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- Rough Framing of
timeline conservation

Key ideas

Species
Wilderness
Protected areas

o Nature despite _
= people

—

Extinction, threats and
threatened species
Habitat loss
Pollution
Overexploitation

Qeople and nature

Ecosystems
Ecosystem approach
Ecosystem services

Economic values

Environmental change
Resilience
Adaptability
Socioecological systems

Science
underpinning

Species, habitats
and wildlife ecology

Population biology,
natural resource
management

Ecosystem functions,
environmental
economics

Interdisciplinary,
social and ecological
sciences

(Mace, Science 2014)



Como a vegetacao nativa consegue prover
servico hidrico ou de regulagao climatica?
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Os servigcos ecossistémicos sao entendidos como os
beneficios que as pessoas obtém dos ecossistemas.
Apos ler o Sumario Executivo para Tomadores de
Decisao referente ao primeiro “Diagnostico Brasileiro de
Biodiversidade e Servicos Ecossistémicos’, liste, em
ordem de importancia (do mais ao menos importante), os
cinco principais servigos ecossistémicos que beneficiam a
populacao brasileira



Pontuacao total

Servigos ecossistémicos
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WHAT DO WE GET FROM ECOSYSTEMS

energy

fibres
medicines

PROVISIONING Vo ‘
SERVICES

crop pollination

climate regulation

water filtration wasle disease control

6 6 & descomposition ‘ ~'
REGULATING ! 4
SERVICES ‘3“3

aesthetic spiritual personal growth leisure and fun

. o
CULTURAL l l l l r‘
SERVICES

http.//www.ehu.eus/




Servigos ecossistémicos

Servigos culturais
890

Sérvit;os de suporte
0,8

Servigos de regulagdo
38,4%

Servigos de provisao

citados Pontuacgao
Seguranca hidrica / fornecimento
- 76
de recursos hidricos
Seguranga alimentar /
) . 63
fornecimento de alimentos
Servicos de provisao Seguranga energética / produgéo %6
de energia
Saude humana / fornecimento de 15
farmacos
Fornecimento de matéria-prima 12
Seguranca climatica / regulacédo
. . 62
do clima e qualidade do ar
: ~ Polinizagao 48
Servigos de regulagao - X
Regulagéo da qualidade e 29
estabilidade do solo
Ciclagem de nutrientes 10
Servigos de suporte Manutencéo da biodiversidade 3
Culturais e espirituais 14
Geragao de empregos e 10
Servigos culturais desenvolvimento econémico
Turismo 5

Desenvolvimento cientifico

192 pontos

142 pontos

33 pontos



The value of the world’s ecosystem services: $33 trillion

[y

Costanzaetal 1997 Nature 387:253-260.
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World GDP = $18 trillion
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Human Well-
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Foi uma idéia que “pegou” no meio académico?
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Ecological Economics — 756
Biological Conservation —371

Forest Ecology and Management — 281
Agriculture, Ecosystem & Environment — 248

Landscape and Urban Planning - 207

Vivian Hackbart, 2012
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The valueof the world’cosysterﬁ
‘services and natural capital

Robert Costanza*f, Ralph d’Argei, Rudolf de Groots, Stephen Farber/, Monica Grassof, Bruce Hannons,
Karin Limburg#”, Shahid Naeem**, Robert V. O’Neillit, Jose Parueloii, Robert G. Raskinss, Paul Suttonlll
& Marjan van den Belts¢
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Figure 1 Biodiversity and Ecosystem Services (BES)
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Landscape Ecology (2013

a cause
or communion
beyond the self
* Peak experiences
with others, nature,
and God, ..

Self-transcendence

* Seck fulfillment
of personal potential
* Matching interests with
.. talent, creativity, morality,
Self-actualization lack of prejudice, ...

* Seek esteem through
recognition and achievement
* Confidence, self-respect, respect
Esteem of others, respect by others, ...

* Seek affiliation with groups/organizations
Love & belonging * Family, friendship, intimacy, acceptance, . ..

* Seek security through order and law
* Personal security, financial security,
Safety insurance against health and wellbeing risks, ...

* Seek to obtain the most basic necessities of life
Physi ol ogy Food, water, air, shelter, clothing, sex, ...

(Wu 2013) Maslow's Hierarchy of Needs




NATURAL CAPITAL

Soil Natural
Capital

Inherent
properties

m————

Manageable
properties

1

%~

ECOSYSTEM SERVICES

Cultural Services
- Spirituality
- Knowledge
- Sense of place
- Aesthetics. ..

Regulating Services
- Flood mitigation
- Filtering of nutrients
- Biological control of pests
and discases
- Recycling of wastes and
detoxification
- C storage and regulation of
N,O and CH,

HUMAN NEEDS

Self-
actualization

(€1.02) ABojoa3 adeospuer

Esteem

1

Love & belonging

Provisioning Services
- Physical support
- Food, wood and fiber
- Raw materials

Safety & security

Physiology

Fig. 4 The relationship among soil natural capital, ecosystem services, and human needs (modified from Dominati et al. 2010)

(Wu 2013)



COMO ESTIMAR SERVICO
ECOSSISTEMICO?




Landscape perspective in ecosystem services

Socioecological system
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T Human & social capital
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TRENDS in Ecology & Evoluton

Mitchell et al. (2015) - TREE



Ecosystem service provision depends on Supply, Demand and Flows

df: demand with flow
ds: demand and supply overlap
dn: demand without flow

(Serna-Chavez et al. 2014, Ecological Indicators)



(A)
Carbon storage

I Development site

O Demand for ecosystem service [_] Offset site (NNL of supply)

* Human beneficiaries ‘ Supply of ecosystem service

. Benefit of ecosystem service

- Offset site (NNL of supply & benefit)

(Sonter et al. in press)



(A) (B)

Carbon storage  Flood regulation

I Development site O Demand for ecosystem service [_] Offset site (NNL of supply)
* Human beneficiaries ‘ Supp|y of ecosystem service - Offset site (NNL of supply & benefit)
. Benefit of ecosystem service

(Sonter et al. in press)



(A) (B) (C)

Carbon storage  Flood regulation  Crop pollination

OV

I Development site O Demand for ecosystem service [_] Offset site (NNL of supply)
* Human beneficiaries ‘ Supp|y of ecosystem service - Offset site (NNL of supply & benefit)
. Benefit of ecosystem service

(Sonter et al. in press)



(A) (B) (C) (D)

Carbon storage  Flood regulation  Crop pollination  Nature recreation

ODYC)

I Development site O Demand for ecosystem service [_] Offset site (NNL of supply)
* Human beneficiaries . Supp|y of ecosystem service - Offset site (NNL of supply & benefit)
. Benefit of ecosystem service

(Sonter et al. in press)



Landscape perspective in ecosystem services

Landscape structure

Natural habitats M Human-dominated
(potential supply) habitats (demand)
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BIODIVERSITY PEOPLE
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Class or landscape

Supply patch eﬁgcis connectivity Demand patch effects
~ (supply patch size, (matrix permeability, (demand patch size,
isolation, edge effects, corridors, infrastructure isolation, edge effects)

disturbance effects) network, stepping stones,

proximity, isoloﬁon)_
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TRADEOFFS - PRODUCAO
VS CONSERVACAO
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Brasi| tera papel fundamental na produgao de
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Brasil tem algumas das maiores safras dos principais produtos agropecuéios mundiais

Nenhum outro pals produz mais café cana-de-acucar, fejjao e laranja. No caso da soja, boa parte da produ¢ao é exportada
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Fonte: Faostat, Organizagtio das Nagdes Unidas
para Agricultura e Alimentado, 2009







Brasil tem algumas das maiores safras dos principais produtos agropecudarios mundiais

Nenhum outro pals produz mais café cana-de-acticar, felj@o e laranja. No caso da soja, boa parte da produ¢do é exportada
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Jucao vs conservacao
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Herbivore

Pollinator

e

?i‘** = Managed system

ik A=Natural system

_ Spillover direction
and number of
published studies

Pathogen

20+

Predator

1Hi

Seed disperser

etk

Mm&

(Blitzer et al. 2012, AE&E)



Mogiana — Sul de Minas region
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~ Minas Gerais

Mogiana — Sul de
Minas
B Coffee matrix

.NTER\//?- Hen QLN 5= [l Pasture matrix
s S N ol 3 - ~ :

Atlantic Forest Biome

Cantareira-

Mantiqueira B Forest remnants
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BEES COFFEE POLLINATION

= ¢

I
I
! l
Bee = | 073 |
presence
. — ()
increases | & oS ] 059 | i
fruit set in E :
——
28% S -
i 3
! 8
o~ : ?
(- —_—
Q

[ [
BaggedFlowers OpenPollination

Treatment
significant Pvalue 4 2e-06

(Saturni et al. 2016; Agriculture, Ecosystem and Environment)



LANDSCAPE BEES
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Best model for Native Abundance
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(Saturni et al. 2016; Agriculture, Ecosystem and Environment)
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Economic value of tropical forest to coffee production

Taylor H. Ricketts***, Gretchen C. Daily*, Paul R. Ehrlich?, and Charles D. Michener?$

*Conservation Science Program, World Wildlife Fund, 1250 24th Street NW, Washington, DC 20037-1124; "Department of Biological Sciences, Stanford
University, 371 Serra Mall, Stanford, CA 94305-5020; and *Division of Entomology, Natural History Museum, University of Kansas, 1460 Jayhawk Boulevard,
Lawrence, KS 66045-7523

Contributed by Charles D. Michener, July 17, 2004 COSta Rica
quador

* Using pollination experiments
along replicated distance
gradients, they found that
forest-based

* Pollination

by
reducing the frequency small
misshapen seeds by 27%.

Fig. 1. Map of study area and sites. Finca Santa Fe (1,065 ha) is in white;
stippled areaisa mix of coffee, pasture, and sugar cane; black areas are forests.
The three focal forest patches are labeled A (46 ha), B (111 ha), and C (34 ha).

R Ricketis et al (2004):PNAS 101(34):12579-12582

(slide V. Fonseca)



Servicos de polinizacao e visitas de abelhas

Alemanha:
e taxas mais baixas de visitas em paisagens simples
» O peso do fruto depende de muitas visitas

Mean fresh weight (g)
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Visitation rates of all pollinators

30 40 50 60 70 80
Proportion of arable land (%)

Brasil faturamento em 2016: R$ 23 bilhdes

=» Valor da polinizacdo ~ R$ 3,5 — 6,5 bilhGes



THE ASSESSMENT REPORT ON POLLINATORS, POLLINATION AND FOOD
PRODUCTION OF THE INTERGOVERNMENTAL SCIENCE-POLICY PLATFORM ON
BIODIVERSITY AND ECOSYSTEM SERVICES

Copyright © 2017, Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES)

(B) Pollination service to direct crop market output in US$

Pollination benefits (US$ per ha agricultural area)

No data No pollination demand 0 10 25 60 100 250 1500



Land-use and ant-mediated
pest control services in

coffee-dominated landscapes

Natalia Aristizabal and Jean P.W. Metzger

Hypotheses and predictions

Coffee pest

Coffee pest
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coffee borer beetle control

. CBB

Methods

10 landscapes (3 km)

O Y ‘;:,)_‘ s |
S | ,T!,'_‘.*,‘ s g é‘
X L% i N

Forest cover

Preliminary results

maEES F
TR

!\o/,,
INTER -
N

3 nested sites (300 m)

L_ per landscape

Ant exclusion
experiments

—_—Tr

Coffee pest

Distance to nearest
fragment




Ecosystem Services in Landscapes

ECOLCE L BEIRERS

Ecology Letters, (2013) doi: 10.1111/ele.12173

Forest bolsters bird abundance, pest control and coffee yield

(Karp et al. 2013)

A

77/ Coffee - Forest Elements

- Pasture/Roads - Pasture/Roads
. 450 kg berries saved - 14 birds/ha

- Forest elements

- Pasture/Roads
. 380 kg berries saved/ha|

0 kg berries saved 3 birds/ha 25 kg berries saved/ha




ECOLOGUNMAMERS

Ecology Letters, (2013) doi: 10.1111/ele.12173

Forest bolsters bird abundance, pest control and coffee yield

Daniel S. Karp,'* Chase D. (b) B£#77 //M
Mendenhall," Randi Figueroa T 7 //l//
Sandi,? Nicolas Chaumont,? Paul R. b, )
Ehrlich,' Elizabeth A. Hadly* and % o,
Gretchen C. Daily® /,/// //,:,/ ,’
>
/:/‘/' 0
7//) Coffee - Forest Elements - Forest elements
- Pasture/Roads - Pasture/Roads - Pasture/Roads
. 450 kg berries saved - 14 birds/ha . 380 kg berries saved/ha|
0 kg berries saved 3 birds/ha 25 kg berries saved/ha

O servico de controle de pragas permite uma economia
de USS75-USS$S310 ha-ano em plantacdes de café da

Costa Rica.



Resultados — Artigo “The value of the world’s
ecosystem services and natural capital”
(Costanza et al, 1997) — Nature v.19 (15)

m Valoracao de 17 servigos ecossistémicos
m [rabalhos em 16 biomas

mVET = U

mPIB =L

S$ 33 trilhdes / ano
S$ 18 trilhdes / ano

2014: VET = US$ 125 trilhdes / ano



Biome Area Unit values
(e6 ha) Change 2007%/halyr Change

1997 2011 20111007 1997 2011 2011-1997
Marine 36,302 36,302 0 796 1,368 572
Open Ocean 33,200 33,200 0 348 660 312
Coastal 3,102 3,102 0 5,592 8,944 3,352
Estuaries 180 180 0 31,509 28,916 -2,593
Seagrass/Algae Beds 200 234 34 26,226 28,916 2,690
Coral Reefs 62 28 -34 8,384 352,249 343,865
Shelf 2,660 2,660 0 2,222 2,222 0
Terrestrial 15,323 15,323 0 1,109 4,901 3,792
Forest 4,855 4,261 -594 1,338 3,800 2,462
Tropical 1,900 1,258 -642 2,769 5,382 2,613
Temperate/Boreal 2,955 3,003 48 417 3,137 2,720
Grass/Rangelands 3,898 4,418 520 321 4,166 3,845
Netland ' B8 -14 0,404 40.174 119,770
Tidal Marsh/Mangroves 165 128 -37 13,786 193,843 180,057
Swamps/Floodplains 165 60 -105° 27,021 25,681 -1,340
Lakes/Rivers 200 200 0 11,727 12,512 785
Desert 1,925 2,159 234 - - 0
Tundra 743 433 -310 - - 0
- - 0
Cropland 1,400 1,672 272 5,441
6,661

Total

51,625

51,625

(Y102 ‘|e 10 ezuelso))



éub-

Servi Condi- Observacoes
ervico . ~
categoria coes
Servigos de Provisao
Alimentos lavouras A aumento substancial da producé&o
animais de aumento substancial da produgao
criagédo A
pesca de v produgéo em queda devido a exploragéo predatéria
captura
aquicultura A aumento substancial da produgé&o
alimentos ¥ produ¢éo em queda
silvestres
Fibras madeira +/- perda de floresta em algumas regides, crescimento em outras
algodao, producédo de algumas fibras em queda, crescimento de outras
canhamo, +/—
seda
combustivel v produgéo em queda
de madeira
Recursos genéticos v perda por extingdo e perda de recursos genéticos da lavoura
Produtos bioquimicos, perda por extingéo, exploragéo predatoéria
remédios naturais, produtos v
farmacéuticos
Agua agua doce uso nao sustentavel para consumo humano, industria e irrigacéo;
v volume da energia hidraulica ndo alterado, mas os diques
aumentam nossa capacidade de utilizar essa energia
Servicos Reguladores
Regulagéo da qualidade do ar Vv capacidade da atmosfera para se despoluir diminuiu
Regulagao climatica global A fonte de sequestro de carbono desde meados do século
regional e v preponderancia de impactos negativos
local
Regulac¢do hidrica +/— varia dependendo da mudanca e do local do ecossistema
Regulagao da eroséo v aumento da degradagé&o do solo
Purificagédo da agua e v piora na qualidade da agua
tratamento de residuos
Regulagéo de doencas +/- varia dependendo da mudanca do ecossistema
Regulagéo de pragas W controle natural degradado por uso de pesticidas
Polinizacéo W aparente queda global no volume de polinizagéo
Regulagdo de ameagas v perda de isoladores naturais (zonas Umidas, manguezais)
naturais
Servigos Culturais
Valores espirituais e religiosos Vv rapido declinio de bosques e espécies sagradas
Valores estéticos [\ declinio na quantidade e qualidade de terras naturais
Recreacéo e ecoturismo +/- mais areas acessiveis, muitas delas degradadas

(MAE,
2005)



MATERIALS AND ASSISTANCE REGULATION OF ENVIRONMENTAL PROCESSES
@ S
‘7 R e #4

NON-MATERIAL

Nature’s contribution to people

50-year global trend

1 Habitat creation and
maintenance

2 Pollination and dispersal
of seeds and other
propagules

~E—
s

3 Regulation of air quality

-
&~

4 Regulation of climate

5 Regulation of ocean
acidification

O

6 Regulation of freshwater
quantity, location and timing

7 Regulation of freshwater
and coastal water quality

8 Formation, protection and
decontamination of soils
and sediments

9 Regulation of hazards and
extreme events

10 Regulation of detrimental

organisms and biological
processes

11 Energy

~
~
-

i TSR 1

12 Food and feed

13 Materials and assistance

O 09O

14 Medicinal, biochemical
and genetic resources

15 Learning and inspiration

16 Physical and psychological
experiences

17 Supporting identities

18 Maintenance of options

%OO%GOO = G OGO 000 0606

Decrease Increase

Consistent " Variable

DIRECTIONAL
TREND

Across regions

Directional trend
across regions

Selected indicator

* Extent of suitable habitat
© Biodiversity intactness

* Pollinator diversity
* Extent of natural habitat in
agricultural areas

* Retention and prevented emissions of
air pollutants by ecosystems

® Prevented emissions and uptake of
greenhouse gases by ecosystems

* Capacity to sequester carbon by
marine and terrestrial environments

* Ecosystem impact on
air-surface-ground water partitioning

* Extent of ecosystems that filter or add
constituent components to water

* Soil organic carbon

* Ability of ecosystems to absorb and
buffer hazards

* Extent of natural habitat in agricultural
areas

* Diversity of competent hosts of
vector-bome diseases

* Extent of agricultural land —potential
land for bioenergy production
© Extent of forested land

* Extent of agricultural land —potential
land for food and feed

* Abundance of marine fish stocks

© Extent of agricultural land —potential
land for material production

* Extent of forested land

* Fraction of species locally known and
used medicinally

* Phylogenetic diversity

* Number of people in close proximity to
nature

® Diversity of life from which to learn

® Area of natural and traditional
landscapes and seascapes

 Stability of land use and land cover

® Species’ survival probability

* Phylogenetic diversity

LEVELS OF CERTAINTY

‘ Well established

. Established but incomplete

’ Unresolved

(IPBES, May 2019)
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(Foley et al. 2005)

Land use intensity/
area

natural intensive cropland
ecosystem



natural
ecosystem

climate preserving
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regulation
carbon water
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cropland with restoreld
ecosystem services

(Foley et al. 2005)
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Agriculture  GHG Flood Nutrient Total
emissions risk emissions socl:lal
value

High-value agricultural land

Flood Carbon Biodiversity Recreation Total
protection storage so<l:|al
value

Riparian planting Commercial forestry Gawith & Hodge ( 2019) - Nature



Agricultural landscape Agricultural landscape Landscape with a
without Legal Reserves with Legal Reserves Protected Area

Crop Crop Crop
Production Production Production

A

<>
/

Provisioning Provisioning

feaniny
Regulating

\ >
[eanmyny)

Regulating
AI
N
[eamny)
Regulating

N~

Provisioning

Metzger et al. (2019) - PECON



Brasil tem algumas das maiores safras dos principais produtos agropecuarios mundiais

Nenhum outro pals produz mais café cana-de-agcar, fejjao e laranja. No caso da soja, boa parte da produ¢ao é exportada

USS$ 3,46 bi 90 @ US$ 2,62 bi 10 Us$21,88bi 10
L g

0 o o
12,65mit 9 2,44mit 1 Cana-de-agicar 671,39 mit 1

Arroz (Café
.(“""L-} US$ 25,68 bi 20 @ US$ 4,49 b 50 ”’ US$ 1,99 bi 1°
Ve sl

o 0 o
CGameborina 20 mit 2 2,92mit 5 Felléo 3,48 mit 1
US$ 14,19 bi 30 US$ 3,40 bi 1o \/ ‘AJ '7' USS$ 8,99 bi 4°|
'v
9,96 mit 30 17,61 mit 1° a0 2ommit 5o
Legenda
USS$ 2,38 bi 30 US$ 15,49 bi 20
Produgdo 20
. (bilhdes de délares)
N 51,23 mit 30 57,34mit 20 Quantidade
Lo PrOduto (ilhoesdetonelodas) ~ °
Fonte: Faostat, Organizagdo das Nagoes Unidas Colocagio mundial em quantidade -)
para Agricultura e Alimentagdo, 2009

(olocagdo mundial em produgio

o P
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IPBES-2 (Dec 2013, Antalya)

Intergovernmental science-policy Platform on
Biodiversity and Ecosystem Services

: To provide policy relevant
knowledge on biodiversity and ecosystem
services to inform decision making
Established in April 2012, Panama

124 Members

Secretariat hosted in Bonn



EDITORIAL I

Biodiversity Policy Challenges
T —

- Millennium Ecosystem

Assessment (2005)

- No mechanism to:

—repeat this exercise

—to involve governments

- Call by French President for “an
IPCC like mechanism for

biodiversity”

Biodiversity

Science and
Governance

Paris, January 24-28, 2005

| Dive

Vol 442/20 Ju

ly 2006

nature

COMMENTARY

54

rsity without representation

ECOLOGY

The Biodiversity and Ecosystem
Services Science-Policy Interface

Charles Pemrings, '* Anantha Duraiappah, ? Anne Larigauderie, * Harold Mooney*

s must provide conditi
predictions of the consequences of specific
policy options, at well-defined spatial and
temporal scales.

ELSEVIER

The Intergovernmental science-policy Platform on Biodiversity
and Ecosystem Services: moving a step closer to an IPCC-like

Available online at www.sciencedirect.com

ScienceDirect

mechanism for biodiversity
Anne Larigauderie’ and Harold A Mooney?
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IPBES Conceptual Framework

N

\_

ature’s benefi
to people

and services
Nature’s gifts

ts)

Ecosystem goods

4 )

Good quality of life

Human wellbeing

Living in harmony with nature
Living-well in balance and

J

harmony with Mother Earth

\_
A A
Anthropogenic ] (" Direct drivers )
assets _
. [ Natural drivers ]
v
Institutions and Anthropogenic
governance and other p drivers J
indirect drivers J

v
4 Nature \

Biodiversity and ecosystems

Mother Earth
Systems of life

Intrinsic values
\ _J

Changing over time

Baseline-Trends-Scenarios

Alobal

IPBES Scope

Interacting across spatial scales
Z
Q
=g
o
>
8

IPBES level of resolution

\/Local

(Diaz et al. 2015 a,b)



MA (2005)

Ecosystems

Ecosystem
services (ES)

I

IPBES (2013)

Nature

Biodiversity and
ecosystems

Mother Earth...

Nature’s benefits
to people

,  Supporting jee— Nature’s gifts
'd ~ 7~
; > Regulating
Regulating N
» ES
Cultural —E Cultural
! ES
Provisioning ProwsElgnlng

Human wellbeing

Good quality of life

—

Human
wellbeing

\, v,

Living in harmony
with nature...

IPBES (2017)

Nature

Biodiversity and
ecosystems

Mother Earth...

Nature’s contributions
to people (NCP)

Context-specific
perspective

Regulating NCP
Non-material NCP

Material NCP

Generalizing
perspective

Good quality of life

Human
wellbeing

Living in harmony
with nature...

1X331U0d |eanijn)

(Dias et al. 2018)
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Policy
Objectives

Valuation

Policy
Support
Tools

Policy
Instruments

Cultural & ILK Dominated Valuation
Social Dominated Valuation

Economic Dominated Valuation

Single world view

Nature’s contributions Good quality
T to people of life
| o
| ‘ |
2 \
I I
Y -
| |
Environmental ECONOMIC 1 Social
| |
| |
7 | |
| |
ECONOMIC VALUATION
7 - | |
| |
| I
| Cost/benefit '
I analysis |
Y l :
I ? |
| |
Y Y
o Economic incentives —

(Pascual et al. 2017)



Cultural & ILK Dominated Valuation

Pluralistic Valuation
Diverse world views

Economic Dominated Valuation
Single world view

Good

quality
of life

Nature’s
contribution
to people

Nature’s contributions
to people

Environmental

Policy

Objectives ECONOMIC

INSTITUTIONS
&
GOVERNANCE

Biophysical
Holistic Sociocultural

DIVERSE VALUATION

Health Economic

Valuation

ECONOMIC VALUATION

Policy
Support
Tools

Bridging / Integration
Participation/Deliberation/Power leverage,

Cost/benefit
analysis

Policy integration
shared responsibilites

Policy
Instruments

o Economic incentives

Current Opinion in Environmental Sustainability

(Pascual et al. 2017)
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(Joly et al. 2019)




