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Ecosystem services at a glance

* Natural capital is the world's stock of natural resources, which
includes geology, soils, air, water and all living organisms.

» Ecosystem functions are natural process or characteristic
exchanges of energy that take place in the various animal and
plant communities of the different biomes of the world.

« Ecosystem services are ecosystem functions that provide benefits
for people.

Davide Murgese
SEAcoop



Ecosystem services at a glance

Matural Capital

Ecosystem-Based
and Assets

Function

Ecosystem Goods
and Services

Forest and

Water Capture
Watershed

and Storage Flood Risk

@ Earth Economics 2018
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Ecosystem services at a glance

SUPPORTING PROVISIONING REGULATING CULTURAL

the underpinning (or
supporting) services which
enable other services
to function, such as soil
formation and nutrient

products obtained services provided by non material benefits
from nature, such as nature that regulate our provided by nature which
food and timber environment, such aswater enrich lives such as
and air cleaning services recreation, leaming
and tranquillity

recycling

Davide Murgese
SEAcoop
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Ecosystem services at a glance

CULTURAL

PROVISIONING REGULATING
SERVICES

SERVICES SERVICES

Nonmaterial benefits

Products obtained from Benefits obtained from the
obtained from ecosystems

ecosystems regulation of ecosystem

processes

Educational
Recreational
Heritage
Spiritual

Energy Flood prevention
Seafood Climate regulation
Biomedial Erosion control
Transportation Control of pests and
National defense pathogens

98 E.S. CICES, 2017 - V. 5.1

Davide Murgese
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Ecosyst

Davide Murgese

em services at a glance

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER
WOOD AND FIBER
FUEL

CLIMATE REGULATION
I Y
ch;rLRF%h;LiT%LI\IJNG FLOOD REGULATION

PRIMARY PRODUCTION DA Ao
WATER PURIFICATION

<

Cultural

AESTHETIC l
SPIRITUAL I
EDUCATIONAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY

ARROW’S COLOR ARROW'S WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
socioeconomic factors services and human well-being
Low == Weak
I Medium C— Medium
I High [ strong

Security
PERSONAL SAFETY
SECURE RESOURCE ACCESS
SECURITY FROM DISASTERS

Basic material

for good life
ADEQUATE LIVELIHOODS
SUFFICIENT NUTRITIOUS FOOD
SHELTER
ACCESS TO GOODS

Health
STRENGTH
FEELING WELL
ACCESS TO CLEAN AIR
AND WATER

Good social relations
SOCIAL COHESION
MUTUAL RESPECT
ABILITY TO HELP OTHERS

Freedom

of choice

and action
OPPORTUNITY TO BE

ABLE TO ACHIEVE

WHAT AN INDIVIDUAL

VALUES DOING

AND BEING

Source: Millennium Ecosystem Assessment

SEAcoop
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Ecosystem services at a glance

Valuation/Modelling tools

Davide Murgese

Ecosystem
services impact
screening

Landscape-scale
modeling &

mapping

ESR (aspatial)
Co$ting Nature
(spatial)

ARIES
EcoAIM
EcoServ
Envision

EPM
ESValue
INFOREST
INVEST
LUCI
MIMES
SolVES

Site-scale
modeling

e A

Nonmonetary
valuation

EcoAIM
ESValue
SolVES

—

EcoMetrix
LUCI

Potential steps in ecosystem services assessment process

—_—
([ Monetary )
valuation

NAIS
Ecosystem
Valuation Toolkit
Benefit Transfer &
Use Estimation
Model Toolkit

N —

SEAcoop
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Ecosystem services at a glance

Translating biophysical assessment into monetary values

Direct

Valuation Methods
I
| |
Indirect
Direct WTP/WTA Production function
- Contingent valuation - Marginal productivity
Indirect WTP/WTA Substitute goods market
- Travel cost - Avoided cost
- Hedonic price - Control cost
- Replacement cost
- Opportunity cost

WTP — Willingness to pay; WTA — Willingness to Accept.

Davide Murgese
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The context: a sustainable development model

Biosphere Climate change

integrity Genetic

diversity.
Novel entities
Functional .
diversity
Land-system Stratospheric
change ozone depletion
Freshwater Atmospheric aerosol
use loading
A- Beyond zone of uncertainty (high risk) 7
Fhosphotus _ In zone of uncertainty (increasing risk)
v Ocean W Bolow boundary (safe)
: rogen acidification = Boundaq not m wamltAlgd
Biogeochemical
flows
Stockholm Resilience Centre. Source: Steffen et al. 2015
9000000
o0 0000
@ o0
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The context: a sustainable development model

Davide Murgese

Ecosystems

Socio-economic systems
meeting social needs and providing value
Resources and

ecosystem
services

Industry
Policy

Market

’ Mobility \
system

AEES

Waste and
emissions

Technology Ccience
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The context: a sustainable development model

SOC\AL FOUND4 T/O/V

income

health

education

gender
equality resilience

social
equity

“oyq
e Kate Raworth
"Doughnut Economics” (2017) b4
® o0
Davide Murgese .0333
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The context: a sustainable development model

B Beyond the boundary
| Boundary not quantified

climate
change

water foog

FOUND
C\ AL A Y
&0 Oy

Kate Raworth
"Doughnut Economics™ (2017)

Davide Murgese
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Payment of ecosystem services (PES) in brief

Balances upstream and
downstream interests

Watershed services
e.g., water purification,
flood risk mitigation,
aquifer recharge,
erosion minimization

DEFRA - UK. Source: Payments for Ecosystem Services: A Best Practice Guide . 2015 ::03333
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Payment of ecosystem services (PES) in brief

Voluntary: stakeholders enter into PES agreements on a voluntary basis;
Beneficiary pays: payments are made by the beneficiaries of ecosystem services;
Direct payment: payments are made directly to ecosystem service providers;

Additionality: payments are made for actions over-and-above those which land or resource
managers would generally be expected to undertake;

Conditionality: payments are dependent on the delivery of ecosystem service benefits;

Ensuring permanence: management interventions paid for by beneficiaries should not be
readily reversible, thus providing continued service provision;

Avoiding leakage: PES schemes should be set up to avoid leakage, whereby securing an
ecosystem service in one location leads to the loss or degradation of ecosystem services
elsewhere.

Davide Murgese
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Pantaies project

PANTAIES (= dreams in Occitan) G =

paNnfaAiES , developed by SEAcoop, provides
consultancies to support local development
projects by means of payment of ecosystem

services.

ECOSYSTEM SERVICES
.

paNIAiES , supports developers that need to
compensate environmental impacts and local
development plans that can realize

compensation inferventions. WwwWw.pantaies.com

NATURAL
Y CAPITAL
D COALITION

Ecosystem Services Partnership

Davide Murgese
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http://www.pantaies.com/

Pantaies project

Mitigation hierarchy

>

anra\iES

Figure I: The Mitigation Hierarchy 4"
ECOSYSTEM SERVICES
+ve Net Positive Impact, NP :
s No Net Loss
® Pl
3 Pl Pi PI
? Residual
s Impact
2
@ Pl = Predicted Impact
Av = Avoidance
Min = Mmnimisation
R = Rehabilitation/Restoration
-ve Offset = Offset
m = Additional Conservation
s e o Actions (not related to footprint)
=

Adapted fro Rio Tinto & Government of Australia

Davide Murgese
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antaies project

anra\iES

02 03 04
Define the Scope the Determine Measure Measure Value Interpret Take action
objective assessment the impacts impact changes and test
and/or drivers and/or In the state the results ECOSYSTEM SERVICES
dependencies dependencies of natural dependencies °
capital
Why should you What is the objective ~ What is an Which impactsand/ | How can your What are the What is the value | How can you How will you apply
conduct a natural of your iate scopeto  or iesare | impact drivers changesinthe  ofyournatural | interpret, validate your results and
capital assessment? meet your objective? material? and/or stateandtrends  capital impacts and verify your integrate natural
dependenciesbe  of natural capital  and/or assessment capital into existing
measured? relatedtoyour  dependencies? | process and processes?
business impacts resuits?
and/or
dependencies?

Questions this will answer

Proc_eduye
autorizzative

PRINCIPLES: Relevance, Rigor, Replicability, Consistency

Natural Capital Protocol

IMPATTI

P
auowzesuadwoy OO
auoZeba

Certificazioni
IMPATTI ambientali

Es. - BREEAM / LEED / ...
- CARBON / WATER /
ECOLOGICAL FOOTPRINT

Capitale
Naturale

Life Cycle IMPATT|
Assesment —

L.C.A.

1

W
avonpasg 11

auo

auopesuadwoy 2
auozeby

auozesuadwo) €N
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Pantaies project

pa n Ia I ES Servizi  Strategia Bancadelle compensazioniedeiS.E. News Contatti
{

COSYSTEV SERACES

pantaiES

Banca delle compensazioni e dei Servizi Ecosistemici

COS'E LA BANCA DELLE COMPENSAZIONI E DEI SERVIZI ECOSISTEMICI? ...Scopri di pit...

MAPPA DELLE COMPENSAZIONI DISPONIBILI

e R T P e P,

3" Cascina Scanna Mappa Satellite %43

Capitale Naturale gestitocirca 50 ha di terreno agricolo
Servizi Ecosistemici disponibili: culturali, di regolazione e biodiversita

af' Monza ' D
o @ Br 2 ¥
[a3s) re 7' Snrmlom
Novara @Mllano (35

5§ o Desenzano
NS = - £70 del Garda

Pavna E35 M
Cremona

F/
U”’e Po. Placenza

ara":Alb
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Pantaies project

Associazione fondiaria (AsFo) '

|panaes

\

) e
—_— Legname ——> | MERCATO , .
GENERA S.E. | , % I- ES
¢ ommmees s l dNial
‘ ’ .ECOSYSTEM SERVICES
o
-Borkeraggio | Biodiversita e
- Monitoraggio tutela ecologica
- Garanzia S.E.

Davide Murgese

Societa idroelettrica

. . I
GENERA IMPATTI ——> Energia elettrica ——> | MERCATO |
NECESSITA COMPENSAZIONI \ '

SEAcoop

SERVIZI PER GLI ECOSISTEMI
ELEATTIVITA FORESTALI £ AMBIENTA




Pantaies project

UNIVERSITA
DEGLI STUDI
DI TORINO

03NIBIES

ECOSYSTEM SERVICES
.

Scholarship

Davide Murgese
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1) Agro-environmental district of Fontaneto
S ome exam p l SN (Chieri Municipality, Turin Province, Piedmont region)

Mappa senza titolo

Scrivi una descrizione per la tua mappa.

Legenda
¥ Chieri
/ Elemento 1§
* Elemento 2 i

‘Pinerolo

&
ol * lepisces

A
Af__/f”"lr_ﬂﬂz,f

g FiiiLterrey =
e ENTRAL EUROPE &

Davide Murgese
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1) Agro-environmental district of Fontaneto
S ome exam p l SN (Chieri Municipality, Turin Province, Piedmont region)
Chieri Municiaplity Urban Plan

Specific Objectives for the area

 To improve environmental
conditions

« To improve landscape quality
« To improve fruition capabilities

« To provide added source of
income for farmers

Participatory process to create a high quality agro-ecosystem
in a "High agronomic interest area"
Davide Murgese

LI ECOSISTEMI
TALIE AMBIENTALI



1) Agro-environmental district of Fontaneto

S ome exdam p | €5 (Chieri Municipality, Turin Province, Piedmont region)

\

Input

Legenda
B Privati

{7171 Azienda sanitaria locale TO5

[ Casa di Riposo Giovanni XXXIII citt... di Chieri
Il Ditte

Comune di Chieri

Il Demanio dello Stato

I Ente urbano

[ 1stituto Diocesano per il sost. del clero di TO

Davide Murgese
SEAcoop
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Some examples

Davide Murgese

1) Agro-environmental district of Fontaneto

(Chieri Municipality, Turin Province, Piedmont region)

Baseline definition activities

1) Land cover map (field survey)

2) Soillmap a
3) Crop (field
4) Water tab

nd sampling
survey)
e measurement and sampling

5) Geology (
6) .....

leld survey)
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1) Agro-environmental district of Fontaneto
S ome exdam p l SN (Chieri Municipality, Turin Province, Piedmont region)

Land Cover

Legenda

| Areaverde

[0 Argine percorribile
| Fabbricato

| Fascia ripariale

" Fascia ripariale arborata
[ Fiume

[ Robinieto

\ Impianti sportivi

[T

—_
in

! Incolto

[ Nuovo impianto arboreo

" Orti urbani

[ Prato permanente

" Prato permanente (bacino di laminazione)

| Seminativo (frumento)

inati i 9000000
Seminativo (mais)
[ Seminativo (soia) z...:ss
Davide Murgese S S 0000

. Superficie a prato improduttiva
[ Superficie impermeabilizzata
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Some examples

Baseline

Davide Murgese

1) Agro-environmental district of Fontaneto

(Chieri Municipality, Turin Province, Piedmont region)

E.S.

Economic value (€/yr)

Crop production
Timber production
Water supply
Other productions
Natural Risk Mitigation
Habitat
Water purification
Climate regulation
Fruition
Landscape

Total

39.000
100
1.000
0
5.000
17.000
86.000
29.000
100
8.000
275.200
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Some examples

Preliminary proposal

Davide Murgese

Scala 1:6000

7

’..o-‘--. <

1) Agro-environmental district of Fontaneto
(Chieri Municipality, Turin Province, Piedmont region)

LEGENDA

[ |:] Cambio colture
w - Inserimento arsa atirazzata

- Riqualificazione con for-

maziong arborea arbustiva

s |ncremento densita fascia
spondale con siepi
campestri polispacifiche

I Filtro verds perimetrale

O Nuove fasce boscate

O Quints arboree per
mitigazione del canale

%: Inserimento alveari
@ Inserimento area umida
= = = = NUOVi percorsi
............. Filare naturalistico

------ Linea ferroviaria
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1) Agro-environmental district of Fontaneto
Some examples Lo

(Chieri Municipality, Turin Province, Piedmont region)

Implementation

* Masterplan approval (guidelines to realize the agro-
environmental district of Fontaneto)

« Land owner and farmer involvement

« Creation of a Land Owner Association for the management
of Natural Capital (L.R. 21/16)

« PES activation (L. 221/15)
* Monitoring of the delivery of ES defined by the PES schemes

Davide Murgese .
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1) Agro-environmental district of Fontaneto
Some exam ples (Chieri Municipality, Turin Province, Piedmont region)
Beneficiaries (who will pay for the delivery of ES)

» Local administration

« Other local authorities

« Compensation interventions (see www.pantaies.com)
« Sponsorship

* Local associations and citizens

« “Pay by result” scheme (Foundations, other entities...)

Davide Murgese
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Some examples

1) Agro-environmental district of Fontaneto
(Chieri Municipality, Turin Province, Piedmont region)

Municipal budget — allocation of public resources

Environmental
activities

Recreational
actitivities

Davide Murgese

Preliminary budget - Title |

Missions

09 — Sustainable
development,
environmental protection

06 — Youth policies, sport
and recreational activities

Programs
01 — Natural Risk mitigation

02 — Protection and
promotion of environment

01 - Sport and recreational
activities
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1) Agro-environmental district of Fontaneto

S ome exdm p | SN (Chieri Municipality, Turin Province, Piedmont region)

Funds

« Environmental compensation (urban plan)
 Visitor tax

« Contribution for local market tax (farmers)

« Road fines (cycle paths)

* Environmental fines

« Rural Development Plan (Piedmont Region)

Davide Murgese
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1) Agro-environmental district of Fontaneto
S ome exdam p l SN (Chieri, Turin Province, Piedmont region)

Possible payments

Public competion for the achievement of specific
Masterplan goals

Specific agreement between Chierl Municipality and the
Land owner association

Davide Murgese
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Some examples

Davide Murgese

Legenda
¥ Chieri
/ Elemento 1§
* Elemento 2 i

Mappa senza titolo

Scrivi una descrizione per la tua mappa.

‘Pinerolo ?
AN %
ol * lepisces

A
K:,,__/'_']_,_AIQJ‘

7~ 3¥Savona

C‘Or'rﬁe'o Parco fluviale
A1 Gesso e Stura

2) Natural Plan of Gesso-Stura Natural Park
(Cuneo, Cuneo Province, Piedmont Region)

SEAcoop
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2) Natural Plan of Gesso-Stura Natural Park
S ome exdam p l SN (Cuneo, Cuneo Province, Piedmont Region)

oo = =
. d088id WY
Parco fluviale Gesso e Stura
CARTA TURISTICA I

Davide Murgese

2 T00000



2) Natural Plan of Gesso-Stura Natural Park
S ome exdam p l SN (Cuneo, Cuneo Province, Piedmont Region)

Goals

« To provide a plan for the management of six protected
aredas

» To define actions to be taken to preserve and improve
biodiversity and environmental quality

* To define monitoring indicators base on ES

Davide Murgese
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2) Natural Plan of Gesso-Stura Natural Park

S ome exdm p | €S (Cuneo, Cuneo Province, Piedmont Region)

Baseline

 Landcover

« Geology and hydrogeology
Ecosystems map

Ecosystem functions and services
Pressure sources

Davide Murgese




2) Natural Plan of Gesso-Stura Natural Park
Some exam ples (Cuneo, Cuneo Province, Piedmont Region)
Actions In progress

Pressure - State (baseline)

Responses function of ES based indicators

Davide Murgese
SEAcoop



Some examples

3) Debris flow risk management

(Bussoleno, Turin Province, Piedmont Region)

Mappa senza titolo

Scrivi una descrizione per la tua mappa.

Legenda
9 Chieri
I Elemento 1

o Elementa2

LS -
sola Ralmaria w;"“‘{'\ﬂas'éa' a
Davide Murgese
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Some examples

Davide Murgese

Mappa senza titolo

Scrivi una descrizione per |la tua mappa.

3) Debris flow risk management
(Bussoleno, Turin Province, Piedmont Region)

4 Legenda
¥ Chieri
2 Elemento 1
* Elemento 2

fo
Lorano

0 - =
*Argiassera-richettera

O
Combette

Ty S

. Q
Chianoccom

r

7000m

SEAcoop
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Some examples

The event
Debrisflow

7/t June 2018
Foglie creek

Rainfall intensity
60 - 100mm/h

Davide Murgese

3) Debiris flow risk management
(Bussoleno, Turin Province, Piedmont Region)
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3) Debris flow risk management
S ome exdam p l SN (Bussoleno, Turin Province, Piedmont Region)

Davide Murgese

SEAcoop

SERVIZI PER GLI ECOSISTEMI
ELE ATTIVITA AGRO-FORESTALI £ AMBIENTALL



3) Debris flow risk management
S ome exdam p | SN (Bussoleno, Turin Province, Piedmont Region)

Forest fires autumn 2017

Davide Murgese

SERVIZI PER GLI ECOSISTEMI
ELE ATTIVITA AGRO-FORESTALI £ AMBIENTALL



Some examples

3) Debris flow risk management

(Bussoleno, Turin Province, Piedmont Region)
- |AREAD'INTERVENTO:| L2 i
g\ N\ vl __Reedebisfiow P77 4 '

INSTALLAZION

DEBRIZ
ALTEZZ

Davide Murgese
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S ome exdm p | es 3) Debris flow risk management

(Bussoleno, Turin Province, Piedmont Region)

Alternative/Complementary Actions

Catchment scale analysis

« Geology and Vegetation survey

Shallow landslide suscepftibity assessment
 Magnitude of reference event

« Inferventions along the thalweg

« Review of retention basins design

« Foglie Creek Catchment management plan (PES)

Davide Murgese
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Let’s try ourselves

The context

Dreamland valley

3 communities:
« Highlanders

« Middle Earth
* The town

Davide Murgese
SEAcoop



Let’s try ourselves

The context

Dreamland valley

3 communities: SRS T [
« Highland
 Middle Earth
« The Town

Davide Murgese
SEAcoop
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Let’s try ourselves

The context
Highland

200 iInhabitants

(forests, grasslands,
mountain trails, grazing,
springs, tourism, river ...)

Davide Murgese
SEAcoop
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Let’s try ourselves

The context

Middle Earth
600 inhabitants

(forests, mountain frails,
tourism, crops, hydroelectric
power plant-dam,
protected areaq ...)

Davide Murgese




Let’s try ourselves

The context
The town

5000 inhabitants

(fourism, crops,
factories, market ...)

Davide Murgese
SEAcoop
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Let’s try ourselves
Rules

Each community has:

* to define alocal development plan: identify problems (5-7)
and identify goals (5-7)

+ fo define the strategies and resources needed fo achieve
the goals

* fo include ES and PES as part of the strategy (ask me for the list of
ES. ECconomic assessment based on avoided costs)

Constraint: resources come only from Dreamland Valley!

Davide Murgese
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Let’s try ourselves
Phases

Phase 1 — fo create the communities (3 groups)
Phase 2 — to define the local plan and strategies

Phase 3 — negotiation (two communities at a fime). 4 rounds
(depending on the time)

Davide Murgese
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Let’s try ourselves

ES list

Davide Murgese
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Finalised-V5.1_18032018.xlsx

Let’s try ourselves

... and the winneriis ...

hopefully the human kind

THANK YOU

Davide Murgese
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