad spectrum of viewpoints. Through purposive sampling
informationrich cases for study idepth can be selected (Barb@®01; Kuzell999).

For the VOTES project, we selected 38 interviewees (20 French speaking, 18 Dutch
speaking), being in a position to shape act
management changes or who might be affected by these chanlgesdsigainers of losers).

The 38 semstructured interviews, lasting between 45 minutes and 2 hours, took pthee at
respondentshomes or offices. With the consent of the interviewees, the interviams
audiorecorded and transcribed for analysis. oTwespondents objected to recording, the
analysis of their interviews is based dsetailednotes. Respondentsere selected by the
project team based on t histesoftoeabpolibiciansiamiacantact d g e ¢
persons of associations as aunced on websites; and snowball sampling (asking
respondents to provide details @herpeople relevant to interview). The selection included
institutional and individual stakeholders: local politicians (mayors, aldermen, council
members), civil servantgn charge with nature management (in broad terms; local and
regional leved), spatial planning and/or tourism, farmers, members of environmental NGOs
and citizens actively utilising or experiencing nature and landscape (including people active in
the culural sector). In particular with regard to institutional interviewees it is important to
cover different sectors (agriculture, forest and nawmre ns er vati on, ¥l ood
because often each of them tend to overlook the effects their plans maynhia&elinked to

other sectors (Slootwegndvan Beukerin@2008). Some respondents are members of multiple
categories of respondents. In all cases, but especially for respondents with multiple roles,
respondentsvereasked to focus on their personal expeces as a citizen living or working

in the municipality. The respondents who are not residing in the study area have been working
in the area for several years.
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ii. Conducting interviews

The second main component of the social valuation phase is the valolaE&per
se. The frameworksised bythe respondents for ES valuation are assessed using semi
structured interview techniques. The interview design is based on work by Btyan
(2010), Castt al.(2008) and Raymonelt al.(2009) and is structured Bparts:

(1) Openended questioningvhat the interviewee values in the environment and why;
what views he/she has on nature; what role the respondent plays, has played or will
play in land use management; and what changes he/she has seen in the past and is
expecting to see in the future.

(2) ESbased promptingwhat listed services are important to the interviewee and why.
The list is a compilation of most common ES (after MEA 2005, TEEB 2010)
evenly separated inhree laymen themes (sékable 1): production (10 ES),
regulation (11 ES) and culture (11 ES). For each listed ES, the interviewee is asked
to indicate themportance they attribute to the specHl8 and to justify the choes
made. This discussion gives more insight into the framework used by the
interviewees to value ES.

(3) Map prompting:wher e ar e, to the respondentso
located in the municipality he/she lives. This mapping exercise gives morbtinsig
on the effective use of the environment by the interviewees.
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Table I: Ranking table of ecosystem services in social valuation.

Comments

Totally unimportant
Rather unimportant
Neutral
Fairly important
Very important

(2]
-]
-]

1. "Provisionning Services"” ds and services provided in the environment

Wood production

Biofuel

Pollinisation

Food/fodder

Regional products

Hunting

Berry/plant picking

Empoyment in agriculture
Employment in nature/landscape management
Employment in recreation & tourism
Real estate

Result from the capacity to regulate climate, water and nutrient

2. "Regulating and supporting services cycles, earth surface pre biological pre

Natural water pufication

Natural air purification

Climate regulation

Carbon storage

Protection against floods

Protection against erosion
Regulating pests and diseases
Protection against noise

Habitats for plant and animal species
Conservation of typical local species

3. "Cultural services" Creating opportunities for recreation, learning, local identity, etc

Soft recreation

Hard recreation
Esthetics/Artistic inspiration
Spirituality
Therapeutic/Relaxation
Social relations
Education/Learning
Opportunities for scientific research
Good place to live

Sense of place

Historical landscape

iii. Synthesis and analysis

The interviews resulted in quantitative and qualitative information. Théa&&d
prompting part generatedcuantitative ranking of the importance 6§ to the respondents.
The average importance for each listed ES is calculated over the entire set of interviews and
steered the biophysical and economic valuation within the VOTBfeqtr The qualitative
results of the senstructured interviews include the comments respondents provided when
ranking the ecosystem services and the answers to the open queResnlls of such
interviews are rich in content, thus complex to synthetimbanalyse. Converseljesemore
in-depth parts allow for questioning and probing about the reasons behind valuations linking
the valuations with the interviewees' views on nature and their (environmental) values.
Similar to Bryanet al. (2010), the interviewsvere transcribed at verbatim using Scribe
Express software (NCH software 2010), and analysed following a grounded theory inspired
approach (Strauss and Corbin 1998; Richards 2005; Mortelmans 2009), using NVivo software
(NVivo qualitative data analysis software; QSR International Pty Ltd. Version 9 2010).

The goal of grounded theory, also named constant comparison analysis, is to develop
an explanatory theory of basic social processes, studidtei@nvironments in which they
take phce (Glaseand Strauss 1967). The social process under study is the view of nature
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i mplicitly and/or explicitly expressed by tF
on nature as an important frame for the assessment of the importartes oy the
respondents. The research applied the StranssCorbin (1998) approach to grounded

theory, as an iterative and inductive analysis technique. The interviews were analysed through
three stagesf1l] open coding (comparing, conceptualizing and categaizaif data; also

known as labelling)[2] axial coding (reassembling data into groupings based on relationships

and patterns within and among the identified categories]3rsklective coding (describing

the central category in the data) to developeadhr y descr i bing the di men
views of nature (StraussdCorbin 1998; StarkandTrinidad2007).

Results

I. Social assessment of the importance of ecosystem services

For each listedES the average importanceas calculated. Though not bein
statistically representative, this returns a
the case study area) used as a basis for focusing on indicators relating to the most socially
valued ES¢ e e oclalé/aluat®rdcolumns inTableV, page4?).

Respondents rankeBS on a scale fromdotally unimportand (i 2), over Gather
unimportand (1 1) anddeutrab (0) to &airly important (+1) anddvery importand (+2). The
average importance for mokiS is important or very important. Onl¢hard recreatiod (i
0.95) andduntingd (1 0.81) are commonly regarded as unimportdBiofuel productio (i
0.15),&erry or plant picking(0.18) andiegulating pests and disead(0.22) are considered
neither unimportant nor important. In general, cultural and regul&gre ranked higher
than provisioning services.

ii. Views on nature

Respondentsé views on nature define an i
apply when assesg the importance d&S. Some respondents explicitly describe their view
on nature when being asked what nature means for them. Other respondents describe their
view on nature more implidit when arguing their assessment=8 To describe the views
on nature applied by the respondents, we analysed all interviews tisingrounded theory
approach.

Two general remarks can be stated which are relevant for all respondents. Every
stakeholder interviewed showed a positive stance towards nature and landstepstudy
region. The respondents appreciated the attractive landscape they can live and/or work in.
Moreover, we noticed that most respondents use landscape and nature as synonyms.
However, some respondents made a clear difference between forestwaed Inaine with
the former observation, we will use nature and landscape as synonyms in the description
below.

Based on the interviews, we noticed two dimensions which define the views on nature
of the interviewees. The first dimension describes a @atarsus culture continuum along
which the views on nature can be situated. A second dimension describes the relation and
balance between human beings and nature.

Dimension 1. Nature versus Culture

Statements on nature as compared to culture have thneesi@eé&igure3). On the
one hand respondents prefer primeval nature. At the other site of the spectrum, respondents
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prefer secalled cultural natte or cultural landscapes, which are dependent on and managed
by humans. A specific stance has been formulated by a former chair of a cultural council:

R: All what is not culture, all what not really is concerning humans, what
i snot c ul t u rtreat hassnatumadlyt tar do evithule, yney the, the
fundamental instincts which uh thrive us. (...) All what is impulses, belongs
to the nature, all what rather has been calculated and is rational, is culture.

When situating the nature in the study area, severspondents (mainly with a
Agreeno background) indicate there is ample
in the area as #Acul tur al natureo or cultural
as it is stated by responderigarouring primeval nature as well by respondents favouring
cultural nature. A minority of the respondents adhere to the primeval nature stance, as they
prefer nature (virtually) not influenced by men or because they attribute a higher aesthetical
quality o fAunt ouchedo nature. The pri meval nat urt
professionally or voluntarily active in nature, landscape and/or environmental management.
However, other respondents involved in nature, landscape and/or environmental mahageme
refer to the high natural, recreational and aesthetical quality of the cultural landscape in the
study area and opt for conserving and strengthening cultural landscapes. Apart from
respondents active in nature, landscape and environmental managenseondeats
favouring cultural nature include (among others) farmers, politicians, landlords and residents.

The importance of cultural historic landscape elements such as hollow paths,
hedgerows and historical farms in the area is stressed by several ssgporidost
respondents confirm the importance of landscape elements for conserving or restoring
historical landscapes. Opponents as well as proponents of this importance adhere both stances
in the naturéculture dimension and both admit the landscape baa bh constant evolution.

The cultural historic elements are characteristic for the open, meadow landscapes in the Dyle
floodplain or the agricultural fields on the plateau. The importance of agriculture for the
cultural landscape in the study area isisttated by a member of the local council and a
farmer. Also respondents who prefer more natural landscapes confirm the importance of
agriculture for the landscape.

When looking more concrete what the respondents describe as primeval nature or
cultural natire, it was striking that the same forest area (Meerdaaliwtesmerleebos) was
considered both primeval and human influenced.

Dimension 2. Relation between Nature and Men

The second di mension of the respondent s
between human beings and nature. Three fundamental opinions can be distingnasiesl:
for peopled @eople for natured and stating there is a@unbalanced relation between
humans and naturéd Figure 4 summarises the concepts which define the relation between
Nature and Men.
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Figure 3: Stances and building concepts in the Nature versus Culture dimension

Nature vs. culture

[ l
: Nature is what is not
Primeval nature Cultural nature | e

There is no premival Cultural landscapes

nature any longer

Cultural historical
elements in the
landscape

Historical landscapes

Agriculture as
manager of the
cultural landscape

_’
Unlimited nature

=

Figure 4 : Views on the Relation between Nature and People
as the second dimension of the respondents’ view on nature
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x Dimension 2.1. Nature for People

The Nature for Peopl@stance is revolving around two axes. Both axes are explicitly
mentioned by anember of the local council:

R: At the end, with uh, nature or forest values it is a bit the same as as with
animals eh. You have yield animals and domestic animals eh. And the same
is eh, you have the people who deal with nature in artautdn way, eh so

my foresters uh, people who who have, who have a need for nature, and on
the other hand also, eh, those who simply enjoy nature eh

Using nature for what it offers to humankind is a utilitarian approach to nature.
Respondents refer to thele of land as a means of production for food, fruits, vegetables and
timber. Producing these goods is done professionally by farmers as well as for hobby by some
of the respondents in our sample. A farmer links his need for nature and land to hisdtelih
which he contrasts with land use of hobby use by recreationists, hunters or members from
nature conservancy NGOs.
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R: I think, you havqiue to take into account eh, when you see now, the the

the, the nature or the land, those thosgure conservancy organisations en

those those, what do we have around, and those hunters and those
recreationists, thatos all for their hob
eh.

Most respondents see the role of pollination for the local landscapagriculture as
important or very important and recognise the positive impact nature elements have on
pollination. A specific type of food production is the production of regional products,
meaning products specific for the region, such asd@teardonng Meerdael a locally
produced wine. Regional products are seen as a way to ancharwsdo | andscape ex
who then can take their experience home. Regional mtsdare adding to the economalue
of the landscape and provide an economic oppiytuo farmers. This latter vision is
discussed elaborately by some respondents active voluntarily in nature conservancy and
environmental policy. Most respondents from several backgrounds acknowledge the
importance of regional products, name several atbgional products and/or indicate their
personal consumption of regional products. Regional products are also linked to the concept
of short food supply chain.

Another form of utilising nature isxperiencing nature and landscapethe second
axis in the ature for men category.

R: Using the | andscape, wh a't do you ca
Enjoying the | andscape? Thatoés al so a 1
citizen)

Experiencing the |l andscape and nature 1is

definition. They explicitly mention experiencing the landscape or refer to the beauty of the
landscape. Nature and landscape elements are important assets to create a pleasant
environment to live in. However, some respondents indicate the pleasing [mngsesent in

the area is degrading due to increasing urbanisation. Respondents confirm natural assets in the
study area create a local sense of place. A high majority of the respondents assess the
contribution of the local forest area, the Dyle valley #raltypical landscape elements to the

local identity as important or very important. Some respondents claim they are proud on the

| andscape they are |l iving and/ or working in
visitorso s ennwvithehe tofal landscapel v e me

Respondents link experiencing the landscape with aesthetics and relaxation. All
respondents agree with the importance of the natural and landscape elements for providing an
aesthetical pleasing experience and most respondadisate being outside in nature
facilitates relaxation and coping with stress. The aesthetical aspects of the landscape
positively contribute to the sense of involvement with the local landscape. Almost all
respondents who are actively engaged in land gemant, professionally or in their leisure
time, can detach themselves from their duties and relax in a natural environment. Few
respondents mention the silence as an important asset for experiencing nature. Respondents
active in nature management argue klindscape can play an important economic role in the
region, by providing more opportunities for recreation and tourism. However, they state, this
needs a shift in actual agricultural practices and land management, with a focus of increasing
the qualityof the landscape.
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x Dimension 2.2. People for Nature

The descriptions above illustrate the Nature for People vision, which is centred on
using and experiencing nature. The central theme in the oppesifge for Naturevision is
Acaring for natureo.

R: e | do find it more iIimportant that na
regarding water (purification) eh. Hm, we have to purify our water before it
enters nature. It is not nature that has to do the work, | think.

Caring for nature is implementedrdlugh policy and management. The policy
component includes nature policy as well as integrating (caring for) nature in other policy
domains. Respondents refer to environmental policy, forest and water management, spatial
planning and/or agricultural policgs having important impacts on nature and landscape.
Respondents who are rather polmyented (members of nature conservancy, professional
nature managers, politicians, civil servants) spontaneously bring forward the importance of
spatial planning forhte conservation or enhancement of the landscape and/or nature in the
study area. Respondents more into the use of nature in their daily lives (citizens, farmers), but
also some respondents belonging to the former groups did not bring up the role of spatial
planning (we did not explicitly ask respondents for their vision on this topic).

Respondents refer to fAthe main princiople
concepts such as biodiversity, ecosystems and species oriented management. Some
respondents s#ss the importance of these principles, other respondents covithlythe
importance of the ecological principles, but they give higher importance to their personal
nature/landscape experience, or more process oriented forms of nature managemeryg, resultin
in a lower priority for the ecological theories.

R: When the forest is there for nature experience, there | can accommodate

with. When it is only pure nature, with the main principles, which are also

important, and through which we can contribute to whthe climate

problems, | find that i mportant, but thai

Almost all respondents from all backgrounds mention the important role farmers have
in maintaining open landscapes. Farming is seen as an important land use to prevent urban
spravl and to limit urbanisation. Moreover, farmers participate in nature and landscape
management, e.g. through applying agnwironmental measures or through having cattle
grazing in nature reserves.

x Dimension 2.3. Unbalance between nature and people

The rdation between humans and nature is not always harmonious. Respondents
indicate arunbalance between nature and human beings the study area. Two groups of
unbalances are formulated by respondents: humans threatening nature and landscapes through
urbanistion, ovefrecreation or impropriate agricultural practices on the one hand and
developing nature at the expense of other actors in the society at the other. Respondents
referring to an unbalance between nature and the society include mainly farmeitezans. c
They refer on the one hand to the increasing damage caused by wildlife to crops and gardens
and the lack of management of the nature. On the other hand, they are criticdk ttvear
devel opment ocafeafinrSeme citizeana regret dhe clgang landscape due to
nature development and farmers oppose to giving up their land for nature development.
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R: That that, that s why | someti mes don
then say fAnow we want foxes hereo, but we
forest up to the forest edge. Yeah those foxes what do they do? They come to

eat my chickens. (...) And now | sit | have here a couple of martens. Now

again | have to take care that they do not get into the henhouse. | only

mean, we donodot Idngevteleavehseme supnaals Berea(n)y

And then | say, men, there we have an unbalance.

The counterpart of natureds wunbal ance wit
on nature, is dominated by the concern of a high majority of respondents towards th
urbanisation that has taken place in the area. Other concerns deal with the impact of
agricultural practices on the nature and landscape. Topics mentioned are erosion as a result of
inappropriate land management (but also the role farmers can playvanting erosion is
discussed) and the use of pesticides.

A majority of respondents (from all backgrounds) are referring to (potential) negative
impacts of recreation on nature and the landscape. The negative impacts are mainly attributed
to intensive form®f recreation using motorised vehicles & a certain exterit horseback
riding and mountain biking, not only because of the impact of nature, but also because of the

I mpact on other visitorso nature edipé¢hei ence
high numbers of visitors to the nature reserves in the study area.

Finally, respondents active in nature conservancy refer to an unbalance in
environmental and nature quality: in dedicated nature reserves the quality has improved, but
outside thes areas, generalist species of the rural landscape have diminished.

Discussion

i. Links with other frameworks

The developed dimensions can be situated in existing frameworkgNahae versus
Cultured (Dimension 1) divide has been described by Buijs (2008 integrated values,
beliefs and val ues orientati onsordinglyt the | ay me
anthropocentricecocentric divide described by Stern and Dietz (1994) &adnon
Thompsonand Barton (1994) has a parallel in tédéaturé Men relatiod (Dimension 2)
described above. The Nature for People and the Unbalance relation stances are clearly
anthropocentric, while the People for Nature vision fits within an ecocentric philosophy.
Another traditional view on nature is based on a utilitarisnafshature versus experiencing
nature. Both uses are described within the Nature for People view in the second dimension.

Concluding, our research confirms the statement that values and beliefs on nature are
more complex than the frequently used-direensional distinctions (De Groot and Van den
Born 2003; Buijset al.2006; Buijs2009; Daugstadt al.2006).

ii. Linking views omature with ecosystem services

The respondents spontaneously referred to seZ&alhen discussingheir views on
nature. A limited number of respondents, all active nature management, expllgit
menti oned Afecosystem serviceso. The maj or it
ecosystem service(s) before we introduced the listE8f Within the NaturéCulture
dimension, respondents referred to historical landscd&fesre regularly discussed the
Nature for People stance within the second dimension. Provisioning services such as
food/fodder production, wood production, pollination and regional products are mentioned as
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services provided by nature to men. Recreation is also mentioned lglomdents as being
provisioned by nature. Respondents referring
of the use of nature mentioned cultuég® such as recreation, aesthetics and relaxation.

Within the People for Nature stance, caring for ratwas an important concept, where
respondents referred to the important role of farmers, and less frequently to the role of nature
managers as producers BS This is clearly linked with the provisioning service of
employment provided by nature.

The highfrequency ofES within the Nature for People stance is not surprising, as an
EShas been theebénefitsgebpleaobtaimifrom ecosystemsEAYI2005). TheES
concept is clearly an anthropocentric concept, as is the Nature for People stance.

iii. Comparng results from scoring ecosystem services and views on nature

When asked to score the importance &8, the respondents ranked cultural and
regulatingES more important than provisioning services. Within the developed theory for the
respondent safure however, pmvisioning services are more importaan
regulating ES. There is no clear explanation for thisscrepancy Most probably the
difference can be explained by the way the questions were framed during the interview. The
whole interview wa focussed oS nature and landscape in the municipality under study,
but during the scoring exercise, the interviewers regularly stressed the need to focus on the
municipality wherethe respondent is residing or working in. As the state of the proingion
services such as food production is less important in the urbanised study area, compared to
adjacent areas where for example agricultural production is much more important, we
received andwedrosndducthhiak fi hi s s dapalifychet i s i |
personally | think this is an important aspect

Conclusion

Based on 38 senstructured interviews with decisienakers and users of nature and
landscape, the social valuation illustrated the importandeSdab the respondents. Without
explicitly mentioning theES concept, the respondents confirmed the fact that nature is
servicing human beings in the perbanised study area. When being asked to score the
importance of 31ES only 2 of them werd in generali assessed as being unimportant
(hunting and motorised recreation). All oth&8 were ranked as important of very important.
Based on the interviews, we were able to de
nature. This theory is axed around two dimensions, namely #ieré Culture dividédand
the Gelation between humans and naéuidature for People, unbalance between nature and
people, and People for Nature). The anthropocentric concdp® af mainly present in the
Nature for People stance in the second dimension, wielearing for nature concept in the
People for Nature stance is more ecocentric oriented.

The social valuation in VOTES illustrated the added value of a socially inclusive
approach to scoringS. The interviews provided a better insight in the framewar&w on
nature) behind rES pondentsé ranking of

b. Biophysical valuation

The ES valued by the interviewees are a derived product of the presence of
biodiversity, including ecosystem structure, processes and functions, in the case study area
(TEEB 2010). Hace, valuation of the physical and biological environment (dubbed
Abi ophysi cal valuati ono) S an essenti al p
knowledgebased case for safeguarding ES (Heal 2D0@s summarized by Cowlingt al.
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(2008), thisinclude Ak nowl edge on the types and | ocat
provide ecosystem servicethe spatial and temporal flows of services in relation to
beneficiaries, and the impacts dourempghasid) and
In other words, the biophysical state of a given landscape at a given time is the result of past
complex interactions within the soeswological system. Ergo, measuring the biophysical

value ofpresentESrequiresthe modelling of tle pastland coverspatialdynamics There are

two prerequisites to the spatiempral modelling of the landscapjd] matching biophysical

featuresi i.e. the land use (LU) to specific services, and [2] estimating ES provision in

relation to each land use.

The crossed correspdence LUES can be embedded in a Dynamic Vegetation Model
(DVM) accounting for the evolution of the natural environment, a key featurthe
modeling andthe dynamic simulation of Endscapesvolution DVMs are tools perfectly
appropriate for the physical and biological valuation of ES. First, they provide the required
spatiotemporal framework, since they are designed to simulate vegetation dynamics over
spatial grids that may include up to severatdned thousands of grid cells. Second, they are
processoriented models that are able to describe both ecosystem structure and functions.
Third, they provide a synthetic view of ecosystems and landscape units, since they are able to
describe several typesf vegetation (including competition of different plant types) or
ecosystems over a very wide climatic range, and they integratenatiles for related
physical or biogeochemical systems, such as surface energy budget, hydmbdgy
bi og e oc h evinch allows foval@ate a large variety of ES.

The primary inputs to the DVM are climate and other environmental parameigrs (
atmospheric C¢). The model calculates all major water (evapotranspirationpffun.) and
CQOy/carbon fluxes (photosyntheticsgimilation, net primary productivity, autotrophic and
heterotrophic respiration ¢é). Ecosystem pr o
yield) and carbon storage are thus direct outputs, which are the biophysical values of the
corresponding ES. Thmodel can provide these values at each time step and/or for any given
ti me span (e.g. a year, a decade ¢é). Ot her I
related to one or several model outputs through parameterised relatiomsgipse( DVM
outputs crop productivity (NPP) which is then translated into crop yields).

There are, however, several caveats: [1] DVMs have been built for and are usually
used over large spatial domains, such as continents or countries, [2] they do not generally
include athropogenic factors infencing land use change dynamiasd [3] some processes
may be too simplified to allow a precise valuation of some HSerefore, some adaptations
of an original DVM was required.

The objectives of the biophysical valuation akgtp produce maps of ES indicators in
the four municipalities of VOTES study area for the presprasgented in this subsectjon
and (2) to project the evolution of these ES indicators into the future in response to climate
and land use changes, in orttieprovide a biophysical valuation of these ES in the future (see
section2.2cdlemporal dimension acosystems servicdes st am@).i ng page

Method

The DVM used in the VOTES projectas adaptation ahe CARAIB model, a DVM
originally designed to describe nomanaged ecosystems dynamics over large spatial extent
and at coarse resolution, with detailed representations ofulsedland cover and soll
properties (Warnangt al. 1994; Geérarcet al. 1999; Otto et al. 2002; Laurentet al. 2008;

Dury et al. 2001). CARAIB is made of 5 different modules dealing with [1] soil hydrology,
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[2] photosynthesis and stomatal regulation, [3] carbon allocation and biomass growth, [4]
litter and soil carbon dynamics, aji] vegetation cover (sdagureb).

I. Dynamic Vegetation Model

The spatial resolution of the standard version of the model is 10'x10' in longitude and
latitude. For the VOTES project, CARAIB vwgadapted so that the grid cells correspond to
land parcels (=IO ha).Each grid cell is assigned one of the following four different classes
of vegetation cover: [1] natural ecosystems, [2] managed grasslahdsop3 and [4] bare
soil/residential areas. Forests and wetlands are assimilated to natural ecosystems and are thus
using the standard bioclimatic affinity groups (BAGs; Laurental. 2008) competition
scheme of CARAIB. Managed grasslands, corresportdimgeadows and pastures in the case
study area, also use this standard competition scheme, but for onlypemBAGs within a
single layer corresponding the undgorey and with regular disturbances due to grazing. For
crops, a specific module has bdaunlt-up and validated in the framework of the project. It
includes all main crop species cultivated on the study area (sugar beet, winter and summer
wheat, winter and summer barley, potatoes, maize, faba bean and rapeseed) and allows for
crop rotation.Saome parameters of the model (e.g. base temperature, growth -degsee
required for emergence and maturity, speci fi
from the WOFOST model (Supit et al. 1994; Boogaard el @$8). It has been validated
over the period 200@008 for which both meteorologicalfrgm the Beauvechain
meteorologicaktation) and crop yield data (FAO statistics; Belgian Crop Growth Monitoring
System[B-CGMS)) were availableKigure6). Bare soil and residential areas are assumed to
be devoid of vegetation. Gardens and parks are assimilated to grasslands or forests if their size
is significant to avoid neglecting their contributito vegetation productivity.

This adapted DVM allows building a loakp table matching a variety of land uses to
specific vegetation dynamics, a crucial step before performing simulations of the landscape
dynamics. Subsequently, the link vegetatidh can be related to the link LAES, allowing
the model output measures to be associated with specific sersies ( tiophgsicdi B
Val uat i on oTale¥ |pagedid).s i n
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Figure 5: Overall structure of the CARAIB Dynamic Vegetation Model
adapted for the VOTES framework

CARAIB
Dynamic Vegetation Model
H,0 b @co2
Hydrological Stomatal ) Vegetation
Budget Regulation Photosynthesis Cover
Evapotranspiration M#::L:mms
estabishment &
Precipitation competiti
Runofi ‘ 1 ﬂ - drsmrbgno‘e:]?ﬁresj
1 Carbon Allocation and Growth LD
SOIL ) Grasslands
WATER Metabolic Structural - management
l fine roots  leaves wood - grazing
Deep drainage ﬂ i mai;“i“ ot
(sowing, n%ﬁn efc)
S - phenology
% Bare soil &
residential areas

Figure 6: Variation of crop yields between 1997 and 2009 calculated by the model for the
study area and comparison with observed data from FAO statistics and B-CGMS.
Two crop types are illustrated, winter wheat and potatoes
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The spatial distribution of land use and vegetation cover in the study area is extracted
from different sets of data: [1] the maps used by the Regional Administration for monitoring
farming activities and agrenvironmental measures; [2] the map of lasd and land cover in
Wallonia (crosgeferenced with EU Corine Land Cover classes by the authorities for legend
key consistency); and [3] the zonal planning maps in Flar{dees=igure 1, pagel5, for an
combined and informative illustratian)

iil. Climate dataand trends

To construct clima trends meteorological datawere acquired from the
meteorological stationf the military airport located irBeauvechainThetime periodcovers
19852008, for which monthly data were available in digital format. Average climatological
values of the monthly meteological variables (minimum and maximum air temperature,
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precipitation, percentage of sunshine hours, air relative humadity wind speed) were
extractedn order to builda referencelata sebver this time period

Subsequently, climate trends were gliated with the ARPEGKEIlimat model
(Gibelin and Déqué 2003; Salas y Mélia et al. 2005). For all the above meteorological
variables, we calculated the anomalies in the ARPEGIBat simulations between any given
month and the average monthly values fer tbference period 198908. These anomalies
were then interpolated over the study area and combined with the monthly averages of the
Beauvechain meteorological data to construct monthly time series.

Finally, the DVM was run in transient mode using thegeatic scenarios as inputs in
order to produce the useful outputs for the biophysical valuationyetgs (from ecosystem
productivity), carbon storageun-off and soilloss In addition, ®me simulations were also
performed over the period 20@008 with direct inputs from Beauvechain meteorological
station mainlyfor the validation of theropDVM submodel.

Results

Based orthe social valuatiomanking, efforts have been put thhe most importary
valuedES andfor which quantitative or qualitative indicatocsuld be constructed These
indicators are mapped for the preserfigure?.

The indicator used fahe @rotection against floatES (ranked firs} is the maximum
monthlyrun-off, a direct output of the CARAIB moddtigure7a). This indicator sumnaeup
over the area yields the total amount of water that will be delivered to the river system during
the wettest month It is thus a relatively direct indicator of the likelihood and severity of
floods for the area. The spatial distribution shows thatoff is lower in forest aresa (145
mm in 2010)than inurbanized areawhich areexhibitng the highest value§€340 mm in
2010). This acknowledges thahe type ofland cover can alter significantly rwoff rates.
Over the study area, recent urbanizateomd irtensification of cultivation havestrongly
increased rwoff and, hence, reduced the protection against floods provided by natural
ecosystems. Ruoff is also used to evaluate thiatural water purificatiol service
(rank:14). It is assumed thatater quality is lower during periods of high raffs or floods.

The addition of a crop module in the CARAIB model, the most important adaptation
of the model, allows mapping crop yield, an indicator the dood/foddeb ES (rank: 6)
directly provided i the model (after conversion of crop net primary productivity into yield).
The spatial variability of crop yieldséeFigure 7b) mostly reflects thexéstence of various
crop types on the area. The model also produces the yield for oilseed rape, which is the major
crop producing biofuels in the area, so that this yield can be adoptedirsdicator of the
O pr ov iboiuadES @ahk: 30) Finally, the net primary productivity of forest trees is a
direct indicator of théwvood productiofES (rank: 24)

A suitable indicator regardindpeé ¢protection against erosibn ES ( wagbased 8)
on thedniversal soil loss equatiGrBeside (changes imun-off measurementshé equation
requires information on the land cover, agricultural practices, and environmentalsophts
as the soil texture (proportion of sand, silt and ¢lay the study area, allowing soil loss
calculation at the scale of anramltural plot(Verstraeten et al. 20D6The spatial variability
observed(Figure 7c) demonstrates that forest and urbanised areas are the leasttpron
erosion Conversely, the most sensitive areas are locatethe loamy plateau (East) and
particularly in the southern part (mainly in Beauvechain) where the parcels are much larger
and the farming management probably lore intensive.
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Carbon cycle beig modelled in CARAIB, carbon pools and fluxes are a direct output
of the DVM. Therefore, the soil carbon stock (including the litter and the soil organic carbon)
can be an i nt er ecarban stgadgiEd(thnkc28)t Omee adain, the spdl e 0
variation reveals the role of wooden areas, since forests contain a significantly larger amount
of soil carbon compared to cultivated pl@gure 7d).

Conclusion

The O0MeerHleavaelrwoeuedboos é forest complex al wa
biophysical valuation of a series of the regulating ES in the study area, as one would expect.
Conversely, farmed parcels presenntrastingindicatorvalues higherfor yield and carbon
pool butlower for soil loss or ruroff. Finally, urbanised areasreveat s fAmaski ngo e
ES provisions: with the highest (bad) values for-offin built-up plots not only reduce sell
loss to the lowest (best) wads, they remove altogether the soil for efficient carbon
sequestration or food production.

Figure 7 : Maps of the mean values (1991-2000) of all selected ES indicators
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c. Economic valuation

In addition totheir social and biophysical value, ES may also have an ecofidmaic
not necessarily monetary!value to the local community. However, this value is rarely made
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explicit and therefore considerations related to the preservation of ES are rarely taken int
account for landscape planning. Actually, ES are considered as free, open access and pure
public servicesESA 2000,En Chee 2004). Hence, they atiscardedby decisionmakers

when they have to choose between conservatmahconversion (Pearc2006 Turnerand

Daily 2008) In other words, they arexcluded from economic priorities (TEEBJ10.
Estimating the economic value of ES is complex and requires methodological precautions. In
this study, we explore, adapt and develop a-bestefit analysiYCBA) for the economic
valuation of ES in the VOTES case study area.

Method

i. CBA & economic valuation

The principle of a classic CeBenefit Analysis (CBA) is to put in balance two states
of the studied system, with and without a given attribute, anchgasure the differences
between the financial net benefits of each case, i.e. the profits gained by the community
(Salverda 2004). For example, the economic valuation of the provisioning services of a forest
versus those of an intensively cultivated fiewmpares the wood/fibrproduction profits to
the food/fodder production profits. The challenges involved irCBA relate not only to the
measuring of these profits, but also to the methods used for collecting the information, and for
synthesizing it ovethe societal, temporal and spatial dimensions of the studied system. The
CBA is most often used to compare the usefulness of a specific andefie#d project
elaborated by officials in comparison of the current situation, or of another project. Hpweve
the aim of economic valuation within the VOTES project is to highlight the importarte® of
as seen by shareholders today. Therefore, we suggesgtthe terméconomic valuatioh
instead of CBA in order to avoid any mislerstanding with a classic CBA

ii. Economic valuation & measuresome principles

Measuring Total Economic Value

To get a complete estimate of all ES, the Total Economic Value (TEV) should be
estimated. The Total Economic Value can be divided into two groups of values: use values
and passe values(see Figure 8). The use values contain the direct (matk&ted and
production uses; e.g. these can be material as wood productionmaterial as forest
recreation) and the indirect uses (benefits from services supporting the production and
consumption, such as regulatory functions; e.g. sequestering carbon dioxide, birds nursery
and food chain regulation). Meanwhile, passive valuesr@presented by the option value
(value attached to the potential future benefits or potential uses of a resource in order to avoid
its extinction; e.g. forests, as an increasing number of pharmaceutical and medical values are
discovered), by the existemcvalue (derived from the contentment of individuals to the
potenti al future of environment al resources,
fundraising the conservation of the Amazonian forest or species for which it is an habitat) and
by the bequest value (Amore to altruistic mot
existence of a resource for the future possible benefit from its use by others unknown to them,
or for their own future progeny). However, no study so far has estimatedEW®fTES yet
(Loomis et al. 2000) Therefore, given the time and resource constraints of the project, only
the use valuewasevaluated.
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Figure 8: Fields of the Total Economic Value
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Source: Adapted from Pearce and Moran (1994, p12).

Measuring profit

The techniqueto be used aralso specific to certaigS, they differ and arehosen to
fit at best each ES.

Two main groups are known to valud®s. The first one is linked to direct prices
which mean that ecosystem services have explicit prices; these are only known when products
are trade in an open market (Daéy al.2003). For normarketed products, indirect valuation
methods are required. These methods exist since tiserv@conomist cenacles but neither
applied to ES valuation, nor considdrspatial heterogeneity (HanleY)20). The following
indirect methods may be used indifferently but some may be better suited, depending on the
ES considered (after Heal 2000; De Groot 2@E6Chee2004) Indiréct valuation methods
are represented by several techniques of indirectags@ valuation which again are died
into two types of preferences.

e Thefirstonasc a | teeedled preferencéandresults from an observation of a factual
behaviour and includes the following techniques:

o Avoided Costhighlights the cost incurred at the society in the absence of ES;
Example: it is observed that the existence of plants which control natural

flood will avoid property damages; if these plants did not exist existing, the
authority would be obliged to comgtt artificial barriers to control flood.

0 Replacement/Restoration Cosassesses the value of an ES by evaluating how much
it costs to replace it after it has been damaged;

Example: it is observed that natural waste treatment by marshes could be
partly replaced with artificial treatment systems, but at a high cost.

o Travel Cost evaluates individual preferences for noarket goods where
consumption is commensurate with the cost of travel.

Example: the person X says he/she is ready to pay a travelling dost T
reach a fishing pond of quality Q.
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0 Hedonic Pricing relies on the proposition that the value an individual places on a
service is based on the attribute it possesses;

Example: housing prices at beaches usually exceed prices of identical
inland home nealess attractive scenery.

e The second type of preferanc i s stated preéencéand comes from a response to
hypothetical questions. The following technigaes part of stated preferences:

o Contingent Valuation is a stated preference technique based hypothetical market
in which people have to manifest their demand function for ES;

Example: the person X says he/she wants to go fishing in a pond weekly and
is ready to pay a price P for that service in his/her municipality.

o Choice Modellingis alsoa stated preference technique based on a choice of different
scenarios according to peoplebs preferenc

Example: the person X says he/she is ready to pay a price (i) P, (ii) P+1 and
(iif) P-1 for accessing a municipal pond with respectively (i) two ofgesh

& managed banks, (ii) three types of fish & rraanaged banks and (iii)
one type of fish & well managed banks.

o0 Benefit Transfert which relies on secondary data. It implies the use of data acquired
in a specific context for a particular project lapplied to another context.

These measuring techniqgueg ar mo s t often based on peopl €
(WTP), an approach aiming at establishing the maximum amount of money people are
prepared to give for improvements in the quality or the quanfit{S provided locally
(Martin-Lopez 2007). Therefore, the economic valuation undertaken in this study dpplie
primarily to the level of individuals and/or stakeholders who benefit from the ES of the case
study area.Notwithstandinga synthesis of theesultswasperformed to the level of the local
community keeping in mind aaumber of issuethat have to be consideredvhen workng
with individual preferences.

aStadNAyI AYRAQGARIZ t Qa O t dzSa

The measure of economic values put on ES by individuals tighlyl at es t o [ 1]
own intrinsic characteristics and personal knowledge and [2] the collecting methods used for
making the measure.

A first i ssue in measuring individual 6s
exampl e, oneds WThHhc walking patha might bei well underegtimated
because one does not realize the landscape scenery is composed of hedges and isolated trees
preserved along these public paths he/she does not use.

A second issue is the variability of the WTP numeric vatbastoo often reflects the
distribution of income/wealth amongst the individuals surveyed (Hanley 2010).

This relates to a third issue: the false assumption of fixed and given tastes and
preferences. Il ndi vidual 6s pr e(fheantegenimmdessy od o e v ¢
advertising is devoted to change them) and sustainability is an inhexamgiyuh challenge
(Costanza 200).
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Last but not least, response rates, survey modes (e.g. lorgp{fiaoe interviews, on
street short questionnaires) awmaluation options (e.g. choosing amongst fixed categories,
giving a price freely, comparing to other prices) have a crucial role in the variation of WTP
and are too often poorly discussed in the literature (Hanley 2010).

Community valuation

Assuming indivdual values were measured accurately, the question of how to
aggregate them into a community value remains. This question not only relates to the way of
averaging a weighed sum of private valuation, but equally to the way of taking into account
public casts and benefits of e.g. particular policiasiag at managing the landscape.

The difference between the public nature of ES and their valuation through individual
preferences has led to more deliberative forms of environmental valuation in which
techniqes assume social individuals. In fact, the technique (e.g. discloassd method) is
based on social preferences as citizends jur
approach is based on principles of deliberative democracy and the #ssuthpt public
decision making should result, not from the aggregation of separately measured individual
preferences, but from open pigldebates (Wilson and Howarg902).

iil. Economic valuation in VOTES

Given the time and resource constraintshecontextof the VOTES project, only the
part concerning théuse valué within the TEV will be evaluated. As sever&S are not
quantifiable in economic terms, a selection of the quantifiable service®ohae performed
beforehandldeally, these ES shoulte important socially (ct &ial Valuatiord and should
have beeralsov al ued bi ophysically. To increase st ak
to only use primary data (instead of using e.g. the method of benefit transfer which implies
the useof data derived in a specific contexitlapplied to another context).

Two techniques have beeselected The first refers to a classic indirect valuation
using revealed preferencesThe method used is the travel cost method which evaluates
individual prekrences for nomarket goods where consumption is commensurate with the
cost of travel. As individual preferences betray pitfalls while assessing the social value of ES,
the secondmethod refers to deliberative valuation. The experimental characteristic of
VOTES must be highlighted as the study isbasedtenst i ng met hoddlheogy, i
main objective i s t camongststakeholdgre papidipatibgn thea war e n
evaluation of the ES they use

We detail below the two techniques of economic valuation, travel cost method and
discoursebased method, used to evaluate three &&t recreatiod ( s oc i aihthe ank:
travel cost methodgquality of life6 ( s o ¢ i aahd Gonaenvation oflbhiodiersity and
wildlife6 ( s o c i wd the discoukséased jnethod.

Evaluating eft recreation

Soft recreation includes naronsumptive forms of recreation: walking, observing
nature (notably bird watching), cycling, running, picnic sites, viewpoinis,adso the health
and educational benefits of outdoors activities. This ES is classifiedxasdtaral servicg
hence, the only possible valuation is through an indirect method. The method used is the
dravel cost methodd ( T, @INth evaluates individual preferences for moarket goods
where consumption is commensurate with the costs of travel to acquire it (En Chee 2004). It
allows gathering information on travel costs;site expenses and capital expenditure.

SSD - Science for a Sustainable Development — Terrestrial Ecosystems 37



Project SD/TE/05 — Valuation Of Terrestrial Ecosystem Services In A Multifunctional Peri-Urban Space “VOTES”

The method ofravel cost has been developed by Harold Hotellin@%7 within a
research on the economic value of soft recreation in US national parks (Ward and Beal, 2000).
The aim of the TCM is to estimate the WTP of people to visit a site depending on their travel
expensey f uel , di st anc g An estimptiem &f expensed linkecde to &avel
figures the value that people consent for these activities.

The advantages of the method consist in the simplicity of the method and results
coming from the observatioof a factual behavior. The method only allows the valuation of
use values,; this doesnot hinder the researc
values within VOTES. However, this kind of study is costly and difficult to carry out. TCM
has beercreated and tested within conditions which are slightly different than the ones
considered in VOTES as the methodology has initially been thought for sites such as national
parks attrating large amounts of tourist§ravel costs for soft recreation ardoatdated within
this study by adding the cost of travel and expenses made on site. TCM is applied at the scale
of sites defined by the Meerdaalwoud, the largest natural area in the VOTES case study and
repeatedly pointed out as of great importance by retgras during the social valuation.

Another factor considered is tl®pportunity costd Actually, the consideration of
costs linked to the time spent on site has been discussed by numerous authors. These costs are
taken into consideration by authors whéey considered that the time spent by people is a
loss of public time. As petirban forests are more often visited by local pedptais is
qualified by a high number of visits with low travel cost@Colson 2009), we will take into
account these oppoinity costs. The average cost of time spent in the forest, based on
Colsord £009)reflectionsi s 10/ hour .

Both methods area applied for possibmparisons with other studiess
recommendetly Scherrei(2003 andTerra(2007).
Theevaluationrmethodfor soft recreation EBas been built followingevensteps:

1) Selection of ecosystem within the case study: focus on the woodland areas
within our case study, i.e. the Meerdaalwoud which is the wood the most used
for soft recreation;

2) Survey method: on siteugstionnaire (weeklays and weeknds) through face
to-face interviews;

3) Writing and testing the questionnaickvided in 3 parts:

¢ Information about the respondent (city of origin, frequency, time spent on site, best
spots, motivations);

e Variables regardig transportation cost (number of km covered, way of transportation,
cost, time of the journey, money spent for activities/accommodation, other place
visited);
e Socioeconomic information (job, level of education, domestic revenue, age, marital
status).
4) Perbrming survey with French and Dutch speaking interviewers;
5) Estimation of travel costs, expenses, and opportunity costs;
6) Calculation of the cost of 1 visit;
7) Calculationofte 6t ot al use valued of the Meerdaal
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Evaluating biodiversity and quality deli

Values given to biodiversity and quality of life (QoL) are dependent on individual
perceptions and understanding, and may be more related to the iconic charismatic nature of,
e.g.particular species concerning biodiversity ES. These ES are classitialiuaal services.

Hence, the only possible valuation is through an indirect method and more specifically, stated
preferences.

x Discoursebased method

The method commonly used is based on stated preferences valuation, such as
contingent valuation. Howevereliance on individual preferences to construct social values
betrays major pitfalls Méaser ipmgevi ods vdasddbasle&
ACommunity valuatioa ) .

In this project, we decided to focus on the discobia®ed method instead of the
contingent valuation method (CVM) in order test whether the method may counter the
disadvantages of CVM. Within this method, the valuation approach is based on principles of
del i berative democracy. The objectives that
which involves no envy by any inddual of another (Holcombe 1983), reaching the goals of
economic efficiency and social equity, and ensure free and open group deliberation about the
value of ecosystem goods and services (Coote and Lenaghan 1997; Jacobs 1997; Blamey and
James 1999).

Duet o the exploratory aspect of this resea
step by step methodology. Hence, we developed ours based on partial guidelines referring to
focus group, contingent valuation and group interviews (Wilson and Howarth 3p@2h
2007; Allin et al. 2010). For this exploratory research, we adopt the following measures:
valuation group discussions were recorded and transcribed; information and consent forms
were signed by the participants; the research team, concepts (E@necealuation), topic,
and aim of study were presented.

x Questionnaire design

A pre-group questionnaire was first designed and completed by participants. It
provides socigeconomic features for both groups; a first part brings together-socimmic
information (gender, age, place of residence, job, level of study and marital status) and a
second part tests the knowledge of participants about the ES.

Two questionnaires were written; one addressing each ES, i.e., conservation of
biodiversity and the qualitgf life. During the interview, each ES was processed separately.
An individual valuation on biodiversity was performed and answered by each participant;
then, the same questions were asked by the moderator to the group of participants at the same
time. The same methodology was processed concerning the other ES, QoL.

The questionnaire was divided in 3 parts:
A Knowledge of the participant concerning the ES;
AParticipantodos vision about scenarios f
A Willingness to Pay for the ES.

The valuationwastans| ated i n monetary terms (U0U) o
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Results

i. Evaluating soft recreation

The questionnaire has been tested and 70 answers were galimémgda week of on

field faceto-face survey

Featured analysis of the sample
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Most of the respondents come from the Flemish re@tagure 9). The majority of
respondents live within municipalities adjacent to the studya avhile others come from

greater distances u ¢ h
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Figure 9: Map of respondents’ origin
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x Distribution by gender

The majority (66%)f respondents are malEigure10a). The questionnaire has been
mainly administered during winter (Janudfgbruary). This suggests that males are more
likely to go out for a walk during cold season.

x Distribution by age

Only 40% of the people surveyed aged less Gtagears olqFigure10b). Whilst this
underrepresentatiocan be partly explained by tiveeekdag period chosen for the survey
older people are also more likely to answer our questions as yopeggleare often busy
running or cycling and less likely toogt and take some time to answer questions

x Distribution by employment category

A

As a question related tpeopl ed s empl oyment status (
employed, social beneficiary42% of respondent are workers and 49% are refirggure
10c), which matches accurately with the distribution by age. This also highlights the fact that
there were only few unemployed and no social beneficiary, which controverts with the idea
that this category of person have more free time anttidwnce enjoy soft recreation more
often.

Figure 10: Demographic indicators: (a) gender, (b) age threshold
and (c) employment categories

<60
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40%

(@) (b) (c)

unemplo
yed
8%
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Factors affecting travel costs

Amongst all variables questioned during sugvey the total cost of travelasshown
being totally separated from several factors like levelwdiss, wage, sector of businéss

However, travel costs are well correlated to others factors as demahbehie/.
x Link between expenses on site and ways of travel

Respondentsé answers have highlighhed tw
foot and by car. The possibilitiee come bymotorbike orby trainwere not represented at all,
and cycling and busere very low represéed.

The costanalysedwithin Figurellrefers to expenses on site only. In fact, travel costs
were directly linked to the ways of transportation: people comimgoot are notpaying
anything tocometo the site while the ones dimg need to buyuel,pay car mai nt enat

People driving to the site are spenditwgce theamount of moneyaid by people
comingon foot Figurel1l). Actually, people coming by car, i.e. from further away, are more
likely to spend more time away from home and spend more monéyoidrand/ordrinks on
site.
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Figure 11: link between expenses on site and main ways of travel
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x Link between costs and time

Re s p o nd e n damonsteat@asleararrslation between costs and the frequency
of visits, as well as the length of stéigure12). Actually, people visiting the site every day
spend the less money totrateb and on si t e, wahitelpeodenvisitng er ag e
the site only a few times a yearespp moretotn v e | and on site, .Mith an
the same time, people staying on site for the day spend almost three timesonae
(average of 291 ) t han people visiting the sOi)e for
This may be explained by theehaviar of people coming from a longer way who visit the
site less often but probably stay longer in comparison with locals who go to the wood every
day for a short time.

Figure 12: Relating travel costs, visit frequencies and length of the stay.
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Unit cost per visit

Based orthe questionnaires, we calculated an average amount of money that people
spent when travelling to the sifgeeTablell).

The basic travel costs abased on the number of kilomet peopleclaimed travelling
according to thie mean of transportation(the figure was doublehecked with standard
internet distaoe calculation such dsoogleMapsMa ppy. ¢€)

The unit price per kilometre isonsideredo be null whencomingon footwhile of
0. 330/ kaoming lbyecar Thisamountis commonlyused within administrationand
businesses in Belgium to defraynployee8 t r a v lethkesdantosadcaunt fuel, tingear,
brake, car servicing &

The amounts of expenses on site wirectly given by respondents.

Finally, the opportunity cost has been calculated based on the time people spent on
site considering that hour is worth 1 euro (seer e v i 0 u sFac®ors aftectimmg riravél
cost®).

As a comparison point, the average value we obtain fall within theviatdr -2 . 50 0
2 1. h&Moonset al.(2000)found wheranalysng travel cest within the Meerdaalwoud.

Table II: Unit cost per visit

Average of travel costs only 3.39€
Average of travel costs and expenses on site (total 14 34€
costs)

Average of total costs and opportunity costs 16.83€

Value of soft recreation according to TCM

If we consider that the Meerdaalwoud obtain an average of 1 million visitors per year,
and that Meerdaalwoud comprises 2000ha of ground (Mebak 2000), he global value of
soft recreation is estimated 4Al5@ahhavepermagyrea

ii. Evaluatingbiodiversity andquality of life

Two valuations groups were organised according to the geographical scope of the 4
municipalities: one inhe Walloon region and the other in the Flemish region. People invited
to participate at the group valuation were chosen on the basis of the ones interviewed during
the social valuation. Group valuations were made up of an average of 8 people, oneomoderat
involved to guide the discussion through general questions and one assistant moderator to
take notes.

Featured analysis of the sample

x Distribution by origin and workplace

Most patrticipants, either for the Walloon or the Flengsbup valuationlive in the
area being assessed and/or also worked within the same area

Tablelll).
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Table IlI: Distribution by origin and workplace

Lives 1 Wor ks ir
Grez-Doiceau& Beauvechain 89% 67 %
Oud-Hevelee & Bierbeek 71% 71%

x ES as seen by participants

All participantsin both groupsonsidered themselves as direct userE®flt means
that they interet directly with servicese.g. walking in the wood, enjoyingcenery views
from the | andscape ¢

Regarding the quality and quantity of HSee Figure 13), Walloon participants
edimated it globally poor (77%). Actually, 34% found it inadequate and 33% satisfying while
only 33% assess the quality as good or very good. However, participants from the Flemish
region determined the quality and quantity of ES as globally good (57%).

Figure 13: The perception of the quality of Ecosystem Services in general

FR NL

Discussion about the valuation of ES
x Individual questionnaire

During the first part of the meeting, all participants were asked to answer individually
two questionnaires; one concerning the conservation of biodiversity and the other dealing
with the quality of life (QoL). From their answers, we obtained their willingness to pay
(WTP) for both ES (se&ablelV). It highlights that Walloon participants are not willing to

pay individually (72.5%) in opposition to Flemish participants which are totally willing to pay
individually (86%).

Table IV: Willingness to pay for Ecosystem Services on both sides

Participants WTFR VL
Biodiversity 33% 86 %
Quality of Life 22% 86 %

x Group discussiomg FR

The facts mentioned during both discussions about both conservation of biodiversity
and quality of life were the same. Hence, we choos@aadysethe two ES together.
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During the discussion, none took on the leadf the group, which allowed everyone
to Peak freely. In general, they put forward many arguments against the attribution of a value
to ES.

e The economic value of ES is infinite due to all the services given by
ecosystems

e |t is not possible to put a valwue on th
a citizen investment

e The only people willing to pay are the ones concerned by an emergency

situation
e Using euross difficult as it is not linear through time
e Giving money wil | be useless +f 1T t0s no

well managed by pdicians for the moment
e |t is difficult to give a price for a feelingg.g.good quality of life like

feeling good in the pnvironment where o
e They already give all their time working for the protectiofc&f

However, #ter one hour ofdiscussion #ltogether, they were really willing tdo
somethingon the contrary to what they were saying at the beginning. They finally came up to
aconsensus of O6substitutioné, i .e. tM5 pay me
of their monhly wagg or time working force(1 hourperweek dedicated to the giection of
ecosystem servicgs

However, they even went further in the discussion referring to the rehabilitation of a
0 c iservickaiming at the protection of ES. They also suggeatedher valuation technique
which could be a rolplay of ES in which everyone should present what they would be
willing to leave to their children such as a nature rich of biodiversity with numerous healthy
ES.

x Group discussiomg NL

Also in this sessiorthe respondents were not keen to attach a monetary value to the
selectedES Two observations are contrary to the visions expressed by the Walloon
respondents:

e During the discussion, Flemish respondents indicated they were against

monetizing their contribiion. With the Walloon resmdents, we noticed

the oppositeaendencies, i.enot willing to provide a figure during the
individual evaluation, but during the deliberate discussion an agreement
was reabed on a minimal contribution;

e The Flemish respondentensidered nature and landscape management
on the one handandcreation of a good place to évon the other (and
additionally to other ES, als, as being public goodsthat should be
managed by public bodies, using tax money. Some respondents were
even suggesting they were willing to contributeth extra taxes,
providedthis creates betterdiving environment (ira broad sense). This
is in contrast with the Walloon respomie, who were explicitly against
(extra) taxes.

x Resulting valuation

While it is difficult to obtain a monetary value from group deliberation, we obtain the
monetary value of 0.5% of their monthly wage or 1hour of work per week.
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Conclusion

Most ES cannot beassociated with market prices. Therefore, two indirect
measurement techniques have been selected for the economic valuation: [1] revealed
preferences, with travelling cost estimates, and [2] deliberative valuation, with focus group
discussion and delibation.

While the technique of travel costs has demonstrated good results time-
consuming The methodremainscommonly used and based on stated preferences valuation
which relies on individual preferences to construct social vallre®rder to discat its
potential pitfalls, we insist on the importance of deliberative methods in which tqubsi
assume social individuals.

Environmental economics literature is pleading for the use of deliberative valuation
techniques to monetize public goods, instehdiing economical quantitative techniques.
However, respondents participating in our workshops were unanimously not supporting
monetizing nature anBS, which is in line with critics against monetizing nature raised by
some scholars.

The global value ofesf t recreation is estimated at a
and 841504/ ha per year. The values of bi odi
0.5% ofsomeoneds mon thburper weekoffseo me o noenées workmg s pent
for nature conservation amhhancing natural and sematural areas

2.2 INTEGRATING ECOSYSTEM SERVICES DIMENSIONS

As Steffen (2009) argues, without imprav&nowledge of the dynamics of socio
ecological gstems, it is almost impossible to design appropriate geanant tools or even
the adaptive intervention experiments needed to inform policy and management. Therefore, it
is crucial to bring altogether the knowledge gathered in the sbmalhysicaland economic
valuatiors.

With the social valuation we identft through faceo-face interviews the owners and
beneficiaries of ecological functions that actually deliver services, which are then valued
within their social and decisional contexts. With the biophysical valuation we laddeé
flows between ecologad functions that actually deliver services, in order to identify the
relationships between ES and the land use. With the economic valuationdinextly
estimaté the prices of specific ESbenefits through revealed preferences and groups
deliberation

a. Translating the Values of Ecosystem Services into Indicators

The social, biophysical and economic values are compiledané integrated table
(TableV), allowing identifying the ES of crucial importance to the local community that can
be scientifically measured along either one or both of the other pillars, biophysics and
economics. This integration should sketch atiblistic picture of the sociecobgical ystem
studi ed, e mp h asintheiemgy i t hremefmh WmMamer specti ve t
Approach promotes (MA 2005; Rounsevetlal. 2010; Hainesyoung and Potschin2010).
The aim is not to define a common artificial unit but to allow focusing on the conflicts and
tradeoffs between services, with respect to their providers and beneficiaries.

Asanx amp | e, |l et us consider .ltibrenke@Ef8stibpr ot e«
the social valuation and has an average score of 1.7. Both the rank and the score can be
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considered and used as indicators of the social importance of this ES in the study area. From
the biophysical valuation, we obtain information aboutwetfnand soil water saturation (in

mm/day and % of saturation respectively). These outputs can be turned into one qualitative
indicator of the capacity of a parcel to retain water (e.g. high capacity; medium capacity; low
capacity), whichareaggregated &t he s cal e of tthiment withinvthestudpy | e 6 s
a r eRaotection against floodsould havebeenvalued econmically with a method based

on revealed preferencelrough nsurance premiunthatare orrelated to the risk of floods.

The added cogtaid by households living in a flosprone areaould be aggregated for the

whole study areaUnfortunately, these data are sensitive and adw&ssot beengrantedso

far. Alternatively, a proxy measure could be basedflood hazard delineation. Tdi

approach requires combining information on terrain elevation and wateffeuwith and
without current | and use, i n or derThetsmatiapb r od uc
difference between both maps crossed with curramthanisedareas wuld return a proxy

measure of the avoided damages. Nonetheless, this method requires too much resource,
especially for ruroff alternatives modelling with the DVM and for validating results.

Table V: Integration social, biophysical, and economic valuation of Ecosystem Services.

Social Valuation Biophysical Valuation Economic Valuation
Protection against floods 7|Run-off, soil water amount  qualitative levels
Conservation of typical local species 2 1. 69 Stated preferences Discourse-based valuation
Soft recreation 3 1.68 Revealed preferences Travel cost method
Good place to live 4 1.66 Stated preferences Discourse-based valuation
Aesthetics/Artistic inspiration 5 159
Food/Fodder 6 1.58|Crop productivity Crop yield (T/halyr)
Education/Learning 7 1.58
Protection against erosion 8 1.51|Run-off, vegetation type Soil loss (T/halyr)
Habitats for plant and animal species 9 1.49
Pollinisation 10 1.38
Therapeutic/relaxation 11 1.3
Opportunities for scientific research 12 1.26
Employement in nature/landscape management 13 1.24
Natural water purification 14 1.24|Run-off gualitative levels
Sense of place 15 1.2
Employment in agriculture 16 1.18
Social relations 17 111
Natural Air purification 18 1.08
Historical landscape 19 0.99
Regional products 20 0.99|Productivity T/halyr
Climate regulation 21 0.93
Real estate 22 0.89
Carbon storage 23 0.86 |Ecosystem CO, exchange gC/m?
Wood production 24 0.78|Productivity & forestarea  m3/halyr
Employement in recreation/tourism 25 0.61
Protection against noise 26 0.57
Spirituality 27 0.54
Regulating pests and diseases 28 0.22
Berry/Plant picking 29 0.18|Shrubs productivity T/halyr
Biofuel 30 -0.15|Productivity & GDD5 T/halyr
Hunting 31 -0.81
Hard recreation 32 -0.95

b. Spatial dimension: identifying current tradeffs and synergies

As can be gathered from the above example, ES may have different values and
indicators depending on the level at which theyamsessed. The geographical dimension of
ES valuation complexity should therefore be taken into account. The challenge is to
adequately match LU and ES with considerations for both their respective spatial extent (what
is the scale to be used for identifgieach ES) and their maig-many relationships (one LU
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can contribute to sever al ES; one ES may
consider a small strip of land along an agricultural field covered with grass.

1) Standing alone, the parcel affea niche for plants and animal species in a specific
spot. Therefore, that particular LU may contribute, at the scale of the parcel, to the ES
AConservation of typical | ocal specieso
second infableV);

2) In combination with a variety of other LU applied to other parcels in the larger
vicinity, the grass strip enhances the viewpoint scenery, at the sdhke lahdscape.
Therefore, this combination of LU contr.i
social value; 5th iTableV);

3) Likewise, for the ame combination of parcels and/or in combination with other-agro
environmental measures (AEM) applied to the neighbouring parcels, the grass strip

may contribute towaterremf f mi t i gati on, relating to t

ES at the scale of @ver catchment (high social and economic values; ranked first in
TableV);

4) The grass strip may also be part of the ecological network of the endgestiady
area, provided it is well distributed amongst the other (9eatural land patches.

(

b

Therefore, It may also contribute, at t he

for plant and animal speciTade¥). (hi gh envi

In consequence, the contribution of different LU to the values of ES greatly depends
on the spatial level(s) of the service: parcel, loeaghbourhod , r i ver cat chment

This can be illustrated with ¢ghthird part of the interviews conducted during the social
valuation TheMap promptingnvolved askingespondentsvhere are the most important ES
located in the municipality he/she lives. This mappaxgrcise gives more insight on the
effective use of the environment by the interviewees. During the interviews, most
respondents mentioned potential synergies or conflicts between different services and/or with
urbanisation.

In a nutshell, the accumulatedtention is put over the Meeedaalwoud aféigure
14). Interestingly enough, the Frenspeaking respondents refers to the Meeedaalwoud as
one lar@ patch mainly offering recreation ES and habitat for local species ES. Conversely,
the Dutchspeaking respondents were more selective on the spatial extent of ES provision
they considered (see the number of subdivisiorsignre 15b), but the most cited ES were
identical to the Frenehpeaking respondent®kegarding conflicts and synergidsadure 16),
the most cited threat for ES provisioning is, as one would expect, urbanisation Bilst
positive interactions are seen to be within the leased dense area, most of them being protected
to some leel. Overall, it is important to stress that ES location almost never occurs within
urbanised areas (to the exception of a few, amongst the smallest ones). This suggests that
ecosystems present within villages are not seen by respondents as ES providers.

We believe the graphic synthesis is a crucial tool when performing participatory
research because stakeholders can picture more easily the theoretical implications of such LU
over such ES and express their own knowledge within the same communicationdremew
(see sectior?.3, page62). The comparison of different views will help gaining insights.
Moreover, when applied to a case study area, LU location in a landscape allows a spatial
analysis of these values (concentnatio di sper sion, neighbourhood
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Figure 14: Number of time a patch has been cited for provisioning one ES.
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Figure 15: most popular ES per zone.
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Figure 16: zones where conflicts and synergies have been identified.
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c. Temporal dimension oécosystems services

In order to measure future states of the landscape, i.e. changes in ES provision
resulting from potential land use changes, we need a dynamic model. This is an important
component of the VOTES framework as it is the spatially explicit depiction of alterrand
use features (Cowlingt al. 2008). Dynamic models have the advantage of not only providing
a description of key ecosystem units and functions, but also of depicting their interactions in
space and time. These models describe the interactionedretiand use, climate and
environmental changes to project their combined impacts on ecosystems structure and
functions under given scenarios for the future.

Ecological value of ES is closely linked to sustainability. The use of these services
should inded be limited to sustainable use levels to guarantee their continued availability (de
Grootet al.2002). These sustainable use levels should be evaluated within a complex system
framework (Limburget al. 2002), i.e. by taking into account the interactidmstween
ecosystem functions, which requires a dynamical representation of the ecosystems and the
social systems (Boumases al.2002).

I n that context, 0l and used refers to b
managing that cover. Therefore, thedelling exercise does not only imply the identification
of the biophysical processes driving the cover dynamics but it also requires information about
the socieeconomic context in which land management decisions are made, especially
regarding farming divities.

Methods

In order to do so, we combine tBARAIB DVM (used for the biophysical valuation),
accounting for the evolution of the natural environment, with a spatial Apgsdd Model
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(ABM), representing the societal and spatial components of tin@le® system under study
(afterMurray-Rustet al.2011). This emerging technique in geocomputation allows capturing
systems dynamics, complexity and properties that can lead to multiple, interacting and
conflicting processes, satirganisation and emergasn (amongst many others: Bousquet and

Le Page 2004, Gilbert and Bankes 2002, Pagkat.2003, Phan and Amblard 2007).

Running the couple DVMABM simulator for a recent period of the past allowed for
its calibration and to produce maps of the currentasibn in terms of land use, land cover
and ES locations and values (see subseibp Biophysical valuationpage28). Likewise,
simulations under different scenarios, which depict distinct policy xtsgand broadescale
sociceconomic implications, will provide information on potentially new spatial distributions
of ES. These changes over time allow updating the set of indicators for defined time steps
(e.g. every 10 years) and for each scenario.eéer, vectors of change (of indicator values)
can be drawn when for instance an agricultural parcel is converted into a residential area, or
when a farmer decides to convert practice frontensivé to 6 m@anic farmingd with more
AEM.

i. Scenarios

Socieeconomic storylines

The three storylines depict different pictures of possible future developments.
Nevertheless, we assume for all three of them that Belgium and thus the case study will
develop along a line that approaches European standardsEb&ffended ECOCHANGE
project adapted from the classiCBRES storylinesNakicenovicet al.200Q).

x BAMBU(business as usual)

BrabantWallon seeks to realize the potential synergies between economic
development and protection of the environment throughroc and less intensive agriculture,
the protection of nature and through supporting clean businesses and service sectors in the
region. Although concentrating on less intensive agriculture in general, there are still big
farms with intensive agriculturxporting to national and international markets. In general the
region developed well. Welfare remains on a high level. People are well educated, the
unemployment rate is low. The people mostly work in the Brussels area and accept the daily
commuting (maity by public transport), as this allows them to live in pgban area close to
nature for recreation. Such areas have been further elaborated. People are awag@ngf on
global changes, are willing to contribute to their solution, mainly through edonom
instruments and technological progress.

x GRASmarket oriented)

As the general developments in the EU in 2050 are oriented towards more
liberalisation and loss of power of the influential institutions, the development of Brabant
Wallon in the last decadewas accordingly shaped by the diminishing importance of the big
institutions of Brussels. Despite this loss, the region managed to continue playing an
important role on the international market, as many headquarters of big corporations remained
located n Brussels. Thus, Brussels and its adjacent regions profited from growing economic
liberalism and deregulation and remained wealthy.

x SEDQsustainable development)

BrabantWallon 2050 is shaped by a general belief in sustainable development and a
change twards the latter. People are convinced that their way of life matters for people
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around the world and that they carry a part
life. The area remains wealthy and wetlucated but is not driven by econorgrowth and

income increase. People enjoy the opportunities they have, starting from recreation over
supplies of organic and fair trade products to an enhanced citizen integration and
empowerment.

Climate scenarios

The climate projections use@hen running the CARAIB DVM come from the
ARPEGECIlimat model (Gibelin and Déqué 2003; Salas y Mélia et al. 2005). Simulations
were built for the period 195P050, under the A2, A1B and B1 SRES scenarios of the IPCC
(Nakicenovicet al. 2000) respectively matching ¢h\GRASS,BAMBU and SEDGsocic
economic storylines described above.

For all the meteorological variablegninimum and maximum air temperature,
precipitation, percentage of sunshine hours, air relative humidity and wind spezd)
calculated the anomalies the ARPEGECIlimat simulations between any given month (past
or future) and the average monthly values for the reference period20985 These
anomalies were then interpolated over the study area and combined with the monthly
averages of the Beauvechaimmeteorological data to provide monthly time series for 1950
2050 for all SRES scenarios simulated by ARPEGIEat. The DVM was run over the years
1985 to 2050 in transient mode usingsiaelimatic scenarios as inputs

ii. Land use dynamics

The societal andpstial components of the complex system under stwdynodelled
with an AgentBased Model In a nutshellthe simulator considers all farmers independently.
Every time a rotation ends on one of his/her parcel, s/he takes a decision on the next crop
rotation to apply, considering his/her economic situation, his/her sensitivity to environmental
and social impacts of the available crops and expected returns from growing the crop rotation.
His/her actual returns are a modulation of price evolution iféaflg scenario based) and
effective vegetation growth (as simulated with CARAIBMore details can be found in
Murray-Rustet al. (2011). In addition a certain amount of agricultural surface is claimed by
urbanisation every year and removed friamme access.

A number of quantitative variableand thresholds are derived from the qualitative
information contained in thecenario storylinege.g. farmers are more willing to adopt
organic production, because of a positive societal feedback, besidgwicesp in the SEDG
scerario). These include: [Thrmer typologiesi(e. the behavioural responses of farmers
based on interviews in the case study argg)economic trends (i.e. crop prices evolution)
and [3] societal changes (i.e. keeping/removingsglies, technologies influence, farming
management strategies, people concern for | a

Baseline data are derived from existing land use maps, crop rotation dstghzss
market prices(including FAO figures) farmer® i n t end\scieatificsliterature (e.g.
Abiltrup et al. 2009. A specific attention haalsobeen put on urban spradatabecause of
the specific situation of the case study area.

iii. Dynamic Vegetation Modelling

Therefore, the range of the DVM primary inputsestended for including socio
economic and environmental changes described in the explored scenarios (e.g. new
agricultural practices and milder climatic conditions). Then, the ABM simulates spatially and
dynamically | and use cehaiousandfardsnarlagementgchoiceso m a
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as a response to these seetmnomic and environmental changes. Finally, the biophysical
indicators are revaluated per scenario in light of these dynamic changes.

Results

The projection of vegetation growthis madefor a time horizon of 2050, with
intermediate results for every decade between 2000 and 2050. Valuation of ES is achieved
through the use of indicators, which can be evaluated from the outputs of joint simulations of
the DVM and ABM under the selected mte change and storyline scenariose Th
biophysical valuation focuses on the sasnbset of ESised for assessing the current values,

i.e. protection against flood (rank 1 in social survey), food/fodder (rank 8), protection against
erosion (rank 10), natal water purification (rank 16), carbon storage (rank 25), wood
production (rank 26), and biofuels (raBR).

Two different set of mapsf the biophysicalindicators evolutiorare analysed: [1]
under climate change only (dffie DVM simulations) and2] under combined climate and
land use change (DVMBM integrated results).

I. Future evolution of ES under climate change

Under prescribed environmental changes corresponding to the climatic scenario A2
and associated increasé the atmospheric C@ concentrdbn, we can already observe a
strong response of the various ES indicabatsveen 1992000 and 2042050(Figurel7).

Maximum monthly ruroff increasesvenlyover thestudyarea, with typical increase
of 10 to 20 mm. Its cumulated value over the study area can thus be expected to increase
significantly from the present to the future in response to climate change.

This impliesa significant impact ovewater quality and a higher risk of floods in the
area. In terms of land use, we can easily understand the role of the forest, which exhibits a
lower run-off increase compared to the agricultural part of our case study. The same trend can
be observed on the map of soil loss anomakégufe 17b), where theforest, natural and
pasture areas lead to smaller soil loss anomalies compared to croplands. The difference due
to land use and land cover is less marked for soil carbmurg 17d) than for othelES
indicators, even if, once again, natural areas can be identified. An overall trend to soil carbon
reduction is indeed observed in response to climate warming which favourgl€ase from
soil heterotropit respiration.

Regarding absolute yield dnwood production anomalies in T.p&" (Figure 8b),
crops seem to be less influenced by the environmental changes than forest areas. However,
relative increases are similar: for wood production, the area sh@asaf approximately
11% compared to the present, while crop yields increase on average by only 10% (both values
being for the 2042050 periogrelative to 19942000). This increase is presumably the result
of the CO2 fertilization effect. This increaseproductivity is not large enough to compensate
for the increase in soil heterotrophic respiration, so that there is a net reduction of carbon
sequesation over the whole area

In conclusion of this preliminary step, we can identify a-negligible inpact of
climate change on the ES provision in the study area.
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Figure 17: Maps of the anomalies (2041-2050, compared to 1991-2000) of each ES
indicators under climate scenario A2 (IPCC). Land use and land cover are assumed constant
with respect to the current situation.
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il. Future evolution of ES under combined climate and land use change

The final aim of the project is to obtain integrated results, where the impacts of
climate and land use changes are combined under a givenesoonic storyline. The
methodology developed for this last step is made of a joint application of the DVM and the
ABM. First, the expected changes in ES indicators in response to environmental changes,
which are direct/indirect outputs of the CARAIB DVM, ardroduced as inputs into the
ABM. The agents defined in the ABM react to these environmental changes as well as to
pressures exerted by changes in the secamomic context defined by the storyline. The
result of these agent reactions is a change in tes&dand/or land coverThis allows a
mapping of the changes in ES indicators, which takes both environmental (climatgndO
land use/cover changego account

Land use chang&rban sprawk future farming practices

The surfaces available for buitg) further residential and other dwellings are identical
for all three scenarios. They correspond to the areas indicated as such in official zoning maps
(seeFigure18). However, the yearly rate of urbanization has been adapted according to the
scenario storylines so current trends of urban growth apply to BAMBU, with a higher and
lower shift for GRAS and SEDG respectively.

Through simulations, the remaining agricultural land is managed according to the
scenario storylines with quite distinct variations of the rotation applied observed. For
example, monocropping was allowed under BAMBU scenario but banned under SEDG (see
Figurel19). As a result, the diversity of the landscape, i.e. the number of different crop types
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observed at one moment in time, is much higher under SEDGF{gaee 20). This is
partial consequence of more farmers enrolling for organic productiofripee21).

Figure 18: Current state of urban areas in the four municipalities, by age of building
and remaining areas available for further building expansion
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Figure 19: Landscape change between todays’ distribution and simulated management
practices in 2050, under two scenarios: business as usual (BAMBU) and sustainable
development (SEDG)
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Figure 20: the “diversity” indicator at baseline and under two scenarios: business as usual
(BAMBU) and sustainable development (SEDG)
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Figure 21: The management orientation at baseline and under two scenarios: business as
usual (BAMBU) and sustainable development (SEDG)

Baseline BAMBU 2050 SEDG 2050
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Evolutionof ES

The three scenarios suggest different response of land use in the study area. On the
whole, they show different responses in term of urbanized and forest areas. According to the
SEDG scenario, urbanized area experiences a smaller increase (in sompath the current
land use) than the one experienced under the GRAS scenario (but not in terms of number of
plot of land). On the other hand, areas dedicated to forests or trees increase slightly under the
land use change calculated for the SEDG scephuit they also increase in the results for the
GRAS scenario and the increase is even larger than for SEDG. So, land use changes with
respect to current land use map are more important under the GRAS scenatrio.

These changes will have an impact on thevigion of different ecosystem services.
Directly affected by land use changes, the crops and forests productivity show some important
variations Figure 22a-b-c). At the end of the period, a wellarked increasing trend can be
observed for the cropping of sugar beets (and grass cover) under BAMBU and GRAS
scenarios while the third scenario favoured a mix between cereals, sugar beets and grass
cover. Thidast choice explains the important decrease observed under SEDG scenario for the
cumulated crop yield over the entire arEay(re23a) and, probablythe larger variability of
the results. Changes in the land cover type hasmaelked effects on the cumulative yield of
forests and trees over the area, due to the combination of an increased yield under
environmental changes (G@ertilisation combinedvith lengthening of growing season) and
an increasing trend of forest/tree areas under ssmmaomic changes (Figure 10Db).

Regarding biofuel production (evaluated through the yield of rapeseed crops), 1o long
term trend is observed for all scenarios, btrong (almost) cyclic variations are present
between 2010 and 205Bigure23c), due to the varying number of rapeseed plots associated
with crop roation.

Another important ES estimated here is carbon storage into the soil. Like for other ES,
we can highlight a strong impact of the land cover type on the distribution of its indicator
values Figure22g-h-i). During the concerned period, cumulative soil carbon stock decreases,
indicative of a more important release of £i@to the atmosphere, with worse results for
SEDG scenario (Figure 10d). Accandito BAMBU scenario, decrease is less marked than
for the other two scenarios, probably as a response to the expansion of forests and trees areas,
which allows a larger storage of carbon into the soil and partially compensates for the overall
decrease dut® enhanced soil heterotrophic respiration.
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As a result of the changes in roff (Figure22-k-1 & 10f) and land cover, soil loss
exhibits globally asmall decrease~{gure22d-e-f & 10e), with a positive impact of the land
cover tvanges under the SEDG scenario.
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Figure 22: Maps of the absolute values (2050) for some selected ES indicators and their average change.
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Figure 23: Graphs of indicator evolution for some ecosystem services (cumulative values for
the study area): crop yield (a), forest and tree wood production (b), rapeseed yield (c), soil
carbon content (d), soil loss (e), number of high run-off events (f).
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To answer the question of the protection against flood, we associated floods observed
in the four municipalities and the nearby areas withrtimeoff (Figure 22j-k-I) of the area
calculated by the model for the same period. This procedure allowed to fix a threshold on
daily run-off (or more precisely a-8ay running mean of dailgun-off) above which a flood is
obtained Figure24). Using this threshold on daityin-off in the model allows the calculation
of the average number of floods per year and its evolution intoutieeffor the three
scenarios. The results show no significant increase of the average number of flood events
over time, although floods seem to be more recurrent near the end of the simulated period. As
previously mentioned, the land use change is atittbrough increasing urbanized and
forested areas which may result in a balance between thenastedrun-off peaks of the
constructed areas and the lown-off of the forests. However, there is no major difference
between the three scenarios in terhprojected number of flood events, probably because of
a compensation of the increase of urbanized areas by an increase of the forest areas in the
studied scenarios (see above).
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Figure 24: Graphs of the number of flood events
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2.3 PARTICIPATORY LAND USE MANAGEMENT FOR
SUSTAINABLE ECOSYSTEM SERVICES

The valuation results, set of indicators, graphs and maps of LUC (i.e. communication
tools) were presented to stakeholders during the course of a workstrganisedfor
gathering every grson interviewed plus any other locabpke interested by the subject.

Resultswere presented for the state of existing ES in the case study area and their
current estimated values. The aim of this pleneagto confront, at the scale of the area, the
Ascientific pictureo of current ES to t he
Subsequentlya group discussioamongststakeholdersvas set up in ordetio debate upon
potential conflict zones such as AEMquests, afforestation/deforestation schemes, river
corridor plans and residentiaézkelopment projest The discussion focused on evaluating the
results relating to the SEDG s.dPessildyr other, i n
appropriate visualizain techniques, such as cards synthesizing the main outcomes, could
havebeen used.

The final aimwas to discuss potentialvin-win-win situations (i.e. in economic,
environmental and social terms) which will recognize both short and long term needs, balance
a full portfolio of ES, and increase the resilience of managed landscapesdFal3006) in
order to better picturea sustainable and acceptable scenario for the future of the local
community.

Only half of the stakeholders invited were present dutivegworkshops (with more
people for the Frenebpeaking one).First, reactions were enthusiastic and weltused on
environmental state and its potential evolution. However, no discussion challenged the way
landscape is managed at the moment (i.e. Ijnaitensive farming of one crop at a time on
large parcels)Second, e social valuation mapping was one of the most discussed because
the respondentsdé view of wurbanisation being
was disconnected to thergbected status of the arekinally, It was suggested that the
simulator could better use thegislative prescriptions applying to areas dedicated to future
urbanisation.
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2.4 POLICY VALUATION: SYNERGIES BETWEEN ECO-
SYSTEM SERVICES CONCEPT AND STRATEGIC
ENVIRONMENTAL ASSESSMENT

In spite of the growing attention towardsS, mainstreaming in decisiemaking
frameworks regarding land use and land management is still lacking. Indeed, ES valuation
remains an elusive concept to regientists ando a majorityof policy-makers, making any
integration of ES valuation tools difficult at this stage. Hence the challenge consists in
converting this concept to meaningful measures, which can easily be integrated to current
decisionmaking frameworks.

Thus the need aes to:

e develop a set of practical tools and guidance for the integration of ES valuation into
existing (ormew) tools for decision making;

e (o beyond developing more accurate methodologies to value ecosystems, and also
adapt to the needs, demands and caimds decision makers have toatlevith in their
daily reality.

The range of policy instruments potentially available to mainstream ES is extensive
and involves a wide array of stakeholders (e.g. private sector, NGOs, public sector). Some of
these instrurants already include a number of ES although they are not identified as such
(Maeset al. 2011). There is no single instrument more appropriatehe integration of ES
Rather a choice must be made depending on the decision making context, scale of impact,
time frame for planning and available resources (e.g. financial capital, human capital).

Several options to mainstream ES have been mattionthe literature so far:

e New EU directive (RUBICODE)

e Water Framework Directive, Common Agriculture Policy, Natura 2000, Birds
Directive

e REDD+ (World Land Trust, lEB) )

e Impact Assessments, Strategic Environmental Assessments (QBED, SENSU,
MERITE®);

e Private standards (FSC

e Portfolio Screening (RIVM);

o« é

a. Ecosystem Services and Strategic Environmental Assessments

Mainstreaming ES into existing policies appears as a cost effective sqlUE&B
2011). Therefore, and for a number of other reasons listed hereafter, our objective for this

* International Institute for Environment and Development

° Organizatiorfor Economic Ceoperation and Development

® World Resource Institute

" Research Group on Strategic Approaches to Environment and Sustainability
8 MERITE project, Netherlands

° Forest Stewardship Council

19 National Institute for Public Health and the Erviment Netherlands
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study is to identify potential synergidetween ES valuation and Strategic Environmental
Assessments (SEA).

SEA is a «ystematic process for evaluating the environmental consequences of
proposed policy, plan or programme initiatives in order to ensure they are fully included and
appropriately aldressed at the earliest appropriate stage of decision making on par with
economic and social considerationgSadler and Verheerh996. It is intended to promote
sustainable development by integrating environmental considerations into strategic decision
making for a wide range of actions and development se(taverence 1997Treweeket al.

2005.

SEA is currently the main tool in Belgium for policy makers to assess enweraal
impacts of proposed plans and programmeduthe decisiommaking process.

The choice of SEA over SA, or other policy tools mentioned before, was based on
previols work and suggestions from ti@ECD (2008, from Slootweget al (2010) and
TEEB (201). Cases studied by Slootweqd van Beukering (2008) provide evidence that
valuation tools of ES can be easily integrated in the SEA process, providing information
much wanted by decisiomakers. Moreover, in all cases studied on an international level,
valuation of ES resulted in major policy changes or decisiaking on strategic plans
(Slootwegand van Beukering2008) illustrating the added value of ES valuation in SEA
processes.

Additionally, concentrating the debate on a known instrument would impioye
amount and quality of expert input and feedback, which, given the restricted time and
resources to carry out this section of the studys an important aspect as well.

Finally, SEA has several advantages which can greatly enhance ES integration and
impact:

¢ it is already implemented in Flanders and ‘alloniaand therefore comes with
valuable institutional capacity;

e it covers a wide range of issues (agriculture, forestry, energy, industrgpadran
waste & wat er)thosampeoges poteyddor imgact;

e it (is intended to) relies on the 3 pillars of sustainability which are used tiwatig
the VOTES approach as well;

e it aims at transparency arfficiency in decision making;

e someESare alreadyoutinely used in SEA (Slootwesj al.2010)

About SEA

SEA (EU directive 2001/42/EC) is in force since 2001 and had to be implemented by
each member state in 2004. Article 1 of the SEA Directive (2001/42/EC) states that SEA is
i nt e nocmwdde fior a high level of protection of the environment ancbntribute to the
integration of environmental considerations into the preparation and adoption of plans and
programmes (PP) with a view to promoting sustainable developnidote specifically, its
main purpose is to anticipate and mitigate environntigntalated impacts of significant
spatial developments and of multiple individual projects at an early stage of the (public)
decision making process. The latter often entails additional El& twalried out in line with
SEA.
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By elaborating a series oftainative scenarios, the SEA procedure allows to make
transparent and best possible tradfs in particularly complex decision making environments
and under high uncertainty. In short, SEA is a set of procedures relating to theoprof¥isi
information, onsultationand preparationf an environmental report and takingdings into
account in planning.

According to the directive, SEA requires to go through four key st@tjescreening,
[2] scoping and preparing an environmental red8ttconsultationsand[4] information as to
adoption. Even so, there is no single formal procedure for SEA since it will need to be
adapted to the high diversity of plans and programmes. Nonetheless, an important amount of
international good practice guidance exists tasaskecision makers and consultants on how
to carry out SEATableVI gives a more detailed overview of the important stages\EA
process.

Table VI: Key Stages for the SEA process (adapted from DAC SEA guidelines)

SEA STAGE ACTION POINTS
Establishing th Screening
stablishing the ing th .
context of the SEA Settll’.]gt e objectives
Identify stakeholders
Scoping

Collecting baseline data
Identifying alternatives

SEA Implementation Identifying how to enhance opportunities and mitigate
impacts
Quality Insurance
Reporting
Informing and
influencing decision Making recommendations (in dialogue with stakeholders)
making

Monitoring decisions taken on PP
Monitoring implementation of PP
Evaluation of both SEA and PP

Monitoring and
evaluating

b. Methodology

The integration of ES to SEA can be addressed at several levels: the conceptual level
(general frameworks), the regulatory level (purpose and scope of SEA requirements) and the
applied level (integrating ES at every step of the SEA process)tdxestrictions in time and
human resources we opted to start with conceptual integration. The next step would be to
work at the regulatory and applied levels as well in order to achieve effective integration. This
however requires a conceptual framewuaithich is clear to all the stakeholders involved in
the integration process.

To insure data validitya triangulation of methodologies was used: literature review,
expert interviews and focus group discussions.

Literature review

During the months of Junduly and August 2012 an intensive review was done about
SEA implementation in Belgium. Important law and policy documents were screened in
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Flanders and Wallonia to determine to what extent SEA has been implemented effectively in
formal procedures. Additrmlly informal contact were made with government officials to
assess results and gather extra information.

Another review was carried later on, and until March 2012, about ES integration
experiences into policy instruments and specifically into envirotehassessments.

Expert interviews

From August 201 until January 2012, 8 Belgian key academic experts on SEA and
ES were interviewed to determine the current state of knowledge on these issues. These
interviews were conducted at an early stage of the wadkage (August until November
2011) of the project. These interviews consisted of epeded questions and were informal.
Written notes were kept about each interview.

Additionally numerous (about 40) other informal interviews with national and
international governmental officials, academics and consultants were conducted during
conferences and workshop'$ or simply by means of phone calls. Attention was paid to build
up a network to allow fedxdck from various stakeholders.

A number of SEA and & experts were selected and then interviewed based first on
recommendations from academic experts, and using a snow ball sampling afethedrds.
In total, 10 formal interviews were conducted with decision makers involved in SEA and
experts from conswdhcy bureaus carrying out SEA. Respondents were specifically selected
based on their knowledge about SEA and ES (with a strong preference for respondents aware
of both topics). Interviews were doneetwe@ October and April, using sersiructured
questios and until data saturation, although the number of interviews was limited by the
number of available experts on the issue of ES as well. Interviews were also recorded.
Questions were based on the following topics:
e Background, SEA and ES experience, avld of the interviewee
e Status Quo of SEA: Positive and negative aspects and suggestions for improvement of
current practiceknowledge about SEA procedures;
e Effectiveness of current environmental poligies
e General expectations for decision makamgncerning ecosystems in the future
e Networks of SEA in Belgium.

Data from interviews weranalysed in the light of the Belgian environmental policy
context and synthesized into key points of attention. These were then discussadliynfo
with respondentduring focus groups discussion

Focus group discussions

One focus group di scuss MBRdiengn)s ihrel Br tlag s & Ih
respondents from Flanders. The aim of this focus group was to present some preliminary
findings and recommendatiof@r the integration of ES valuation to SEA in Flanders and to
discuss the potential of such integration.

1 ESP conference Wageningen 208dVALUEate NATURE B r u s s leelpag TEHEB Tdnference 2012,
12 Belgian BEES workshops.
13 Arcadis, Ecores, Mieco Effect in Belgium.
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A representative of the SEA body, of a major consultancy bureau and of the ministry
of Nature and Energy were present, as well as two members of thES/@roject.

First a PowerPoint presentation about ES valuation and the VOTES project was given
to refresh participantsd memory about the | :¢
important recommendations identified by the VOTES project wasepted afterwards for
further discussion.

c. Results

Statusquo of SEA in Belgium

The legal framework for SEA in Belgium is determined by Directive 2001/42/EC of
the European Parliament and of the Council of 27 June 2001 on the assessment of the effects
of certain plans and programmes on the environni@ohurmanst al. 2008. This directive
has currently been transposed both into federal and regional legislation. Whether the former
or the latter is applable, depends on the government who is issuing the plan or programme
in particulari and thus on the policy area the plan or programme relatésntohis section,
we will investigate the current legal situation on the faljé-lemish and Walloon level

i. Federal level

Environmental protection in Belgium is for a very large part a matter for the Regions.
However, because certain plans or programmes in policy domains for which the federal
government holds competence, can have considerate effects on itomreent as well, it
was necessary to transpose Directive 2001/42 on the federal level. Eventually, this was done
t hougRlaMME®R i af W8debruary 2006 (Schurmanst al.2008.

The law listsa number of plans and programmes which by right requir&E@A.
These are situated in the field of energy policy (e.g. plans and programmes with regard to the
means of production of electricity, development of the electricity transmission grid, the
supply of natural ga ) , t hterm treatmemt of radioactive waste and the exploration
and exploitation of notiving resources in the territorial sea and the continental shelf.
Furthermore, plans or programmes that can have significant effects on (megasejrat are
protected by Directive 92/43/EC, arealsy right obliged to undergo S8EA. *°

Any other federal plan that constitutes the framework for carrying out projects and
that can have significant effects on the environment are subjected to arsr@@tedure,
which is guided by an advisory commitféeSome plans, however, are explicitly exempted
from the duty to undergo an SEA.

“bid., 28.

> B0OJ10 March 2006.
16 Art. 6 PlanMer Law.
" Art. 5 PlanMer Law.

'8 plans and programes which only serve national defense or civil emergency; financial or budget plans and
progranmes (Art. 8 PlarMer Law) and plans and programss which determine the use of small areas at local
level and minor modificatianto plans and programes, provided they cannot have significant environmental
effects (Art. 6, § 2 PlaiMer Law).
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ii. Regional level

Flanders

In the Flemish Region, Directive 2001/42/EC has been transposed into a new Chapter
Il of Title IV of the Decree of 5 April 1995 containing General Provisions related to
Environmental policy Decreet houdende Algemene Bepalingen Milieubelbeteafter:
DABM). This chapter was inserted into the DABM by the Decree of 27 April 2G0W
replaced theold Chapter Il, after the European Court of Justice ruled against the Flemish
government in 2006 for failure to adopt the provisions necessary to comply with Directive
2001/42/EC®

The rules of Chapter Il are applicable to any plan or programme than@&jtetes the
framework for granting a licence for a project or (b) for which, given the possible impact on
areas, an appropriate assessment is required according to article 36 ter, 8 3, par. 1 of the
Decree of 21 October 1997 on the conservation of nancethe natural environméht
(Decreet betreffende het natuurbehoud en het natuurlijk milieereafter: Nature
conservation decre) Some plans or programmes are explicitly excluded from the scope of
application of the DABM?

However, only in certain c&s an SEA needs to be drawn up. The general rule is that
a plan or programme that falls within the scope of application of chapter Il and that neither
determines the use of a small area at a local level nor includes any small ¢hanges
subjected to alBEA: (1) if the plan or programme relatesagriculture, forestry, fishery,
energy, industry, transport, waste management, water management, telecommunication,
tourism, town and country planning or land ysed forms the framework for the granting of
a licence for a project listed in Annexes | and Il of the Order of the Flemish Government of
10 December 2004 containing the establishment of categories of projects subjected’to EIA
These plans or programmes dne right obliged to underg@an SEA (2) if, for a plan or
programmeother than those mentioned und&), the initiator of the plan or programme does
not prove, based on the criteria specified in Annex | of the DABM, that this plan or
programme cannot have considerable environmental effettsa number of cases, the plan
or programme can still be exempted from the obligation to undergo and SEA, on request of
the initiator of the plaA’

* 0320 June 2007.

20 ECJ 7 December 2006:81/06. Available ahttp://curia.europa.eu
10J10 January 1998, as modified.

%2 Art. 4.2.1. DABM

23 plans or programmes which only serve national defense; financial or budget plans and programmes; plans or
programmesco-financed under programming period 268006 concerning EC Council Regulation no.
1260/19990f 21 June 1999 laying down general pramis on the Structural Funds and under programming
period 20002006 and 2002007 of EC Council Regulation no. 1257/1999 of 17 May 18@93support for rural
development from the European Agricultural Guidance and Guarantee Fund (EAM3GE)2.2. DABM).

24 For plans or programmes that do determittee use of a small area at a local level ortidel a small change,
an SEA does nateedto be drawn up, providethe initiator proves, based on theteria specified in Annex |
that the plan or programe cannot haveansiderable environmental effects (Art. 4.2.3., 8 3 DABM).

®0J17 February 2005, as modified.
% Art. 4.2.3., § 2 DABM.
2T Art. 4.2.3., § 3bigjuater DABM.
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Wallonia
x Spatial plans

In the Walloon Region, Directive 2001/42/EC has not been transposed into a single
harmonised legal text, but rather into several pieces of legisl@tiearay 2005 Haumont
2007 Schurmant al.2008 Gonthier 2009Leprinceet al.2010.

First of all, he Walloon Land use planning, Town planning, Heritage and Energy
CodeCode wall on de | 6Am®nagement du Territoil
I"Energig hereafter: CWATUPE) contains the SEAegislation for spatial plans The
CWATUPE constitutesthe framework for two categories of spatial plans on different
administrative levels: (1) plans which contain general spatial policy choices, on the regional
level Sc h®ma de d®vel opp e nheraafter: $RER) addeon thealacad levele g i 0 |
(Schéna de structure communahereafter: SSC); and (2) actual land use plans, on the
regional level Plan de secteurhereafter:PDS and on the local levelplan communal
d 6 a m®n a beecaiternACA).

The SDER is drawn up by the Walloon government, whi#eSSC is drawn up by the
local council. Both documents need to contain an analysis and an evaluation of the potential
significant effects they can have on the environnientAccording to the Walloon
government , a Al imitedo oSMEW upbthe SDEHReaNdsS8Cnie a u't
sufficient gi ven t he f (Sochdrmanset al. 2068. Hawewer, e 0 o f
some authors question if this is in full compliance with the obligations of tdieec
2001/42/EC? The procedures to draw up the SDER and SSC, including the evaluation of
their environmental effects, are fairly simifarFirst, a preliminary plan is being made, which
is subjected to a public inquiry and submitted for advice to a nuofledvisory bodies, a.o.
the Walloon Environmental Council for Sustainable Developm&ungeil Wallon de
I'Environnement pour le Développement Duralhereafter. CWEDD). Together with the
final adoption of the plan, an environmental declaratidéclamation environnementalels
prepared that summarizes in what way environmental considerations that were raised during
the procedure are being dealt with in the final plan. With regard to the SSC, the college of
Mayor and Aldermen is required to periodigaBubmit a monitoring report to the local
council on the significant environmental effects of the implementation of the plan and the
possible corrective measures to be taken.

ThePDSare by right obliged to undergoan SE&t{ ude doi nci delaece eny
strategiqug. First, the Walloon government draws up a preliminBByS and orders a
licensed and independent EBxpert to carry out an SEA of the pf&nwith regard to the
minimum content of this SEA, the CWATUPE reiterates all elements of Annex Il of Directive

BsSince 1 May 2010 the former O6CWATUPO6 has7, parelen rena
FrameworkDecree of 19 April 2007B0J29 May 2007 and art. 5, par. 1, Order of the Walloon Government of
17 April 2008,B0OJ 30 July 2008, as modified).

29 Art. 13, § 2, 7CWATUPEand art. 16, 8° CWATUPbr SDER and SSC respectively.

30GONTHIERE., 6LO6O®val uation des incidences sur | 6eWMVvironne.
DElNOY, Act ual it®s du droi't de | 6 am®n a g kimag Arthentsy20@9e r r i t o i
211.

3L Art. 14 CWATUPE and art. 17 CWATUPE for SDERd SSC respectively.
%2 Art. 18bis CWATUPE.
33 Art. 42, par. 6 CWATUPE.
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2001/42/EC, except for a statement summarizing the reasons why certain other alternatives
have been selecté@onthier 2009 The specit content of the SEA, however, is determined

by the government on a cabg-case basi¥. In carrying out the SEA, useful information
obtained during other environmental assessments can be taken into account. Once the
preliminary plan and SEA are ready,public enquiry is organised, which lasts 45 days.
Subsequently, after a large number of advisory bodies (including the CWEDD and the
Walloon DG Natural Resources and EnvironmeidGARNE) were able to produce their
advice, thePDSis approved by the Wlaon government. Together with this final adoption,

and similar to the procedure for the establishment of the SDER and SSC, an environmental
declaration is issued that summarizes in what way environmental considerations that were
raised during the procade are being dealt with in the final plan.

Finally, the PCA are also, in principle, obliged to undemgdSEA The procedure is
relatively similar to the one for the adoption of tR®S but there are some notable
differences. For example, the SEA candrawn up by the local coungilan independent
ElA-expert is not requiredf. Furthermore, the council can decide that an SEA is not required
when the PCA is not likely to have significant environmental effécesven when this
concerns a new PCH.

x List land EIA relateglans

Secondly, Book | livre 1*) of the Walloon Environment CodeC¢de de
| 6 envi r bemeafeermteerCbdd lists two categories of plans which are subjected to an
SEA:

(1) plans and programmes, including their reviews, that aheded on a list | that is
drawn up by the Walloon governmehntOn this list are plans and programmes tha a
believed to (potentiallypave significant environmental effeétsThis list has been drawn up
in Annex V of Book | of the Code and includes laswhsolidation plans, waste management
plans, water management plans, the air quality action programmeapithguality action
pr ogr ammauiber of cases, however, plans and programmes on this list can still be
exempted from the SEArocedurée!

3 Art. 42, par. 2 CWATUPE. Before the SEA is actually being drafted, its proposed content and the preliminary
PDS are submitted to a number of advisory bodies, a.o. the CWEDD.

35 Art. 43 CWATUPE.
% Art. 50, § 2, par. 1 CWATUPE.

37 Art. 50, § 2, par. 3. CWATUPE. For the PDS, this was only possible when an existing plan was being
revised. Some authors question the conformity of this legislation with Directive 2001/ 42¢lRCHIER E.,
66®valuation des incidences sur  6envi r avh DeeNnDg N t des
Actualit®s du droit de | 6 am®n a gimahAnmhemigl 20091283 r i t oi r e en

% This is the codification of Walloon Environmentahw; Decree of 27 May 20080J 27 May 2004, and
Order of the Walloon Government 17 March 20B&J4 May 2005.

39 Art. D. 53, § 1, par. 1, Book | of the Code.

40 E.g. plans and programs elaborated for the sectors of agriculture, forestry, waste manageunsgnyt.eitc. or
plans and programs that need an appropriate assessment, according to the Nature Conservation Law of 12 July
1973.

“! Provided they cannot have significant environmental effects: (a) plans and pnoggravhich determine the
use of small areaat local level, (b) minor modifications to plans and progras) or (c) plans or programes
that do not constitute the framework for future projects that will require an EArA.¥. 53, § 1, par. 2Book |
of the Cod® The exemption needs to be gehby the Walloon government.
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(2) pans or programmes that do not feature on the abovementioned list I, but which
constitute the framework for future gyects that will require an BL and which can have
significant environmental effects. Again, there is a possibility to be exempted fréme
SEA-procedure?

x Other plans

Plans and programmes that do not fall within the two previous categories, but which
can have significant environmental effects, and which are not provided for by legislative,
regulatory or administrative provisions, canldté obliged by the Walloon government to
undergo an SEA. This is decided on a dagease basi¥.

Finally, certain types of plans are, by right, exempted from the duty to undergo an
SEA®

SEA practice and ES potential: feedback from experts interviews

Current SEA practices were discussed during interviews with experts from the MER
body (Flanders), the CWEDD (Wallonia) and 4 Belgian consultancy bureaus. Feedback
from these experts is presented hereafter in two sections: 1) general feedback applicable in
both Flanders and Wallonia and 2) some specific feedback about the Flemish and Walloon
regions.

i. General feedback

Lack of clear guidance for SEA

Although the initial goal of SEA was to achieve sustainability, its daily use focuses on
the biophysicablspects. This is for example illustrated by the structure of SEA reports, which
is often based on the guidance for E{(Aable VII). Moreover there is a lack of clear,
contextually adapted SEA guidance, making SEA exercises a challenge and severely limiting
the number of institutions able to perform them adequately.

Table VII: Structure of the Project — MER

deel 1 procedurele aspecten

deel 2 Algemene methodologische aspecten

deel 3 Methodologie per discipline : mens : gezondheid

“2 Art. D. 53, § 2, par. 1, Book | of the Code. These plans and progeamill eventually be included on a List

Il, based on the criteria of art. D. 54 Book | of the Code, which has not yet been drawn up by the Walloon
govenment.

“3Art. D. 53, § 2, par. 2, Book | of the Code.

“ Art. D. 53, § 3, Book | of the Code.

> Plans and programes which only serve national defense or civil emergency; financial or budget plans and
progranmes; plans and programes cafinanced by the EU under the current programming periods concerning
Council Regulations no. 1260/1999 and no. 1257/1999; the plan for sanitary landfills referred to in art. 24, § 2
of the Waste Decree of 27 June 1996 (art. D. 53, § 4); plans rejblatke CWATUPE (art. D. 53 § 5);

4 Conseil wallon de I'environnement pour le développement durable
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deel 4 Methodologie per discipline : mens : ruimtelijke aspecten
deel 5 Methodologie per discipline : fauna en flora

deel 6 Methodologie per discipline : bodem

deel 7 Methodologie per discipline : water

deel 8 Methodologie per discipline : lucht

deel 9 Methodologie per discipline : licht, warmte en stralingen
deel 10  Methodologie per discipline : geluid en trillingen

Methodologieper discipline : monumenten, landschappen en

deel 11 )
materiéle goederen in het algemeen

SEA and socieconomical assessments

Socioeconomic issues are tackled by a range of paralleljmegrated, instruments.
As a result SEA tends to concentrate on a coaserv paradigm leaving out broader
sustainability issues. Whereas some areas have such high levels of biodiversity that they
require strict conservation, it is equally important to realize that the provision of goods and
services from ecosystems cannot elgp solely on strict conservation measures and requires
tradeoffs to be made with economic and social iss{#sotweget al. 2010. Alas, at this
stage, SEA results often end up conflicting with segonomic assessments leaving decision
makers with a challenging task to achieve best possible-dffglavith little comparable data
and at a relatively late stage of the PPP progress. As a result there is a high demand amongst
experts to see an integration of SEA and secienomical assessments. The ES concept is
therefore appealing to them, yet unclear.

Time and finanial constrains

There is a general consensaarmongst a large number of officidlsat SEA is often
perceived as a costly and time consuming reporting exercise mainly aiming at identifying
environmental constraints to economic development whilst lackirengsiscontent quality
control. Time and financial resources are important constraints for SEA. As Sloetaég
(2010) p uenvironnental @isgessinent, by definition, has to deal with incomplete
information that must be collected in a limited amibaf time, within the limits of a budget
more or less defined by the magnitude of the project undercstudyl n FIl ander s, th
is giving increased attention to the development of an integrated track to speed up the SEA
process. Hence, while the patial of ES to highlight ecosystem benefits to society is
welcomed by many officials, they are concerned however about ES slowing down a process
which is already time consuming as itThie main value of the ES valuation approach here is
to have a mearn® show the added value of a SEA in terms of avoided costs and current and
potential economic benefits. A much desired aspect by officials involved in environmental
management, but also by consultancies.

Quiality of current SEA reports

There are many compids about the low quality content from a large number of SEA
reports. The low quality of SEA reporting and processes is often due to the inadequate tenders
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from SEA contractors leaving too much room to consultancy bureaus working at minimal
prices and prading poor quality assessments. In a sector where competition is high, it is not
surprising that consultancy bureaus generate low quality reports at low prices to ensure
market shares. This phenomenon was confirmed bgrexprorking for consultancies.

A few officials argued that better quality control of consultancy bureaus could be a
solution (e.g. quality control audits) to avoid low quality reports from consultancy bureaus
while others seemed content about the current quality control measures. Thsityaife
quality control for SEA was already identified early onOmvuystet al (1999 in Flanders.

Need for operational criteria, indicators and u$eendly tools

The idea to go about SEA processes with clear criteria and indicator {chstskto
evaluate both environmental impacts and decision making was mentioned Sewesas a
viable and much desired instrument to improve SEA quality. It mainly illustratedetmand
for practical and usdriendly tools to carry out SEA on the one hand, but also highlights that
indicator based tools areghily valuated by policy maks.

Relating to ES assessments, a list of criteria could for example be established for each
ES with corresponding indicators on how to measure their present state and their evolution
over time; as attempted in the VOTES progatl explained above

SEAshould be a planning process

Another recurrent problem stated by officials and consultants alike is that SEA is all
too often carried out as a reporting exertigestead of being a planning process. They hope
that integrating the ES approach in SEA candabout the necessary momentum for change.

By adapting the key stages of SEA to include ES, attention could be paid to ensure a greater
focus on processes rather than outputs.

Also, because ES requires including time scale issues (e.g. due to timéetagpef
long term biophysical processes), they see an opportunity to implement better monitoring
tools to assess environmental impacts after plan and programme implementation. Monitoring
is virtually nonexistent at this stage. A consultant pointed odhatcost of monitoring as a
major barrier to implementation.

ii. Walloniafeedback

SEA is not well implemented yet in Wallonia. Currently there is a lack of clear
guidance on how to carry oah SEA As a result, public institutions recurrently formulate
unclear tenders to consultancy bureaus, which then generate low quality assessments based on
limited and often inaccurate data. Some officials ask for new guidance for SEA and better
guality control for consultancy bureaus. Only few (2) consultancy bureauslactiated that
they knew how to carry owin SEA illustrating a lack of institibnal capacity for SEA as
well.

Nonetheless this is seen as an opportunity to some experts. As guidance has to be
developed yet, they expect a window of opportunitydii@ctly include some ES in SEA
guidelines. However, officials unanimously mention the need for political will to do so. As a

*" Thus following an ElAlike approach rather than following the key stages of an SEA.
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matter of fact several experts believe that a lack of political support is at the basis of a poor
implementation of SEA.

Also, reprt screening by the CWEDD is now mainly aimed at report structure control
rather than content control. Their role will need to be expanded to include process control and
content quality control as well.

iil. Flandersfeedback

SEA appears to be well implementedFlanders but there is still a lack of practical
SEA process guidance as well. The main issues concerning SEA processes are incomplete
tenders and poor quality assessments as a result (as mentioned before), a lack of post planning
monitoring and SEA fagsed on biophysical aspects only.

Because SEA is already well institutionalized in Flanders, there will be a need for a
large stakeholder participation in designing ES inclusive SEA procedures. An important
barrier identified by interviewed academics an#érwledged by a number of officials is the
fragmentation of environmental institutions in Flanders. ES valuation is a data hungry tool
that will require important intesectoral cooperation whilst opening up the decision making
process. While this seenas appealing aspect of the ES valuation tool, it is questionable if
such a process could proceed easily with the currentdéugstitutional competition.

Hence, similarly to Wallonia, but for a different reason, political support is expected to
be an important requirement for successful ES mainstreaming to SEA. Indeed it is necessary
to achieve institutional cooperation and avoid pervasive effects ofsatéoral competition.

d. Recommendations

Developing time efficient and cost efficient methods

There is a demand from decision makers and consultants alike, to develop time
efficient and low cost procedures to carry out SEA processes (including monitoring). It
requires that scientific methods for ES valudfipar for SEA practices in general, need to be
adapted based on practical time and cost limitations. Where the time issue is already partly
addressed by the SEA body in Flanders, which is developing an integrated SEA track rather
than a parallel SEA track, it should still receive increased attenticiutime scientific
research about ES valuation methods and tools.

Including practical policy requirements (such as time and costs) in scientific research
is however a sensitive topic in the scientific community and will require a robust science
policy interface to improve communication and cooperation. Failure to do so will result in a
situation where decision makers have to develop their own adapted methods based on
extensive scientific material, while they often do not dispose of sufficient knowledgatgapa
in their midst or simply do not have sufficient time and resources for it. Scientists on the other
hand, are concerned by an excess of research directives from policy institutions, jeopardizing
scientific independence and objectivity.

All things consilered, the level of complexity and uncertainty typically involved in
SEA requires a focus on robust processes and transparent decision making, rather than
reaching for alexplanatory methods and models. A balance between decision maker needs

48 Both economic and neeconomic.
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and scientift integrity concerns is key to achieve this, albeit not enough as we will discuss in
the next point.

Opening up the decision making process and develop a legal
framework for ES

As stated above, SEA are typically carried out in a context where uncertashty a
complexity is ubiquitous. To compensate for a recurrent lack of scientific data, SEA
procedures require public consultation and participation. The aim is to gather as much
knowledge as possible from stakeholders while building up a transparent andedengag
decision making process. A problem arises in Belgium, where internal;sedtrial
competition between governmental institutions to secure projects, subsidies and
responsibilities is high.

In addition, there is an apparent lack of communication kmiwbe Flemish and
Walloon region about SEA (sparse and irregular communication). SEA, and especially ES
based SEA, requires opening up decision making processes to be effective. To address this
competition issue, it is a necessity to engage politiciadsaaquire political support, not only
on EU level (as is the case with the 2020 targets on biodiversity) but also on the federal and
especially regional levels. Strong argumentation about the added value of SEA and ES is
called for. This was acknowledged the EU as well, as they are starting the BESAFE project
“9in 2012, focusing on the effectiveness argumentation strategies by policy makers. Develop
and adapt existing legal frameworks as to formally include ES would help to clarify sectorial
responsibililes as well.

Improve quality control for SEA processes

The need to organize an effective quality assurance system of both SEA information
and processes was already acknowledged at the Convention on Biological Diversity
(CBD 2006. The desire for increased quality control of SEA processes and reports has also
been mentioned by several officials and members of consultancy bureaus in Flanders and
Wallonia, and in several other EUember states as well. Attention must be given to identify
or create appropriate institutions to carry out quality control.

Suggestions were made by a few policy makers to follow a certifickt@mpproach
(e.g. Forest Stewardship Council, ISO norms,)etdith an accreditation body supervising
SEA practitioners (e.g. consultancies) about SEA processes and procedures; and consequently
issuing accreditations granting the right to perform SEA. Such an accreditor role would befit
regional SEA bodie8 as theyalready possess much of the required knowledge about
procedures. Little additional institutional capacity is therefore required. In the event that an
SEA is then carried out by another public body, an internal audit procedure seems
straightforward but wil require an objective approach to avoid a conflict of interests and
ensure legitimacy. Whichever case will imply the need to formulate a comprehensive list of
SEA procesdased quality criteria. It should be clear that this approach goes beyond any
existing control procedures for report content, or individual skill level requirements for SEA
practitioners, and seeks to achieve a process based taysoem.

49 http://cordis.europa.eu/search/index.cfm?fuseaction=proj.document&PJ RCN=12228591
0 MER-dienst in Flanders, CWEDD in Wallonia
L As opposed to performance based.

SSD - Science for a Sustainable Development — Terrestrial Ecosystems 75


http://cordis.europa.eu/search/index.cfm?fuseaction=proj.document&PJ_RCN=12228591

Project SD/TE/05 — Valuation Of Terrestrial Ecosystem Services In A Multifunctional Peri-Urban Space “VOTES”

Tune EIA and SEA with one another

The dynamics of ecological systems take place on many diffeseates
simultaneously. The challenge is to understand how processes on one scale relate to processes
on other scalegHlodan 200% and which scale is appropriafer a given SEA. There is
currently a mismatch between the scale of the system and the scale at which policy makers
typically operat€dRounsevelkt al.2010.

Likewise, ES valuation research is roughly split between studies focusing on small
spatial extents or globatales. Although often quite accurate, small spatial extent studies lack
both an appropriate scope (number of ES studied) and scale (spatial and temporal) to be
relevant for decision make(blelsonet al. 2009 de Grootet al.2010Q. The VOTES project
was designed in order to initiate a response to those caveats.

Ecosystem management that focuses on delivering a single ES will almost certainly
reduce its ability to provide othefBitter et al. 2010, but the extent of that limitation remains
unknown if a holistic approach is not considered. Assessments conducted over large spatial
extent lack the necessary precision to predict impacts dfua@ management practices on
ES production. Therefore, there is a necessity for an approach combining rigorous small scale
assessments with large and broad scale assesqielsisnet al.2009.

One way to tackle this problem within environnmerassessments is to combine both
EIA (local, project level) and SEA (strategic level, large spatial extent). For this option to be
effective, SEA of plans and programmes, and EIA of projects, should be adjusted to each
other and complement each other gaggested byevuystet al. 1999for similar reasons).
At this stage there arenly few EIAs directly relating to previous SEéndertaken at for
higher spatial level

Developing new and improving lesost monitoring systems for SEA

Temporal dynamics are important in an ES approach as a substantial number of ES
rely on biophysical mpcesses, which operate on far longer time scales than the usual planning
horizon steering SEADawsonet al. 2010. Translatingoiophysical time lags into short term
planning horizons remains therefore a prerequisite to achieve sustainability. Additionally, the
lack of current monitoring in SEA needs to be addressed. ES indicators can help to evaluate
the state of ES over time.

Simulators, such as the CARAIB DVM adapted for the VOTES project and combined
with an ABM, can meet this requirement, at a medterm lower cost, if political decisions
are opting for continuity. Indeed, the stapt cost for developing a spatitynamic sinulator
is quite heavy but, if designed correctly at the beginning, maintenance and further
development are much more cost effective. Such development would benefit from the
inclusion of experts in engineering requirement.

In addition, a couple ABMDVM allows for scenario testing and the exploration of
potential consequences of a specific local project over a larger landscape. Of course, the
current state of these simulators does not comply with afiisedly requirement, but
attractive frontend could asily be developed in order to satisfy such a demand.

Adapt list of mandatory plans and programmes subjected to SEA

An important step to include ES into formal SEA procedures is to adapt the list of
plans and programmes that require mandatory impact assessand, more importantly, to
modify the list of screening criteria in Annex Il of the SEA directive in such way that it
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include ES. Suggestions for new criteria can be extracted from the screening criteria of the
Convention on Biological DiversitfCBD 200§ for instance, or from the recently published
impact and dependence scoping tool from the World Resource Iriétitute

Develop guidance on how to identify relevant stakeh@ddkriring SEA
screening

In any ES analysis, it is capital to identify stakeholders that [1] will likely be affected
by changes in ES, [2] manage and provide ES and [3] have interests related to ES. Guidance
needs to be developed on how to identify thes&ebt@ders and ensure meaningful
participation procedures.Although there are already procedures to involve stakeholders in
SEA, these are not aimed at the inclusion of stakeholders affec{pddsible)changes in ES
provision

The approach taken withthe VOTES framework seems a good start since it paid off.
Other means for increasing participation would be to rely on a larger number of local NGOs
and community groups through federative bodies such as local commissions for nature
conservation, forraxl devel opment ¢é

Redefine the scope of SEA

Currently, SEA cannot contain any economic analgklsoughSEA was designed to
achieve sustainabilitywhich should have called for fully accounting for tiveee pillars.
Whereas the inclusion of ES valuation $EA does not call focompleteeconomic impact
analysis, the economic aspect has nonetheless an importaint tatelscape and planning
decisions Therefore we argue that economic aspeats and should be allowed in SE#,
the same level®f social ad environmental valuations.

e. Main benefits of ES integration to SEA

Summarizing the main benefits of ES valuation and its inclusion in SEA from the
literature, from expert interviews and from the VOTES framework presented above, we
identified the followingaspects:

e ES valuation had proved to be an effective tool to engage and include stakeholders and
therefore can improve transparency and participation into SEA processes;

e ES valuation highlights social equity issues by mapping the distribution of ES benefits
and losses for end users;

e The potential of ES valuation to identify environmental benefits in monetary terms is
of high value to influence decision making, but respondents (social valuation,
economic valuation) clearly demonstrated that other means oingaES, the
environment and nature;

e ES valuation provides a mean to gain insights in short and long termoffadef
plans and programmes.

e Provide a strong means to advocate the benefits of SEA in terms of avoided costs and
economic benefits, while algwroviding comparable arguments towards higher levels
of decision making when economic studies and SEA are taken into account
simultaneously.

52 http://www.wri.org/publication/ecosysteservicesreviewfor-impactassessment
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f.  Moving forward

The potential of SEA to improve decision making is not directly questioned at this
stage by its pnqoonents, but they acknowledge thatetficiencyis still very much fluctuating.
Hence they believe there is a window of opportunity to improve SEA practices by including
an ES valuation approach. However there is a lagkaticalexampleqconcrete cse study
based}o suppot this potential. We hope the work undertook during the VOTES project and
reported here demonstratést potential.

Also, there is a level of distrust towards ES valuation by officials from the SEA body
in FlandersMuch too often, fiES valuation is seen as a synonym i@honetary valuation a
type of valuation many considaioo risky. The underlying reasons for this disrmeed to be
understood and addressedlso, nore attention needs to be directed towardeeppolicy-
science debate about E8luation tool.

It is urgent that we move forward and try out ES valuation tools in SEA in real cases.
This might prove to be challenging and will require adequate falipwy a group of experts
in both SEA and ES valuation (eMERITE project in the Netherlands).

To achieve real life testing, we need involving more stakeholders and develop a
practical tool for analysing and valuating ES in the context of SEA. The VOTES
methodology presented in this report should be a good fmasieveloping such a tool. In
addition, a desk study using past SEA cases might also be informative to assess potential
changes in decision making processes and determined if an ES analysis had been applied.

At the same time, it should be clear that mtegration of ES valuation framework to
SEA is not the only way forward to improve the state of our ecosystems. Although useful and
promising, other tools should not be left out as they are often adapted to particular sectors. For
example, labellingGhazoulet al. 2009 and portfolio screening are valuable options in the
private sector, although the focus here was on decision making in the gabdic s
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3. POLICY SUPPORT

The VOTES framework we developed during this project highlights a number of
elements that should help a better understanding of the challenges relating to ecosystem
services valuationis decision makingiming sustainable developnien

Before discussing theddedvalue of theselements, in the light of their usefulness for
policy makers, we must clarify that ecosystem services valuitithe VOTES projects not

al |l about estimating their motood &saestimatingdhe u e .

position of a service on a scal e, regardl es
(good/ neutral/ bad; I mp o rTheacore /prmepletis that peaptet I my
benefit from ecosystem services in all aspettheir life, and not only in their wallets (e.qg.

food access, water quality access, sense of

estimated, it is only because the valuation refers to akmelivn scale. It does not imply that
the servicecan be consideredll of sudderasa commodity. In that line, note there is d&fU
project (EC 7" Framework Programnyeenforcing research on how to move forward from
Aj ust 0 e c ¢hitpo/mvinmchbesafgrbjecenet).

The framework has to be understoodaaprocess of knowledge building, not as a
definite measuring tool, of these challeng&sth the VOTESproject, we identified a lack of
understanding of thecosystem servicesoncept enongst most stakeholders, although the
majority was aware of the importance of nature for human-lvesfig. We believe we have
made a case for using ecosystem services concept as daedieve sustainable landscape
management. The method allows for blding better understanding of the (land
use/environment) dynamics amongst the stakeholders, considering the complexity of the
system, and allowing for taking besformed decisions considering the specific society
context.

The ecosystem services approaelates to the importance of nature to human-well
being. The conceptrevolves around the idea of a maximuramging capacity of the
landscape. In other words, space is a limited resource that cannot offer an infinite number of
land uses, hence potentialfgstricting the quantity and the quality e€osystem services.
Therefore, for a sustainable landscape management and planning, one must evaluate socially,
environmentally and economically, the current state of ecosystem services. Furthermore, one
must dso define adequate indicators for monitoring their evolution with respect to [1] the
intrinsic spatial dynamics of land use and [2] the changes implied by new projects, regardless
of their spatial extentln that sense, we must emphasize again that deosyservices
valuation must be seen as a mean, not as an end.

The construct of indicators provides arguments etter communicating either to
local people or to higher decisional levels, about new plans affecting the landscape in a local
community. Seeral of the local representatives we met stressed the importance of providing
such measurements and communication tools to them so they could adequately answer
requests from regional and European lewddsut the local state of the environmefVhen
the VOTES results were presented, they expressed a quite positive response to the idea of
pursuing the development of such a method, that they could use eventually directly.

At the moment,StrategicEnvironmental AssessmeBEA) reports arelimited to
estimating the consequences on naftine biophysical aspects) and not well implemented,
partly due to a lack of political suppottikewise, CostBenefit Analyses (CBA) are purely
evaluating the economic consequences of a projéfttile these tod redce the complexity
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of the system to be evaluated, they migekglect the interactions between both aspect
Therefore and ven though the importance of monetary valuation for policy makers is
acknowledged, we pledge for a better integratioacokystem seices valuation in botkools

in order to more clearly identify tragdf and synergies amongst the different ecosystems
services affected by a new project. This is the only way to acknowledge the holistic nature of
the landscape and to anticipate patrftiture issues in other sectdhsan the one of the new
project We believe the framework we developed igj@d start for elaborating eost
effective approach sinaeis rather a matter of reorganizing the links betw8EA, CBA and
ESvaluations In thelatter, the social valuationan involve a limited number of respondents,
especially where local community groups easid have already identifiettey ecosystem
services seen as important to local peoglen though not using the same terminology

An operational procedurtr this better integration is still to bdeveloped though.
The task is tremendous and will be achieved only when sufficient scientific work gathering
enough interdisciplinary teams will be completddonetheless, we believ&rch integration
will considerably strengthen Strategic Environmental Assessimgrielping identify the
location for a new project where the money invested will be minimal, but the gains will be
maximal for the local community and the environmekltoreover identifying benefits along
the three pillars of sustainable development gile moreobjective argumenstfor supporting
Aenvironmental 0O project.

Note we are at a momentum for developing such tool. There is great expectation in
business consultancy for evaluating ecosystem services in audit assessments because they
receive questions from private companies on how to carry on an Ecosystem Assessment.
Therefore, there is a private demand for evaluation framework. But, if the State is
formalising a methodology, the consultant bureau will follow that one rather than developing
their own.

Because SEA is already well institutionalized in Flandersgethagit be a need for a
large stakeholder participation in designing ES inclusive SEA procedderxe, similarly to
Wallonia, but for a different reason, political support is expected to be an important
requirement for successful ES mainstreaming to SBAeed it is necessary to achieve
institutional cooperation and avoid pervasive effects ofisg¢etorial competition.

In order to progress towards a successful integration of ES into SEA a series of
aspects need to be addressed first to improve cusieAtprocedures. Based on the literature
and on interviews conducted during the VOTES project, we pesdentset of general
recommendations for SEA procedures in order to facilitate integration of ES to SEA in
Belgium. These recommendations are not airteeg@rovide input to the applied level of ES
integration. Previous research from the OECD already provided a first set of general
recommendations and considerations for each step of the SEA process and can be found in the
OECD guidance on SEA and ESECD 2008and 2010.

During the VOTES project, we interactedwith local stakeholders and regional
planners for rooting the researchtire real civil society context. With this experience, we
confirm the importance of including the stakeholders in order to create a process of
understanding on both sides. We recommend increasing the participatory aspect in future
ecosystem services valuation, for an even better transition of landscape martagede
planning.
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4. DISSEMINATION AND VALORISATION

4.1 ORAL SCIENTIFIC COMMUNICATION

1. Dendoncker et al. (2010) Valuing ecosystem services: the VOTES framework, PLUREL
Conference (EC-funded) « Managing the Urban Rural Interface » (Parallel session S15:
guality of life and ecosystem services in urban-rural region), 19-22 Oct 2010,
Copenhagen (Denmark)

2. Marek et al. (2010) “Theoretical Discussion on Economic Valuation of Greenness: From
Ecosystem Services to Green Infrastructures”, ENTI 2010, “9th International Conference
of Territorial Intelligence — Ecological and Social Innovation ”, Nov 2010, Strasbourg
(France)

3. Francois et al. (2011) “VOTING for the right scale in biophysical valuation of ecosystem
services.” Biodiversity and ecosystem services, BEES Workshop, 23" of March 2011,
Leuven

4. Francois et al. (2011) “Participatory valuation and modelling of ecosystem services
under land use change”, EGU General Assembly, March 2011, Vienna (Austria)

5. Fontaine et al. (2011), “The VOTES project’, 4" ESP Conference, Workshop 2:
Valuation of ecosystem services and use in trade-off analysis and other decision support
systems (2c : Tools and integrative valuation frameworks), Oct 2011, Wageningen (The
Netherlands)

6. De Vreese, R. (2010). Social Assessment of terrestrial ecosystem services in a
multifunctional peri-urban space. Poster presented at the 5th ALTER-Net Summer
School. September, 5th — 15th, 2010, Peyresq (France)

7. De Vreese R. (2011). Scale issues in Social Assessment of Ecosystem Services — who
VOTES Presentation at the 7th BEES Workshop — Ecosystem Services and their
(e)valuation: linking concepts, principles and values to policies. Brussels, March 23,
2011.

8. De Vreese R. (2011). A forest isn’t a forest. Towards an explanatory framework on views
on nature, ecosystem services assessment and use of the urban forest. Presentation at
the European Forum on Urban Forestry, June 2, 2011, Glasgow (UK).

9. De Vreese R. (2011). A forest isn’t a forest. Towards an explanatory framework on views
on nature, ecosystem services assessment and use of the urban forest. Presentation at
the Ecosystem Services Partnership 2011 Conference, October 5, 2011, Wageningen
(The Netherlands).

10. Marek et al. (2011) “Economic Valuation of Ecosystem services — moving from the
literature to the implementation of techniques within the VOTES project”, 4™ ESP
Conference, Workshop 2: valuation of ES and use in trade-offs analysis and other
decision support systems, Oct 2011, Wageningen (The Netherlands)

11. Jacquemin et al. (2011) “Biophysical valuation of ecosystem services in the VOTES
project: use of a dynamic vegetation model”. Session 1, 4™ ESP Conference, Oct 2011,
Wageningen (The Netherlands)

12. Fontaine et al. (2012), “Is your landscape endangered? Presenting some methods and
technical elements when modeling farming activities within a Spatial Multi-Agents
System”, naXys Seminars, Feb 2012, Namur
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13. Fontaine et al. (2012), “The VOTES framework”, TEEB Conference, Special Session:
Participatory Valuation of Ecosystem Services, March 2012, Leipzig (Germany)

14. Mortelmans D. et al. (2012), “Mainstreaming Ecosystem Services into Strategic
Environmental Assessments: the Belgian case”, TEEB Conference Abstract, March
2012, Leipzig (Germany)

15. Dendoncker et al. (2012), “The VOTES framework”, BEES final workshop, March 2012,
Brussels

4.2 POSTERS IN SCIENTIFIC CONFERENCE

1. Fontaine et al. (2010), “Changements d’occupation du sol: qui VOTE?”, “Journée
d’étude sur 'occupation du sol en Wallonie”, Gembloux, Oct 2010

2. Marek et al. (2010) “Theoretical Discussion on Economic Valuation of Greenness: From
Ecosystem Services to Green Infrastructures”, ENTI 2010, “9th International Conference
of Territorial Intelligence — Ecological and Social Innovation ”, Nov 2010, Strasbourg

3. Fontaine et al. (2011), “The VOTES project”, Higher Education & Research Awards for
future generations (HERA) Poster Session: Quelles approches transversales pour
intégrer le développement durable dans la recherche? Exemples en Fédération
Wallonie-Bruxelles, Bruxelles, Dec 2011

4. Jacquemin et al. (2012) “Dynamic modeling of future land use change under
urbanization and climate change pressures : application to a case study in central
Belgium”, EGU General Assembly, April2012, Vienna

4.3 LAYMAN PRESS ARTICLE

1. “Ruralités Magazine” (n°9), Quantifier et évaluer les services écosystémiques, Réseau
Wallon de Développement Rural, Eds: Daniel Burnotte, 1*" Semestre 2011
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