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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



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




ES Mapping
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JRC (Joint Research
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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 Q
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




Biophysical, Social and Economic results

Biophysical b
domain ) Human Preferences
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ecosystems Ranking of ES preferences in i
Spain v

Economic valuation of
ES delivered by
Spanish ecosystems
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14 ECOSYSTEMS
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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
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Biophysical Key findings

ﬁeshwater and marine\

ecosystems are under
the most critical pressure

species assessed are
threatened
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DPSIR FRAMEWORK

Ecosystem
services

Human wellbeing
Health, material, social

Provisioning, | p
regulating, cultural . ation:r;ﬁs&weedom,

rural and urban

Policy and
management

Direct drivers
Land use, climate
change, poliution, over-
explotation, invase
allien species

Indirect drivers
Economy, demography,
change of values,
social, technology

Santos-Martin F. et al. PlosOne. 2013



Trends of DPSRI components

a. Blodiversity (Red List Index)

c. Human wellbeing
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Relationships among DPSRI components

Provisioning ES

Human wellbeing
(Health)

R?, = 0.677

0.823** Regulating ES

R?, = 0677

0.823***

Cultural ES
R?,=0.186

Biodiversity
loss

R?, = 0.747

0.974***

0.872**
Pressures

R?, = 0.950

Drivers
R?, = 0.761

Policy responses
@' PLOS |one

Santos-Martin et al, 2013



Understanding relationships at ecosystems level

Brological Complexity 20 (201 4) 1-10

»HoTM "'gfj Contents lists available at SdenceDirect
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Ecological Complexity

journal homepage: www.elsevier.com/locate/ecocom

Onginal Research Article

Understanding complex links between fluvial ecosystems and social (!)CWM
indicators in Spain: An ecosystem services approach

M.R. Vidal-Abarca™*, M.L. Suarez-Alonso*, F. Santos-Martin ", B. Martin-Lopez"”,
J. Benayas ", C. Montes "

* Department of Ecology and Hydralogy, Regional Camp us of International Excrllen o “Campus Mare Nostrum * - University of Murca, Campus de Ep inardo,
30100 Mwdia, Spain

® Sodial-E mlogion | Systems Labaratory, Department of Emlogy, ¢. Darwin, 2, Edificio de Biologia, Universi dod Autcnoma de Madrid, 28049 Madrid, Spain




Available information

F Final Synthesis Synthesis of h fEducationaI materials\ Cartographic "
Report Report key findings information
+2000 Pgs. 303 Pgs. 90 Pgs. 34 Pgs.
33 Chapters 11 Chapters 9 Chapters 1 slide presentation 86 Maps
[
- - -




Political implications

SNEA provides evidence on the status and trends of ecosystems condition with
potential policy implication at different levels. But more structural changes are required
in the Spanish institutional framework to reach 2020 Biodiversity International targets.

R it o
Spanish Biodiversity
Strategy (2011-2017)

H
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EU Biodiversity
Strategy (2010-2020)

The EU Biodiversity
Strategy to 2020
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Intergovernmental
Platform on Biodiversity
& Ecosystem Services







Integrating the Demand-Side in assessments

ECOSYSTEM (Supply-side)

BIODIVERSITY .. SOCIAL SYSTEM (Demand-side)
* Genotypes .
* Speci —— ECOSYSTEM
Pl S FUNCTIONS

SERVICES

. * Functional diversity
L .

The capacity of
ecosystems to

| supply services

. VALUE
BIOPHYSICAL value-domain

Contributions to user Contributions to user

cultural identity, welfare and well-being
heritage, spiritual—> conceived in terms of
values, good social utility, or preference
relationships satisfaction

(Chan et al. 2012)

SOCIO-CULTURAL MONETARY value-
value-domain domain

(Wegner & Pascual 2011)

Policy and decision-making

Martin-Lopez et at., 2013



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



ES bundles through social preferences
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Services demanded by urban people Services demanded by rural people



Understanding social-ecological transformations in Spain

» GRAPHICAL ABSTRAC

3. The consolidation of

1989 .3 USRS WAL § urban
vl o 8 society (1989-1996)
1997
® 1988 o
" 88

2, From rural to urban 198‘ -*

(1980-1988): . - 1996 e
1979 o e .

F2 (13.79 %): SOCIO-CULTURAL FRANFORMATION

.. a 4. The great acceleration
°9 o° process(1997-2005):
2005
* 2006
-*
1. The end of the traditional &
agricultural society (1960-1979) & “‘er;:':‘:lf {t;:o:f;:;;?m 010
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v
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F1(81.08%): SOCIO-ECONOMIC DEVELOPMENT
Santos-Martin et al, (in prep)



dentifying thresholds of change
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ES Economic Assessment



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



Number of |

studies
N=150

Database generation in ES values

" Number of ',
estimations

N=649

L

A

Descriptive analysis
(Observations with the
information of ecosystem type
and ecasystem service)
N=649

L‘ Chi-squared test

" Economic value of ecosystem

services
[Observations withouwt outhers on
the bosis of Koplan-Meier
probabiiity distribution ond
without residues)
N=433

and Kruskol-
Wallis test J




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)

Opcion futuro 3:

Opcion de futuro 1 | Opcion de futuro 2 Mantener
tendencia actual

COMO HOY . COMO HOY
CALIDAD de AGUA de los  [JRSliliuely , _
RIOS y sus RIBERAS 84% tiene buen y 58% tiene buen y 58% tiene buen y . ,
? muy buen estado muy buen estado muy buen estado | 0
O - ccuncron comonon comonox n-line survey with 600
CONOCIMIENTO ECOLOGICD 'S | g "pl
LOCAL Puesta en valor y Pérdida de conocimie Pérdida de cono I
reconocimiento abandono de pricticas abandono de préicticas

mr e Valid questionnaires

- 95% de especies protegidas R
ESPECIES AMENZADAS
! 20% de especies (AT, e, IR, ol 20% de especies

protegldas o invertebrados, mamiferos, plantas] protegidas

e Joww | Representative of the

CONTROL de la EROSION

64% superficie con 70% superficie con 64% superficie con
del SUELO baja erosién baja erosion baja erosién ) .
COMO HOY MEJORA A ' | COMO HOY S anISh 0 U|atlon
RAZAS GANADERAS LAY ] A p
AUTOCTONAS 70% de razas con ) 95% de razas con s 70% de razas con >
programas de mejora programas de mejora programas de mejora . 0
0€ /hogar P | <
COSTE por HOGAR o —— o= Sampllng error (0]
(impuestos extras) /hogar /hoga NO sellevarina %
PERIODO 2014-2020 Al afio y hasta 2020 Al afio hasta 2020 cabolas i,

propuestas

U d Q

(pinchar abajo “opcién future (pinchar abaje “opcién futuro 27) (pinchar abajo “mantener”)
1%)

Yo prefiero:

Garcia-Llorente et al., (in prep)



Economic values for ES: willingness to pay (WTP)

ES WTP ICmin IC max
(euros/home/year)

Water quality 32.58 27.05 38.11

Biodiversity conservation 22.50 19.38 25.62

Geen pool 16.35 12.41 20.28

LEK 14.50 9.54 19.46

Erosion control 14.05 9.85 18.24

Media problemas ambientales

|

Pérdida de los conocimientos locales

pérdida de biodiversidad | EEEEEGEG—E

Escasez de agua

0% 10% 20% 30% 40% 50% GD?‘ 70% B80% 950% 100%

® Muy o bastante importante Poco o nada importante
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Market value of
agricultural production
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Santos-Martin et al. (in prep)



40°0'0"N

35°0'0"N

Econmic vs. Ecological value
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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




Tradeoffs among value domains

(A) DIMENSION BIOFISICA [ ] mejora
Alimenta Agua Estable
I:l Disminuye

Regulacidn
th’l' df climética
existencia
Depuracién
Conodimienta hidrica
ecolbgico local
Recreativo/ Cantral de |a
turismo erosidn
Contral Caontrol de
biolégica perurbaciones
naturales
{B} DIMENSION ECONOMICA |:| Alto valor
Aimento Agia Sin tendencia
D Bajo valor
Acervo gendtico
fegulacidn
Valor de sy
axkstancla
Depuracién
Canacimiento hidrica
ecoligicn bacal
Recreativo,) Control de ka
turisma erasion
Cantrol Contral de
DIMENSION CULTURAL
{cl Alirmenta Agua
' D Muy valorado
Disfrute estético e sk
: Sin tendencia
l:| Poco valorado
Regulacion
Valor de g
existencla
Depuracidn
Conocimients hidrica
ecoldgico bocal
Recreativa/ Contral de la
turlsma erasidn
Contral Contred de
Ibloldgicn perturbaciones

naturales
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National Ecosystem assessments
should combine the three value-
domains (biophysical, socio-
cultural, and economic) to
properly inform the
environmental decision-making
process.

The ecosystem's capacity to
supply services determines
the range of potential
uses by society, having an

~ influence on socio-cultural and

economic values.

|
\
L
1
X

Developing a comprehensive
methodology, in which
biophysical, social-cultural, and
economic value domains can be
properly integrated remains a

challenging scientific frontier. |

Sociocultural values have an
influence on monetary values,
because preferences and
stakeholders motivations

determine the ‘utility’ that a person

obtains from a particular service.

s e

The use of different
assessment methods uncovers
the fact that each method
actually shape and define the
results being elicited.

Recognizing the role

of ecosystem service assessment
methods, we call for a integrative
methodological framework able
to contemplate the
multidimensional nature of
ecosystem services.



National Ecosystem assessments
should combine the three value-
domains (biophysical, socio-
cultural, and economic) to
properly inform the
environmental decision-maRing
process.



Developing a comprehensive
methodology, in which
biophysical, social-cultural, and
economic value domains can be
properly integrated remains a
challenging scientific frontier.



The use of different
assessment methods uncovers
the fact that each method
actually shape and define the
results being elicited.



i
« Theecosystem's capacity to
£ supply services determines
' therange of potential
' uses by society, having an
- Influence on socio-cultural and
‘ economic values.



Sociocultural values have an
influence on monetary values,
because preferences and
stakeholders motivations
determine the ‘utility’ that a person
obtains from a particular service.



Recognizing the role

of ecosystem service assessment
methods, we call for a integrative
methodological framework able
to contemplate the
multidimensional nature of
ecosystem services.



thank you!

Dr. Fernando SantoS Martin

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