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Sustainability Challenge:

To bring and maintain the 
human demand for Earth 
resources to within their
supply!

Sustainable development is a ”need
to have” not a ”nice to have” ….
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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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https://sustainabledevelopment.un.org/content/documents/24797GSDR_report_2019.pdf

September 11,2019



Few goals are on track
to be met… and for 
several critical goals, the 
trends are 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”*

Land
Ocean (FW)



Differences between terrestrial
and marine ecosystems:

Access to water                                           vs.                          predation

What structures ecosystems?



Structure of 
ecosystems 
controls ocean 
biosphere 
interactions in 
the Earth 
System, i.e.  
climate.



Biodiversity (biosphere) is an important manipulator of elements in the Earth System

Bar-On et al. 2018

(C,N,P,O,S,Si…)

Erb et al., 2018

C stock found in 
plants but length 
of sequestration 
depends on 
length of life 
(turnover)

Humans have 
directly changed 
habitats but ALSO 
stocks and flows of 
elements

Land:
Biota=
~500 Gt

Ocean:

Biota= 
~3 Gt

Here, it is shape of the food web 
that is important, i.e. size 
structure of the phytoplankton –
we know this has changed 
through geological time as a 
function of climate

Humans have 
directly changed 
(especially) coastal 
habitats but not 
stocks; 

Indirect changes 
(CC) are changing 
stocks and flows.

C stock
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Søstjerner er ikke sat 
i verden bare for at 
irritere fiskere!! 





Professor Katherine Richardson www.sustainability.ku.dk 
1
5

Sustainable development is all about finding the ”sweet spot” where
synergies are exploited while negative impacts are minimized!
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All activities have both positive and negative
interactions with SDGs!
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From “sector” to “system” 
thinking!!


