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B But socio-economic progress was made at a cost

1950-2020
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B8 The scale of human creations on Earth

Distribution of mammals on Earth
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Key takeaways TpA

A Socio-economic progress is very and has been
made
A Humans have become a jo!' Fbsui ! t!
geology and ecosystems changes
L e
A This occurred using of human's bodies, RO SRS

largely based on

A Human societies are like a _
consuming natural resources and producing waste

A The ecological footprint of human societies have



ECOLOGICAL
OVERSHOOT

An insight into the vital signs of planet Earth

dZm here to sound the alarm: The world must wake up.We are on the
edge of an abyss| and movinginthewronge j sf duj po/ LJ
Antonio Guterres, UNSecretery-General




A Temperature (°C)

Humanity’s Journey on Earth
Human Population Size and Global Temperature from 500,000 Years BP Until 2100
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Stratospheric Ozone Depletion
Increase in Atmospheric Aerosol Loading

Ocean Acidification

Freshwater Change

blue water

green water
Land System Change

Climate Change

CO, concentration

radiative forcing

Modification of Biogeochemical Flows

phosphorus cycle

nitrogen cycle
Introduction of Novel Entities

Change in Biosphere Integrity

functional integrity
genetic diversity
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B A 6th mass extinction has started

@ Current global extinction risk in different species groups
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; assessed species
<oy fishes™ [l NI - - Rate of species extinction is
sl Gastropods™ [IT] [N o:c IUCN Red List categories 100-1000x the background rate
¢ s I ¢ -
A oragonties™ [ | B dUTf T ftujnbut
%g Fems and relatives™ IR Non-threatened exceptionally rapid loss of biodiversity
NV W y _ over thg last few centuries, _mdlcatlng
v Monocots - I Ll that a sixth mass extinction is already
= ’%Repti'es“- | N voefs! xbzlL
Mammals” [N | IR - Thesabonsd f
Crustaceans™ [ | I -
o Sharks and reys [N | B ' | gm—
o ¥ i) -.
W Corals ( eef formlng) _ ' _ 8§43 Critically Endangered
Goriters | -
picots* [ N | D Extinct in the Wild

O oniions | I ¢

Cycads” ]
= %“;f:enswe 0O 10 20 30 40 50 60 70 80 90 100
“* Selected PERCENTAGE OF SPECIES IN EACH CATEGORY
================================= oo SclenceAdvances
Biological annihilation via the ongoing sixth
mass extinction signaled by vertebrate Accelerated modern human-induced species losses:
population losses and declines PNAS Entering the sixth mass extinction

22
Sources: IPBEBimmet al (2014)Ceballost al. (2015, 2017)



B Mechanism of warming and its contributors

Stable climate: in balance
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Source: IPCC AR6
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B The social shortfall and ecological overshoot of nations

no shortfall)
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Dynamics of biophysical collapse: limits to growth
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GROWTH IN THE WORLD SYSTEM

Figure 25 FEEDBACK LOOPS OF POPULATION, CAPITAL, SERVICES,
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Key takeaways TpA

, indicating an
ongoing , suggesting a

A The of life is ongoing
A Climate change already has
A Warming and extreme weather events will What must be done?

A This will have multiple consequences on human and
fdptztufnt!ifbmui-!jogsbtusvduvsft-!dspqg!zjfmeA

A Fossil fuels supply, the blood of our modern societies (84%
dependent), will

A Our . We must rapidly
end our overshoot situation to



TRANSFORMATION
PATHWAYS

Towards a good life for all within planetary boundaries?

dzXi bu! xf ! ep! cf ux fwil be!'the deBidive tecade f@ 1 4 1
ivnbojuz(t!gvuvsf!po! fbsuill

Professor Johan Rockstrom, PID Director




Global greenhouse gas emissions by sector giee
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This is shown for the year 2016 - global greenhouse gas emissions were 49.4 billion tonnes CO,eq.
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Key milestones in pathway to net zero

2030
Universal energy access

[ All new buildings are
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Carbon inequality between socio -economic groups

Share of global Share of total emissions Share of cumulative Share of global carbon
population growth 1990-2015 emissions 1990-2015 budget for 1.5C

wewest §RRRRRHHED
piitiiieeg

oo PERERRH4
“ itReeeeeNe
tidttiinee
fidtiiieee
titiiieed

" RRRRERINE
piitiiieee

—— - ——— ————

Remaining
carbon
budget will

| bedepleted
by 2030
without

| urgentaction |

Used
1990~
2015

54



Key takeaways

A GHG emissions must rapidly decline and _ to
limit warming to 1.5 -2°C, but they keep increasing.

A This can be done by

(decarbonization, efficiency, sufficiency)

A GHG emissions mainly come from the

A A transition is required combined
with a widespread of end uses

A Although they made outstanding progress, low carbon technologies will
need to be deployed at to meet climate targets

A There are severe , and those with the lowest

responsibility tend to be the most vulnerable to climate change, leading to

A The
countries mainly due to increase in consumption (GDP)

A Climate mitjgation present some with other environmental
pressures, but

Whyb s f welomitrack?



ROOT CAUSES OF
OUR INADEQUATE
RESPONSES

Cultural, political and economic brakes to
transformational change

dzZJg!'ui f! pomz!uppm! zpv!ibwf!jt!b!ibnntf
b! obj mLJ

Abraham Maslow, psychologist

dZBozpof ! xi pluijolt!uibu!zpv!dbo!ibwfl!jo
environment is either a madman or an economisLJ

Kenneth Boulding, founding father of ecological economics



B This leads to differentiated sustainability strategies

Weak sustainability Strong sustainability

% SUSTAINABLE W,
@ DEVELOPMENT ‘«..FALS
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&) _— \ BIOSPHERE
- 3 ' / =
Economy Nl Economy EE v E
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Weak sustainability/ modernity paradigm Strong sustainability/ sustainability paradigm
Status quo Transformation
Technological fix with minor or no changes Fundamental reassessment of values and lifestyle
to lifestyle choices choices

Prioritise economic issues; deal with Integrated, holistic approach to three dimensions

environmental issues as needed

Technical progress and optimism Technological scepticism and precautionary

principle
Perfect substitution of natural and Limited substitution of natural and manmade
manmade capital capital

Manage business risk within existing Transform market system

free-market system
Source: adapted from Ehrenfeld (2000).
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A The role of in addressing environmental problems:
A Has presently been limited by and by
driven by consumerist mindset
A Slowed by past choices that have created
A Is generally overstated:
has been constructed to fulfill the
of a capitalist economy
on environmental problems:
A The has perpetrated :
to delay climate action, leading to
_ has been highly pro both in terms of time
dedicated and way of depicting the issue
A The of the role of the environment in

led to inadequate tools and

sustainability strategies

enable the derivation

of new tools for guiding human development

What else can go wrong?



O.

CHALLENGES
ALONG THE WAY

Global systemic risks on the road to net zero
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Socio-economic and geopolitical dimensions drive raw

B Cpbufsjbm! #dsjujdbmj uz!
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5. Challenges along the way

Key takeaways

A Modern societies are facing risks caused by the high level of
interconnection between different sectors on a global scale
and by the consequences of human activities on the
environment

A These so-called systemic risks can be economic, geopolitical,
environmental, societal and technological

A They canslow or hinder the transformation of our society
towards sustainability

A In particular, raw materials fluxes may become a key limiting
factor for the energy transition, while global finance may be a
significant destabilizer

A Fragile states are also the most vulnerable to climate change,
which is an amplifier of tensions potentially leading to armed
conflicts

What about the space sector?



WILL WE CONTINUE |
SPACE ACTIVITIES?

The future of the space sector in the Anthropocene
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Elon Musk, CEO of SpaceX
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A new paradigm enabling the development

of new space activities and speculative projects A

Space-based solar
power

Asteroid mining Mars colonisation

Earth-to-Earth
transportation
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environmental sustainability of space activities
THE WALL STREET JOURNAL. an

As Rocket Launches Take OIF, So Do The pollution caused by rocket launches

Concerns About Emissions
The,.
Guardian

How the billionaire space race could be
one giant leap for pollution

Spacecraft Are Sprinkling the Stratosphere with

Metal &he New York Times

The New Space Race Is Causing

B]BIC]

Science Focus

Are space launches bad for the
environment?

New Pollution Problems

Space rockets may not be very environmentally friendly.



