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We humans are 
part of an ecosystem!
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Brundtland Rapport, Our Common future (1987), 
gave society a new definition of sustainablity:

“Pillars” of Sustainability

23/05/2023 3

Sustainability Science Centre    www.sustainability.ku.dk

3 components:
-economic
-environmental
-social

”intergenerational equity”

In 1987, environmental and 
social components could 
not be defined..



Sustainable Development:
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Social Component: A “just” 
distribution (sharing) of the 

Earth’s resources

Sustainable development = ”need to have”…

Environmental Component: 
Demand for the Earth’s 

resources within the supply





A Success Story? 

Rosling, 2018. Factfulness



IPBES, 2019World Bank, 2016

Den succes kommer med “externaliteter”
Raising inequalities

Climate change

Biodiversity loss



Terrestrial vertebrate biomass 

Domesticated animals
ca 65%

Humans
ca 32%

Vertebrate
wildlife
< 3%

Smil 2002



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 

Climate and Biodiversity can 
be used as proxies for the 
Earth’s resources!
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The biodiversity crisis 
is at least as 
important as the 
climate crisis!



IPBES, 2019World Bank, 2016

Den succes kommer med “externaliteter”
Raising inequalities

Climate change

Biodiversity loss



Hunter-gatherer 
societies only

Beginning 
of 

agriculture

Adapted from Steffen et al. 2004; ice core data from Petit et al. 1999

Evolution of fully 
modern 

humans in Africa

Human Development 
and

the Earth System 



Climate Change 2018

NASA 2018

Global Average Temperature Anomaly, 1880-2017

Baseline is 1951-1980



Temperature rise: 
Beyond the envelope of natural variability!

Summerhayes 2015

Human influence

Climate Change: 
An Earth System Perspective



Implications of accelerating climate changeIPCC temperature projections

Collins et al. 2013 (IPCC AR5)
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Earth System moves to a new 
state? Severe challenge to
contemporary civilisation. 
Possible collapse?

Summerhayes 2015

Committed
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Tipping points?



Tipping Elements in the Earth System

Huber, Lenton, and Schellnhuber, in Richardson et al. 2011



IPCC

0 1 2 3 4 5 °C

Past Future

2001

2007

2013

2019Estimated

Very low Low High Very high

1.1°C 
(2019)

An inconvenient truth:

With every IPCC report the temperature at which 
there is believed to be a risk of crossing tipping 
points has been lowered!



Schellnhuber et al. 2016
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• It is not politicians in Paris 
that alone can decide what 
the Earth’s future 
temperature will be!

• 2o isn’t necessarily “safe”

• The risk of crossing tipping 
points increases with all 
incremental warming.

• TIME is of the essence!

Managing human-
caused climate change:



First in 2015 we got an international agreement 
acknowledging that resources are limited!
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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

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”*



Incorporate “cost-efficiency” into all 
sectors:

Goal for all sectors:
Maximise human 
welfare/environmental 
and social costs
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Requires cultural change: The Earth’s resources 
– NOT MONEY – is our real currency!



Sustainable development in terms of environment: Resource 
demand must not exceed supply!
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Climate…
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Research helps us
quantify the supply
of other resources…
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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)



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
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Agriculture’s contribution to human perturbation of critical
biophysical processes:

W. Steffen et al., Science 347, 1259855
(2015). DOI: 10.1126/science.1259855

Campbell et al. 2017

3
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PBs are scientifically-based levels of human perturbation of the 
ES beyond which ES functioning may be significantly altered. 

The PB framework does not dictate how societies should 
develop.

By identifying a safe operating space for humanity on Earth, 
the PB framework can make a valuable contribution to 
decision-makers in charting desirable courses for societal 
development and they (or something like them) are essential 
for implementing the SDGs. 



Reducing/eliminating the arrows essential 
to stay within Planetary Boundaries

Goal for all sectors:
Maximise human 
welfare/environmental 
cost
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Biology tells us what could happen if 
we don’t..



Micro-organism 
in culture

Human 
population

Ecosystems are different! 
Organisms persist

Ecosystems are Sustainable 
Circular Societies of different 
organisms!
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The SDGs force us 
to respect the 
(eco)system of 
which we are a 

part!

“purchase order from the future”
John Elkington


