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So what are they? 



You need a degree to be 
a scientist/innovator 

Really? 



You need an institution 
(and a lot of money) 

to run a lab  

Really? 



You need patents to 
trigger innovation and 

start a business 

Really? 



Many more:  

Really? 

You need a lot of time to come up with a good idea 
 
You need precision products to make observations 
 
You need a lot of money to get these 
 
You can’t fix things yourself 
 
 



Hacking is a myth  

So there must be 
interpretations 

CKSTER



DIYbio is about "using open access tools 
and claiming independence from both 
academic and corporate institutions". 

Bio-hackers. The politics of open science - Alessandro Delfanti 



Who we are? 

Association 

10 board members 

Part of a structure called 

UniverCité 

35 members 

Founded in 
July 2014 

Idea emerged in 
March 2014 

www.hackuarium.ch	
  



People! 



These	
  people	
  are	
  doing	
  the	
  projects	
  

Ideas	
  

Competencies	
  

Problem	
  
Documenta<on	
  

Prototypes	
  

Solu<ons	
  



Where are we on the map ? 

Education 

Innovation 

Community 

Responsibility 

Informal 
 
Multidisciplinarity 

Citizen Sciences 
 
Crowdfunding 
 
Upcycling 
 
DIY 

Makers / Hackers 

Open Source 
Artists/Designer/Architects 

Scientists 



Time Passion 
Curiosity 



Do we need patents? 

Source:	
  European	
  Biotechnology	
  



Are patent even useful? 
“Yes, (many studies show a correlation between patents 
and innovation) but you cannot prove causation” 

Robin Feldman - University of California Hastings College of the Law 
Mark A. Lemley - Stanford Law School 

Can Patents Deter Innovation? The
Anticommons in Biomedical Research

Michael A. Heller and Rebecca S. Eisenberg

The “tragedy of the commons” metaphor helps explain why people overuse shared
resources. However, the recent proliferation of intellectual property rights in biomedical
research suggests a different tragedy, an “anticommons” in which people underuse
scarce resources because too many owners can block each other. Privatization of
biomedical research must be more carefully deployed to sustain both upstream research
and downstream product development. Otherwise, more intellectual property rights may
lead paradoxically to fewer useful products for improving human health.

Thirty years ago in Science, Garrett Hardin
introduced the metaphor “tragedy of the
commons” (1) to help explain overpopula-
tion, air pollution, and species extinction.
People often overuse resources they own in
common because they have no incentive to
conserve. Today, Hardin’s metaphor is cen-
tral to debates in economics, law, and sci-
ence and is a powerful justification for pri-
vatizing commons property (2). Although
the metaphor highlights the cost of overuse
when governments allow too many people
to use a scarce resource, it overlooks the
possibility of underuse when governments
give too many people rights to exclude oth-
ers. Privatization can solve one tragedy but
cause another (3).

Since Hardin’s article appeared, bio-
medical research has been moving from a
commons model toward a privatization
model (4). Under the commons model,
the federal government sponsored premar-
ket or “upstream” research and encouraged
broad dissemination of results in the pub-
lic domain. Unpatented biomedical dis-
coveries were freely incorporated in
“downstream” products for diagnosing and
treating disease. In 1980, in an effort to
promote commercial development of new
technologies, Congress began encouraging
universities and other institutions to
patent discoveries arising from federally
supported research and development and
to transfer their technology to the private
sector (5). Supporters applaud the result-
ing increase in patent filings and private
investment (6), whereas critics fear dete-
rioration in the culture of upstream re-
search (7). Building on Heller’s theory of
anticommons property (3), this article
identifies an unintended and paradoxical
consequence of biomedical privatization:
A proliferation of intellectual property rights
upstream may be stifling life-saving innova-

tions further downstream in the course of
research and product development.

The Tragedy of the Anticommons

Anticommons property can best be under-
stood as the mirror image of commons prop-
erty (3, 8). A resource is prone to overuse in
a tragedy of the commons when too many
owners each have a privilege to use a given
resource and no one has a right to exclude
another (9). By contrast, a resource is prone
to underuse in a “tragedy of the anticom-
mons” when multiple owners each have a
right to exclude others from a scarce re-
source and no one has an effective privilege
of use. In theory, in a world of costless
transactions, people could always avoid
commons or anticommons tragedies by
trading their rights (10). In practice, how-
ever, avoiding tragedy requires overcoming
transaction costs, strategic behaviors, and
cognitive biases of participants (11), with
success more likely within close-knit com-
munities than among hostile strangers (12–
14). Once an anticommons emerges, col-
lecting rights into usable private property is
often brutal and slow (15).

Privatization in postsocialist economies
starkly illustrates how anticommons proper-
ty can emerge and persist (3). One promise
of the transition to a free market was that
new entrepreneurs would fill stores that
socialist rule had left bare. Yet after several
years of reform, many privatized storefronts
remained empty, while flimsy metal kiosks,
stocked full of goods, mushroomed on the
streets. Why did the new merchants not
come in from the cold? One reason was that
transition governments often failed to en-
dow any individual with a bundle of rights
that represents full ownership. Instead, frag-
mented rights were distributed to various
socialist-era stakeholders, including private
or quasi-private enterprises, workers’ collec-
tives, privatization agencies, and local, re-
gional, and federal governments. No one

could set up shop without first collecting
rights from each of the other owners.

Privatization of upstream biomedical re-
search in the United States may create
anticommons property that is less visible
than empty storefronts but even more eco-
nomically and socially costly. In this set-
ting, privatization takes the form of intel-
lectual property claims to the sorts of re-
search results that, in an earlier era, would
have been made freely available in the pub-
lic domain. Responding to a shift in U.S.
government policy (4) in the past two de-
cades, research institutions such as the Na-
tional Institutes of Health (NIH) and major
universities have created technology trans-
fer offices to patent and license their dis-
coveries. At the same time, commercial
biotechnology firms have emerged in re-
search and development (R&D) niches
somewhere between the proverbial “funda-
mental” research of academic laboratories
and the targeted product development of
pharmaceutical firms (7). Today, upstream
research in the biomedical sciences is in-
creasingly likely to be “private” in one or
more senses of the term—supported by pri-
vate funds, carried out in a private institu-
tion, or privately appropriated through pat-
ents, trade secrecy, or agreements that re-
strict the use of materials and data.

In biomedical research, as in postsocial-
ist transition, privatization holds both
promises and risks. Patents and other forms
of intellectual property protection for up-
stream discoveries may fortify incentives to
undertake risky research projects and could
result in a more equitable distribution of
profits across all stages of R&D. But privat-
ization can go astray when too many owners
hold rights in previous discoveries that con-
stitute obstacles to future research (16).
Upstream patent rights, initially offered to
help attract further private investment, are
increasingly regarded as entitlements by
those who do research with public funds. A
researcher who may have felt entitled to
coauthorship or a citation in an earlier era
may now feel entitled to be a coinventor on
a patent or to receive a royalty under a
material transfer agreement. The result has
been a spiral of overlapping patent claims in
the hands of different owners, reaching ever
further upstream in the course of biomedi-
cal research. Researchers and their institu-
tions may resent restrictions on access to
the patented discoveries of others, yet no-

The authors are at the University of Michigan Law
School, Ann Arbor, MI 48109–1215, USA. E-mail:
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Can Patents Deter Innovation? The
Anticommons in Biomedical Research

Michael A. Heller and Rebecca S. Eisenberg

The “tragedy of the commons” metaphor helps explain why people overuse shared
resources. However, the recent proliferation of intellectual property rights in biomedical
research suggests a different tragedy, an “anticommons” in which people underuse
scarce resources because too many owners can block each other. Privatization of
biomedical research must be more carefully deployed to sustain both upstream research
and downstream product development. Otherwise, more intellectual property rights may
lead paradoxically to fewer useful products for improving human health.

Thirty years ago in Science, Garrett Hardin
introduced the metaphor “tragedy of the
commons” (1) to help explain overpopula-
tion, air pollution, and species extinction.
People often overuse resources they own in
common because they have no incentive to
conserve. Today, Hardin’s metaphor is cen-
tral to debates in economics, law, and sci-
ence and is a powerful justification for pri-
vatizing commons property (2). Although
the metaphor highlights the cost of overuse
when governments allow too many people
to use a scarce resource, it overlooks the
possibility of underuse when governments
give too many people rights to exclude oth-
ers. Privatization can solve one tragedy but
cause another (3).

Since Hardin’s article appeared, bio-
medical research has been moving from a
commons model toward a privatization
model (4). Under the commons model,
the federal government sponsored premar-
ket or “upstream” research and encouraged
broad dissemination of results in the pub-
lic domain. Unpatented biomedical dis-
coveries were freely incorporated in
“downstream” products for diagnosing and
treating disease. In 1980, in an effort to
promote commercial development of new
technologies, Congress began encouraging
universities and other institutions to
patent discoveries arising from federally
supported research and development and
to transfer their technology to the private
sector (5). Supporters applaud the result-
ing increase in patent filings and private
investment (6), whereas critics fear dete-
rioration in the culture of upstream re-
search (7). Building on Heller’s theory of
anticommons property (3), this article
identifies an unintended and paradoxical
consequence of biomedical privatization:
A proliferation of intellectual property rights
upstream may be stifling life-saving innova-

tions further downstream in the course of
research and product development.

The Tragedy of the Anticommons

Anticommons property can best be under-
stood as the mirror image of commons prop-
erty (3, 8). A resource is prone to overuse in
a tragedy of the commons when too many
owners each have a privilege to use a given
resource and no one has a right to exclude
another (9). By contrast, a resource is prone
to underuse in a “tragedy of the anticom-
mons” when multiple owners each have a
right to exclude others from a scarce re-
source and no one has an effective privilege
of use. In theory, in a world of costless
transactions, people could always avoid
commons or anticommons tragedies by
trading their rights (10). In practice, how-
ever, avoiding tragedy requires overcoming
transaction costs, strategic behaviors, and
cognitive biases of participants (11), with
success more likely within close-knit com-
munities than among hostile strangers (12–
14). Once an anticommons emerges, col-
lecting rights into usable private property is
often brutal and slow (15).

Privatization in postsocialist economies
starkly illustrates how anticommons proper-
ty can emerge and persist (3). One promise
of the transition to a free market was that
new entrepreneurs would fill stores that
socialist rule had left bare. Yet after several
years of reform, many privatized storefronts
remained empty, while flimsy metal kiosks,
stocked full of goods, mushroomed on the
streets. Why did the new merchants not
come in from the cold? One reason was that
transition governments often failed to en-
dow any individual with a bundle of rights
that represents full ownership. Instead, frag-
mented rights were distributed to various
socialist-era stakeholders, including private
or quasi-private enterprises, workers’ collec-
tives, privatization agencies, and local, re-
gional, and federal governments. No one

could set up shop without first collecting
rights from each of the other owners.

Privatization of upstream biomedical re-
search in the United States may create
anticommons property that is less visible
than empty storefronts but even more eco-
nomically and socially costly. In this set-
ting, privatization takes the form of intel-
lectual property claims to the sorts of re-
search results that, in an earlier era, would
have been made freely available in the pub-
lic domain. Responding to a shift in U.S.
government policy (4) in the past two de-
cades, research institutions such as the Na-
tional Institutes of Health (NIH) and major
universities have created technology trans-
fer offices to patent and license their dis-
coveries. At the same time, commercial
biotechnology firms have emerged in re-
search and development (R&D) niches
somewhere between the proverbial “funda-
mental” research of academic laboratories
and the targeted product development of
pharmaceutical firms (7). Today, upstream
research in the biomedical sciences is in-
creasingly likely to be “private” in one or
more senses of the term—supported by pri-
vate funds, carried out in a private institu-
tion, or privately appropriated through pat-
ents, trade secrecy, or agreements that re-
strict the use of materials and data.

In biomedical research, as in postsocial-
ist transition, privatization holds both
promises and risks. Patents and other forms
of intellectual property protection for up-
stream discoveries may fortify incentives to
undertake risky research projects and could
result in a more equitable distribution of
profits across all stages of R&D. But privat-
ization can go astray when too many owners
hold rights in previous discoveries that con-
stitute obstacles to future research (16).
Upstream patent rights, initially offered to
help attract further private investment, are
increasingly regarded as entitlements by
those who do research with public funds. A
researcher who may have felt entitled to
coauthorship or a citation in an earlier era
may now feel entitled to be a coinventor on
a patent or to receive a royalty under a
material transfer agreement. The result has
been a spiral of overlapping patent claims in
the hands of different owners, reaching ever
further upstream in the course of biomedi-
cal research. Researchers and their institu-
tions may resent restrictions on access to
the patented discoveries of others, yet no-
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How can open sourcing and hacking help 
innovation happen? 
 
 
What are the limitations and challenges of 
open source models? (especially in biology) 
 
 
What are the niches where open source /DIYbio 
make a difference? 

Open questions 



THANK YOU! 
Get in touch: 
luc.henry@hackuarium.ch 
@heluc 


