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The perception of biodiversity conservation has 

changed over the past 50 years

Mace 2014. Science 245



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

• Support

• Supply

• Regulation

• Cultural
UN, MEA 2005



The report also linked ES to the well-being of people

UN, MEA 2005



When the supply 

of ecosystem 

services meets 

the demand for 

synergies are 

possible and 

necessary trade-

offs

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

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



Costanza et al. 2017: https://doi.org/10.1016/j.ecoser.2017.09.008
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• "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

systems, such as those of 

indigenous peoples and local 

communities. 

https://ipbes.net/global-assessment

Concepts de la science

Autres systèmes de connaissance



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

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



Thadee watershed, 

Thailand, where 

farmers' water supply 

and household 

consumption have 

been degraded by the 

conversion of natural 

forests to rubber 

plantations. 
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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.

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



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

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 

abstraction between low-level primary observations and high-level biodiversity 

indicators.



Lehmann et al. 2019. IJDE

Workflows

www.geoessential.eu

GEOEssential

general 

framework 

linking data 

sources to 

policy 

indicators 

through 

Essential 

Variables
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https://ipbes.net/global-assessment

To reconcile the global visions around 

the concept, the IPBES now proposes to 

talk about Nature's Contributions to 

Populations, and has made a first 

comprehensive assessment of it.



(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

scenario 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. 

Impacts of land use and 

climate change on 

biodiversity and material

and regulatory NCPs

between 2015 and 2050. 

https://ipbes.net/global-assessment
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http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf



http://ec.europa.eu/environment/nature/knowledge/ecosystem_as

sessment/pdf/MAESWorkingPaper2013.pdf

http://ec.europa.eu/environment/nature/knowledge/ecosystem

_assessment/pdf/3rdMAESReport_Condition.pdf



EEA, 2014

+ =

27% of EU-27s could be 
part of the IE "C" 
network, the largest 
contribution from 
regions with the greatest 
capacity to provide 
ecosystem services.

17% of the EU's 
territory could 
correspond to EI's 'R', 
mainly defined by 
limited service areas. 
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13% additional 

networking of main 

habitats

17% of the most 

interesting areas 

including existing 

protected areas. This 

correpsond to the 

main habitats and the 

CBD Aichi Object

Honeck et al. 2020: doi:10.3390/su12041387
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2. Zero hunger

6. Clean water and sanitation

7. Affordable and clean energy 

11. Sustainable cities and communities

13. Climate action 

14. Life below water

15. Life on land

Lehmann et al. 2017, Sustainability



Environmental Science & Policy, Volume 54, 2015, 389–397

Il s’agit de parvenir à un équilibre

durable entre l’approvisionnement

naturel et la demande humaine

afin d’assurer la sécurité des 

moyens de subsistance

environnementaux



Environmental Science & Policy, Volume 54, 2015, 389–397

The environmental link system defines the main flows within and 

between water, energy and power systems. 



Environmental Pressure

Internal State
The narrative of the

European Environmental Agency

https://magic-nexus.eu
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Multi-Scale Integrated Analysis of 

Societal and Ecosystem Metabolism

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



Bissiau’s Master 2018



Selected funds and flows variables
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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

Bissiau’s Master 2018
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(République et canton de Genève, 2018)

Gonzales, 2020, MUSE
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Gonzales, 2020, MUSE



Scénario 1, type «continuation» : 
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Scénario 1 : Variations en pourcentage des 
différents éléments étudiés par rapport aux 

données 2017

Gonzales, 2020, MUSE



Scénario 2, type « limites et discipline » : 
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Scénario 2 : Variations en pourcentage des 
différents éléments étudiés par rapport 

aux données 2017

Gonzales, 2020, MUSE





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) 

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

Giampietro et al. 2020, in press



Giampietros’ slides

The current level of control around sustainable development issues



Giampietros’ slides

Le niveau de contrôle que nous souhaiterions voir partout



Giampietros’ slides

Avec un véritable tableau de bord des ODD



Ecosystem Services (ES): anthropocentric concept 

We have the data and tools to evaluate ES

Whatever the approach, we exceed the planet's 
natural ability to regenerate the natural capital we 
need!

The Nexus is a political and scientific approach aimed 

at integrating the objectives of the different sectors

The complexity of the SDGs requires an integrated 

Nexus-type approach



https://www.naturebasedsolutionsinitiative.org
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Vidéos:

 Nexus: https://www.coursera.org/learn/sustainability-social-ecological-

systems/lecture/WLFla/welcome-to-our-course-on-sustainability

 Ecosystem services: https://www.youtube.com/watch?v=Cr1wn4Do7gE

 Story of stuffs: http://storyofstuff.org/movies/story-of-stuff/

Présentations recommandées:

 Georgina Mace: https://www.youtube.com/watch?v=Cr1wn4Do7gE 

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

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

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

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

MOOCs:

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

 https://www.coursera.org/learn/sustainability-social-ecological-systems

 https://www.coursera.org/learn/ecosystem-services/home/welcome

Livres:

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

Université de Genève:

 https://www.unige.ch/environnement

 https://www.unige.ch/envirospace




