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What makes this planet unique is the 

fact that there is life!

Conditions on Earth are a product of the interaction between the 

“biosphere” (all living organisms) and physical-geochemical processes 

Biodiversity and 

climate can be 

used as proxies 

for the Earth’s 

resources!
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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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Global Sustainable Development Report, 2019



Levers for transformation

SCIENCE AND TECHNOLOGY

ECONOMY AND FINANCE

GOVERNANCE

INDIVIDUAL AND COLLECTIVE ACTION

Interactions between the SDGs

Goals relating to global environmental
commons

Goals improving human wellbeing

Linking goal
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But we do not “think” in terms of SDGs!



Earth Resources

Biodiversity* Land* Ocean* Atmosphere*

Human Prosperity

Development = 
Improving Human 
wellbeing
1. Basic needs
2. Material needs
3. Social needs

Energy Food Water Materials: 
Production/wa
ste;  
infrastructure 
– cities)

waste

Direct use or 
habitat change

The challenge of SD is giving all access to the finite resources necessary to allow continued 
development          This requires         and

“Human potential realization”*

We need to reduce the size of the arrows!

But how large can they be?
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Planetary Boundaries: Exploring the safe 
operating space for humanity in the 
Anthropocene (Nature, 461 : 472 – 475, 
Sept 24 - 2009)

Planetary Boundaries: Guiding
human development on a 
changing planet (Science, 347, Jan. 
15, 2015)
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1

2

• overfishing, coastal 

eutrophication

• phosphorous accum-

ulation in soil and mud

• fire prevention

3

state shift

• disease,

hurricane

• flooding, warming,

overexploitation

of predators

• good rains, continu-

ous heavy grazing

coral dominance

clear water

grassland

4

algal dominance

turbid water

shrub-bushland

Valuable Ecosystem Services           Loss of ecosystem services

(Desirable) (Undesirable)
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Humanity’s 12,000 years of grace
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Climate 

Change

Ocean 

acidification

Ozone 

depletion

Global 

Freshwater 

Use

Rate of 

Biodiversity 

Loss

Biogeochemical 

loading: Global 

N & P Cycles

Atmospheric 

Aerosol 

Loading

Land 

System 

Change

Chemical 

Pollution 

Planetary 

Boundaries



Two ”CORE” boundaries:

Climate Biosphere Integrity
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2015
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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!


