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> Pedagogical Objectives

General

«Defining the challenges and concepts of sustainable development at the global level»
Specific
1. Understand the global sustainability challenges/issues

2. Explain the limitations of Gross Domestic Product (GDP) as a measure of sustainable
development, well-being or quality of life

3. Know the development indicators alternative or additional to GDP (international + CH) and
qualify them according to a “weak” of “strong” sustainability approach

4. Know the principles of green economy, circular economy, wellbeing economy & doughnut
economics
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Thematics

Reminder of the global sustainability challenges: demography, poverty, inequalities,
environmental degradation, public debt, planetary boundaries & new development paradigm

The misuse of gross domestic product (GDP) to measure well-being and quality of life:
main limitations

Other indicators or system of indicators to measure development, such as:

o HDI, Gross National Happiness

o System of indicators “MONET 2030” (CH)

o System of indicators “Measuring well-being” (CH)
o Ecological footprint

Green Economy, Circular Economy, Wellbeing Economy, Doughnut Economics
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> Exam info - Sustainability Part

» Date: Friday 10.01.2025
» Time: start at 2.30pm in Aula Bellevue (arrival 15 minutes before)
 Duration: 30 minutes

» The exam aims is to evaluate the achievement of the objectives
communicated and covers all content (courses, readings, videos)

* Form: written exam on paper, multiple choices and short development
questions

» Authorized means: writing material only
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A review of global sustainability
challenges/issues and more in-depth analysis
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World population growth, 1700-2100
_\_Annual growth rate of the world population
__A World population —

in 2050

o
%?1‘;{!1 10.43 Billion
in 2086

8 Billion
in 2023

Overconsumption
= pressure on
resources

in 1950

2 Billion
in 1925

0.04% was the average
population growth rate
between 10,000 BCE 1 billion

in 1805

2000 505 2050
Projection

(UN Modium Fartiity Variant)

1800

1is changing. Licensed under CC-BY by the authors Me
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https://ourworldindata.org/population-growth-over-time



The ageing of the world's population accelerates Hes-so//
EVOLUTION DE LA POPULATION MONDIALE
ESTIMATIONS EN MILLIARDS DE PERSONNES
20 Y
MILLIARDS
ONU
18 PROJECTION HAUTE
ONU
A PROJECTION MOYENNE
UNIVERSITE
DE WASHINGTON
5
0
1950 2000 2050 2064 2100
[Ge[o |
~ [P[olliTti[S] SOURCE: ONU - UNIVERSITE DE WASHINGTON

https://www.rts.ch/info/monde/12835133-lhumanite-a-laube-du-declin-demographique.html
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Access to vital resources is not guaranteed for all: for example, water ...

§%% 1 ENSURE AVAILABILITY AND SUSTAINABLE
% | WANAGEMENT OF WATER AND SANITATION FOR ALL

—— DESPITE PROGRESS, ——

BILLIONS STILL LACK

ABEEE

TWOAE
0 HEALTH CARE FAGILITIES
ANITATION SERVICES il
o
SOAP A WATER
ALCOHOL-BASED
HAND RUB
(2016)
& g s
LACK SAFELY MANAGER/’ LACK SAFELY MANAGED - .
ORINKING WATEg SANITATION

(2017)

0VID-19 IMPLICATIONS

covID-
3 BILLION
PEOPLE WORLDWIDE
n‘:

LACK BASIC HANDWASHING
FACILITIES AT HOME
THE MOST EFFECTIVE METHOD FOR
COVID-19 PREVENTION

——1

WATER SCARCITY
COULD DISPLACE

700 MILLION PEOPLE

BY 2030

——

SOME COUNTRIES EXPERIENCE
AFUNDING GAP OF 61% Fus ACHIEVING
WATER Ano SANITATION TARGETS

@ SometGOALS

ACCESS MORE DATA AND INFORMATION ON THE INDICATORS AT HTTPS://UNSTATS.UN.ORG/S0GS/REPORT/2020/
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2,1 milliards de personnes

dans le monde n’ont pas d’eau sire
ou potable a domicile .o

Parmi elles :

=
263 millions «------- ‘ D
marchent plus de 30 minutes i

aller-retour pour aller chercher

de l'eau
v v

159 millions

boivent de I'eau provenant de
sources de surface, comme des
cours d'eau ou des lacs

B )

.

i
* 844 millions
n’ont pas accés aux services @

de base d’approvisionnement )
en eau potable

PLUS DE DEYX MILLIARDS DE PERSONNES

ASSURER POUR TOUS L’ACCES UNIVERSEL ET EQUITABLE NONT FAS ALLES A DF [ 'EAY POTABRLE

A LEAU POTABLE D’ICI 2030

(@) e e UNiCET &
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Example of food ...
2% ELIMINER LA FAIM, ASSURER LA SECURITE ALIMENTAIRE,
& AMELIORER LA NUTRITION ET PROMOUVOIR LAGRICULTURE DURABLE

- Hunger is mainly the result of armed conflict, repeated

PEU OU PAS DE PROGRES

economic crises, climate change and the structural failure L'OBJECTIF DE FAIM « ZERO> aadid, e
of a profoundly unequal global agricultural and food system [ ESTMENACE | FE R
(Oxfam).
VAV AV AV AV, .)
LA PREVALENCE DE UANEMIE CHEZ LES
 FEMMES AGEES DE 16 A 48 AS B
Over 820 million people suffering from hunger; new UN report reveals stubborn
realities of ‘i ? global challeng STAGNE
- . : pLUSDE GO0 MILLIONS DEPERSONNES DANS e
LE MONDE DEVRAIENT BT AT ISR
[ MALGRE UNE CHITE £N 2021, | =
e 1 PERSONNE 523

LES PRIX ELEVES DES DENREES ALIMENTAIRES PESENT ENCORE SUR DE NOMBREUX PAYS

PART DES PAYS AUX PRISES AVEC DES PRIX ALIMENTAIRES
MODEREMENT DU ANORMALEMENT ELEVES

i g
DANS LE MONDE EST EN SITUATION
MODEREE A GRAVE
. .

AN ]

LA MALNUTRITION PERSISTE DANS LE MONDE, METTANT EN DANGER

(14 BIEN-ETRE {1414 DEVELOPPEMENT FUTUR [13 217 1163

{ONE FUTURE
| #ZEROHUNGE ] [ ° RETARD DE CROISSANCE ® EMACIATION @ SURPOIDS
- m 148 MILLIONS i w 45 MILLIONS w 37 MILLIONS

School of Management | 9 HE




Population living in poverty (millions )
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DID YOU KNOW?

112

million

people lived below the $2.15 per day poverty line in 2022

v PPP

1994

1998

2002

2006

2010

2022

L]
L]
=
@
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Other high Income : 3.5
Europe and Central Asia
Middle ind North Africa
Latin America and the Cal
Sub-Saharan Africa: 448
South Asia: 186.85

East Asia and Pacific

2014 2018 2022

[

Take a Tour

Poverty Line
($ per day, 2017 PPP)

$6.85

$3.65

- $2.15
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Since 1990,
extreme poverty
has declined
rapidly worldwide

$2.15 is the defined threshold for extreme
poverty, but this is not the only possible
poverty line measure. $3.65 reflects poverty
lines in lower-middle-income countries,
while $6.85 reflects standards in upper-
middle-income countries.

sragemert| 10 DEHEAEIEN


https://pip.worldbank.org/home

Unequal concentration of wealth: the rich are getting richer

Global income inequality, 1820-2020

65%

60%| | Top10%

55%.
£ 50%
£ 45%
o
£ 40%| | Middle 40% o p——
z — : 4
-g 35%
‘_:-,5 30%
-g 2% The global bottom 50% income share
o 20% Bottom 50% ey remains historically low despite
s growth in the emerging world in the
& 15% RPRR RS G pas‘t decades.

10% \

0%
1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020

Interpretation: The share of global income going to top 10% highest incomes at the world level has fluctuated around 50-60% between
1820and 2020 (50%in 1820, 60% in 1910, 56% in 1980, 61% in 2000, 55% in 2020), while the share going to the bottom 50% lowest
incomes has generally been around or below 10% (14% in 1820, 7% in 1910, 5% in 1980, 6% in 2000, 7% in 2020). Global inequality
has always been very large. It rose between 1820 and 1910 and shows little long-run trend between 1910 and 2020, Sources and series:
see wir2022.wid.world/methodology and Chancel and Piketty (2021).

La part de la richesse captée
par les 1 % les plus riches

Part de la richesse nationale détenue par la tranche
des 1 % les plus riches dans une sélection de pays, en %

60— B 2000 M 2022
50 48.4 /
= © 6
40 m
&% EEl g —
24,3 ]
20- BEl_pox)
OIS E O—O"—%"e
RU BR Monde IN us CN DE CA FR GB JP

* Donnée de 2021 pour la Russie.
Source : Credit Suisse - Global Wealth Report 2023

statista%a

https://fr.statista.com/infographie/25672/inegalites-economiques-part-de-la-richesse-nationale-
detenue-par-les-1--les-plus-riches-par-pays/



Concentration inégale des richesses : Les 1% les plus riches aujourd’hui capteraient 27% du revenu mondial

s

Top 10 Overall

990600@0@

e 0Q 3

Bernard Elon Jeff Mark Larry Warren Bill Larry Steve Sergey
Arnault/family Musk Bezos Zuckerberg Ellison Buffett Gates Page Ballmer Brin

VAVNIN  $1946B  $192.4B  $161.8B  $144.0B  $128.7B  $1231B  $120.3B  $119.2B  $115.4B

Top 10 Women

Frangoise Alice Julia Jacqueline  MacKenzie Mrnam Gina Savitri Rafael Abigail
B. Meyers/family Walton Koch/family Mars Scott  Adelson/family Rinehart  Jindal/family A.Diamant Johnson

$99.58 $64.8B  $601B  $39.88  $345B  $33.8B  $30.2B  $30.0B  $29.4B  $28.6B

https://cashmireplus.com/les-personnes-les-plus-riches-du-monde-en-2024/



INEQUALITY
KILLS

The unparalleled action needed to
combat unprecedented inequality
in the wake of COVID-19

SUMMARY

VALAIS
/ WALLIS

INEQUALITY KILLS 3
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The wealth of the 10 richest men has
doubled, while the incomes of 99%
of humanity are worse off, because
of COVID-19.!

March 2020

10 richest men

Inequality contributes to the death of at
least one person every four seconds.’

COUNT THE
SECONDS

252 men have more wealth than all 1 billion
women and girls in Africa and Latin
America and the Caribbean, combined.

~N
Ul =le
B

Since 1995, the top 1% have captured
nearly 20 times more of global wealth
than the bottom 50% of humanity.?

BOTTOM
TOP 1% 50%

3.4 million Black Americans would be
allve today if their life expectancy was
the same as White people’s. Before
COVID-18, that alarming number was
already 2.1 million.*

5| BsLAck
& AMERICANS
' Pandemic

Twenty of the richest billionaires are

on ge, to be emitting as
much as 8,000 times more carbon than
the billion poorest people.®

8,000 X
MORE

=BDe

Richest 20







Un pactole 2 2520 miilliards si on
taxe les riches, affirment des ONG

PHOTO NICK IWANYSHYN, ARCHIVES REUTERS

Les ONG proposent la mise en place d'une taxe annuelle de 2 % pour les personnes possédant plus de 5 millions de
dollars, de 3 % pour les patrimoines au-dela de 50 millions de dollars et de 5 % apr&s un milliard de dollars, qui

permettrait de rapporter chaque année 2520 milliards de dollars.

https://www.lapresse.ca/affaires/2022-01-18/un-pactole-a-2520-milliards-si-on-taxe-les-riches-affirment-des-ong.php



https://www.lapresse.ca/affaires/2022-01-18/un-pactole-a-2520-milliards-si-on-taxe-les-riches-affirment-des-ong.php

GDP per country

5105 TRILLION 152,

" 2023 GLOBAL GDP
al

https://www.visualcapitalist.com/visualizing-the-105-
trillion-world-economy-in-one-chart/

United Arab Emirates

GDP per capita

The 20 countries with the largest gross domestic product (GDP) per capita in 2022 (in
U.S. dollars)

Luxembourg 127,579.81

Norway 106,328.41
Ireland 103,175.7
Switzerland
Qatar
Singapore
United States
Iceland
Denmark
Australia
Netherlands 56,489.07
Sweden 55,689.4
Canada 55,085.45
Israel 54,710.34
Austria 52,264.87
51,305.69
50,655.13

Finland

Belgium 50,114.4

San Marino 49,555.37
Hong Kong SAR 4922586

Source Addtional Information

Norldwide: IMF

https://www.statista.com/statistics/270180/countries-with-the-
largest-gross-domestic-product-gdp-per-capita/




Total and per capita income in Purchasing Power Parity (PPP)
for a selection of countries, 2021

GNI (Mia US$), PPP | GNI/hab/year (USS, PPP

Switzerland | 699 803077

https://databank.worldbank.org/reports.aspx?source=2&series=NY.GNP.PCAP.PP.KD&country



https://databank.worldbank.org/reports.aspx?source=2&series=NY.GNP.PCAP.PP.KD&country

Human Development Inequalities Hes-so//¥
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FIGURE 2

Children born in 2000 in countries with different incomes will have very unequal paths to 2020

Estimated outcomes in 2020
(percent)

In higher

education
Children barn

in 2000 in very high
human development
countries

Children born
in 2000 in low human
development countries

higher
education

17 Died before 1
age 20

http://hdr.undp.org/sites/default/files/hdr_2019 overview_-_english.pdf p.2 Schoolof Management| 12 N EIEIEIE



http://hdr.undp.org/sites/default/files/hdr_2019_overview_-_french.pdf
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Dette des administrations publiques
% du PIB, 2023
200

180

160

100

@ 3 © & &

S
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S
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N
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o

2
Ol P N @(’J ISEEENS

Source :
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> Public Debt (2020)

Switzerland 600 B 264 B

Canada 1’800 B 2’556 B
Italy 2’500 B 4’600 B
France 3’200 B 4’672 B
United-Kingdom 3’500 B 5215B
Germany 4’900 B 3'871 B
Japan 5'300B 13’621 B
United States 20'900B 33'858 B

OCDE (2022), Produit intérieur brut (PIB) (indicateur). doi: 10.1787/dddb17ae-fr (Consulté le 24 février 2022)


https://data.oecd.org/chart/6CSH
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Les Etats-Unis, superpuissance

de la dette

ANALYSE. La dette nationale américaine a dépassé le 31 janvier dernier
la somme de 30 000 000 000 000 de dollars. Le gouvernement
américain est celui qui utilise le plus les marchés financiers pour

boucler ses fins de mois

‘Getty Images North America
via AFP Fhoto

La dette nationale américain:

https://www.letemps.ch/economie/etatsunis-superpuissance-dette



https://www.letemps.ch/economie/etatsunis-superpuissance-dette
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EXAMPLES OF DECLINES IN NATURE Wwaws

ECOSYSTEM EXTENT AND CONDITION

47% W Natural ecosystems have declined by
47 per cent on average, relative to their
earliest estimated states.

DRIVERS

INDIRECT DRIVERS

Demographic SPECIES EXTINCTION RISK

and . .

; o Approximately 25 per cent of species are
sociocultural - already threatened with extinction in
most animal and plant groups studied.

Economic

e ' 4 o ECOLOGICAL COMMUNITIES

technological 3 : ' 239, ™ Biotic integrity—the abundance of naturally-
present species—has declined by 23 per

o cent on average in terrestrial communities.*
Institutions

and

governance BIOMASS AND SPECIES ABUNDANCE
The global biomass of wild mammals has

82% M fallen by 82 per cent.* Indicators of
vertebrate abundance have declined

rapidly since 1970

Values and behaviours

Conflicts 40
and -

epidemics Ml Land/sea use change

Il Direct exploitation

B Climate change NATURE FOR INDIGENOUS PEOPLES

AND LOCAL COMMUNITIES

- :."?fglgl‘?; alien species 729, W 72 per cent of indicators developed by
B Others indigenous peoples and local communities

show ongoing deterioration of elements
of nature important to them

* Since prehistory

ipbes_global_assessment_report_summary_for_policymakers.pdf (p.25) School of Management | 23 |3 IESH I 1



WHY BIODIVERSITY IS
IMPORTANT

This ant may seem small
and unimportant. But it
is part of a number of
Fo mple, when it Th: YR vital processes.
takes one of these

Every day, millions of G camit e hod
interactions in nature are ool /
essential to the health and SaP™ \ i
proper functioning of the
planet. The loss of just
one small species can
have far-reaching : )
repercussions on Sl " amoulindl Wi
ecosystems and on E -
humankind. N —

helps ﬂne tree

\
seeds to new Eoc :mons

The iree is used by

humans in various

applications, e.g.
pharmaceutical products.

ared.

™ happe! ery day for
matter how small. Tha

so important!

N WHAT IPBES OING TO ADVANCE BIODIVERSITY KNOWLEDGE AND THE
S NEEDED PROTECT IT AT/IPBES.NET




Overexploited natural resources: ex. fish stocks Hes-so/// vk
HEEEA

Global trends in the state of the world’s marine stocks, 1974-2019

100

75

50

PERCENTAGE

25

1974 1979 1984 1989 1994 1999 2004 2009 2014 2019
YEAR

. Underfished . Maximally sustainably fished ' Overfished

SOURCE: FAQ.

https://www.fao.org/interactive/state-of-fisheries-aquaculture/2022/en/

ol of Management | 25 -E



Temperature change relative to 1850-1900 (°C)

15 —

e Observed monthly global ~__ CMIP5 model average
- mean surface temperature Surface Air Temperature
Human-induced CMIP5 model average
temperature change blended & masked
1.0 - Total externally-forced — IPCC-ARS near-term

temperature change projection

Holocene temperature
range

BT

I ] 1 | ] ] 1 | |
1860 1880 1900 1920 1940 1960 1980 2000 2020
Year

https://www.ipcc.ch/sr15/graphics/

School of Management | 26 HE


https://www.ipcc.ch/sr15/graphics/

Global temperature change (1850-2021)

L'evolution de la tempeérature globale dans le monde depuis 1850. [#5howYourStripes]

https://www.rts.ch/info/sciences-tech/environnement/13546097-les-warming-stripes-un-graphigue-simple-pour-visualiser-le-rechauffement-climatique.html



https://www.rts.ch/info/sciences-tech/environnement/13546097-les-warming-stripes-un-graphique-simple-pour-visualiser-le-rechauffement-climatique.html

Global Atmospheric Concentrations of Carbon Dioxide Over Time

800,000 BCE to 2015 CE 1950 to 2015 CE
450

400
350
300
250
200
150

100

L
o

0
-800,000 -600,000 -400,000 -200,000 0 1950 1960 1970 1980 1990 2000 2010

Carbon dioxide concentration (ppm)

Year (negative values = BCE) Year

Data source: Compilation of 10 underlying datasets. See www.epa.gov/climate-indicators for specific information.

For more information, visit U.S. EPA’s “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.

https://www.epa.gov/sites/production/files/styles/large/public/2016-07/ghg-concentrations-download1-2016.png

2020


https://www.epa.gov/sites/production/files/styles/large/public/2016-07/ghg-concentrations-download1-2016.png

Dependence on fossil energies is real...

Share of world total final consumption by source, 1973

EJ

World total final energy consumption 194 EJ

Other: 1.7%

Electricity: 9.5%
\/’

e

Coal: 13.6%

Biofuels and waste: 12.6%

Matural gas: 14.1%

Oil: 48.5%

Open &2

IEA. Licence: CC BY 4.0

Share of world total final consumption by source, 2019

El

World total final energy consumption 418 EJ

Other: 3.6%

Coal: 9.5%

T

Electricity: 19.7% \\//

Biofuels and waste: 10.4%
Qil: 40.4%

Natural gas: 16.4%

Open &#

IEA. Licence: CC BY 4.0

https://www.iea.org/reports/key-world-energy-statistics-2021/final-consumption



Dependence on fossil energies is real...

450

400

350 Electricity

300

250

Natural gas

200

150

100

50

I I I [
1980 1990 2000 2010

https://www.iea.org/reports/key-world-energy-statistics-2021/final-consumption
https://www.iea.org/reports/key-world-energy-statistics-2021/final-consumption



Top emitters, 1850-2021

Carbon dioxide emissions from burning fossil fuels, flaring, and cement production, in millions of

metric tons.

[#]

"

China

USA

~EU
India
Russia

A dapn

1960 1980 2000 2020

Source: Global Carbon Project - Get the data - Created with Datawrapper

https://www.technologyreview.com/2022/11/18/1063443/responsible-climate-change-charts/



Per capita emissions

Metric tons of carbon dioxide per person, 2021
usa REE[E

Russia WP

Japan RV

China RS

EU 6.28

India

Source: Global Carbon Project » Get the data « Created with Datawrapper

https://www.technologyreview.com/2022/11/18/1063443/responsible-climate-change-charts/
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Environnement Modifié le 29 avril 2024 4 15:08 ¢ Partager

Le réchauffement climatique fera
baisser la croissance de 19% d'ici
2050, selon une étude

j . W D

Impact du réchauffement climatique sur croissance économique mondiale / La Matinale /1 min_ / le 29 avril 2024

https://www.rts.ch/info/sciences-tech/environnement/2024/article/le-rechauffement-climatique-fera-baisser-la-croissance-de-19-d-ici-2050-selon-une-etude-28485238.html



LES LUNDIS DE GODIN

LA PLANETE SE DONNE RENDEZ-VousS
EN EGCYPTE POUR LA COpz7 2022

Kj; 3 AAZ ,h 7 /:4;/ auss
4 'éTais Tanné

;\: de se VD//r \J des Zoom_//" 2
= \ \eh viras c'b?pj P 3

‘»l———u -JS;/,,‘;-J

<Lﬂ:>

https://www.ledevoir.com/photos/galeries-photos/les-caricatures-de-
0din/1091745

Hes-so///viis
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COP29

Baku
Azerbaijan

from November 11 to 22, 2024, the meeting will
focus on the adoption of a new common financing
target for investments in global climate protection.
To follow...

https://cop29.az/en

In 2023, in Dubai with a controversial presidency

https://www.20minutes.fr/planete/cop/4060515-20231104-cop28-dubai-sultan-al-jaber-president-conference-

climat


https://www.ledevoir.com/photos/galeries-photos/les-caricatures-de-godin/1091745
https://www.ledevoir.com/photos/galeries-photos/les-caricatures-de-godin/1091745
https://cop29.az/en
https://www.20minutes.fr/planete/cop/4060515-20231104-cop28-dubai-sultan-al-jaber-president-conference-climat
https://www.20minutes.fr/planete/cop/4060515-20231104-cop28-dubai-sultan-al-jaber-president-conference-climat

2009
Development of
the concept of the
9 planetary
boundaries as a
secure operating
space for
humanity

Hes-so///ik
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"The Quadruple Human growth
Squeeze”

20/80 dilemma

Now, this is not only about numbers;

Dr. Johan Rockstrom presentation, vidéo 17°53”

https://www.ted.com/talks/johan_rockstrom_let_the_environment_guide_our_development?subtitle=en&geo=fr



, . Hes-so/// Vi
L’anthropocene en tant aEE=n

qu’époque géologique a été
invalidé

Une instance des sciences stratigraphiques a voté contre le choix
controversé d'un groupe de géologues - présenté aprés des
années de travail - d'inscrire 'anthropocéne comme époque dans
I'échelle des temps géologique avec un début dans les années 1950

/N AT SR

A partir de la moitié du XXe sigcle, les essais atomiques - comme cette bombe expérimentale américaine en 1946 dans les fles Marshall - déposent des
éléments radiocactifs enregistrés dans les sédiments de lacs. — © US National Archives [ Roger Viollet

https://www.letemps.ch/sciences/l-anthropocene-en-tant-qu-epoque-geologique-a-ete-
invalide?utm_term=Autofeed&utm_medium=Social&utm_source=Facebook&fbclid=IwAR36c6P CtcFNapiUVEvV60-j41gqubrdVof-
Y0i6Q4tSkC6Z4J58rMbOxVBw_aem_ASRQwyeykZ8PjvP7I10EaBpfdXLFsL_eSdcmL7viemDsIW 1IniueOjX4nqx_ey_3_ksQDDMxja5ap1v7b-
CkxvkO#Echobox=1709840313



The evolution of boundaries since 2009 ...

2009

NOVEL ENTITIES
(ot yet quantified]

CUMATE CHANGE

STRATOSPHERIC DZONE
DEPLETION

ATMOSPHERIC
AEROSOL

LAND-SYSTEM LOADING

CHANGE
Mot et quantified)

DCEAN
/ ACIDIFICATION
FRESHWATER USE !

3 boundaries crossed

2015

NOVELENTITIES
(Mot yet quantified)

CUMATECHANGE 7

STRATOSPHERIC DZONE

DEPLETION
(Wt yet quantified])
ATMOSPHERC
AEROSOL
LAND-SYSTEM
CHAMGE LOADING

(ot pet guantifed)

OCEAN
ACIDIFICATION
FRESHWATER USE

4 boundaries crossed
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https://www.stockholmresilience.org/research/planetary-boundaries.html

2023

CLIMATE CHANGE

BIOSPHERE
INTEGRITY. A\ STRATOSPHERIC DZONE

DEPLETION
ATMODSPHERIC
LAND-SYSTEM o
CHANGE
~
-
~
-
\“\-\
-~ e
aCEAN
ACIDIFICATION

BIOCEOCHEMICAL
FLOWS

6 boundaries crossed



2016 : From the concept of the 9
boundaries to a new representation
(wedding cake) of the SDGs
illustrating a new development
paradigm:

«The economy is at the service of
society, enabling it to evolve within

the planet's safe operating space »

Hes:so//
EEEsA

The Sustainable
Development Goals

https://stockholmuniversity.app.box.com/s/8fz5zazténg13xss6ksvj42yaf7mo97n

VALAIS
WALLIS


https://stockholmuniversity.app.box.com/s/8fz5zazt6ng13xss6ksvj42yaf7mo97n
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