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Bio-Commons

Common goods are not owned by 
individuals and allow for the use by 

everyone 



Tragedy of the Commons

Individuals, acting to each one's 
self-interest, behave contrary 
to the whole group's long-term 

best interests by depleting 
common resource



Souce: center for disease control

Tragedy of the Commons



Tragedy of the Anti-
Commons

conflicting IP 
 Market failure



Tragedy of the 
Anticommons

vs.

Analog 
Biology

Digital 
Biology

Material 
dualism



Comments and 
suggestions 

welcome!

Thanks for 
listening.



Biosphere
% vascular plant biodiversity change

http://www.google.de/imgres?imgurl=http%3A%2F%2Fecotope.org%2Fanthromes
%2Fbiodiversity%2Fplants%2Fmaps%2Fpng
%2Fellis_2012_Olson_biomes.png&imgrefurl=http%3A%2F%2Fecotope.org
%2Fanthromes%2Fbiodiversity%2Fplants%2Fmaps
%2F&h=720&w=960&tbnid=rzbkGIJ_UVKZAM
%3A&zoom=1&docid=nb8cF8yoWA4UDM&hl=de&ei=UQs9VKvFJIzY7AaCloFw&tbm=
isch&iact=rc&uact=3&dur=902&page=3&start=52&ndsp=24&ved=0CNEBEK0DMD
k

Tragedy of the Commons 
& Anticommons
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Bio-Databases

http://www.kanehisa.jp/en/db_growth.html
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Bio-Databases Databas
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GOLD-Datenbank



Bio-Commons

Fixing the tragedy of the commons and 
anticommons
requires a new legal mechanisms



Bio-Commons

A Bio-commons IP model to handle 
digital and analog biology

allow for viral growth
decentral collaboration
gradual development / deviation of 
licences

Encompass minimal marginal costs
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Bio-Ethics

First CRISPR-Tinkered Primates 
Born Cell, 30.01.2014
DOI: http://dx.doi.org/10.1016/j.cell.2014.01.027
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coupled to ethic guidelines
democratic decission making
Pacifist commitment of biotech



Research & 
Development

„Viral“ Bio-Commons
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Bio-Commons management

• Avoid tragedy of the commons
• Whitelist for species and parts

– Global standardisation

• Environmental release
 Crowd sourced review of genetic designs prior release

• Private and public data 
• Open source and encrypted data handling

• qualitative Data
• quantitative Data

– online monitoring of biosphere



Bio-Commons management

• Who governs the data and how?
• Which conditions for release of 
organism?

• Responsibility and Anonymity?
• Ethical reference system?
• Divisive line between fact and value 
based Bio-Commons?

• Legislation and ownership of biologial 
material?



Creative PlasticityBiosphereNoosphere

Digital Biology



Digital biology
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Analog Biosphere

http://www.google.de/imgres?imgurl=http%3A%2F%2Fecotope.org%2Fanthromes
%2Fbiodiversity%2Fplants%2Fmaps%2Fpng
%2Fellis_2012_Olson_biomes.png&imgrefurl=http%3A%2F%2Fecotope.org
%2Fanthromes%2Fbiodiversity%2Fplants%2Fmaps
%2F&h=720&w=960&tbnid=rzbkGIJ_UVKZAM
%3A&zoom=1&docid=nb8cF8yoWA4UDM&hl=de&ei=UQs9VKvFJIzY7AaCloFw&tbm=
isch&iact=rc&uact=3&dur=902&page=3&start=52&ndsp=24&ved=0CNEBEK0DMD
k



Digital biosphere
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indigenous or exotic 
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disease

well-characterized 
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risk
severe to fatal disease 
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available
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A Bio-Commons License ?

vs.
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• Digital infrastructure:
–Encryption and access control
–Decentralisation
–Open source code for  maximum mutual 
trust

–Digital Democratic decission making 



Tech Requirements for Bio-
Commons Database

• Network neutrality: 
–it needs to be operable by a decentralized 
community of users

• Scalability: 
–it has be able to handle and store huge 
amounts of data (e.g. acquired by high 
throughput experimentation)

• Universality: 
–it has to be able to handle any type of 
data and code (see Biostrike scenario and 
Bio-language)

• Historicity: 
–any addition or change of data has to be 
provable for all times – to allow for 
contracts, citations, references and 
authorship etc.

• Reliability: 
–storage and handling of data must be safe 
and stable

• Resilience:
– the software must  be resilient against 
accidental or intentional damage

• Efficiency: 
–the software must be efficient in terms of 
operation costs

• Convenience: 
–the software must be convenient to use



Comments and 
suggestions 

welcome!

Thanks for 
listening.
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