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What makes this planet unigue Is the
fact that there Is life!

Biodiversity and
climate can be
used as proxies
for the Earth’s

resources!

Conditions on Earth are a product of the interaction between the
“biosphere” (all living organisms) and physical-geochemical processes



The Earth behaves as a complex
system: the Earth System

And we are a part of that system!
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SDGs are a vision for how we want to
share the Earth’s resources!
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Relevant for all global citizens — not just for those in developing countries
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Few goals are on track
to be met and for
several goals, the trend
Is in the wrong
direction!
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Business-as-usual approaches
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* target not specified  ** based on most recently available data

Global Sustainable Development Report, 2019

5-10% >10%

1.1. Eradicating extreme poverty 1.3. Sodal protection for all '

2.2. Ending malnutrition (stunting)
2.5. Maintaining genetic diversity
2., Investment in agriculture®

3.1. Maternal mortality
3.4, Premature deaths from
non-communicable dise ses

21.1. Ending hunger
(undernourshment)

2.2, Ending malnutrition
(overweight)

4.2. Early childhood devele ment
4.1Enrolment in secondary ducation
4.3 Enrolment in tertiary ducation

4.6 Literacy among youth
and adults

5.5.Women political pa idipation

6.1. Access to safely mi 1aged
drinking water

6.2. Acessto safely m naged
sanitation service

6.2. Access to safe sanitation
(open defecation practices)

1.1. Access to electricity ;';‘ x:;::ﬂ':ﬂ":;;l Eenergy
8.7. Use of child labor *

9.5. Enhancing scientific research
(R&D expenditure)

9.5. Enhandngscient icresearch
(number of resea hers)

10.c. Remittance costs Inequality in income™

11.1. Urban population wing in slums*

12.2. Absolute material footprint,
and DMC*

(Global GHG emissions relative
toParis targets*™*

14.1. Continued deterioration
of coastal waters®
14.4. Iverfishing*

15.5. Biodiversity loss*
15.7. Wildlife poaching and traffickine

169 universal birth registration *
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Levers for transformation
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INDIVIDUAL AND COLLECTIVE ACTION Goals improving human wellbeing
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But we do not “think” in terms of SDGs!
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The challenge of SD is giving all access to the finite resources necessary to allow continued
development B This requiresi¥

Earth Resources
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Biodiversity* | Land* Atmosphere*

We need to reduce the size of the arrows!

But how large can they be?

—
Direct use or
habitat change

“Human potential realization”*




, Planetary Boundaries: Exploring the safe
operating space for humanity in the
Anthropocene (Nature, 461 : 472 - 475,
p Sept 24 - 2009)
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othy M. Le

SCiencem Research Articles

(ii) updating the

Planetary boundaries: Guiding human ot
development on a changing planet

Will Steffen,"** Katherine Richardson,” Johan Rockstrom,' Sarah

Planetary Boundaries: Guiding

, human development on a

T ol o changing planet (Science, 347, Jan.
15, 2015)

* Linn M, ing a safe op




Valuable Ecosystem Services

Loss of ecosystem services

(Desirable) > (Undesirable)
1 4
coral dominance state shift algal dominance
2 3
« overfishing, coastal » disease,
eutrophication hurricane

turbid water

* phosphorous accum- < flooding, warming,
ulation in soil and mud  overexploitation
of predators

« fire prevention * good rains, continu-
ous heavy grazing




Humanity’s 12,000 years of grace
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Age (kyr before present)
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Change depletion

Atmospheric
Aerosol
Loading

Biogeochemical

loading: Global
N & P Cycles
, , Ocean
'dwir 7 acidification
Rate of Global
Biodiversity Freshwater
Loss Use

Chemical
Pollution




Two "CORE” boundaries:

Climate Biosphere Integrity

Climate change
Land system Biogeochemical flows
(N and P cycles)
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change \
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== Biosphere
Ocean integrity

acidification “ ) U
\\__/
i 24

™
Freshwater use

Atmospheric P '
aerosol loading

Stratospheric ozone depletion

----- > Weak effect reducing the safe space of the affected factor, or complex effect with large uncertainties
—> As this factor moves away from its safe space, the safe space for the affected factor shrinks a little

== As this factor moves away from its safe space, the safe space for the affected factor shrinks a lot
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Climate change
Biosphere integrit
P grity E/MSY

BlI

Land-system
change

Freshwater use

Ocean acidification

N

Biogeochemical flows

Novel entities

2015

Stratospheric
ozone depletion

Atmospheric aerosol

loading

W Beyond zone of uncertainty (high risk)
O In zone of uncertainty (increasing risk)
@ Below boundary (safe)

@ Boundary not yet quantified
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CLIMATE CHANg

2022

Increasing risk

RATOSPHERIC OZONE
DEPLETION

(Not yet quantified)

ATMOSPHERIC

LAND-SYSTEM AEROSOé
CBHANGE LOADIN
(Not yet quantified)

OCEAN

ACIDIFICATION
FRESHWATER USE

Outside the Safe Operating Space of the Planetary Boundary for Novel
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* The only known
“safe” concentration
for human-made
chemicals in the
Earth system is ZERO

* Majority of human-
made chemicals are
released to the ES
without adequate
safety assessment

Science argues that some land areas need to be
reserved for nature. Likewise, some areas must be
made free from human-made chemicals!



