Building the
Climate-(Food)-Water-Energy)-Ecosystem Nexus
for guiding sustainable development




Rough Framing of Key ideas Science
timeline conservation underpinning

Species Species, habitats
Wilderness and wildlife ecology
Protected areas

Nature despite Extinction, threats and Population biology,
= people g | threatened species natural resource
f Habitat loss management
Pollution
Overexploitation

Nature for | Ecosystems Ecosystem functions,
Ecosystem approach environmental
Ecosystem services economics
Economic values

2005 2000 1990

Environmental change Interdisciplinary,
Resilience social and ecological
Adaptability sciences
Socioecological systems

2010

What conservation do we want?

1 The perception of biodiversity conservation has

7" changed over the past 50 years

Mace 2014. Science 245




Healthy Ecosystems Provide ES to SDGs like in forests

Familiar Forest Goods and Services Hidden Ways Deforestation

GOOD HEALTH . .
” DOVERTY: . p P HEALTH: POVERTY: HUNGER:
. m_ : W ncome from o EUQAATE' 3 e HEAILITHi ~ Respiratory illness .. Increased vulnerability Loss of rainfall
MAA:T forest products arbon capture —M’ Medicinal plants WA G 1o forest fres to extreme weather and crop pollinators

and storage

ENERGY:
LAND: Sedimentation of
Biodiversity Nourishment from Freshwater for hydroelectric dams landslides and floods fisheries habitat
wild fruit and game drinking and irrigation

Source: Why Forests? Why Now? (Center for Global Development, 2016). WORLD RESOURCES INSTITUTE

// https://www.cgdev.org/sites/default/files/Seymour-
Busch-why-forests-why-now-full-book.PDF

https://wri-indonesia.org/en/blog/forests-
and-sdgs-taking-second-look
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EVOLUTION OF THE ECOSYSTEM
SERVICES CONCEPT




Millenium Ecosystem Assemment
p

: Provisioning

~

ECOSYSTEM SERVICES

ECOSYSTEMS AND
HUMAN WELL-BEING

OUR HUMAN PLANET

Cultural

Summary for Decision Makers

MILLENNIUM ECOSYSTEM ASSESSMENT

This report widely disseminated the concept of ES
with its classification as:

e Support
Supply
Regulation
Cultural

UN, MEA 2005




—
, Millenium Ecosystem Assessment

ECOSYSTEM SERVICES

Provisioning

Basic material

for good life Freedom
- ADEQUATE LIVELIHOODS of choice
Supponmg : - ) and action
i OPPORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AN INDIVIDUAL
VALUES DOING
AND BEING

EAN AIR

v L RE
ABILITY TO HELP OTHERS
LIFE ON EARTH - BIODIVERSITY
Source: Millennium Ecosystem Assassmant
: COLOR RROW'S WIDTH
Pc-tentlal for mediation by Intensity of linkages between ecosystem
socioeconomic factors services and human well-being

Low [ Weak

¥ Medium 1 Medium

High | Strong

UN, MEA 2005




| Trddeoffs & Synergies
|

When the supply
oflecosystem J ‘ i
services meets S
the demand for |
synergies are

EI’NII DI’iI’I"iEI'Ita|

£
. g 1 »
AP gy e | Society
necessa ry tra d e- processes) ._E; 1 E :
|

| “ESDEMAND’ \

Cooperation,
co-existence or
conflicts between
\ stakeholders

http://www.openness-project.eu/library/reference-

book/sp-ecosystem-service-trade-offs-and-synergies




20 years of Ecosystem Services: synthesis

Built
Capital

Social
Capital

Natural Capital

Ecosystem Services in an Ecological-Economic System

Cross Boundary inflows

Built, Human & Social Capital

n
g
[
"
g
=
2
a
5
w

l Pollution,

Dagradation
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EVALUATION OF ECOSYSTEM
SERVICES




IBPES Conceptual Framework

. *._“.. ‘ Pee) =
3 e Al ) s
o R WY
+. Le rapport de I'évaluation
mondialede la~ . |

 BIODIVERSITE
'ET DES SERVICES
| ECOSYSTEMIQUES

>9
o
o
o

Good quality of life

Human wellbeing

Living in harmony with nature
Living-well in balance and
harmony with Mother Earth

IPBES Scope

-

! 3 A
. \RESUMEA UINTENTION DES DECIDEURS

Nature’s contributions Anthropogenic Direct drivers
to people ' assets
pESE Natural drivers

Ecosystem goods

and services e .
N e Institutions and Anthropogenic
aturesgiits - Je— governance and other drivers

indirect drivers

National

 "Nature," "nature's
contributions to people" and
"good quality of life" are
Inclusive categories that have
been identified in a
participatory process.

* This includes other knowledge

Nature

Interacting across spatial scales

Biodiversity and ecosystems

Mother Earth
Systems of life

IPBES level of resolution

Intrinsic values

Concepts de la science systems, such as those of
Indigenous peoples and local
communities.

https://ipbes.net/global-assessment




Scenarios and models

IPBES conceptual framework

Good quality
[ J of life
Cross-sectoral
mtegratlon

Nature’s
benefits

to people Institutions and

€ govemance and
other Indirect

The panel on the left points out that scenarios and models are directly
dependent on data and knowledge for their construction and testing and add
value by synthesizing and organizing knowledge.

The right panel provides a detailed view of the relationships between scenarios,
models and key elements of the platform's conceptual framework

|
\

https://www.ipbes.net/document-library-categories/assessment-reports-and-outputs



Scenarios and models

LOCAL POLICY DESIGN AND IMPLEMENTATION

Thadee watershed,
Thailand, where
. farmers' water supply
O e and household

of land-use options @ Land-use modelling

(5) implementation Policy and decision making
Municipality and Watershed Committee

economic model

O INVEST, USLE:
ecosystem service a. Development scenario

() Modelling of

w il consumption have
been degraded by the
- | =2 | s PRGN conversion of natural

L forests to rubber
WWW&MM A ..: > ._'-. - .
3 SN plantations.

Predicted sediment load for 2030 (tons/year) :
b. Conservation scenario M Evergreen forest
35,000 Plausible rainfall [)eg aded forest

e - Muitilayer cropping
30,000 ) I Rubber
Average rainfall S
25,000 (2,800 mm/year) W:‘M
Drought -
20,000 (1,900 mm/year) . .
15,000 W Extreme rainfall s :’, » Jumbers indicato
(3,800 mm/year) - - T sub-watershe
10,000 v eh
5,000 LN 0 B
0 ———————— : \. o~ AJ

a. Development b. Conservation
scenario scenario




Part 3

TOOLS AND DATA FOR THE
EVALUATION OF ES




Data and Tools

The data and models used are
intimately linked to the biodiversity
and ecosystem services assessment
process.

Specific tools have been developed at
different scales with varying degrees of
complexity.

SPATIAL AND | EASE OF USE | COMMUNITY | FLEXIBILITY
TEMPORAL OF PRACTICE
EXTENT
IMAGE Process Global, dynamic Difficult Small Low Stehfest et al.,

2014

EcoPath with | Process Regional, dynamic | Medium Large High Christensen et
EcoSim al., 2005

ARIES Expert Regional, dynamic | Difficult Small High Villa et al., 2014

InVEST Process and Regional, static Medium Large | Medium Sharp et al.,
correlative 2014

- N - TESSA Expert Local, static Easy Small Low Peh et al., 2014
g -
. —

e B
&)
= : el 4&M\Qlww.ipbes.net/document-library-categories/assessment-reports-and-outputs
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Essential Biodiversity Variables (EBVs)

EBV classes

Genetic composition

Species populations

Species traits

Community composition

Ecosystem function

Ecosystem structure

Candidates

Co-ancenstry

Allelic diversity

Population genetic differentiation
Breed and variety diversity

Species distribution
Population abundance
Population structure

Phenology

Body mass

Natal dispersion distance
Migratory behavior
Demographic traits
Physiological traits

Species richness
Species interactions

Net primary productivity
Secondary productivity
Nutrient retention
Disturbance regime

Habitat structure
Ecosystem extent and fragmentation
Ecosystem composition by functional type

Scenarios for biodiversity
& ecosystem services (e.g. for IPBES)

High-level indicators of biodiversity
& ecosystem services (e. g for CBD)

Ancillary at'lrlbules Ecosystem service
(slow changing) valuation & other data

Observations of policy
& management
responses

Observations
of drivers & X L >
pressures Essential Biodiversity

Variables
Genetic composition =~ Community composition

Species populations Ecosystem structure

Species traits Ecosystem function

Primary observations of
change in state of biodiversity
In-situ Remote

monitoring  sensing

Essential variables of biodiversity are defined as the derived measures

needed to study, report and manage changes in biodiversity, focusing on the

state and trend of biodiversity elements. They provide the first level of
bstraction between low-level primary observations and high-level biodiversity

Ihdicators.

https://geobon.org/ebvs/what-are-ebvs/




c{%ENﬂAL GEOEssential project

GEOEssentiaI Scenarios
general
framework W Knowledge base_=

linking data AR
sources to Workflows SDGs Ingicators
policy

indicators Gg’“bca' WB FAO IAE UN-WATER IPCC IPBES
P v Water

through European Raw Agriculture Energy Framework Climate Biodiversity
g policy materials policy strategy Directive strategy strategy

Essential
Variables

O O . Data sharing

ass - : il National statistics
OpPErnICuUS and other data sources
bserval Europe’s eyes on Earth

www.geoessential.eu Lehmann et al. 2019. IJDE
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Urban extractives \ TEL

development

Activities & Responses

Transport
& Infrastructure
(ETIV)

|.Other human activities; ¢ INSEFS] Capitals

\ Land use
=\ Demography
- *Economy

Socio-Economic System (ESESV)

Drivers &iPressures> @
Energy & Mineral (EEMV) ' SSENTIAL

Societal Impacts ERA-PLANET

Atmosphere (ECV)

Climate

Services
‘

. Hydrosphere
Biosphere (EWV, EQV)

(EHV)

Ecosystem
services

Services

SUONN|OAT 73 So1e1S

Agriculture
(EAV)

<

Geosphere (EGV)

Geological
Services

\

\

| .
v < Benefits & Impacts
p :

Socio-ecological system Earth System (EESV)
supporting the SDGs (ESDGV)

Lehmann et al. 2019. |IDE
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GLOBAL IPBES ASSESSMENT




Le rapport de I"évaluation
mondiale de la

. BIODIVERSITE

'ET DES SERVICES

z COSYSTEMIQU ES

MATERIAUX ET ASSISTANCE

~ 1 Création et entretien d’habitats
3

2 Pollinisation et dispersion
des graines et autres
propagules

Régulation de la qualité de I'air

Régulation du climat

Régulation de l'acidification
des océans
Régulation de la distribution

quantitative, spatiale et temporelle
des eaux douces

Réglementation de la qualité des
eaux douces et des eaux cotieres

Formation, protection et
décontamination des sols
et des sédiments

Régulation des aléas et des
événements extrémes

Régulation des organismes
et processus biologiques
nuisibles

Energie

12 Alimentation
humaine et animale

13 Matériaux et assistance

14 Ressources médicinales,
biochimiques et génétiques

16 Expériences physiques

O

N\

@
@

7

+ Etendue des habitats appropriés

- Intégrité de la biodiversité

- Diversité des pollinisateurs
+ Etendue de I'habitat naturel dans les
zones agricoles

+ Emissions de polluants atmosphériques
retenues et prévenues par les écosystémes

« Emissions de gaz  effet de serre
prévenues et absorbées par les écosystéemes

- Aptitude des milieux marins et terrestres
a piéger le carbone

«Impact des écosystémes sur la répartition de
I'eau entre I'atmosphére, |a surface terrestre
et le sous-sol

« Etendue des écosystéemes qui filtrent 'eau
ouy ajoutent des éléments

« Teneur en carbone organique du sol

« Aptitude des écosystémes a annuler ou
amortir les effets des aléas

- Etendue de I'habitat naturel dans les
zones agricoles

« Diversité des hotes compétents de maladies
a transmission vectorielle

- Etendue des terres agricoles—surfaces agricoles
se prétant a la production de bioénergie

+ Etendue des terres boisées

- Etendue des terres agricoles—surfaces agricoles
se prétant a la production d'aliments pour la
population humaine et animale

« Abondance des stocks de poissons marins

« Etendue des terres agricoles —surfaces
se prétant a la production de matériaux

+ Etendue des terres boisées

« Pourcentage d'espéces connues et utilisées
a des fins médicinales au niveau local

- Diversité phylogénétique

« Nombre de personnes vivant en proximité
étroite avec la nature

- Diversité des formes de vie dont on peut
tirer des enseignements

- Zones de paysages terrestres et marins
naturels et traditionnels

To reconcile the global visions around : SR
thé concept, the IPBES now proposes to i
talk about Nature's Contributions to I ﬁ 18 Malnln cesepticns
Populations, and has made a first @ sen
comprehensive assessment of it.

o « Stabilité de I'utilisation et de I'occupation

des terres
0 - Probabilité de survie des espéces

- Diversité phylogénétique

TENDANCE DEGRE DE Etabli mais incomplet
DIRECTIONNELLE CONFIANCE

Entre régions: Uniforme Variable . Controversé

Figure SPM 1. Tendances mondiales de la capacité de la nature a maintenir ses contributions a une bonne
qualité de vie, de 1970 a aujourd’hui, illustrant un déclin pour 14 des 18 catégories de
contributions analysées.

https://ipbes.net/global-assessment




IPBES Global Assessment

Scenarios

Gl
sl nability

obal
ustai

Regional
competition

" BIODIVERSITE . G
DES SERVICES I ' s
N OSYSTEM'QUES \;. | ) .Maten':;;NCP )

Regulating NCP

RESUMEJA L'INTENTION DES.DECIDEURS - | |
- L

Change between
2015 and 2050

Impacts of lahd use and
climate change on
biodiversity and material
and regulatory NCPs
between 2015 and 2050.

https.//ipbes.net/global-assessment

(i) impacts are lowest in the global sustainability scenario in almost all sub-regions, (ii)
regional impact differences are high in the regional competition and economic optimism
scénario and (iii) material ASCs increase the most in regional competition and economic
optimism scenarios, but this is at the expense of biodiversity and ASC regulation.
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ECOLOGICAL INFRASTRUCTURES




'European conceptual framework for SE

ecosystems socio-economic systems

ecosystem use and management
other capital inputs

functions ‘

human well-being

» nutrition, clean air and water

benefits * health, safety, security
* enjoyment, ...

* economic value

* health value

* shared (social) value
* other values

drivers of change I

e institutions, businesses

* policies (agriculture, forestry,
fishery, environment, ...)

» stakeholders and users

response

http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper201 3.pdf




apping ecosystem services

httpi//ec.europa.eu/environment/nature/knowledge/ecosystem_as http://ec.europa.eu/environment/nature/knowledge/ecosystem
sessment/pdf/ MAESWorkingPaper2013.pdf _assessment/pdf/3rdMAESReport_Condition.pdf




European scale: Ecological infrastructure

Ecosystem services (terrestrial) Key habitats (terrestrial) Gl networks (terrestrial)

I Level 1 areas ] Nodata B Level 1 areas [Inodata B Level 1 areas ] Nodata

[ Level 2 areas [] Outside coverage [ Level 2 areas [[] Oueside coverage [E] Level 2 areas [[] Outside coverage
[ Level 30r 4 areas [JLevel 30r 4 areas [ Level 3or 4 areas

27% of EU-27s could be 17% of the EU's

part of the IE "C" territory could
network, the largest correspond to EI's 'R/,
contribution from mainly defined by

regions with the greatest  limited service areas.
capacity to provide
ecosystem services.

EEA, 2014

—



w  Biodivesity Strategy - Geneva

ET CANTON
DE GENEVE

2. Aires protegees 5. Riviéres et-lacs 8 Faune et Flore

- e . b 1
o L N B L * v e # 3
1 E L E B "
v

Strategle Blodlversue Geneve 2030
(SBG-2030)

Janvier 2018

La biodiversité
est constituée par

la diversité des milieux naturels,
la diversité des espéces,

la diversité génétique,

ainsi que leurs interactions.

Elle est la base de notre vie sur Terre.

gique

T D)
g

1. Infrastructure Ecolo

Adoptée par le Conseil d’Etat le 21 février 2018



ET CANTON 4 P Conservatoire UNIVERSITE h e p i a
DE GENEVE e —
& GConove DE GENEVE Haute école du paysage, d’ingénierie

et d’architecture de Genéve

eneva Ecological Infrastructure

4. Ecosystem
Services

Statistical & Spatial
| dynamic modelling predictions




Infrastructure Ecologique de Genéve

Valeur

0-10

11
21
31
41
51
61

.

-20
-30
- 40
- 50
- 60
-70
-83
84 -

100

Date: 07.11.2019
fond de plan @SITG

e <ilomeétres
0 125 25 5

Honeck et al. 2020: doi:10.3390/su12041387
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NEXUS: FROM ES TO SDG




Ecosystem Footprint Planetary
| ) Nexus )
\\ Services boundaries

Attt

I- 2. Zero hunger

yF — [ T F— 1 11 N
| | e clenwaerandantaion 2
L ALl ]

| [ Afordebleandcemnereny 2
—
/1A A1 1N  {

I. 11. Sustainable cities and communities

5----—--‘--4

" S N 7 I (O

I. 14. Life below water
A\ [ W B [/ 4
15. Life on land

| =

scales

S|eod Juswdo|aAap 3|geuleisns

Lehmann et al. 2017, Sustainability




Sustainable development and the link between water and energy
and food: a perspective on livelihoods

Emvironmental Security

Il s’agit de parvenir a un équilibre

H | Sustainability__ E durable entre I'approvisionnement
T — G naturel et la demande humaine
' gucling P B afin d’assurer la sécurité des
moyens de subsistance
environnementaux

Vulnerability Outcomes

Sustainable Livelihoods

| Environmental Science & Policy, Volume 54, 2015, 389-397




Sustainable development and the link between water
‘and energy a

The environmental link system defines the main flows within and

between water, energy and power systems.
Environmental Science & Policy, Volume 54, 2015, 389-397




The narrative of the
European Environmental Agency |nterna| State

Resources and
ecosystem

= services

—_——

_

»r

Waste and
emissions

https://magic-nexus.eu

Environmental Pressure



* Externalized Environmental Pressure
Social-Ecological Systems

Meeting social needs and providing value * Externalized End-use Matrix

End-use Matrix

Other secondary
inputs

*water
Stock o
energy

Depletion *fo0d
*land use

*lab .
i Primary Sources +

| . \ Primary Sinks +

\\Externalization through trade | % Stock Depletion =

« » ; Environmental Pressure

secondary
SES under inputs
*water
StUdy *energy
Stock *food
S Depletion *land use
e \
Social-Ecological Systems

Meeting social needs and providing value * Local End-use Matrix

* Local Environmental Pressure

https://magic-nexus.eu




N EXUS avec \" USIAS =2\ Multi-Scale Integrated Analysis of

Societal and Ecosystem Metabolism

) . ' Tertiary Sector
rimary Sectors . .
SG
[l

The investment of flow and fund elements required by the given processor is no longer available
for operating other processors expressing other tasks or functions in the rest of society . . .

Internal Secondary
Inputs

Flows
Flows and funds
under human control

INSIDE

7

=

Flows and funds () I_T TSII)E

outside human control

SUPPLY
REQUIREMENT REQUIREMENT

FROM THE FROM THE

CONTEXT CONTEXT METABOLICBLUEPRINT

M W] e

human control

Primary ¥ Load on

* Ener}"‘\' sources ) . . .
o External Primary Ecological

Inputs & Outputs Funds

* Food sources

* Water sources

https://en.wikipedia.org/wiki/MuSIASEM




MuSIASEM: Genéeve

-3

Culture, production animale et chasse

Sylviculture et exploitation forestiére |

Primaire ‘

Péche et aquaculture |

- - __p Industries alimentaires, Fabrication de boissons, Fabricationde produits a bas de tabac
Alimentation et tabac —

Textile — _—p Fabrication de textiles, Industrie de I'habillement, Industrie du cuir et de la chaussure

Travadl du bois } ____————p Fabrication d'articles en vannerie et sparterie, Industrie du papier, Imprimerie

Chimie

Métallurgie |——»  Meétallurgie, Fabrication de produits métallique
Electronigue } ~————p Fabrication de produits informatiques et optiques, Equipement électrique, Machine

}— Chimie, Industrie pharmaceutique, Fabrication de plastique, Autre produit non métallique

Secondaire

Industrie automobile Industrie automobile, Fabrication d’autres matériels de transport

Meubles et machines |’ ——— Fabrication de meubles, Autres industries manufacturiéres, Réparation machines

Construction F——r0 - Construction de batiments, Génie civil, Travaux de construction spécialisés

Energie et graviéres — ——p Industries extractive, Production et distribution gaz, électricité, Production et distribution
eau et gestion des déchets

Aéroport

Commerce automobile et monocycles, commerce de gros, commerce de détails

Transport terrestre, transport par eau, entreposage, activités de poste et courrier

Hébergement, Restauration

Edition, Production de film, Programmation, Télécommunications, Service d'information, Conseil

.
Tertlalre | Immobilier L Arts

|_Extra-teritorial | | Autres

Services financiers, Assurance, Activités auxilaires de services financiers et d'assurances

Activités de location, emploi, agence de voyage, sécurité, services aux bitiments, autres

Activités juridiques, Siéges sociaux, Architecture, Recherche, Publicité, Vétérinaire, Autres

Activités pour la santé, Hébergement médico-social, Action soclale sans hébergement

Activités récréatives, Bibliothéques, Jeux et hasard, Activités sportives

Activités associatives, Réparation de biens personnels, Autres services personnels

[ Mobilité privée | - ma‘r(he
: . élo
/'l M::'Mep“b"ﬂf }\-'A = ) - - Voiture
Résidentiel 4 __w Education ) = Motocycle
-

g Santé
Mobilité e
_» Bureaux

0N EEER

Utilisation de servi C —~ g
tilisation de services - —a Commerces ) Tram
— o
ey = Hébergement Train
~& Autres

Activités extérieures

Bissiau’s Master 2018




MuSIASEM: Genéeve

Selected funds and flows variables

\

Flow / Fund fund
Internal / External internal / external
intensive / extensive extensive

Input / output Input

Name of variable Human activity
Unit h
Year of data 2015

Residential

Mobility
Proivate mobility
Cars

Motos

Active mobility
Public mobility
Bus

\

Tramway
Train

Service use

Education

Health

Office

Commercial

Bar / restaurant / hotel
Others

>
Hierarchical levels

\ Outdoor activities

!

i ———

flow flow flow flow flow flow flow flow
internal / external | external [ external | external external internal internal/ external | external
extensive extensive| extensive |extensive| extensive extensive extensive
Input Input Input Input Input Output Output
Electricity Gaz il GDP co,
GW/h il T) CHF i
2016 2016 2015

Bissiau’'s Master 2018



End use matrix

Intensive Variables - Variables Extensives /Human Activity (HA):
1. Majority of human activity (HA) in the private sector
2. Majority heavy consumption in the residential and tertiary sectors

3. Intensive consumption dominated by economic sectors

P A Y. S ENN e o N - A AN Gt
| Electricity | Gaz | Petrol | Eau
GWh if Me

Residential q : i : . I '496 4'779
Mobility
service use

Outdoor activities

Primary

Secondary ; : 201
Airport 4/
Tertiary




; Report «Geneve 2050»

i

Geneve

Gonzales, 2020, MUSE




Scenarios

e T | |

T remert

[ 67 o507 oas [masa] o |

676 9 4 2529

n. n 3

[1ms 3183 [ 20880 [ 17167 ]
1

Gonzales, 2020, MUSE




S - SCENARIO 1
ce n a rI O TYPE "CONTINUATION"
LA CONSOMMATION DE
GENEVE EST ESTIMEE A :

4 585 GWh

D'ELECTRICITE

AUGMENTATION DE 90 %
PAR RAPPORT A 2017

Scénario 1 : Variations en pourcentage des
différents éléments étudiés par rapport aux
données 2017

Eau

Activité  Electricité Gaz Pétrole
humaine

21337 T)
DE GAZ

AUGMENTATION DE §8%
PAR RAPPORT A 2017

&6 AN T
DE PETROLE

Pourcentage (%)

AUGMENTATION DE 120%
PAR RAPPORT A 2007

97 596 dam3
D'EAU

AUGMENTATION DE 96%
PAR RAPPORT A 2017

Gonzales, 2020, MUSE




" Scenario 2

Pourcentage (%)

Scénario 2 : Variations en pourcentage des
différents éléments étudiés par rapport
aux données 2017

Activité

humaine

Electricité

Gaz

Pétrole

SCENARIO 2

TYPE "LIMITES ET DISCIPLINE"

LA CONSOMMATION DE
GENEVE EST ESTIMEE A :

3 081 GWh
D'ELECTRICITE

AUGMENTATION DE 27 %
PAR RAPPORT A 2017
22243 T7T)

DE GAZ

AUGMENTATION DE 75%
PAR RAPPORT A 2017

10223 T)

DE PETROLE

DIMINUTION DE 66%
PAR RAPPORT A 2017

75 019 dam3
D'EAU

AUGMENTATION DE 50%
PAR RAPPORT A 2007

Gonzales, 2020, MUSE
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Circular economy?

The right narrative TECHNOSPHERE

on circular economy

Supply capaci ener
pply capacity i Labor Land Uses

Technology &
Infrastructures

food

Primary Societal Funds

Sources

Terrestrial ecosystems Sink capacity

Atmosphere Waste

Solls Pollutants ||
Aquatic ecosystems

Aquifers Ecological «
Funds

Solar Energy

BIOSPHERE —

Before the industrial
revolution and access to
fossil fuel sources the
economy could still be
considered circular, with a
possible recycling of all
waste and pollutants

The right narrative TECHNOSPHERE

The shortcutting of
modern economy

Supply gapaci energ
Pply gpactty 4 Labor Land Uses

Technology &
Infrastructures

Societal Funds

Sink capacity

Terrestrial em

depletion re accumulation

of fossil ‘
energy
stocks

Solar Energy

Biogeochemical
Cycles

The modern economy has
completely crowned the
natural metabolism of our
societies and causes the
reduction of fossil energy
stocks and the accumulation
of pollutants (e.g. CO2)

Giampietro et al. 2020, in press




Is there a pilot on the plane?

Giampietros’ slides




| Is there a pilot on the plane?
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Giampietros’ slides




Is there a pilot on the plane?
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Giampietros’ slides




Conclusions

Ecosystem Services (

We have the data an

Whatever the approa
natural ability to rege
need!

The Nexus is a politic
at integrating the obj

The complexity of the
Nexus-type approach

Increased demand
50% by 2030 (IEA)
Energy

Food Water
‘ Increased demand Im:reased demand
50% by 2030 30% by 2030

(FAO) (IFPRI)

. y




“ = s i ] https://www.naturebasedsolutionsinitiative.org
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Internet links

Vidéos:

v" Nexus: https://www.coursera.org/learn/sustainability-social-ecological-
systems/lecture/WLFla/welcome-to-our-course-on-sustainability

v' Ecosystem services: https://www.youtube.com/watch?v=Criwn4Do7gE
v’ Story of stuffs: http://storyofstuff.org/movies/story-of-stuff/

Présentations recommandées:

v' Georgina Mace: https://www.youtube.com/watch?v=Criwn4Do7gE

v' Camino Liquete: https://mediaserver.unige.ch/play/100389

v' Alessandro Gimona: https://mediaserver.unige.ch/play/102254

v https://www.ted.com/talks/johan_rockstrom_let_the_environment_guide_our_development
v https://www.ted.com/talks/pavan_sukhdev_what_s_the_price_of_nature

MOOCs:

v https://www.coursera.org/learn/sustainable-development

v https://www.coursera.org/learn/sustainability-social-ecological-systems
v https://www.coursera.org/learn/ecosystem-services/home/welcome

Livres:
v http://ab.pensoft.net/article/ 12837

Université de Genéve:
v https://www.unige.ch/environnement
v https://www.unige.ch/envirospace
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