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Imagine living on 
sunshine…

















Symbiosis key to 
reef productivity 

Most reef-building 
corals contain 
photosynthetic micro-
algae (dinoflagellates) 

These algae are called 
zooxanthellae, or 
”zoox”, and live inside 
the corals’ transparent 
tissues 
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Gulf of Thailand 1995
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Growing cement like a coral 

6 % of all CO2 emissions from cement 

Innovation inspired by corals creates a 
cement substitute that binds CO2





45 minutes. Three things.  



Three things…

1. Coral reefs are important: ecological 
wonders and provide livelihoods for 
hundreds of millions 

2. Unfortunately they are also 
vulnerable and threatened 

3. But we can save them and learn  
a lot from them as systems 





1. Coral reefs are important 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Coral reefs

Marine species



A food web of a coral reef



Amazing diversity of form and colour



Reef growth 

Sediment
Coral rubble
Algae



Three main types of reefs



655 million people live within 100 km of coral reefs 

75% of these (424 million) live in "developing countries"



What’s in it for us?
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172 billion dollar per year…

Value per hectare and year: 

• Food, commodities, ornaments: $ 1100 

• Climate control, storm protection, 
waste and water treatment: $ 26,000 

• Cultural services (recreation/tourism): 
88.700 $ 

• Conservation of genetic diversity: $ 
13,500 

• Total: ecosystem services of coral 
reefs have an average annual value of 
$172,000,000,000 





2. There are threats and reefs 
are sensitive… 
 



“Our environmental 
crisis is multi-faceted, 
pervasive and very 
serious. Coral reefs are 
particularly hard hit, 
and stand a real 
chance of being the 
first ecosystem ever 
eliminated by 
humanity” 

Peter F. Sale, 2011



Planetary	Boundaries	
A	safe	operating	space	for	humanity

Will	Steffen	and	others,	Science,	16	January	2015



What makes a coral reef thrive?

• Clear and clean water 
• Temperature: about 25 degrees 

• Currents that benefit them 
• A solid foundation 
• Not too much nutrients 
• Salinity: 23 - 42 permille 
• Sustainable fishing



Yes, people can be good for reefs!

• Survey found 15 ”bright spots”, reefs with a lot 
more fish than expected based on human and 
natural pressures 

• These ”surprisingly resilient” reefs had strong 
local involvement and ownership rights that 
allow people to develop creative solutions to 
manage reef fisheries beyond expectations 

Cinner and others, 2016, Nature



7 key insights from resilience science

1. Maintain diversity 

2. Manage connectivity 

3. Work with nature - not against it 

4. Tighten feedback loops 

5. Build social capital (trust) 

6. Encourage innovation 

7. Make nature’s services visible



Connectivity is key to reef resilience

Tay and others, 2012. Aquatic Biology



A whiter shade of pale…







Threats to reef health

• Climate change  
• Ocean acidification  

• Destructive fishing methods 
• Overfishing 
• Tourism 
• Nutrient pollution 
• Coral mining 
• Sedimentation





Coral reef tipping points due to loss 
of resilience

Bellwood, Hughes, Folke, Nyström. 2004. Nature 
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3. We can save them - and 
learn a lot from them  



”I have a dream”! 

”I have a nightmare”



The	great	barrier	reef
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The	great	barrier	reefThe	not-so-great	barrier	reef?







Five positive trends! 



#1 New research shows reefs more 
resilient than previously thought





#2 Better systems understanding



#3 Public awareness and action





#4 Increased political will





#5 Innovations and tech



Biomimicry: learn from nature and 
minimize use of resources and energy

• Create robots and drones by mimicing 
insects, birds etc 

• Paint boats with colour that mimics skin of 
sharks and reduce friction and save energy 

• Construct solar cells by mimicking plant 
photosynthesis 

• Farm like a prairie without pesticides and 
artificial fertilizers





What can we learn  
from this?



A coral reef runs on solar energy and 
all ”wastes” are recycled



Industrial ecology in Kalundborg



From linear flows to 
circular economy

Source:  W. McDonough and M. Braungart   



Principles of Nature vs principles  
of industrial manufacturing  

Natural processes:  
• Use as little energy as possible 
• No waste  
• Conduct chemistry in water  
• Use small subset of elements obtained nearby 

Industrial manufacturing processes:  
• Use “heat, beat, and treat” methods and cocktail of 

chemicals  
• Extracted from all corners of the Earth



7 ways to contribute to coral reef 
conservation and sustainable use
1. Think about what you eat; avoid shark fin soup 

and scampi 
2. Be a responsible tourist (hotel, transport, diving) 
3. Support an organisation that works with coral reef 

conservation 
4. Save energy and promote renewable energy 

production 
5. Engage politically / influence your politicians 
6. Educate others, spread the message  
7. Use your entrepreneurial skills!



Twitter summary

#CoralReefs are increasingly threatened 

by climate change etc. But not too late to 

save and learn from them, says 

@FredrikMoberg #LEAP2017





Thanx! 


