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Biodiversity and 
Innovation	

Human societies around the world depend 
on biodiversity for their livelihoods and 
welfare. In many cases their identities as 
people are tied up with their 
understandings of their relationship with 
the environment.	


This slide shows members of the Piaroa 
from the mid-Orinoco River Basin next to 
the Autana tepui.	


Biodiversity is thus central to human 
innovation. But, the question is how do we 
make this visible?	




Biodiversity and 
Intellectual Property	

The last 20 years have witnessed growing 
awareness of the importance of 
biodiversity for indigenous and local 
communities and of traditional knowledge 
for the conservation of biodiversity and for 
sustainable development. 	


However, the wider role of biodiversity 
and traditional knowledge in the formal 
innovation system represented by 
intellectual property and patents has 
remained opaque and controversial. 	


Using GBIF, EOL and CoL data we set out 
to identify biodiversity and traditional 
knowledge in the global patent system. 	


Bioprospecting Biopiracy

Global Trends in Patent Applications (WIPO 2013)	




Lancaster High End Computing (HEC) facility





Oldham, Hall & Forero (2013) ‘Biological Diversity in the Patent System’. PLOS One.



Global Species 
Distribution
(GBIF data)

Oldham, Hall & Forero (2013) ‘Biological Diversity in the Patent System’. PLOS One.



India	
 	
	
 South Africa	

398,036 Georeferenced 
records	


10,772,138 
Georeferenced records	


Madagascar	

935,135 Georeferenced 
records	






Mucuna pruriens	


Andrographis paniculata	


Curcuma longa  	


Nothapodytes foetida  	


Boswellia	

serrata 	










Biodiversity based 
products can be 
ubiquitous	

Himalaya is one of the best known 
brands of personal care products in 
India (and one of the most popular 
brands in my house). It combines herbal 
ingredients from India and has built its 
brand using Ayurvedic medicine. 	


Lilium polyphyllum	


(Do not leave India without this)	


Aloe Vera	


Daucus carota (Carrot)	


Prunus amygdalus (Almond)	






Innovation & the Deep-Sea
The UN General Assembly is debating a potential new agreement on deep-sea marine 
genetic resources. We set out to find what organisms appear in patents to inform the debate.



Euphausia superba	


Ecteinascidia turbinata	


a	


Aequorea victoria	


Alvinella pompejana 	


Lantern Fish	






Nemo finds trouble

•  Bioluminescence is a key property of 
interest for biotechnological research 
on the deep sea. However, this is 
also interesting for other reasons. For 
example the CSIR in India applied for 
a patent that identifies genetic 
markers for lantern fish that live in the 
oxygen minimum zones in the deep 
sea. 

•  Other organisms have developed 
defence mechanisms against 
Lantern-like fish such as 
Malacosteus niger by expelling a 
bioluminescent cloud that deters the 
predator… Nemo did not have this 
available to him. 

Acanthephyra purpurea	
Malacosteus niger	




The Limits of 
Innovation	


•  While humans make use of biodiversity in 
numerous different ways our research on the 
patent system reveals a more sobering reality; 	


•  Innovation, in the patent system touches on 
approximately 4% of described species 
(assuming 1.9 million described species) and just 
1% of predicted global species (8.7 million +/- 
1.3 Mora et al. 2011);	


•  This raises the question of how this situation 
could be improved to open up biodiversity to 
innovation while pursuing its conservation and 
sustainable use?	


Adansonia grandidieri (Madagascar)	




The Limits of 
Innovation	


•  Improving taxonomic knowledge and the 
availability of basic taxonomic information as an 
enabling condition for wider research - including 
socio-economic research; 	


•  Promoting fairness, equity and benefit-sharing in 
R&D. Biodiversity information can improve 
transparency about the utilisation of genetic 
resources and traditional knowledge and 
address uncertainties. 	


•  Rethinking Intellectual Property and Incentives. 
We need to think about mixed and flexible 
models that can be adapted to different 
situations and needs. 	



