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The EU overseas entities are wallown hotspots of terrestrial, freshwater and marine biodivers
They support unique ecosysths, which are home to an estimated one third of the globally threate
species, including many endemic species. However, their ecosystems are threatened by

species, climate change, and habitat Iqggbe latter of which is often induced by humagtivities. In
addition, biodiversity conservation in ORs/OCTs turns out to be challendirgto the complex

jurisdictional mattersamongthe EU, Member States, and overseas territories levels.

The economic valuation of biodiversity and ecosystem sesvcan be a tool to express the multif
societal benefits of intact ecosystems and their ecological functions. Estimated values can be
awareness raising campaigand in the design of policy instruments, such as payments for ecosy
services a local and regional leveWithin this report, a total oB9 valuation studies containing 11

individual value estimates have been identified and evalugitedrder to provide an overviewbout
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the magnitude of the estimated economic valderived from (sub)tropical biodiversity in ORs du
OCTs. It was found that the value of individual ecosystem services differs widely among the ¢
regions and ecosystems. The reasons can be found in different value perceptions of thi
populations and in the paticularities felated to design and implementation) of the individu

valuation studies.

The policy impaaof environmental valuation studies depend on a range of aspects, includin
reliability of the valuation methodapplied the integration of stlkeholder perceptionsnito the study
design,the communication and dissemination effontsade by the researchers, anthe receptivity of
the targeted policy makers. This report presents case studies from Bonaifda&tien and Belize
where valuation resiis were taken up by local policy makemnd discusses the factors whit
contributed to that uptake. The case studies reveal that, in order to be perceived as relevant and
by policy makers, valuation studies should be designed and implementegbantiaipatory manner.
Takinginto accountthe stakeholde@ gerceptions turns out to be essentjaven moref the objective

is to design or adapt policy instruments based on the regiithe valuation study.

While more effective protection of biodivesity in ORs and OCTs will depend on a range of fac
particularly available funding mechanisms, the economic valuation of biodiversity and ecos
servicescan provide arguments for the integration of biodiversity aspects into other policy dom
such as agriculture and tourisnBy informing publiclebates andocal and regional policy making,
holds potential for contributingto smarter and more sustainable management of tropical

subtropical biodiversityn ORs and OCTs.

Publishable Summary
The EU overseas entities are whalown hotspots of terrestrial, freshwater, and marine biodivers

They support unique ecosystems, which are home to an estimated one third of the globally thre:
species, including many endemic species. Howevegir tacosystems are threatened by invas!
species, climate change, and habitat Iggbe latter of which is often induced by human activities.
addition, biodiversity conservation in ORs/OCTs turns out to be challenging due to the cc

jurisdictionalmattersamongthe EU, Member States, and overseas territories levels.

The economic valuation of biodiversity and ecosystem services can be a tool to express the t
societal benefits of intact ecosystems and their ecological functions. Estimateesvedn be used i
awareness raising campaigand in the design of policy instruments, such as payments for ecosy
services, at local and regional level. Within this report, a total of 39 valuation studies containir

individual value estimates havmeen identified and evaluatedn order to provide an overview of th



magnitude of the estimated economic valderived from(sub)tropical biodiversity in ORs ant OCT
was found that the value of individual ecosystem services differs widely amongptiezed regions
and ecosystems. The reasons can be found in different value perceptions of the local populatic

in the particularities (related to design and implementation) of the individual valuation studies.

The policy impacts of environmental vation studies depend on a range of aspects, including
reliability of the valuation methods applied, the integration of stakeholder perceptions into the ¢
design,the communication and dissemination efforts by the researchers, thiedreceptivity ofthe

targeted policy makers. This report presents case studies from Bonaire, St. Maarten and Belize
valuation results were taken up by local policy makers, and discusses the factors which contrib
that uptake. The case studies reveal thatoiler to be perceived as relevant and useful by po
makers, valuation studies should be designed and implemented in a participatory manner. iftki
account ofthe stakeholde& Qerceptions turns out to be essentjadven moreif the objective is to

design or adapt policy instruments based on the resofithe valuation study.

While more effective protection of biodiversity in ORs and OCTs will depend on a range of 1
particularly available funding mechanisms, the economic valuation of bimitiyeand ecosysten
services can provide arguments for the integration of biodiversity aspects into other policy dor
such as agriculture and tourism. By informing public debates and local and regional policy me
holds potential for contributingto smarter and more sustainable management of tropical i

subtropical biodiversityn ORs and OCTs.
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Part I¢ Introduction

Within the framework of tle EU FP7 project NetBior@SA Task 3.Zjathered and reviewed the
aSNDAOSaA

Outermost Regions (ORs) and Overseas Countries emitbfiies (OCTs). A neexhaustivereview of peer

available literature on the socieconomic benefits of biodiversity an8 02 88 4G SY

reviewedand greliterature was conducted to elicit the soes@onomic value of biodarsity and ecogstem
services. A number of gogutacticecase studies were identifiedvith the aim toillustrate the assessment of
the socieeconomic baefits of (sub)tropical biodiversity and ecosystem services in ORs/@EW&Il ashe
uptake of the valuation results itocal or regionalpolicymaking This report will lay the basis for a
framework to build capacity on the socieconomic valuation obiodiversity and ecosystem servicas
ORs/OCTs. Specifically, the contents of the report will be uséiktBiomeCSAtraining sessions for local
policymakers and other stakeholde(3ask 4.2), in order to inform themwn the evaluation of the socio
econanic benefits of biodiversity and ecosystem services to local communities in ORs/OCTs. Furthermore,
the inventory ofthe identified valuation studiesv@luation databasgand theselectedgoodpractice case
studies will be integrated into thproject Information System of the Biodiversity Management Toolftask
5.2). Table 1 belovshowshow the task descriptioras laid down in the Description of Work (DgWas been

implementedin thisReport

Tablel - Overview of tasks covered iB3.1.

obtain insights on the method
applied to assess the econon
value of biodiversity anc
ecosystem services

provide an overview of thi
magnitude of the estimatec
economic value of (sub)tropic
biodiversity

identify case studies where tr
results of the assessments ha
been used to inform local polic
making

A nonexhaustive review of peeeviewed literature and
technical reports vas conducted in order to identify relevai
valuation studies whichave been carried out in ORs/C(@hd

beyond The identified valuation studies have been evalua
with regard to the valuation methods applié@hapter 1V.3)In

addition, Partlll.2 of this Reporipresents a general overview ¢
existingmarket and normarket valuation methods.

A literature review identified 39aluation studiesn ORs/CCTs
and beyond, which contaila total of 110 individual benefit
estimates The literature has been compiled in an Ex
database. Theesultsof the literature revieware presented in
Annex 1 andare summarised inPart IV.2 of this Report The
valuation databae will be updated and expanded throughao
the duration of the NetBiom&SA project.

When information was available, thdadentified valuation
studieswere evaluated with regard to their impachdocal and
regional policynaking.This led to a selection of thregood

practicecase studies on the use of environmental valuation:
local and regional poliesnaking. The case studies a
presented inPartV of this Report



The rationale behind thigeport is thateconomicvaluations of biodiversity and ecosystem servicas
inform policymaking in the context of an (extended) cdmnefit analysis (CBA). CBA is still the standard
tool for comparing the cds and benefitsq and thus the welfare aspects of a project or government
decision. In a traditional CBA, costs and benefits are expressed in monetary terms. Thus, in order to integrate
natural capital aspects into a traditional CBA, environmental vaiaed to be expressed in monetary terms.
This report therefore focuses on identifying and discussitng monetary values of biodiversity and
ecosystem services in ORs/OCTSs, thus relying on the concepts and methods from traditional environmental

and resoure economics.

However, the monetary valuation of natural resources and CBA in geme&raometimes criticized
Onedebatedaspect is the reliability/uncertainty of ghvaluation methods applied (Part 11l of this Report will
discuss the pros and cons of theost common valuation methodsAnother discussedaspectconcerns the
GO2y OSLII 27F @I { cxfdéthusstieiralekance af the mithdétdrySeRtimates produced in the
context of a valuation studyThe latter aspect links to an ethical debate aboutetfter natural resource
management should (solely) be based on the idea of efficient resource allocation. Critics argue that issues
concerning justice, fairness, morals and other ethical values need to be integrated into management
decisionsand that a tralitional CBA falls short of taking them into account. All these aspects are valid and
need to be considered wheavaluating the relevance of monetary valuations and their role in decision

making.

Ecological economists have acknowledged the shortcomingsaditional costbenefit analysis and
the monetaryvaluation of natural resource§ hey developetbols which can complement arréplace CBA.
For instance, mukcriteria-decision analysis (MCDA) has been promoted as a participatory tool to evaluate
the impacts of management and policy decision. MCDA differs from a traditional GB&raspect that not
all evaluation criteria need to be monetised, ladmecan also be expressed in quantitative or qualitative
terms. Within an MCDA, decisiemakers and stadholders can also rank the evaluation criteria, so that
justice or distributional issues (usually expressed in qualitative terms) would receive a higher weight in the
evaluation than costs and benefits expressed in monetary terfiiss example showhow monetary

valuations can play a raleven outside the neoclassical economic approaches such as CBA.

Following this introduction, the report is structured as followsirt 1l discusses the rationale behind
the economic valuation dsub)tropicabiodiversityand ecosystem services by describing the relevant policy
contextin ORs/OCTdy introducing the concept of ecosystem services an@ringing forward arguments
for the economic valuation of natural resources. Parieldplainsexistingconcepts and methds for the
economic valuation of biodiversity and ecosystem servié@sssing orthe Total Economic Value (TEV)
framework and available market and nomarket valuation methodsPart IV then provides evidence on the

value of biodiversity ad ecosystem seices in ORs/OGTby summarising and analysing the results of a-non



exhaustive literature review. Part V presents three selected case studies, which serve -psabesg
examples for the uptake of valuation results by local and/or regional polakers Conclusions are then

drawn in Part VI.



Part II¢ Rationale behind the economic valuation of biodiversity and ecosystem services

1. Governance ohatural resourcein ORs/OCTs

In addition to is 28 Member States, the European Union includes 34 overseagories which are
associated with the EU based on the provisions of Part IV of the Treaty on the Functioning of the EU and the
items laid down in the Overseas Association Decision of 27riMase2001. Consisting of eight Outermost
Regions(ORs) an®6 Oveaseas Countries and Territori¢®CTSs), these territories have constitutional ties
with Denmark, France, the Netherlands, Portugal, Spain or the United Kingdom and receive support from the
EU for economic and social development. While the ORs areettelite EU Member States, the OCTs
depend constitutionally on one of the aforementioned EU Member States but are not directly subject to
Community law.Substantial differences exist amongst the OCTs regarding their degree of automaimy

they are all sovesign countries, parliamentary democracies and islands with small populations.

The EU overseas entities support unique ecosystems which are home to an estimatnirodmné the
globally threatened specig¥Kettunen and Bezerra, 20Q8)cluding many endein species. Four of the five
French biodiversity hotspots, for example, are located in overseas territories along with an estimated 90% of
the biodiversity found within the UK and its territories combin@&wreign & Commonwealth Office, 2012).

This globayl significant biodiversity is essential for the continued provisioning of the ecosystem goods and
services supporting the local populations as well as for both the local and EU economies. While ecotourism
and fisheries activities illustrate the criticalleoof biodiversity in supporting sustainable development in the
regions, the EU appreciates the importance of upholding access to maintained fisheries grounds, marine

genetic resources, mineral exploration and a foothold in the high seas in three qdgans, 2012).

At EU level, recognition of the need to conserve biodiversity in EU overseas territories as part of
European biodiversity commitments has led to the integration of these territoniesiious legislative items.
The Commission Communication ®I(2009)6232 y & 9f SYSyida F2NJ I ySg LI NIy
GKS 2@0SNESIHa O2dzy (i NNi§sifiver ayeR of cdbpeiadion BMah HET/EY partdedsitips
including to cooperate with OCTs on environmental issues and disaster risk red@@adis. and ORs have
also been included in the Council of the EU conclusions of 19 December 2011 on the Integrated Maritime
Policy (IUCN, 2012and in the EU Biodiversity Strategy to 2020, emphasizing the potential of the BEST

initiative to promote biodiversy conservation and sustainable use.
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Box 1¢ The EU Biodiversity Strateggix targets and twenty actions.

1. The full implementation of the EU nature legislation;
Al:Completethe establishment for the Natura 2000 Networind ensuregood management
A2: Esure adequatdinancing of Natura 2000
A3: Increase stakeholdemwarenessand involvement and improve enforcement.
A4: Improve and streamlineonitoring and reporting.
2. Better protection andestoration of ecosystems and the servicésey provide, and
A5:Improve Knowledgeof ecosystem and their services.
A6: Set prioritiesto restore and promote the use of green infrastructure.
A7: Ensureno net loss of biodiversityand ecosystem services.
3. More sustainablegriculture and forestry
A8: Enhancéirect paymentsfor environmental public goods in the EU Common Agriculture Policy.
A9: Better targetural developmentto biodiversity conservation.
MY [/ 2y aSNIBS 9geHcldi@essly. | 3 NR Odzf (0 dzNJ ¢
All: Encourage forest holdeis protect and enhance feest biodiversity.
A12: Integrate biodiversity measuresforest management plans.
4. Better management dtU fish stockand more sustainable fisheries;
A 13 Improve the managemenbf fished stocks.
A 14:Eliminate adverse impacts on fish stogkspecies habitats and ecosystems.
5. Combat Invasive Alien Species.
A 15: Strengthen th&U Plant and Animal Health Regimes.
A 16: Establish dedicated legislative instrumenbn Invasive Alien Species.
6. Contribute to avertinglobal biodiversity loss.
A 17:Reduce indirect driversof biodiversity loss.
A 18 Mobilise additional resource$or global biodiversity conservation.
I mMpY Y.-LANPRZ EBSNEIGoienht cooperations
A 20: Regulate accessdenetic resourcegand the fair and equitable sharirgg benefits arising from their usg

Furthermore,Commission Communicatid®@OM(2012)282 Yy G ¢ KS 2dzi SN¥2a i NBIA 2
Union: towards a partnership for smart, susk y I 6 £ S | Yy R Atgk&Sfpaizmuladndte & M@ needK ¢
to support biodiersity and ecosystem services and identifies paths for sustainability across an array of
traditional sectors (e.g. tourism, agriculture and rural development, fisheries, Atcational level, the UK
has developed an Overseas Territories Biodiversitgt&jy in2009 andpublished a White Paper on the
Overseas Territoriesn 2012 the later sets out its overall approach to OCTs and outlines its role in
supporting them to meet the requirements of the Convention on International Trade in Endangered Species,

the CBD and the Convention on Migratory Species.

The application of EU policy to theverseasCountries and drritories is not, however, without
criticism. In January 2012, while the™.@WCTFEU Forum recognized the environment, trade and regional
integration as key areas for future cooperation, the current Chairmanship priafitgzeen growth in
education, innovation and research over the development of biodiversity strategies. Furthermore, while the

ORs implement EU policies such as Cohesion, Birdblapitats Directives and Common Agriculture Policy



and are eligible for EU Structural and Cohesion, agricultural and LIFE+ funding, the OCTs lack a focused
framework for conservation guidance and amet eligible for LIFE+ fundin@@CTs are instead primigri
funded through the European Development Fund, which ofeaoursinitiatives targeting economic growth

and development over biodiversity conservatigfettunen and Bezerra, 2008).

Although the importance of biodiversity for the territories is ackneaged, conservationargets
often remain unmet. Contributing factors in addition to those above include the nations remoteness (adding
to the cost of environmental projects), vulnerability to economic shocks, limited access to technical
expertise, difficuies to build and maintain infrastructar or sustainable energy supplBiodiversity is
additionally threatened by invasive narative species, climate change and habitat I¢Bfra, 2009)
Marine conservation in particular is subject to complex jurisoiie! mattersamongthe EU Member State
and overseas territories leve(8JCN, 2012)in general, one can observe that the degree of environmental
protection and governance varies among the ORs/OCTs. For instance, an assessment of environmental
protecion¥ NI YSg2N]l & Ay GKS 'Y 2@SNESI& GSNNAG2NRSE FA
Territories, which can act as a beacon for others to emulate, but that m&fyg &till have significant gaps in
their environmental governance which urgenty$i® G2 ©6S | RRNB A& & SREThemEren® [ 5 |
Nature PolicyPlan for the Caribbean Netherlands acknowledgé [ lithitatibns in terms of capacity,
Fdzy RAy3 |yR LRftAGAOL € ddzLJLJ2 NI (GdzZNYy SR 2dzi G2 oS

environmental policybjectives that had previously been defined.

The fact that certain conservation targets remain unmet becomes apparent in discussions with local
andregional stakeholders\ stakeholder consultation carried out under Task 3.1 of etBiCSA identified

five broadsocialecologicathallengesn ORs/OCT®r which actions needs to be taken:

1 Implementing species and habitat conservation and managemeiricluding an improved
understanding of the drivers affecting biodiversity and theimigbn of priorities for local
biodiversity preservation, supported by practical guidelines for pafiekers;

1 Defining a largescale and holisticapproach for spatial planning including smarter and
coordinated territorial policies and a sound dialoguetvieeen researchers and pojrmakers for
informed decisioAmaking

1 Avoiding and mitigating anthropogenic impacts on biodiversitycluding pressures caused by
urban expansion, mining and other industrial activities, and pollution trough the use of
chemicds in agriculture

1 Designing mart and sustainable agricultures practicemcludingan assessmentoff KS &4 SOG 2 N
impacton local ecosystemand, at the same timegonsidering the potential disappearance of

agricultural land andts negative impactsn food security;



1 Tackling biesecurity and invasive pestsncluding the recognition of invage alien specieas

the main direct driver of biodiversity loss anghatential cause for soci@conomic losses.

2. Towards a new paradignthe concept of ecosysteraervices

The identification of environmental objectives is based on a broad range of aspetta variety of
(vested)interests which influence the policy arena. One aspect in the process of environmental policy
formulation is the measurement of a) thelua of environmental resarces, and b) the value of the marginal
changes of mvironmental quality (Kahn, 20p5The basic idea behind valuing natural resources is that
functioning ecosystems provide welfare benefits to human society and that, in turrjebeadation or loss
of ecosystems leads to welfare lossés.an influential publication, Daily (1997) describds societal
dependence on natural ecosystems and the services they provide. In the same year, Costandet )al.
published a controversiglaper inNature2 y (G KS @I f dzS 2F (KS 62NI RQa SO02a

For the entire biosphere, the authors estimated the value to be in the range of US4 ttilion per year.

Until the beginning of the new Millennium, the debate abohetservices which nature provides and
their economic value remained mainly an academic debate outside of most policy deb@teshanged
with the Millennium Ecosystem Assessment (MA)e MA (200pwas a global study initiated by the United
Nationswhichaimed at providing an overview of thstatus of 24 key ecosystem services at global level and
at assesig the consequences of ecosystem change for human-beiig. Between 2001 and 2005, a
number of assessment reportsate been published, which showedhdt the world ecosystemwere in a
LINEPOS&da 2F RSIANIRIGAZ2YD LG ¢l a 02y Of dzRSR GKFG 2
improvement over the last 50 years, fifteen are in serious decline, and five are in a stable state overall but
under threat in some parts of the workd(MA, 2005).The hnovative MA approach was thapeople was
viewed as ntegral parts of ecosystems. The synthesis report stated§ F G &l ReylF YAO Ayl
between them and other parts of ecosystems, with the changingdmgondition driving, both directly and
indirectly, changes in ecosystems and thereby tmmushanges in human wdleing o6a'! X HAnpoO
analysis of the effects of ecological change on human-lweatigwithin the MA centreson the concept of
ecosystem sevices.Figure 1 depicts the linkages between categories of ecosystem services and components

of human weHbeing.



CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security
Provisioning ;ggﬁigﬂé‘;ﬁ? £ ACCESS

SECURITY FROM DISASTERS

| Basic material
for good life Freedom
| ADEQUATE LIVELIHOODS of choice
Supporting ngF-riih_ NUTRITIOUS FOOD and action
MU ACCESS TO CO0DS OPPORTUNITY TO BE
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Health oo
STREMGTH
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ADCESS TO CLEAN AIR
AND'WATER
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SOCIAL COHESION
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LIFE ON EARTH - BIODIVERSITY

Source: Milznnium Ecosystem Assessment

COLOR WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
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Medium —— Medium
B High [ Strang

Figurel - The links between ecosystem services and tenstituentsof
human welltbeing according to MA (2005)

The MA defines ecosystem services as the benefits that nature provides to human society. These
include provisioning services, regulating services, cultural services, and supporting services. They contribute
to our social and economic wdiking ¢ consistingof security, the basic materials for a viable livelihood,
freedom and choice, good health, and good secidtural relationsg by providing us with food, natural
fibres steady supply of clean water, regulation of pests and diseases, medicinal substaueceation, and
protection from natural hazards (MA, 2005). Healthy ecosystdmss, provide a broad range of soeio

economic benefits to human society.

Ecosystem degradation and declining ecosystem service proyvisiorthe other hand,pose an
economicrisk to society. Ecological change, leading to reduced ecosystem quality, may cause changes in the
guantity and quality of ecosystem services provided. These changes may affect ecosystem functioning,
human health, and economic activities that are depemden the provision of ecosystem services. A
reduced provision of ecosystem services as a result of ecological change thus results-@t@ooinic costs
to be borne by human society. By estimating changes in production, costs of replacement, hed@&sic pric
and by applying contingent valuation or an ecosystem services approadpa(tiil.2), the scope of these
costs can be determined ex postainesYoung &Potschin (2010) came up with what has been terntesl

GSO02aeaidSY aSNIWA OS alt déderibé3 lthR BkationshipD&weenibddizhiEity, BcOsystem
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functions and human webeing. This concept differentiates between ecosystem services, the benefits they

provide to human society and the values which are attached to it.
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Figure2 - The relationship between biodiversity, ecosystem function and human wmding according to Haine¥oung & Potschin
(2010).

This rationale has beetaken upby another global effortvhich aims atcapturing the value of the
¢ 2 NI R QemsStiae2study én The Economics of Ecosystems and Biodiversity (TEEB)bj€ntve of
TEEBis to providean overview of existing approaches for the economic valuation of biodiversity and
ecosystem services. Tgeal ist (1 2 KA IKE A K G biddv&rsit@ldsR and ef@@ysten? dedgradaidn
YR (2 RNI}Ig (23SGKSNI SELISNIIA&ES FTNRY (KS FTAStRa 27
(TEEB, 2010). The blueprint for TEEB was the Stern Review on the Economics of Climate Change, which wa
published in 2006 andighlightedthe effects of global warming on the world econoif8tern, 2006) The
Stern Revieweceived broad media coverage and contributed to an increased awareness of the negative
effects of climate change among the wider pubficyear later TEEB was designed to reach the same goals

regard toanother pressing problergthe ongoing loss of global biodiversity.

Since the launch of the initiative, five TEEB Study Reports have been published, each targeting a

different audience:

1 TEEB Ecological and Economic Foundatiexglainsthe fundamental concepts and statg-the-
art methodologies for economic valuation of biodiversity and ecosystem services;
1 TEEB in National and International Policy Makimgvides analysis and guidance oawhto

value and internalize biodiversity and ecosystem values in policy decisions;
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1 TEEB in Local and Regional Poltgnagement provides analysis and guidance for
mainstreaming biodiversity and ecosystem values at regional and local levels, copiously
illustrated with case study examples;

1 TEEB in Business and Enterprsevides analysis and guidance on how business and enterprise
can identify and manage their biodiversity and ecosystem risks and opportunities.

1 Mainstreaming the Economics of Natuggovidesa synthesis of the approach, conclusions and

recommendations of TEEB

In addition, a number of independent TEEB studies have loeesre currently beingcarried out,
focusing on the assessment of natural capital in individual countries, sectors, or bidfaghk. mentioning
in this context is the national TEEB programme in the Netherlands, which has been initiated in 2011 by the
Dutch goverment. In the framework thiprogramme, a number of valuation studies have beeniedrout
or are in preparation, incRAy 3 (62 UGKNBS GgKAOK F20dza 2y G(KS 54dz
Caribbean Netherlandg . 2y I ANBé X a¢99. FT2N) GRE OV & NKFRSIayT 99 S {
Caribbean Netherlandg SeA y (i 9 dzAtlieLINR &B5O@ a¢2 KF §Ua . RROL2BH & b |
investigated howthe local ecosystems contributd 2 . 2y | ANB Q& SO2 yleMg They R K
associated valuation studies esfited the value of more thareh different ecosystems services in monetary
terms, including local cultural anécreational values, international tourism values, fisheries values;usen
values, coastal protection values, and the functional vaiithe island ecosystem services. An overview of

these values is provided RartVI.2and Annex 1 of thiseport.

3. Environmental valuatiorsin the policy process

Valuing both the environment and the changes in the level of environmental quality are of central
importance to environmental policy formulation, as it puts the costs of obtaining certain environmental
goals inb perspective. Navrud and Pruckner (1997) identify five different uses of environmental valuations
in decisioamaking: cost-benefit analysis (CBA) for both project evaluation and regulatory review, natural
resource damage assessment, environmental cos(irey externalities), and environmental accounting.
Focusing on EU water policfhaler et al. (2013) highlightat international, national, and regional
environmental policies and strategies explicitly acknowledge the importance of environmental casts an
benefits and the need to integrate them into the poliegaking process. The same is trwe dther policy

domains.

Outlining the benefits of ecosystems and their services can provide economic arguments for the

preservation, sustainable management andstaration of these ecosystems. 8alled ecosystembased



approaches which target an integrated management of land, water and living resources that promotes
conservation and sustainable use in an equitable vaaygl which aspires to maintain the natural stture

and functioning of ecosystems. These approaches address the crucial links between climate change,
biodiversity, ecosystem services and sustainable resource managemmahtthus have the potential to
simultaneously contribute to several policy aimmldocal needs. Ecosystenased approaches also maintain
existing carbon stocks, regulate water flow and storage, maintain and increase resilience, reduce
vulnerability of ecosystems and people, help to adapt to climate change impacts, improve biodiversity
conservation and livelihood opportunities and provide health and recreational benefits (Perez et al., 2010;

Naumann et al., 2011)

The value of the different social and environmental benefits that can be obtained by implementing
ecosysterdbased approachess of particular importancenot only to justify the spending e.g. for the
preservation and sustainable management of natural ecosystems, but also to select such approaches instead
of traditional engineered approachesfor instancein the area of climate lkange adaptation. There is
evidence that indicates that the majority of projects using ecosydteised approaches can be considered
as beneficialfrom an economic point of viewf one takes account of their lortgrm welfare benefits. In
this respect, eosystembased approaches may be more ceffiective than traditional enginedrg
approaches (Jones et al., 2012; Naumann et al., 2Db%wald and Osti, 20)11The following box provides

examples highlighting the cesffectiveness of ecosystetrased appraches.

Box2 ¢ Comparison of costs and benefits of ecosystdrased approaches and hashgineering options

Maldives: Disaster risk reduction through coral reefs

Coral reefs and other coastal ecosystems in the Maldives provide critical protection to Icoastaunities from
storms and erosion, substantially reducing steratated damages and saving lives. Tropical storm events are like
increase in terms of frequency and consequences with the increasing impact of climate change. These devel
reved the need to protect the reefs and prevent their-going degradation (resulting e.g. from overfishing or cc
mining) through the establishment of marine protected areas. Such actions would cost ca. US$34 millionup
and ca. US$47 million/yeao tmaintain their critical protection service. Apart from this reducing the risk of nat
disasters, this action could also generate ca. US$10 billion per yearbienedits through tourism and sustainab
fisheries. An irreversible degradation and thefth loss of the coral reefs would require to build hard infrastructt
such as seawalls, breakwaters and other forms of coastal protection. Costs for such infrastructure hay
estimated at US$1.6 billi@2.7 billion

(Source: Jones et al., 2012; Mobend Roénnbéack, 2003; Emerton et al., 2009; Mohammed, 2007)

Turks and Caicos Islands: Disaster risk reduction through coral reefs

The protection against erosion and wave damage provided by natural buffers (coral reefs) in the Turks an
Islands hasheen estimatedat US$16.9 million/year. Constructing dykes and levees as @agiheeing solution
would cost instead US$223 million, which corresponds % & the gross domestic product.

(Source: Jones et al., 2012; Conservation International, 2008yHE993; Batker, 2005)

! CBDCOPS5, Decision V/6 (see http://www.cbd.int/aystem/)



Beyond their integration into codienefit analyses, mvironmental valuations can play an important
role in the desigrof policy instruments, grticularlymarket-based instrumentgMBI) Policy interest in MBI

for environmental plicy has been growing since the 198Hsgc et al, 2010).

Box3 ¢ Definition of marketbased instruments

The EEA defes marketbased instrumentdn the following way:a a I NBased instruments seek to address f
market failure of 'environmental extealities' either by incorporating the external cost of production or consumy
activities through taxes or charges on processes or products, or by creating property rights and facilitat
establishment of a proxy market for the use of environmeat& NI Mér&etifaildre, in thecase of biodiversity
originates from the nature of the goods and services provided by biodiversity.
The main problems are:

(i) biodiversity related goods and services are often public goods,

(ii) the use or conservatioof biodiversity is associated with external effects, and

(i) an asymmetry of information between those paying for conservation measures and those carrying the
sometimes exists.
0{ 2dzNOSY 99! 0606 &S Ritp:2gibssdrye@ate@apa.eR/@rmikofoRvicdngeyt Ohivnl2term=marke
based%20instrumenBrauer et al.2006)

MBI offer policymakers new ways to reach conservation objectiirea more costeffective way as
they usemarket forces and signals to pass on incentives and address market failures. Moreover, MBI can
complement traditional regulatory measures, for example by generating revenue to fund public
conservation management (Brauet al, 2006). They can be categorised as either price or quantity based
instruments. In addition, instruments aimed at improving the operation of existing markests-called
WY NOINRGO G A 2 ¥ Q¢ akeyiri sbrindiz¥sBs/idickided as market instrursef@oggan and Whitten

2005). The categories of instruments are illustrated in Figuelow.


http://glossary.eea.europa.eu/terminology/concept_html?term=market-based%20instrument
http://glossary.eea.europa.eu/terminology/concept_html?term=market-based%20instrument
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Figure3 - Functional mechanisms of MBI (based on Coggan and Whjt2©05)

Price based instrumentsnclude direct positive incentes in the form of subsidies/support or tax
breaksand negative incentives in the form of taxes, charges and.f@&gse incentivesan be attached to
environmentally beneficial or damaging activities. It is expected (but cammguaranteed) that individals
will respond by adopting the behaviour which costs them least and that the use of resources will be
improved. Quantity based instrumentsalso known as indirect incentives, create a market by distributing
permits to carry out an activity associatedthspecified resource uses or environmental damage. Examples
include the trade for rights to log woodland or emit a certain volume of pollutahé total amount of
damage should be controlletthrough these instrumentsThese types of MBI may be more kkéo cause
long-term behavioural changes but also need the greatest amount of administra#larket frictions, such
as food certification and labelling schemes, aims to change the manner in which the current market works by
reducing transaction costs anqutoviding more information. Consumers valuing biodiversity conservation will
pay more for asustainablyproduced foodproduct and thus allow producers to gain higher revenues and

compensate fothe higher cost of productio(Brauer et al.2006).

In regad to the preservation obiodiversity all standard types of MB] taxes/charges/fees, subsidies
and tradable permitg are in use, mainly for habitat and ecosystem conservation but also for the protection
of specific speciesThe European Commissi@reenPaper on markebased instruments for environment
and related policy purposes (COM(2007) 140 final) stateshi&itcan be efficient instruments to encourage
landowners and land users to maintairatural ecosystems (e.g. wetlands, forest or mangroyes)to

compensate for the unavoidable damage to biodiversity and ecosystems caused by infrastructure
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development projectsby creating similar habitats in nearby or in other areas to ensure no net loss of

biodiversity The following table provides some exaeplof MBI used in biodiversity protection.

Table2 - Exampledor market-based instruments irbiodiversity protection.

Price based Charge for premature harvesting of fats, charge for wildlifg
Taxes, fees and . . o . )
charges use, tre_e cutting chargg,.huntlng an_o! fishing permits, fees
visit national parks, pesticide and fertiliser taxes
Subsidy for ecological livestock production, subsidy for wetl
Subsidies/ support,, management,countryside stewardship scheme, subsidies
grants and funds | afforestation, maintenance of forests, natural resourc
management, protected areas, purchase of ecological areas
Quantity based Tradable fishing quotas, tradable hunting quotas, wetld
Tradable permits | barking, green offsets for sustainable regional developmg
tradable logging permits
Compensation according to the Habitats Directive articles 6
and 16: e.g. creating new habitats (to compensate for the
Liability and of habitats throgh development projects), Compensatg
compensation remediation according to the Liability Directive (2004/35/EC
compensate for a temporary loss of natural resources
environmental damages

Market friction . Forest certification, ectabelling localfoods, agricultural eco
Ecolabelling labelling

In order to develop MBln economic foundation and valuation is heeded. This is partigukevant
for the development of compensatory remediation, mitigation and compensation measures and payments
for ecosystem seiges. In the case of environmental damagbee Environmental Liability Directive
(2004/35/EC) aims to compensate for a temporary loss of natural resources pending their recovery. When
defining remedial measures, the directive advocdtes use of aesoure-to-resource or servicéo-service
equivalence approach. Similarishe Environmental Impact Assessmer{gb/337/EEC) and the Strategic
Environmental Assessment (2001/42/EC) propose specific mitigation and compensation measures if damage
to species and Hatats was causedresulting e.g.in the construction of highways caing irreversible
damage to species and habitats. For the definition of adequate measures, the value of the respective habitat

and its species has to be calculated.

One of the most pronmient and strongest examples for the integration of the economic value of
biodiversity and habitats into markdtased instruments are the smalled payments for ecosystem services
(PES). PEsBe incentives offered to farmers, foresters or landowners in exaje for managing their land to
provide specific ecosystem services (e.g. water regulation and provision of drinking water, control soil
erosion, carbon sequestration through sustainable forest manageméng.S& K|l @S 06S &y RSH
transparent systemdr the additional provision of environmental services through conditioginpents to

@2t dzy G | NE(TacaNiR0d2). Ri&eNdiec PES promote the conservation and sustainable management



of natural resources in the market place. Payments are being lasdc for example based on the
monetary value of ecosystem services provided by the land paatsalso in some cases according to the

income foregone due tintensificationof land use.

Part Il ¢ Concepts and methods for the economic valuation of bieersity and ecosysten
services

1. The Total Economic Value (TEV) framework

The typology of benefits from biodiversity and ecosystem serjicegided by the concept of Total
Economic Value (TEV), which consists of two main categories: use value anskn@tue (e.g., Pearce and
Turner, 1990; Hnley and Spash, 1993). Figurprdvidesan overviewof the value types whiclexistwithin

the TEV approach.

[Total Economic Valuew
[

Use values Mon-use values
[ |
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Figure4 - Value types wihin the TEV approachaccording to Pascual and Murah (2010).

Fundamentally, TEV recognizes the distinction between the value that individuals derive from using
the environmental resources, i.e. use values, and the value that individuals derive from the environmental
resource even if they themselves dotruse it, i.e. noruse values (Birol et al2006). Use values can be

direct use valuessuch as when an individual makes actual use of the environmental asset impfored
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example fishingwhere it was notpossible to catch a fish before the improvemenh water quality took

place; indirect use valuesuch as the benefits derived from ecosystem functions gained, for example, where
recreational activities are created or enhanced due to water quality improvements, individuals can benefit in
the form of ncreased recreational opportunitigsind finally option valuesg KA OK Y SI adz2NBE Ay
preferenceswith regard toenjoyingthe improved resource in the future (make use of it). N@e values are

often called existence values, defined as the econominevalaced by people for improvements to the

guality of a river due to some moral and/or altruistic reasons, or for the mere pleasure of knowing that the

water in theriver has been enhanced.

The different value categories can be linked to the ecosystemwices classificatigras presented by
the Millennium Ecosystem Assessment (M2004). All categories of ecosystem services provide option
values because each service may be used at a later moment in time, although currently undetermined.
Direct use valug can be assigned to the category of provisioning services, such as the supply of freshwater
and fish. Indirect use values are typically assigned to the category of regulating services because these are
y2i Sy22eSR RANBOGT & z.Nodse vdlugsta® Gpically ssBignéd toRtizkategofy ofg S f

cultural services.

Table3 - Matching the MA ecosystem service typology to categories of TEV.

provisioning X X

regulating X X

cultural X X X
supporting No final ecosystem service, hence valued through the other categorie

Willingness To Pay (WTP) and Willingness To Accept (WTA) are the two standard measures of
economic value. WTP is the appropriate maasin the situation where an agent wants to acquire a good.
Minimum willingness to accept compensation is the appropriate measure in a situation where an agent is
being asked to voluntarily give up a good. Whether WTP or WTA is the correct measure depehds
property right to the good. If the consumer does not currently have the environmental good and does not
have a legal entitlement to it, the correct property right is WTP. If the consumer has a legal entitlement to it

and is being asked to give upattentitiement, the correct property right is WTA.

For marketed goods, theoretically the difference between the two measures should generally be small
and unimportant, as long as income effects and transaction costs are not large. Foranketed goods,

this may not be the caseas the difference between WTP and WTA is also dependent upon the



substitutability of the noamarketed good for goods available on the market. Furthermore, there is huge

theoretical and empirical research comparing the values édrilay either WTP or WTA. WTA has been

found to provide higher values thaWTP, sometimes of up to 2 and 5 times higher depending on the

LINR RdzO i

isgaining senething very differentlffrom losing thatsamething (Spash and Vatn, 2007).

YR YSGK2R dza S RThis difefercOriddinyBhbws Bhat individaaislaes

2. Methods for the economic valuation of biodiversity and ecosystem services

H N

This section will introduce existing methods for the economic valuation of biodiversity and ecosystem

services.Thevaluation method to apply depends on the specific ecosystem service asdeEssedSome

valuation methods are more appropriate than others for valuing particular ecosystem semckfor the

elicitation of specific value components (Pasicand Muradian, 2010)Table 3 shows the links between

specific methods and value components. classifies methods according to their capacity of using

conventional, surrogate or hypothetical markets for the estimation of use aneuservalues.

and derive value indirectly using various statistical sources and the-deponse function (e.g. availability

Table4 - Relationship between valuation methods and value types according to Pascual and Muradian (2010)

Approach Method Value
E:;Z Market prices Direct and indirect use
Market Avoided cost Direct and indirect use
valuation | Cost-based | Replacement cost Direct and indirect use
Mitigation / Restoration cost Direct and indirect use
Production | Production function approach Indirect use
-based Factor Income Indirect use
Travel cost method Direct (indirect) use
Revealed preference — - -
Hedonic pricing Direct and indirect use
Contingent Valuation Use and non-use
Stated preference Choice modelling/ Conjoint Analysis Use and non-use
Contingent ranking Use and non-use
Deliberative group valuation Use and non-use

2.1 Market valuation methods

Market valuation methods use information from conventional markets, are based on physical linkages,

of water leads to a increase in fish populationsyome examples of market valuation methods are:

Change in the Output or Input of a Marketed Gao
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This method can be used when an environmental function affects the production and/or cost function
of a certain good. In the productivity change method (PCM), change in an environmental attribute leads to
changes in the output of the marketed good. Fuastance, a decrease in water quality due to pollution can
have an adverse impact on fish stock in terms of quantity and/or quality. Damage due to water pollution can
be estimated as a loss of fish production or involved incremental costs spent in onthéigate the adverse
effect of water pollution on the fish stock. A special case of PCM is the substitute cost mathddch the
money saved using environmental goods (e.g. forage to feed livestock) instead of a priced input (sorghum) is

a measure of th benefits of a certain environmental good or service.
- The Production Loss Method: Human Capital Approach (HCA)

HCA can be regarded as a special case of the productivity change method applied to a very special
good that is the workforce of a human beirignis method is based on a macroeconomic vision of the role of
the individual as an agent contributing to the activity of the economic system. The mortality effect is then
valued through his/her productive contribution. The value of preventing a fatalitygiven time is equal to
the future productive loss evaluated as the discounted sum of the earnings that the individual would have
otherwise earnedHowever,a problem related to this approach is that this method is inconsistent with
principles of welfareeconomicsasitisy 2 4 G F { Ay 3 A y préferenc€sORudzy donsid&isgydrilya Q
the productive aspect of the individual, this method underestimates the value of life compared with
estimates derived rom WTPBINE | OKS&a 6aSft AOKIFNJ F YR ~6Fayéx Hnnnoc

- The Loss of Consumption Method

Another method trying to derive a monetary value for statistical life or mortality effect is the loss of
consumption method. This approach, again, is based on a macroeconomic visiog ofdasidual as a
consumer andn case of premature death, the loss of consumption possibilities is estimated. The estimation
of value of a statistical life or related mortality effects is mostly based on households final consumption
(OECD, 2002).

- Costof-illness (COI)

The costof-iliness method is applied in monetary valuation of morbidity effects within health impact
assessment. COl measures the pure economic benefit associated with a change in health status that consists

of i) treatment costsand ii) lss of productivity.
- Replacement Costs

The method focuses on costs spent in order to abate, restore or replace a previously damaged

marketed or noAmarketed good due to degradation of a certain environmental quality. One example of the



method can be foundn Pretty et al. (2003)This study assessed the extent of the total external costs
associated with agricultural practices in the UK in terms of changes in water ghahigfits of water quality
improvements were estimated by calculating the total cadstswater companies of removing agricultural

diffuse pollutants.

2.2 Non-market valuation methods

There are two very well differentiated groups of norarket valuation methods: those based on
revealed or stated preferenceRevealed preference techniquessabased on the observation of individual
choices in existing markets that are related to the ecosystem service that is subjeatuation. Stated
preference techniqueson the other hand, simulate a market and demand for ecosystem services by means
of surveys on hypothetical changes in environmental quality (Pascual and Muradian, Zaled
preference methods can be divided intbe Hedonic Pricing MethodHPM and the so-called household
production function approach (Kolstad002). This approactoasists ofthe Travel Cost MethodlCM and
the Averting Behaviour MethodABM). Stated preference methods includibe Contingent Valuation
Method (CVM)nd Conjoint AnalysesOA.

- Hedonic Pricing Method (HPM)

The basic assumption of HPM is that the markelue of a good is affected by many attributes,
including environmental quality. If one is able to isolate the particular effects of specific environmental
attributes on the price, it is possible to derive an implicit or surrogate price of the attrifitite. method
consists of two steps: first, hedonic price function is derived from real observations (the relation between a
real market price and the quality of the environmental attribute is estimated) and the implicit price function
is derived from the heohic price function given by the first derivative of the house price function with
respect to the environmental attribute; second, based on the estimated implicit price function, the inverse
demand function is derived (in that implicit price is regressedvarious observed socioeconomic and

environmental variables); finally, consumer surplus can be calculated from the inverse demand function.
- Travel Costs Method (TCM)

This method is commonly applied to valuing sipecific goods related to provision of cgrtain
environmental resource. TCM is mostly applied to valuing the recreational value of forest, countryside, or
any other landscape. TCM can, however, provide a vahlgfor the direct use value and is not appropriate
for nonuse values (i.e. valuingpe bequest or existence value of nature or individual species). The basic
I LILINB F OK A& G2 StAOAG RIEGE 2y @GA&GAG2NRQ G241t SE

entrance fee, travel costs and time spent travelling. Then, their dehamve for the service provided by



the site is derived. The travel costs needed to reach the site can be considered the implicit or the surrogate

price of the visit.
- Averting Behaviour MethodABM)

The averting expenditures or averting behaviour methodsusevealed preferences on conventional
markets and is based on behavioural linkages. This approach assesses the valuemafrketad goods
through the real expenses spent by households or producers for a certain marketed good or service in order
to: i) prevent an environmental impact, or ii) prevent a utility loss by environmental degradation, or iii)

change their behaviour to acquire greater environmental quality.
- Contingent Valuation Method (CVM)

CVM introduces hypothetical situations to a (represemaYisample of a population, situations which
are often presented in a questionnaire in order to elicit willingness to pay or willingness to accept
compensation for a contingent product. In principle, a CVM survey can consist of three parts: first, basic
information about the contingent product is offered to the respondent; then the WTP/WTA is elicited; and
finally, the socieeconomic characteristics or respondent attitudes are examined. Average (mean and
median) WTP/WTA is calculated that could be weighitedrder to get the representative value for the

entire affected population.

The use of different elicitation formats has been explored in the literature, as when individuals are
asked to place a single value in order to extract their willingness to pawrfoenvironmental quality
improvement, the values given are normally an underestimation of their real willingness to pay or their real
preferences. This is because individuals reflect the value they place on a given environmental change as a
range, ratherthan a single figure. This issue was analysed by Hanley and Kristrém inf@é@2oncluded
that the use of a payment ladder approach that allows people to reflect their values as a range, instead of a
single value, allows respondents to quantify thisluasion uncertainty (Hanley and Kristrom, 2002).
However, these influences upon WTP suggest that simplistic models of preference formation, normally
based on individual and immediate influences, are inadequate bases for CV. In principle, all the foormats ca
be followedup several times, excép G KS LI &@YSyid OFNR IyR NBFTSNByYyRdzY
2004).

Furthermore, CVM does not come without its limitations/criticisms. A typical problem found in the
benefit estimation literature is related with the benefits procedure employed for egating noruse
values. In particular, in the estimation of economic benefits derived from an environmental improvement
using the CVM, there is a concern with the potential decrease of values with increasing distance from a given

valuation site (Hanley, 21). This is known as distance decay in the available literature. An English valuation



study regarding river water quality improvements, carried out by Georgiou et al. (2000), included the
calculations of distance decay effects. From the assumption okarlidistancedecay function, the authors
derived the distance away from the river at which WTP estimates dropped to O for large water quality
improvements (distance decay was found at 36 miles away from the site). The authors concluded that in
studies whee distance decay effects are not taken into account, the aggregation of benefits is often
overestimated (Georgiou et al., 200@his issue is particularly important in relation with the estimation of
geographically spread improvements. Distance decayonbt affects the aggregate estimation of nare

values for studies that have not calculated it, but also makes it very difficult to transfer benefits from studies
that have calculated distance decay to other sites, as it would be necessary to assureanibesite

characteristicsThe results obtained would therefore be less accurate.
- Conjoint Analyse(CA)

These valuation methods do not directly ask people to state their values in monetary terms. Instead,
values are inferred from the hypothetical choicastrade-offs that people make. Conjoint analysis is often
described as a method where the respondent is asked to state a preference between one group of
environmental services or characteristics at a given price or costs and another group of environmental
characteristics at a different price or costs. Several approaches of conjoint analysis can be used such as
choice experimentgsee below) contingent ranking, paired comparison, contingent conjoint ranking or

various similar techniques using choices, makmatches.
- Choice Experiments (CE)

CE, as other stated preference approaches to valuation, involve eliciting responses from individuals in
constructed, hypothetical markets, rather than the study of actual behaviour. The technique is based on
random uility theory and the characteristics theory of value (Hanley et al. 2006). Environmental goods are
valued in terms of their attributes, by applying probabilistic models to choices between different bundles of
attributes. By making one of these attributes pgice or cost term, marginal utility estimates can be
converted into WTP estimates for changes in attribute levels, and welfare estimates obtained for
combinations of attribute changes. CE permits to estimate values for different component parts, otsaspec

of environmental quality These component parts constitute the attributes in the CE design.

2.3 Benefit Transfer

Benefit Transfer (sometimes also called more neutrdfiglue Transfgris not a specific valuation
method which would generate a monetarglue itself. Benefits transfer is rather a method that estimates

economic values for nemarket goods and services by transferring available valuation information from



original studies already completed &mother¢ but similarg site (the policy sitejvhere monetary values are
required. Benefit Transfer is applied when there are not sufficient resources (time or money) available to
carry out primary valuation studies at the policy site. The values estimated for particular ecosystem services
on the originalstudy site are applied in the area where there is a need to be informed about the economic
value of a certain ecosystem or particular ecosystem componéitis. transfer of economic values of
individual ecosystem services from a particular study site leasrine a common tool to estimate the value

of natural resources.

Another approach of transferring economic values for ecosystem services is called upscaling. In the
scalingup exercise, economic values from a particular study site are transferred to ang¢ographical
setting, for instance to a regional, national or global scale. Local values are thus not applied in another local
context, but are used to estimate the values of all ecosystems (or ecosystem services) of similar

characteristics in a certairegion.

: Policy site :
| | — -
S J
G 1ef
Study site Policy site Study site
Benefit Transfer Scaling up

Figure5 - Benefit Transfer and largscale value transfer

Benefit Transfer is usually applied on a chg&ase basis. For instance, a ebehefit analysis carried
out for an individual nature reserve can be transéetto a similar nature reserve. The upscaling of economic
values, on the other hand, is usually applied in more strategic policy contexts, for example in the field of
policy evaluation, and is mainly used for strategic pebienning. While the valu&ransfer exercise is
already complex, the scalingp exercise is accompanied by even more complexity, methodological
RAFFAOMzZ GASAa YR dzyOSNIlIAyGed ¢KS g2NR adzllaol t Ay 3

method.

3. Concluding remds

Valwation methods can bedivided into three categories: market valuation approaches, revealed
preference approaches, and stated preference approaches. These approaches can be used to analyze

conventional, surrogate or hypothetical markets, respectivigly the estimation of use and neunse values.



Stated preferencepproaches, and particularly the Contingent Valuation Method, are often zatidue to
GKSANI AYKSNBYy (G dzyOSNIlIAyGASa 6KSy Al 0O02YSa inmi2 GK
environmental goodor services. Market valuation methods, on the other hand, analyze statistical data
(public market prices) and are thus generally acedmmong researchers and polioyakers. However,

when it comes to the Maation of noruse valuegnon-priced environmental goods or services), applying

stated preference techniques is mostiyK S 2y f & gl & G2 StAOAG LIS2LX SQa
pay for improvements in environmental quality or their willingness to accept compensatioaductions in

environmental quality.

The integgration of natural capitalinto public decisioamaking requires the application of both market
and nonrrmarket valuation methods. As explained in Section IIl.1-usm values represent an important
componen 2 F |y SO2aeadsSyQa ¢20lt 902y 2WMakas ohltfedz d Ly
implications of their policy decision, as mahigVcomponents as possible should bevered by a valuation
study. By ignoring the ecosy S Y Q auseydugs, a valuationusly would clearly underestimate the TEV of
the ecosystem. If incorporated into a cdstnefit analysis of alternative policy options, the valuation results

would lead to flawed decisions.

For a policymaker, it is imprtant that the results ofa commissined valuation studyare not
vulnerableto criticism anddismissal The lack of established and consensual methodologies sweltaation
studies prone to sucleriticism and consequent dismissalheycan be easily attacked in view of the
methodology used both with regard to the complexity of the physical processes involved and the
methodological limitations impliedin order to ensure credibility and acceptance of the valuation results, it is
therefore important to be transparent regarding the assumptiamsderlying a particular methaplogy
and/or individual studyby laying open study assumptiord clearly stating what is included anchat is

excluded from the study (Gerdesid Raggamhy2010).

Thus, the choice of the valuation meth@loften the deteminingfactor forthe success or failuref

the valuation results entering the policy process



Part M ¢ Evidence on the value of biodiversityna ecosystem services in ORsS/GCT

1. Data sources and uncertainty

Environmental valuations were first carriedutoin the United States in the 1950s for project
evaluations. Since the late 1970s, they were also applied for evaluating new regulations (Navrud and
Pruckner, 1997). In the following decades, a growing amount of environmental valuations has been
commissimed to inform political decisions. However, for a long time, environmental valuations mweirdy
appliedin AngleSaxon countries, where economic assessments andbavstfit analysis sually play a high
role in the political decisiomaking process. With the EU, the scientific and political interest in

environmental valuations wa®strictedto the United Kingdom.

While in Europe mangnvironmental assessments used to be carried ontterms of ecological
changesand not in monetary terms, a shift towds monetary valuations can be observed from the 1990s
onwards. The Millennium Ecosystem Assessment in 2005 and more recently the TEEB initiative have led to a
growing amount of monetary valuations being carried oOLite literature review was limited tmonetary
valuations of ecosystem services, leaving out quantitative and qualitative assessments, as it was assumed
that these would bdesssuitable for communicating the soegzonomic impacts of changes in the state of
biodiversity and ecosystem servicesthe context of the planned stakeholder activities under Task 4.2 of
NetBiomeCSA.

The database consists péerreviewed and grey literature published between 1990 and 2@%@rall,
there are ® studies in the databasdn order to broaden the databasealuation studies fronthe EU
Outermost Regions and Oweas Countries and Territories habeen complemented with relevant
valuation studies from other regions and territoriéhe data have been collected byeans of a literature
search in the World Wigl Web and by consulting existitigtabases, such as tleEEB Valuation Database,
the AgEcon database, and the Environmental Valuation Reference Inventory (E\ARdition, the results

of a stakeholder survey carried out under Task of NetBiomeCSA hee been taken into account.

Various scientific uncertainties enter the equation when vaumonmarket goods and services.
t F NOAOdzZE NI &X GKNBS YIEAYy &a2d2NOSa 2F dzy OSNIIF AyGe
about the biophysical calitions and ecological functions of the ecosystem under assessment. Second, the
NBaSI NOKSNRaE fAYAGSR (1y2¢fSR3IAS | o62dzi G4KS 6St Fl NB
limitations of the valuation exercise itsgharticularly with regard to lie valuation methods applied and

potential biases on the side of the respondenthiese uncertainties should be taken into account when
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interpreting the individual benefit estimates as presented in the followsegtion and in Annex 1 of this

Report.

2. Results of literature review

The results of the literature review on existing valuation studies in theOHtérmost Rgions and
Overseas Countries and Territorea® summarized in the followingable 4 The table includes references to
the corresponding pagrs, coveredbiomes and ecosystem servicggographic details, valuation methods
and monetary estimates of benefit valuationdonetary values are described in Eunosr hectare per year,

unless noted otherwiselThe comjete list of valuations (n = 1)@ presented in Annex 1 of this Report.

In order to provide for a meaningful database, theographicscope ofthe literature revew was
extended beyondORs and OGT This means that case studies from other relevant regions and territories
have been takennito account. For instance, Mokshahwahid and McNally (2001) carried out a valuation
study in Samoa, covering multiple ecosystem services provided by fordgisugh notpart of the EU
ORs/OCTs, its close proximity to New Caledonia (France) makes uhéovaresults relevant for theui
generisgroup. Similarly, Eade and Moran (1996), Godoy et al. (1993), Hargradiees(2008) and Trejo
(2005) carried out valuation studies in Belize. While the former British cidamyt part ofthe EU ORs/OCTs,
the valuation results are relevant for the Dutch, Feaand British ®s/OCTs located in the Cdudan.

The valuation database will be updated and expanded throughout the NetBiB#eproject.

Table5 - Summary of identified literature

Aubanel, Extreme events, French 5,914 .44

1993 Coral reefs | recreation Polynesia Replacement Cost 7,097.33

Bervoets, Direct market 1,851,377.99

2010 Coral reefs | Recreation, fisheries| St. Maarten | pricing 57,645,666.39

Contingent

Beukering et Caribbean Valuation, Choice| 19,096,200.00

al., 2012 Multiple TEV Netherlands | Experiment

Burke and TEV, food,

Maidens, recreation, extreme Direct market 116.00-

2004 Coral reefs | events Caribbean pricing 1,443.63

Burke et al. Food, recreation, Direct market 189.47-

2008 Coral reefs | extreme events Saint Lucia | pricing 49,977.90
TEV, multiple French Direct market 47.32-

Charles, 2005 Coral reefs | ecosystem services | Polynesia pricing 16,184.01

Chong et al., Recreation, science / 35.13-

2003 Coral reefs | research Caribbean Benefit Transfer 34,803.92

Conservation Turks and no information

International, | Coral reefs | TEV Caicos available 1,041.02




2008 Islands
Cooper et al. Recreation, food, Direct market 22.30-
2009 Coral reefs | extreme events Belize pricing 990.82
Dharmaratne Factor Income /
and Strand, | Salt water Production
2002 wetlands Nursery service Caribbean Function 378.19
Dixon et al., Netherlands | Direct market
1993 Coral reefs | Recreation Antilles pricing 1,597.00
Food, medical,
genetic, erosion, 0.45¢
Eade and Tropical extreme events, gene 2,654.73
Moran, 1996 | forest pool Belize Benefit Transfer
Echeverria et| Tropical Contingent
al., 1995 forest Recreation Costa Rica | Valuation 330.81
Godoy et al., | Tropical Direct market
1993 forest Genetic Belize pricing 146.86
Gren and
Soderqvist, TEV, food, raw 26.99-
1994 Mangroves | material Puerto Rico | Benefit Transfer 2,991.42
Hamilton and
Snedalkr, 1,427.33
1984 Mangroves | TEV, food Fiji Islands | Benefit Transfer 3,777.35
Hargraeves Contingent
Allen, 2008 | Coral reefs | Tourism, fisheries Belize Valuation 3,610,514.02
Extreme events,
recreation, bie
prospecting,
IFRECOR, researchéducation, | New no information 2,652,250.00
2012 Coral reefs | fisheries Caledonia available 4,243,600.00
Tropical
Krutilla, 1991 | forest Recreation Costa Rica | Travel Cost 109.10
Lacle et al. 2,231,526.7F
2012 Multiple Recreation Bonaire Choice Experimen  3,001,018.75
Direct market
Lal 1990 Mangroves | Nursery Fiji Islands | pricing 746.34
Mathieu et Continental Direct market
al. 2003 Shelf Sea | Recreation Seychelles | pricing 24.70
Mohd-
Shahwahid 0.05-
and McNally, Multiple ecosystem 5.60
2001 Forest services Samoa Benefit Transfer
TEV, food, raw
Naylor and material, gene pool, Contingent 134.39-
Drew, 1998 | Mangroves | extreme events Micronesia | Valuation 1,972.47
Pagiola et al.,| Tropical 43.86
2004 forest Genepool Costa Rica | PES '
Pendleton, Netherlands
1995 Coral reefs | Recreation Antilles Travel Cost 7,065.27
Raboteur and Contingent
Rhodes, 200§ Coral reefs | Genepool Guadeloupe | Valuation 70.98




Factor Income /

Rausser and | Tropical New Production

Small, 2000 | forest Medical Caledonia Function 1,040.78

Ricketts et al,| Tropical Direct market

2004 forest Pollination Costa Rica | pricing 129.09

Schep et al., Direct market 307,796.80

2012 Coral Reefs| Fisheries Bonaire pricing 538,644.39

Schep et al.,

2013 Multiple Recreation Bonaire Choice Experimen 37,353,980.00

Shultz et al., | Tropical Contingent

1998 forest Recreation Costa Rica | Valuation 1,785.55
Contingent 63.08¢

Thur, 2010 | Coral reefs | Recreation Bonaire Valuation 138.57

Tobias and

Mendelsohn, | Tropical

1991 forest Recreation Costa Rica | Travel Cost 78.73
Contingent

Trejo, 2005 | Marine Recreation Belize Valuation 10.18
Contingent

Uyarra, 2010 | Coral reefs | Recreation Bonaire Valuation 29.01

Zanten and

van

Beukering, Damage cost 25,720.27-

2012 Coral reefs | Extreme events Bonaire approach 53,95139

3. Analysis of reults

With regard to the biomes and ecosystems covered by the valuation studies, coral reefs, tropical

forests and mangroves duinate in the literature (Figre 6). The focus on marine ecosystems is not

surprising, as all ORs/OCTs are insular states. Witlrdelp the norOR/OCT literature included in the

review, the countries covered are likewise dominated by coastal or marine ecosystems. With almost 60% of
the literature covering marine or coastal ecosystems, one can conclude that those ecosystems axegerce
relatively important in terms of the ecological functions they provide. At the same time, the focus on coastal
or marine ecosystems in the identified literature may also hint at the fact that they are particularly

threatened by natural and/or humaimduced impacts and may therefore have been selected for an

economic assessment.
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Figure6 - Distribution of ecosystems among the reviewed literature.

The focus of the identified valuation literature on coastal and marine ecasgste also reflected in
the distribution of individual ecosystem services covered. Among the 105 benefit estimates included in the
database (see Annex 1), 22 cover recreational ecosystem services (tourisang, refated tothe provision
of food (mainly ish), and 11 cover extreme events (e.g. flood protection). 10 benefit estimates for the
provision of genetic resources have been identified, which fimdyto the high level of biodiversity in the
respective case study locations. Seven valuations did magstigate individual ecosystem services, but

estimated the Total Economic Value of the respectizesystem
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Figure7 - Overview of ecosystem services covered in the reviewed literature.
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With regard to the valuation methodspalied in the identified literature, direct market pricing
dominates, followed by the Contingent Valuation Method and Benefit TranBiguré §. This reflects the
range of ecosystem services covered by the valuation stuttesbenefits of food provisiomnd coastal
protection services result in direct and indirect use values, respectively, which can be determined by direct
market pricing. Recreational benefits are classified as direct use values which can be determined by applying
the Contingent ValuatioMethod or Choice Experiments (cf. Chapter 111.2). Five valuation studies are not
based on primary valuations; instead, Benefit Transfer techniques have been apytieth made use of
primary valuations that had beepreviously carried out in locations whh are similar to the valued

ecosystem.

3%

m Direct market pricing

m Contingent Valuation

m Benefit Transfer

m Choice Experiment

m Travel Cost

m Factor Income /
Production Function

Figure8 - Distribution of valuation methods applied among the reviewed literature.

Reported in Figured are average benefits per hectare and year that include all comparable
observationdor a selected ecosystem service. The values have been converted to EUR and inflation adjusted
by the Consumer Price Index (CPI) for 2014. The findings are discussed below. The figure shows the
minimum and the maximum (whiskers) of specific ecosystemiceehenefits. The box bottom shows the
first quartile, the band shows the median and the top of the box shows the third quartile of the selected
values of ecosystem services. According to the very broad variety of the Mauésss than 1 Cent up to
50,000 Euro (adjusted 2014/hal/yeathe axis have logarithmic values. The first box plot includes all specific
ecosystem services of different ecosysteiasd the other three box plots include the ecosystem benefits of

Tourism/Recreation, Fisheries, Genetisources and Raw materials of different ecosystems.
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Figure9 - Value ranges for selected ecosystem services (n = 92)

All included ecosystem services (n=92) have a wide value range between a minimum of less than
0.01EUR up t@ maximumof 49,978 adjusted EUR/hal/year. One quarter of the estimated values are below
5EUR (T quartile), the median value is 1HUR and one quarter of the values are above 1[H0R (3

guartile). The average estimated value is 2,8UR.

The obsered ecosystem services tafurism and recreation(n=18) have the highest values compared
to the other services including the maximum of 49,978 adjusted EUR/ha#geass all case study locations.
There are two outliers (the two estimates from Samoa with948 and 34,804£uro) followed b values
below 7,065EUR. The®iquartile is 12FEUR, the median 889UR and the'3quartile 5,745 UR.

For the ecosystem servidsheries(n=10) the estimated range of the values of ecosystem benefits is
between 6EUR ad 1,427 adjusted EUR pérectare and year. The second highest value (below the
maximum of 1,42’ EUR) is 20EUR pehectareand year. One quarter of the estated values are below
63EUR (T quartile), the median value is 1EUR and one quarter of the luas are above 176UR (8

guartile). The average estimated value is Z32R.

The benefits ofGenetic resourcegn=10) have a range between rainimum of 0.03EUR and a
maximum of 893 adjusted EUR/ha/year. THeglartile is 9EUR, the median 4BUR andhe 3° quartile is

128EUR. The average of genetic resources is aEUR.
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The ecosystem services tdw materials (n=8) is lower and spreads between OROR and 252
adjusted EUR/halyear. Thé' fjuartile is below EUR, the median onlyBBUR. The"8quartile is 75EUR and
the average is at 63 EUR.

All services also represented in the ficsiumnin the figure above. Nadeparatelyisualised, but like
the other ecosystem services in the boet (all) are e.g. food provision (n=3) and flood protection3). For
food provision, the estimates values were 0.42 and EWR (both Benefit Transfer) and one other study
estimated 43%EUR direct market pricing) per hectare and year in three different case study locations. The
ecosystem serviclood protection (extreme events) is valued in three studies withBB0R; 55EUR and

1,079EUR per hectare and year across different case study locations.

Among the identified valuation literature, a clear focus on marine and coastal ecosystems and their
main ecosystenservices is evident. This can be attributed to the fact that all ORs/OCTs are insular states,
implying that marine and coastal ecosystems play an important role in the perception of the local
population. This is also reflected in the fact that the dominacbsystem services covered in the literature

are marine and coastal ecosystem services, followed by ecosystem services provided by tropical forests.

The figures below are showing the benefits of marine (h=66) and forest (n=26) Ecosystem services.
The axs have logarithmic values and according to the lower values of the forest ecosystem benefits the
values of the axis of the two figures have different scalée box plots represerall ecosystem services and
the range of tourism/recreation, fisheries, getit resources and raw materials of the marine ecosystem (left
side of the next figure All benefits of the forest ecosystem (right side of the next figure) are shiowre
first column In addition tourism/recreation, genetic resources and naaterialsare shown on the other

columns
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Figurel0- Value ranges foMarine and Forest ecosystem services (Marine n= 66, Forest n = 26)

Comparing the benefits of thearine (all)and theforest (all) ecosystem services the valuatiof the
marine (all) ecosystem benefits (EUR adjusted 2014/ha/year) are much higher than the benefits of the forest
(all) ecosystem benefits. The valuation of thé duartile (17ZEUR marine and BUR forest) , the median
(211EUR marine and BUR forest)and the &' quartile (1,34CEUR marine and 1Z8UR forest) are
substantialdifferent. The averages (2,63BUR marine and 3#UR forest) are also very far away from each

other.

The ecosystem servicdeurism and recreationare contributing with high valigeto both biomes
marine and forest. There is a tendency in the observed the studies to estipeaetic resourcegand raw
materials lower than tourism and recreation (marine and forest biomes). The benefitisbéries are
estimated below the average ohée other marine ecosystem services (allhese effect€an also be seen in

the next figures.

The following figures are showing the marine and forest ecosystem benefits on an individual marker
basis. Every ecosystem service is represented by one marleax€&€h havdogarithmic values and the same
axis for marine and foresfhe ecosystem services tourism and recreation; fisheries; genetic recourses and

raw materials are displayeskparately The other ecosystem benefits are shown in the ¢castimn
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FHgure11- Individual values for Marine and Forest ecosystem services (Marine n= 66, Forest n = 26)
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These examples show that, depending on a variety of factors, ecosystem services may be valued
differently in different locationst S 2 LJré&efeacesvary according to location, their soeéwonomic
context and the abundance or scarcity of ecosystem services in their location. The uncertainties underlying
the methods for the economigaluation of natural resources may be anotheeason for large estimate
ranges. Particularly stated preference techniques such CVM are oftarizedtifor their shortcomings, which
may influence the estimated values: Depending on the design ofjti@stionnaireused in the survey, the
interviewer migh not be able toeliminate potential errors such astrategic behaviour of theespondents
protest answers, response bias (where ttespondentsg 2 dzf R LINRE A RS GKS Ay (i SNIDA
NAIKGE FyasSNDLZ | yR NBa&LRYy Rbsf anid othed shartidniyigs ofAcgit@i? Y S
valuation methods need to be taken into account when interpreting the benefit estimatesfactors which
enable or hinder the uptake of environmental valuations in the policy process will be further discussed in
Chater V.

In general, however, the results of the literature review reveavarenessfor environmental
valuations inORs/OCTs. 35 individual valuation studies were identified in ORs/OCTs and related regions and
territories (e.g. Samoa and Belize), containl®® individual valuations of ecosystem services. It turned out
that certain locations, biomes and ecosystem services are stronger represented than others, implying that
there is room for future valuation efforts. While the design and implementation ofigmy valuation studies
(particularly non-market valuations) is usually dependent on abundant financial resources, the collected
evidence could potentially provide the basis for the transfer of values by means of Benefit Transfer to other
ecosystems at lo¢aregonal or even national scale. Thisuld be an option for ORs/OCTs which are

currently underrepresented in the existing valuation literature.



PartV ¢ Goodpractice examples

1. The policy impact of environmental valuations

While authors of valuatin studies usually stress the relevance of their restdtspolicy-making,
evidence on thesuccessfuliptake of environmental valuations in policy processes remains limited. To some
extent, the reason may be found in issues that are connected to the@=oiicy interface. Gupta (2005)
highlights two key theories regarding science and its relation to the policy process. Firstly, the scientific
culture is regarded very different from that of policy culture and the two often encounter difficulties
communi@ting effectively with each other. Secondly, science is selectively used bypakeysq it is only
used if it is consistent with the polieg I { SNAQ SELISOGI GA2y &y dzy RSNEGlF YRAY

These theories have their roots in traditional researchctices, which have generated a disciplinary
structure of science. Thiform of knowledge productioh & OKI NI} OGSNAT SR o6& aO23y
GKAOK Ydzald o0S F2tt26SR Ay (GKS LINPRdAzOGAZ2Y S f SIAGA
Howeve, one can observe a blurring of the distinction between science and policy. A movement towards
multi-disciplinary, interdisciplinary, and trandiscplinary science is taking placehare knowledge is
produced inthe context of its application This newnode of research has the following characteristics: (i) it
is problemfocused rather than based on the development of theory, (ii) trdissiplinary rather than based
on a single discipline, (iii) more accountable and subject to quality control, andngirg likely to be

undertaken in a wide variety of organizations (Scott 2000).

On the side of the poliegnaker, the uptake of valuation results is primarily hampered by mistrust in
the valuation procedures. According to Barde and Pearce (1991), reasomésfarst include (i) a lack of
FIEYAETAFNRGE SAGK QlFtdzZd A2y LINRPOSRA2INBAZ 6AA0 GKS 0o

(compared to direct monetary impacts), and (iii) a lack of belief in the underlying paradigm.

Moreover, degionY | { SNEQ RA&0StAST Ay (KS dzyRSNI&Ay3 gl
by a perceived unimportance of the problem at stake. In this context, Cash and Clark (2001) identify three
elements which determine the uptake of assessments by pafiakeas: (i) the perceived relevance or value
of the assessment to particular groups who might employ it to promote any of the policy changes (saliency),
(ii) the perceived authoritativeness or believability of the technical dimensions of the assessment poocess
particular constituencies (credibility), and (iii) the perceived fairness of the assessment process to particular

constituendes(legitimacy).
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When applying these theories to the EU Outermost Regions and Overseas Countries and Territories,
one can ceminly identify some aspects which may prevent the results feamironmentalvaluations to
enter the policy process. This concerns tpeneralknowledge about local biodiversity and iisnctions
among policymakers and stakeholders, the lack of experiemdn monetary valuation studies or economic
assessments (such as ctenefit analysis) and the strog impad of sectoral interests (e.g. tourism,
fisheries, agriclture) on local and regional poliewaking. Nevertheless, Waite et al. (2014) identified a
number of cases in th€aribbeanwhere the results of environmeal valuations have influenced policy
dedsions. Tablé provides an overview of the case study characteristics and the way the valuation results

have entered the policy process.

Table6 - Examples of uses of tropicabastal and marine ecosystem valuations in decisioraking (Vaite et al.,2014)

Hargreaves Bahamas Valuation method: Benefit Transfer
Allen (2010)

GWdzZA GAFASR (GKS LINRPGISOGAZ2Y 1
Bahamas Science and Technology Commisaieralso using
the results to inform coral reef damage estimates; furtherma
valuation results are being used to raise awareness of
economic benefits of conservation to decision makers and
ASYSNIf Lzt AOdé

Coral reefs,
beaches, wetlands,
forest, mangroves

Use & nonuse

Cooper et al. : Valuation method: Market prices, damage costs
Belize
(2009)
G{dzLIL2 NI SR | OGA2yYy 2y YdzZ GA
Coral reefs / . , .
MANToOves Supreme Court ruling to fine a ship owner an unpreceder
g and significant sum for a grounding on thkesoamerican Reel
. , : 0KS 3I23SNYyYSyiQa RSOAaAAZ2Y
Tourism, fisheries, . . .
shoreline regulations (a ban on bottom trawling, the full protection
rotection parrotfish, and the protection of grouper spawning sites); an
P successful civil society campaign against offs@ofef R NJ|
Trejo (2005) Belize Valuation method: Contingent valuation
Coral reefs GWdza GAFASR GKS 12t [/ KIFy al
making it one of the few seffnanced marine parks in th
Tourism /| F NAOOSIFYydE
Hargreaves Valuation method: Contingent valuation

Allen (2008) Belize
GWwdza G A FASR Fdzy RAy 3 NB |j dzS a
Coral reefs management of the Gladden Spit Marine Reserve, resultin
increased donations; additionally, valuation results helpee
Tourism / fisheries | Gladden Spit Marine Reserve facilitate a historically stra
RAFf23dz2S gA0GK FTAAKSNRA FyR

Clarke et al. Belize Valuation method: Market price, productiofunction, damage
(2013) costs

Coral reefs,

mangroves, atflreSrR | 1Se& NBtS Ay (KS

seagrasses Integrated Coastal Zone Management Plan (currently in ¢




form) by ecosystem services provision and valoethree
Fisheries, tourism, | coastal zoning scenarios: conservation, development,
shoreline AYF2NNYSR YIyYylF3ISYSyidoé
protection
Figueredo Cuba Valuation method: Contingent valuation, travel cost, bene
Martin et al. transfer, market price
(2009) Coral reefs,
mangroves, a1 St LISR (2 2dzadiArATe GKS SReidd
seagrasses National Park, which includes the largest marine reserve
GFr18 T2yS0 Ay G4KS /FNRooSIHY
Use & noruse
Wielgus et al. - Valuation method: Hedonic price, market price, conting
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While not all of the discusseelxamples are from ORs/O&Tthis overvie&r shows that some policy

makers are open to environmental valuations and willing to base their decisions on the communicated
results. While direct market pricing has been applied in the majority of the listed valuation studies, the
overview shows that inegtain cases polieynakers even accept valuation results which are based on stated

and revealed preference techniques, e.g. the Contingent Valuation Method or Hedonic Pricing. The next

section presents three begiractice examples in which the results ofviironmental valuations have

successfully enterethe local or regional policy process.

2. CaseSudies




The following sectionvill describe in detail three case studies which serve as-fesitice example
for the use of environmental valuations in lécand regional decisiomakingof selected ®Rs/OC3% and
related territories Each case studwill provide information onthe socieeconomic context, the ecological
challenges addressed, tlappliedvaluation methods, thestimatedmagnitude and potentialransferability
of the economic benefits, and the impact of the valuationdstwon local and/oregional policymaking.
CGeographical distribution, ecosystem characteristpvision of ecosystem servicesapplied valuation
methods and data availabilitfor each case study is includexs well Notably, the relevant valuation
literature is biased towards coral reefs or marine ecosystems in general (cf. Chapter 1V.2 and Aarex 1)
reflected in the final selection of case studince thethree cover marineecosystems. Moreover, previous
research on the uptake of environmental valuatidras focused on one geographical region, namely the

Caribbean.

2.1 ThekEconomicVl f dzS 2 F eco®ystdma andlatiénal Marine Park

Shoreline on BonaireSource:Janderk/ Wikipedia Commons

As part of the Caribbean Netherlands, Bonaire represents one of the EU Overseas Countries and
Territories. Together with Aruba and Curagao, it is located off the north coast of South America. Bonaire
used to be part of the Netherland&ntilles until 2010, when it became a special municipality within the
Netherlands country. Nature and fisheries regulations have largely been taken over from the former
Netherlands Antilles (Ministry of Economic Affairs, 2013). The following chapterscow@icase studies; the

first examines the TEV of Bonaire ecosystems, while in the second the TEV of the National Marine Park on
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the island is analyzed. Despite dating back only one year and containing no information about the influence
on local/regional athorities, the first case study is nevertheless a very good example, since stakeholders
from the local government were intensively involved from the beginning of the project. Generally, the
research conducted within the two case studies gives many oppiigs for decision makers to improve

and prevent the ecosystems on the island.

SocieEconomic Situation

The economy of Bonaire is mainly based on tourism, while salt mining is also a significant industry with
a long tradition in the islandsalt pans cowel0% of Bonaire surface, and the island produces approximately
441,000 tons (400,000 metric tons) per yé&ue to the climate and the geography , farming does not play
an important role for the economy of Bonaire, providing food only for local consoemp#loe is the only
export crop and it generates some income for the local farmsti#l, more than half of the country GDP is
derived from tourism, particularly dive tourism. Fishery is also playing a significant role for the economy of

z P
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Ecosystem Characteristics

Bonaire is a very flat island; in the northern part of the island the higher elevation is reaching a
maximum of 238 m! O 02 NR A Yy 3s clasdificafion) thadSlimate is atidpical with high temperature
and low rainfall,and almost constant easterly trade windStrahler 2002). Despite lying outside the
hurricane belt, tropical storms and hurricanes passing north of Bonaire may cagssieg damage to the
reefs and coastal zone of the leeward shore. Damaging wind reversals were recorded in 1976, 1981, 1985,
1990 and 199qde Meyer 1997). A distinctive feature of Bonaire is the coral reef which surrounds the
island; more than 55 spedeof coral can bdéound on the reefs inside th8onaire National Marine Park
(BNMP), and the marine environment has a generally rich biodiversity with more than 340 known species of
fish. This park was established in 1979 and covers an area of 27 kntfiffdtbnt types of ecosystems, such
as sea grass beds, beach areas, mangroves, lagoon areas, karstic systems and bacterial mats. On land,

Bonaire is characterized by dry forests (van der Lely, 2013).

Bonaire has a long tradition in nature and particularigrine protection. In 1969, nearly 20% of the
total land area of Bonaire was designated as a national park. 10 years later, the waters around Bonaire from
the high water mark to the depth of 60 meters (200ft) had been designated a marine park and padbgcte
law. Activities within the marine park are restricted in order to ensure the continued sustainability of the
coral reef, sea grass and mangrove systems. Since then, Stichting Nationale Parken Bonaire (STINAPA

Bonaire) has been managing the protectedeas of Bonaire and caring for the preservation and




conservation of nature on the island in general. On its website, STiN#Réribes its mission as
GOPPBRSRAOFIGSR (2 GKS O2yaSNBIGAZ2Y 2F .2yl seNBQa Y
AGa NBaz2dNDOSa¢ o

QX
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Most of the funding available for nature management in Bonaire is generated by user fees. According
to the Ministry of Economic Affairs, the national parks in Bonaire generate 85% of their total budget for
nature management, by mearntd the said fees. Part of the exploitation costs for the designated protected

areas is covered by subsidies frone tklands governing bodieNlihistry of Economic Affair2013).

SocialEcological Challenges

According to the park management, the main ¢h&y 3Sa F2NJ . 2y ANBQa Y NJ
overfishing, nutrient enrichment, development and conversion of land use, poaching, heavy recreational use
(snorkeling/diving), sedimentation, terrestrial run off, illegal sand mining and artificial beachocre@n the
land side, environmental problems are related to the unregulated and illegal dumping of raw sewage and
chemical pollutants, which leach through the permeable limestone of the island and threaten the quality of
groundwater. Destruction of wildé habitat for commercial development threatens endangered species,

and it is also highlighted as a problem.

¢KS AAEGK NBLERNI 2F a{GFdGdzda FyR ¢NBYyR& .2yl ANBC
bleached and died due to unusually warmasiemperatures during November 2010; this led to a sharp
increase in reef damaging seaweeds. The decline in herbivorous parrotfish during thd Gagé8rs has had

a negative influence on the coral reef as well, since they graze upmsetweed Steneclet al, 2013).

9dzi NR LIKAOFGA2Y Aad | aSNRA2dza LINRBOfSY FFSOGAy3
nutrient inputs by various sources, of which enriched groundwater outflow from land is considered to be a
substantial one. It is assumeditii INR dzy RgF 6 SNJ Ad SYNAOKSR gAGK ydzil
(Slijkerman et aj2013).

Currently, Bonaire's government is poised to eliminate the legal protection against commercial
construction in the Bonaire National Marine Park waterscdkding to experts,permitting urban
development in the Bonaire National Marine Park cocddseirreversible damage to coral reef ecosystems.
Since the tourism in Bonaire is largely based on these coral reefs, this damage could have a negative impact
on the Bonaire economySeveral initiatives against this decision have already been in place in order to

protect the marine park from commercial construction.

Economic Valuation of Bonaire Natural Capital

3 http://www.stinapa.org/index.html



The total economic valuation of Bonaire was estimaite®012 to be within the project framework
funded by the Netherlands Ministry of Economic Affaifthe TEV of the 10 ecosystem services considered
by the project team annually amounted to more than US$100 million. These values vary among the different
ecosystem services as follows: tourism ($50 million), local recreation and cultural values ($3.9 million),
support to fisheries ($1.1 million), research and educational services ($1.4 million), coastal protection ($0.1
million), and (most importantly) the nense values enjoyed by people in the Netherlands ($15.5 million per
month). If no action is taken to prevent the ecosystems, the TEV of Bonairean nature will decrease from
G2RF2Qa PbPmnp YAffA2Yy G2 | NRdzyR bcn m¥idnfini3a gesis (kay’ G Sy
der Lely 2013). The outcome of this project concluded that it is more efficient to prevent extensive
environmental damage than attempting to revitalize the environment. A scenario that was aimed at the
abatement of invasive speciedso proved very cost effective. For example, by removing the threat of
goatfish and lionfish, the environment has had the possibility to regenerate. This demonstrates that
AYGSNBSyGA2ya YR LRfAOASA Ydzad 6S FAYSR i LINB@OS

Thur (2010) estimates the willingness of recreational scuba divers to pay for access to the Bonaire
National Marine Park, by using a contingent valuation survey administered to 211 American scuba divers
who had previously visited Bonaire. The results lné tsurvey suggest that divers are willing to pay
significantly more than the existing US $10 annual user fee for access to the park. 94% of respondents were
willing to pay at least US $20, over 75% were willing to pay at least US $30, and more than 6@%4dlingr
to pay at least US $50. Annual mean WTP is estimated to be US $61, which is described by the author as a
conservative estimate, based on higher estimates produced by other elicitation formats and the potential for

strategic bias by park users.

T&ing in to account the findings of Planter and R@@06)whoS & (i A Y I (i Seveniiefbximiziag:
fee (US $50 for BNMP) results in a substantial decrease in total number of visitorsa@%ssuch, the
adverse economic impacts of decreased tourisit $uch a fee would produce make it an undesirable policy
optoné¢ = Ad OlFy 0SS I 0ly2¢t SRMAB RomidaK ihcieasds KndidEs cam proadocé & K
substantial increases in revenues without significantly decreasing overall tourism demand. Fptegxtbam
US $20 fee for the BNMP dive tag, which was acceptable to 94% of divers, would generate over US $500,000
inrevenues nearlydalzd £ S G KS 0 dzZREAVSREMPFO12A).KS LI NJ £

Influence on Local/Regional Poligflaking

The valuation studies commissied by the Ministry of Economic Affairs of the Netherlandse

succesd Fdzf Ay (g2 NBALISOGad CANRIZ GKS@ NIA&ASR | gl NB

decision to construct a water purification plamh order to reduce the negativenpacts of waste water on

4 http://www.ivm.vu.nl/en/projects/Projects/economics/Bonaire/index.aspccessed on 19 March.
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the coral reef. Second, based on the outcome of the valuation studies, the Ministry decidedvide
additional fundingg an extra 7.5 million Eurosavailable for nature protection in the Dutch Caribbean. The
uptake of the véuation results by policynakers and stakeholders wat® a large extentbased on the
participatory approach that was applied by the researchers in designing and implementing the studies. This
included workshops, training sessions and public debatbhich served as a means to raise awareness about

the economic valuations and their potentials in the design of sustainable management strategies.

The valuation study justified the Bonaire Marine Park adoption and later increase of user fees. The
price of a die tag was increased to US $25 in 2005. This made BNMP one of the féwaseid marine

parks in the Caribbean.

This study on Bonaire National Marine Park shows how a relatively small investment in social science
research can provide significant resutispporting natural resource management. Befone beginningof
the research, there wasomeconcern among the local stakeholders that an increase in the user fee could
leadtoaRSONBI a8 Ay GKS ydzYoSNJ 2F {2 dzNX theideatsioniite dhd&ge NB a d:
other types of marine park users, enabled the management authority to convince the dive operators that
fAGGES 2N y2 | ROSNAS STFFSOha ¢2dAg R @R Dbreades Ris 6 & |
case study is &antastic bestpractice examplewhich could be applied to countriésegions with similar

ecosystemsandwhere tourism has a crucial role for the economy.



2.2 ThekconomicVl f dzS 2 F { Corbl ReefResbiiic&sy Q a

Grand Case Bay, St. MaarteBourceFlorianZet / Wikipedia Commons

Like Bonaire, St. Maarten was previously part of the Netherlands Antilles until 2010, when it became a
constituent country of the Netherlandsingdom It encompasses the southern half of the Caribbean island
of Saint Martin while the northern half of the island constitutes the French overseas collectivity of Saint
Martin. The ditch part of the island the more densely populated of the two sid@sd due to this fact, it
T O0Sa Y2NB Sy@ANRYYSyl has &populatios gf 3EEBID(esfintated/far 2043). NIi
Since the coumy covers a total area of 34 Kiit is not one of the most highly populated countries of the
world. Due to the high nhumbeof unregistered illegal immigrants, the population is assumed tareh

higher than the number provided by the official sources.

SocieEconomic Situation

St Maarten is the second largest economy of the Netherlands Antilles, with a 20% share of total Gross
Domestic Product anthe highest per capita income among the figands that formerly comprised the
Netherlands AntillesSince the end of the economic recession in 2001, the economy of St. Maarten has
grown by an annual average rate of 3.8% in real teamspmpared to 1.8% for Bonair&ccording to World
Bank statstics, St. Maarten falls under the category of FOBECD higincome countries with a GDP of $400
million in 2003. The GDP for 2010 is estimaite®$798.3 million Only 10% of the territory is covered by
arable land, and the agriculture accounts oalyout 0.4% of the GDP. Because of thigjagdture does not
play a significant role for the island and almost all food must be imported, as well as energy resources and
manufactured goodsSt. Maarten economy is mostly based on tourism, either from -etar tourists

vacationing on the island or day tourists from the many cruise lines that come to the island. In contrast to
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Bonaire, stayover tourism is less important than cruise tourism. The number of-ctay visitors is
approaching the 500,000 limit, whilbé number of cruise passengers has exceeded 1.4 million. In 2007, St.
Maarten accounted for 56% of st@yer tourism and 76% of cruise tourism in the Netherlands Antilles

More than 80% of the lahe forces are engaged in the tourism sector

Ecosystem Chacteristics

Vegetation type differs on the island per location, with evergreen seasonal forests found at higher
elevations in the central hills, and drought deciduous and mixed evergreen deciduous thorn woodlands
abundant in the lower plains. The islandshaumerous bays, rocky shores and white sandy beaches with
coastal vegetation and succulent evergreen shrub land. Mangrovesdimaekish ponds and parts of the
Simpson Bay Lagoon. The (newly established) St. Maarten Marine Park covers an area of afgbyoxim

5,000 hectares and features coral reef, mangrove wetland, angisss bed ecosystems.

The vegetation is seasonial evergreen forests, drougkdeciduous and mixed evergreen deciduous
thorn woodlands, and succulent evergreen shrub land. The mandoogsts are vital breeding grounds for

reef fish and other marine life.

SocialEcological Challenges

Fromthe original19 mangrove pond®und n St. Maarten only four remaimnd they arghreatened
by development pressures and pollution. The geass leds suffer damages from boat anchors, pollution
and dredging. Increasing tourism affects the marine environment as well, calling for the protection of

habitats and species.

Coastal runoffhas contributed to thecoral reef degradationand the increasing ppulation and

unbridled development are also important factors altering the ecosystems (HamdrR)

902y2YAO Gltdd Grzy 2F {Gd allFNISYyQa yIddnNIt OFLMAG

Bervoets (2010) carried out a valuation of St. Maarten coral reef resources. The author has shown tha
St. Maarten coral reef resources provide important goods and services to the economy of the island, and
estimates that the revenue that the resource is able to generate by means of coral reef associated tourism
and fishery is approximately US $57.6 willper year. Bervoets (2010) applied direct market pricing in order
to estimate the valuendthe economic impact of corakef related recreational activities and fisheries. The

details are presented in Figure 3 below.
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Figurel2 - Valuation of Coral Reef Resourcacgcrding toBervoets, 2010)

The author also develops specific policy recommendations. He suggests to a) establish a marine
protected area, b) incorporate economic valuation into environmental impact assessmeniscluje
economic impacts in assessing fines for damages to coral reefs from activities such as anchoring in the
reserves, oil spillsetc., d) weigh revenues from a growing tourism industry against-tengm economic
losses from environmental impacts, eyaluate distributional effects of proposed coastal development
projects, f) invest in scientific research, and g) increase support from the private and public sector in the

proposed Marine Park Management Authority.

Influence on Local/Regional PoligWiaking

2 A0S SO0 Fft®d® ownmnO F2dzyR GKI G GKS @l fdz2 GA2Yy N
establish the Man of War Shoal Marine Pgrid KS  O2dzy i NEQa FANRG ylFGA2y L |
results are currently being used to sue fandages caused by the sinking of a boat inside the Man of War
{K2Ff al NAlY WESRENBDSEGSEGT YdZAKYSNI SG fd O0HAMHD
SO2y2YAO AYLRNIFYyOS 2F O2Fradlt SO2acsina®Nalipark, lag R G K
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for other countries for how to make the political case for protecting ecosystems for the sake of people and
GKS LI IFySi¢o

2.3TheEconomicVI f dzS 2 Fooral BeéfsahdMengroves

Great Blue Hole, Beliz&ource: U.S. Geological Survey / Wikipedia
Commons

Belizeis not part ofthe EU Outermost Regions and Overseas Countries and Territories, but was
originally part of the Brish Empire and became an independent member of the Commonwealth in 1981.
Being part of the Caribbean, the country is situated in close proximity to the Cayman Islandar(lbK)
Curacao and BonairdNétherland3, with comparable ecosystems and similamelie. Although Belize is
classified as upper middle income country faced with a more varied -segoiomic situation, where
ecosystem preservation is not a high priority of the government, this case study has the potential to transfer
economic benefitsThus, evidence from the country on these of environmental valuations in local and
regional decisiormaking can be regarded relevant filre EUORS/OCTs. The literature review of valuation
studies identified a total of 19 valuations that have been carrietlam the Belizeterritory (see Annex 1 for

details)

SocieEconomic Situation

According to the World Bank, Belize belongs to the upper middle income level countries. The GDP for
2013 is estimated on $3.083 billion. Belize has a small, mostly privatizechese economy which is

primarily based on the export of petroleum and crude oil, agriculture, dmased industryand
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