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scenarios
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drivers of change

2014
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FRAMEWORKS

GLOBAL
REGIONAL
- NATIONAL-LOCAL

Sociapolitical
«Science and techonology
+ Cultural :
- Gender

DIRECT DRIVERS OF
CHANGE

=Land use change
« Climatic change
«Pollution
+Invasive alien species
«Biogeochamical cycles changes
‘Overexplotation i

3

[===<| RESPONSE OPTIONS; Strategies and interventions

MA, 2005

ECOSYSTEM (Supply-side)

. BIODIVERSITY

* Genotypes

* Species

|+ Communides

|+ Functional diversity

SOCIAL SYSTEM [Demand-side)

VALUE

Contributions to user Contributions to user

FUNCTIONS
The capacity of

ecosystems to
supply services

BIOPHYSICAL value-domain

cultural identity, welfare and well-being
heritage, spirituak—2 conceived in terms of
values, good social utility, or preference
rgiatiurtshi'ps satisfaction
(Chan et al. 2012) {Wegner & Pascual 2011)

SOCIO-CULTURAL MONETARY value-
value-domain domain

Policy and decision-making

Martin-Lépez et al, 2013

Deliver

Effects on ﬁ

DIRECT and INDIRECT Social system

DRIVERS OF CHANGE

Economic
system

Human actions
Interventions

Determine
HUMAN WELL-BEING

EME, 201

Impacts on

Policy and

management

Santos-Martin et al, 2013



14 ECOSYSTEMS
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ES CLASSIFICATION

ES Type Spanish NEA MA TEEB CICES

Crops and Livestock Food (fodder) Food Terrestrial plants and animal
foodstuffs

Aquaculture product Freshwater plants and animal
foodstuffs

Wild plants and animals Marine algae and animal
foodstuffs

Domestic water use Fresh water Water Water for human consumption

Provisioning services

Agricultural water use

Industrial water use

Water for agricultural use

Water for industrial and energy
use

Biotic materials

(i.e. timber, pulp, vegetal
fibers)

Fibre, timber

Raw Materials

Biotic materials

Gene pool

(Native breeds and varieties,
genetic information of
biotechnological interest)

Genetic resources

Genetic resources

Biotic Materials (Genetic
resources)

Natural medicines (Active
ingredients for traditional
medicines and

pharmaceutical industry)

Biochemicals

Medicinal resources

Biotic Materials (Medicinal and
cosmetic resources)

Ornamental resources

Ornamental
resources

Biotic Materials (Ornamental
resources)

Renewable Energy
(biomass based and
hydropower)

Biomass based energy




ES SELECTION

We selected 22 ecosystem services from the provisioning (N=8), regulating (N=7) and
cultural categories (N=7).

We assessed the influence of direct and indirect drivers of change.

v'Land use change v'Demographic
v'Climate change v'Socio-political
v'Pollution v'Gender
v'Invasive alien species v'Cultural
v'Overexploitation v" Economic

v’ Science & Technology




TYPE OF DATA
(measure, indicator, index....
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SOURCES OF DATA

National Statistic

Spatial information

In-situ Observations
(case studies)

Simulation Models InVEST



STATE OF ES DATA

Provisioning services ( )
Regulating services [
Cultural services .

Supply metrics O
Service metrics ¥
Benefit metrics O




STAKEHOLDERS

v'Network of researchers (National Research Council —CSIC- and
Universities)- More than 60 researchers from 20 institutions

v'Ministries /t
v'Regional Governments -.

v'Spanish Observatory of Sustainability (OSE)

v'Network of complementary projects

v'Communication Unit

v'International advisory board

v'Stakeholders involved: NGOs, enterprises, general population

v'Data bases
v'Cartographic information
v'Literature review
v'Expert panels

v'Focus groups
v"Workshops

v'Interviews
v'Questionnaires
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Biophysical, Social and Economic results

Biophysical b
domain ) Human Preferences
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i I Socio-cultural I
: l domain :
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l | i I
v : Economic i
. ' : l
Evaluation of ES : i domain ,
based on individual | : ;
assessments 14 L vy _______Ssssmou o=
ecosystems Ranking of ES preferences in i
Spain v

Economic valuation of
ES delivered by
Spanish ecosystems



ES Biophysical Assessment

REGULATING PROVISIONING

CULTURAL

1. Food

2. Water

3. Biotic Materials

4. Geotic Materials
5. Renewable Energy
6. Gene pool

7. Natural medicine

8. Local & Regional

9. Regulation of air quality

10. Water regulation

11. Maintenance of soil erosion
12. Maintenance of soil fertility
13. Regulation against hazards
14. Biological control

15. Pollination
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16. Scientific knowledge

17. Local ecological knowledge
18. Sense of place or cultural
19. Spiritual and religious

20. Aesthetic enjoyment

21. Recreational activities

22. Environmental education

*ee4e e

Importance of service: O Low @D Medium low @D Medium tagr @D High

Trond of sarvics: || Improvement & Tendency toimpsove <> Mied trend % Worsening trend
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Biophysical Key findings

;1

Provisioning
(technified)

63% of provisioning

87 % of regulating and 29% of
cultural services has been
degraded

-3



ES Mapping

/ Provisioning

Producolén
anual de

12 Regulation 1 Cultural

JRC (Joint Research
Centre, 2011)
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Main drivers of change

PROVISIONING

REGULATING

CULTURAL

Direct drivers of change

g g
- - o = 13
Ecosystem |5 g 3 3 s |, < '_é .% &
servicices el E a .g .:%.g% 2 %E . 3 gz
E = $= 5 - -3
55(548|2|23%|858| 22
Agricultura ” Prlnductmn of cereals, fruit and i v v J v
/ alive
- Livestock @- Production of meet v v v v
©
(=]
= Beekeeping q Production of Apis mellifera v v
Aquiculture ’ Total aquaculture production Vv
Water <:) Water harvesting for human use v v v v v
Biotic Wood éﬂ Wood production v v v v
materials | paper = ’ Paper pulp production v L v v
Geotic materials ¢> ’ Cement production v v
Energy C:; ’ Installed hydroelectric power v v
Gene pool ; .. Based on Ecosystem Assessment v v
Natural medicines , ‘ Based on Ecosystem Assessment v v
Clima regulation v “ ::;Zut::::;; :m issions and v i v il v
Air quality <:> P Greenhouse gas emissions v 2 v v i
Hydralaglcal and water ’ Q‘ Water in soil, §mw. gr.aundwater v v v v J v
depuration and self-cleaning capacity
Erosion control ’ .I Based on Ecosystem Assessment " v
Soil fertilization Q’l Nitrogen fertilizers v v | v v v
Disturbance regulation ‘*I Forest fires v v v v v
Biological control Number of alien exotic sepecies v v v v
Pallination ’ Based on Ecosystem Assessment v v v
Scientific knowled Number of Spanish scientifi
i ge @ ” umber of Spanish scientific g g g
publications on ecosystems
Recreational activities & OO ::ir:;hr:; It.::j t::\:rgrs; i;mr;:datlms. v v J
Aesthetic value 5_ Based on Ecosystem Assessment v v
E:v:::memal @ ’ . El:tl._l;pmenl for environmental edu v v v v
ucation cation
Local ecological Traditional use of cork and
knowledge ‘ ’ ’ sheep transhumance v i b
Spiritual value d ’. Based on Ecosystem Assessment » v
Sense of belonging ‘ Based on Ecosystem Assessment v v

Santos-Martin et al., 2013



Integration of DPSRI components

a. Blodiversity (Red List Index) c. Human wellbeing
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ES Social assessment

- The Canquense drove road
I e Bilbeo Metiopelitan Greenbell

=== (onducted 3,379 direct face-to-
e e met==== f3C@ questionnaires in eight
different case study sites

The Conguense
Sierra Norte de Sevilla Drove Road Greenbelt Costa da Morte

Martin-Lopez et at., 2013



ES Social Preferences

Rivers and streams
Drylands

Urban
Agroecosystems
Mountains
Wetlands

Forests

Coastal
0% 20% 40% 60% 80% 100%
Percentage of respondents
= Non-perceived ecosystem services = Perceived ecosystem services

Martin-Lopez et al., 2013



ES Economic Assessment

1. Meta-analysis
(9 services)

m—

2.Market based methods
(5 services)

3. Stated methods and
preferences
(5 services)

\ |

Natural disasteres

Climatic regulation

Erosion control
Biological control

Recreation
Aesthetic

Biodiversity conservation

Agriculture

Water

Forest fires

Recreation

Erosion control

Gene pool
LEK

Biodiversity conservation



Meta-analysis: State of the art of ES economic valuation

Number of ES studies

[J2-¢
] 4-7

B2
Bl 20-3
|

Category of ES
A

e

Quintas et al., (in prep)



Stated preference methods: Choice experiment

Tarjeta 1 de 9 (bloque 1)

CALIDAD de AGUA de los
RIOS y sus RIBERAS

CONOCIMIENTO ECOLOGICO
LOCAL

ESPECIES AMENZADAS

CONTROL de la EROSION
del SUELO

RAZAS GANADERAS
AUTOCTONAS

COSTE por HOGAR
(impuestos extras)
PERIODO 2014-2020

Yo prefiero:

Opcion de futuro 1

Opcion de futuro 2

Opcion futuro 3:
Mantener
tendencia actual

RESTAURACION

849% tiene buen y
muy buen estado

COMO HOY

58% tiene buen y
muy buen estado

COMO HOY

58% tiene buen y
muy buen estado

PRESERVACION COMO HOY COMO HOY lpl
Puesta en valor y ‘ Pérdida de conocimie Pérdida de con m‘g;ﬂg_
reconocimiento abandono de pricticas abandono de préicticas
COMO HOY e CONSERVACION TOTAL COMO HOY s
i d Ty
20% de especies ?'S::; :s:::e::—:::f‘:i:e" 20% de especies
protegldas invertebrados, mamiferos, plalutas- protegidas i
COMO HOY RESTAURACION COMO HOY
64% superficie con 70% superficie con 64% superficie con
baja erosién baja erosion baja erosién
COMO HOY 2, MEJORA \ -l COMO HOY 2
IAKY 55 9 9 ERY
70% de razas con 95% de razas con - 70% de razas con
programas de mejora programas de mejora programas de mejora
0€ /hogar - |
70€/hogar 10€ /hogar NOsellevarins Nk
Al afio y hasta 2020 Al afio hasta 2020 cabo las .
propuestas

Q

(pinchar abajo “opcién future
1%)

Q

(pinchar abaje “opcién futuro 27)

QO

(pinchar abajo “mantener”)

On-line survey with 800
valid questionnaires
Representative of the
Spanish population
Sampling error <5%

Garcia-Llorente et al., (in prep)



Market based Methods

Total (€/ha/ano)

40°00°N
L

Valor monetario de la
produccioén agricola

€/halaiio

0,0-250
D 251-736
Bl 77172
| BRE

QS‘ID.‘D'N

40°0'0°N

Woody crops

Santos-Martin et al. (in prep)



ES Economic Values

(0.41- 1871.99)

VALOR ECONOMICO
MEDIO
(Min - Max)
MERCADOS | METAANALISIS MONELD:S Db
(€/ha/aio) (€/ha/afio) ELECCION
(€/hogar/ano)
5 | 1 Alimentos 166.4 371.04
£ (0.1 —8.100) (0.91 -1972.65)
E | 2. Agua 3.717
E 875 - 23.000
% 3. Acervo genético 16.35
(12.41- 20.28)
4. Regulacion climatica 181.35
(0.01 -528.44)
5. Depuracion hidrica 3717 135.31 32.58
B (875 —23.000) | (0.01- 1970.31) (27.05-38.11)
‘2 | 6. Control de la erosion 31.99 14.05
B! (0.87-234.72) (9.85-18.24)
o2 | 7. Perturbaciones naturales 1.75 262.83
(0.1- 2.700) (1.99-1364.45)
8. Control biologico 15.43
(0.15 - 56.30)
9. Recreativo o turismo 41 186.36
(1- 700) (0.44 -1836.90)
— | 10. Conocimiento local 14.50
3 (9.54-19.46)
E 11. Sentimiento espiritual 6.26 22.50
(0.12-100.03) (9.38-25.62)
12. Disfrute estético 84.84







Belgium

Czech Republic

France

Germany

Norway

Poland

Portugal

Romania

Spain

Switzerland

Turkey

United Kingdom

EU Assessments

& Country case studies

This section aims at recording case studies within Europe. Information, initially collected through a survey conducted in 2010
Ecosystem assessments in Europe, 2010 report), is requlatly updated based on additional infarmation received from
countries (cf "Ecosystem assessments in Europe Update - June 20119,

For some countries, more information is available by clicking on the map. The case-studies here documented reflect the
diversity of approaches and activities among countries.

Status of national ecosystem assessments in EEA member countries

* Three EEA member countries have completed a national ecosystem assessment: Portugal, Spain and UK;
+ Three EEA member countries are working on national ecosystem assessment: Switzerland, Germany and Norway,

« And 12 EEA member countries are in an exploratory stage: Austria, Belgium, Bulgatia, Czech Republic, France,
Finland, Montenegro, Netherlands, Poland, Romania, Sweden and Turkey.




Spain contribution to the EU biodiversity strategy

Which drivers of
change increase or
decrease the delivery
of ecosystem
services?

Can we value the
flow of ecosystem
services from

Are Europe’s
ecosystems in good
shape to continue
delivering essential
ecosystem services?

ecosystems to
society?

We need to map and assess ecosystems and their services



Spain contribution to the MAES WP

Mapping and Assessment of Mapping and Assessment of
Ecosystems and their Services Ecosystems and their Services

An analytical framework for

ecosystem assessments under Action Indicators for ecosystem assessments
5 of the EU Biodiversity Strategy to under Action S of the EU Biodiversity
2020. Strategy to 2020

Dy rrsanes paper - Finad, g 2011
2l fepost - Fnal, Feniary 2004




MESEU: Leading role in the Mediterranean MS

UK Ireland Denmark Sweden Finland Germany
CEH

Spain Portugal Italy Greece Malta CypruS
UAM

Austria Czech R Slovak R Croatia Hungary Slovenia
UBA

Belgium Luxemburg France Romania Bulgaria Poland
INBO

Netherlan | Estonia Lithuania Latvia Israel

ds

ALTERRA




Contributions to IPBES: Assessment catalog,
Deliverable 2a & 2b

About the Catalogue Contact Login to add/edit data

Spanish National Ecosystem Assessment
Spain

Geographical coverage

Geographical scale of the assessment National
Country or countries covered Spain

Any other necessary information or
explanation for identifying the location of Europe
the assessment, including site or region



Linking EU and Spanish biodiversity strategy

The EU Biodiversity
Strategy to 2020




Contributions to other assessments in Spain

MILLENNIUM IN
BIZKAIA
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SYNTHESIS OF BIOPHYSICAL ASSESSMENT

Ecosystems and
biodiversity for
human wellbeing

Spanish National Ecosystem Assessment

Synthesis of key findings
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BOLETIN N*11

DE ECOSIS

Communication materials

DEL MILENIO
DE ESPANA

Editorial

i

Nuevo proyecto: Evaluacion del servicio de
la pesca en el contexto de los ecosistemas
acudticos de Espaiia

El prayecto de investigacidn aplicada
“Evaluacion del servicio de la pesca en el
contexto de los ecosistemas acuaticos de
Espafia™ se enmarca, conceptual y
metodologicaments, en el proyecto la Evaluacidon
de los Ecosistemas del Milenio de Espafia
enip.es) que ha evaluado el estado
de los semvicios de |os ecosistemas y su
incidencia en el bienestar humano a escala
estatal en los ultimos 50 afios

E3 Leer completo

Finaliza el EMEC
El proyecto de investigacion aplicada
“VALORACION ECONOMICA DE LOS
SERVICIOS DE LOS ECOSISTEMAS
SUMINISTRADOS POR LOS ECOSISTEMAS
DE ESPANA" ha finalizado su andadura en junio
de 2014 Durante los proximos meses se van a
presentar los resultados y los informes técnicos
comespondientes a ias distintas entidades que
nos han apoyado durante estos dos Utimos
afios. Este proyecto se enmarca, conceptual y
metodologicamente, en el proyecto “La

Economia de los ecosistemas y |a Biodnversidad”

(TEEB en sus siglas en inglés
http /iwww teabweb org/)

[ Leer resumen completo

Fundacion Blodiversidad

Valoracion socio-
econimica de sevicios
de los ecosistemas

Destacados

Materiales educativos de fa
yal 100N iem;

del Mienio de Eapaiia®

Materinl nducativo

Guin del profesorpdo de o
matersaies thvos de i
“Evaluaciin de ios Ecosisiemas

— -

EME participa en @l 2° informe de
“Mapping and Assassment of
Ecosysiems and their Services™

(MAES

EVALUACION DE LOS ECOSISTEMAS DEL MILENIO

Material educativo

DE ESPANA (EME)

418 Univernidad
WL de Adcald
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Ecosystem assessments have
revealed new possibilities for
analyzing the complex relations
between nature and human
society.

A key challenge to be addressed
is developing comprehensive
assessment frameworks, in

which biophysical, socio-cultural,

and economic value domains can
be properly integrated

L (B VP TR

There are some frameworks
that can help simplify the
complexity and help us
figure out what to measure

National ecosystem assessments
provide evidence on the status
and trends of ecosystem
conditions with potential policy
implications at different levels
but it also have limitations

ey o T~

There are some existing data
sources that might help but
the gaps are problematic

More structural changes are
required in the Spanish
institutional framework to
reach 2020 biodiversity
international targets



Ecosystem assessments have
revealed new possibilities for
analyzing the complex relations
between nature and human
society.
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There are some frameworks
that can help simplify the
complexity and help us
figure out what to measure



There are some existing data
sources that might help but
the gaps are problematic



A Rey challenge to be addressed
is developing comprehensive
assessment frameworks, in

which biophysical, socio-cultural,

and economic value domains can
be properly integrated



National ecosystem assessments
provide evidence on the status
and trends of ecosystem
conditions with potential policy
implications at different levels
but it also have limitations



More structural changes are
required in the Spanish
institutional framework to
reach 2020 biodiversity
international targets



thank you!

Dr. Fernando Santos Martin

Social-Ecological Systems Lab. Dpt. Ecology.,
UniversSidad Auténoma de Madrid, Spain

fernando.Santos.martin@uam.es
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