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Abstract

The largest industry in America is increasingly incapable of serving its customers. Over-fencing of the infor-
mation commons has led to unaffordable medicine, for want of which millions of Americans and people around
the world go without lifesaving treatments. Eliminating patent distribution exclusivity altogether, however, is
not feasible, given the entrenched nature of the health-care industry. This paper proposes a program of vol-
untary Open Science Prizes that would draw large numbers of new players, who would in turn produce much
new medical innovation, provide academic priority recognition, and develop a growing body of patent-beat-
ing prior art that would serve as public domain firewalls on a new supranational Hyper-Commons.
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Introduction

MEDICAL RESEARCH IS NOT PRODUCING enough affordable
innovations. Several systemic factors produce bottle-

necks in the system, to the detriment of Americans and peo-
ple around the world. We explore here a voluntary Open Sci-
ence Prize program that would provide an increasingly
productive viable alternative for varied health-care stake-
holders and provide the opportunity for America to be seen
as the benevolent driving force behind the inevitable growth
of the Hyper-Commons. Prizes, both monetary and non-
monetary, would serve to draw attention and attract en-
trants, while an Open Science approach would enable en-
trants to make partial, yet valuable contributions. The
growing amount of well-documented knowledge would be-
come an invaluable body of patent-beating prior art and
world patrimony.

Background

The rigid coupling of enormous medical research, devel-
opment, and approval costs with eventual pricing has led to
an unsustainable economic situation in which many Ameri-
cans flock to Canada to get prescription drugs for much
cheaper than from their own physicians. New Yorkers do
not even have to go to Canada to find large price disparities;
they can save more than 40% on their prescription drug pur-
chases by just going to a different borough.1 Forty percent
of Americans (and 50% of those taking at least one medica-
tion regularly) report experiencing cost-related concerns in

their family, including not being able to afford the medicine
at all.2

An estimated 38.6 million people worldwide were living
with human immunodeficiency virus(HIV) at the end of
2005.3 In developing countries such as India, roughly 1.42
billion people cannot get the life-saving essential medicines
they need.4 Since enactment of the Trade Related Aspects of
Intellectual Property Rights (TRIPS) Agreement at the cre-
ation of the World Trade Organization (WTO) in 1995, and
so-called subsequent “TRIPS-Plus”5 provisions on intellec-
tual property rights (IPRs), the United States has imposed
progressively stricter levels of intellectual property protec-
tion on developing countries, which undermines access to
affordable medicines.6

In response, WTO members in 2001 unanimously enacted
the “Doha Declaration on the TRIPS Agreement and Public
Health,” mandating that increasingly strict intellectual prop-
erty rules needed to allow developing countries to protect
their national health. With increasing research and develop-
ment costs, the aging of the baby boomers, and increasingly
contentious international IPR tensions, this is a bad situation
that will continue to get worse.

Patents impending

The “Tragedy of the Commons,” an idea tracing its routes
back to Aristotle, and popularized by Hardin,7 refers to the
situation in which economic actors over-exploit free and
originally abundant resources because there are no immedi-
ate costs to them for doing so, and eventually may deplete
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all of the resources in question. Heller and Eisenberg intro-
duced the “Tragedy of the Anti-Commons,”8 which refers to
what David terms the “over-fencing of the public knowledge
commons,”9 when a resource is under-utilized due to over-
abundant exclusionary powers that effectively preclude ef-
fective privilege of use. It is a stranglehold on innovation
that produces significant inefficiency. An unintended ironic
side effect of biomedical privatization is that a proliferation
of intellectual property rights upstream may stifle down-
stream innovations.10

Applying for and obtaining a patent provides little indi-
cation that the patent holder is best able to introduce inno-
vation from the technology in question. Davis states: “Patent
examiners pass no judgment as to whether the applicant is
best suited to do so (or is even able or willing to do so). Sec-
ond, inventors themselves decide what to patent and how to
develop the invention. Third, while basic research is moti-
vated mainly by intellectual curiosity, the incentive effects
patents are strongest for inventions promising short-term
commercial returns. The patent system also imposes other
costs: deadweight losses due to monopoly, ‘defensive patent-
ing’ (where firms patent mainly to keep others out of their
area), and ‘patent races’ (where firms compete more to take
out patents than to innovate).”11

Bayh–Dole Act

In 1980, Congress passed the Bayh–Dole Act, which al-
lowed universities, nonprofit organizations, and small busi-
nesses to retain title to intellectual property derived from
federal funding. In return, the organization was required to
file for a patent and report to the federal funding agency.
Seen by some as “innovation’s golden goose,”12 it propelled
“technology transfer” and led to a significant increase in de-
velopment of government-funded technology, with over
3,800 new companies formed by 2003 from licenses from uni-
versities alone.13

During Congressional testimony on the bill, then Com-
merce Secretary Phillip Klutznick said that it was tantamount
to “using tax money to pay a contractor to build a road and
then allowing the contractor to charge an additional toll to
those who travel the road.”14 Admiral Hyman Rickover tes-
tified that as opposed to serving the public interest,
Bayh–Dole would “throttle technological development, hurt
small business, stifle competition, and cost the taxpayer
plenty while promoting ‘greater concentration of economic
power in the hands of large corporations.’“14

Big pharma

All for-profit companies seek to provide solutions to large
profitable markets that provide recurring revenues. In the
case of pharmaceutical companies, this leads to the natural
strategy of focusing not on cures for diseases, but chronic
dosing regimens. Given new powers by Bayh–Dole, they
have largely engaged in a Hollywood-style “blockbuster”
strategy, which requires “extraordinary amounts of promo-
tion at the expense of scientific creativity. To make the strat-
egy work, the drug industry put its marketers in charge; sci-
entists were given a back seat . . . At the same time, the
blockbuster model has failed to produce drugs that the sick
desperately need. They are designed for rich Americans who
can afford to buy them. Medicines for tropical diseases, in-

cluding malaria, which is devastating the developing world
and killing a child every 30 seconds have never been an in-
dustry priority. The poor can’t pay the high prices that a
blockbuster demands.”15

Three over-fencing patent examples

U.S. Patent 5,443,036 is “A method for inducing cats to ex-
ercise consists of directing a beam of invisible light produced
by a hand-held laser apparatus onto the floor or wall or other
opaque surface in the vicinity of the cat, then moving the
laser so as to cause the bright pattern of light to move in an
irregular way fascinating to cats, and to any other animal
with a chase instinct.” There was no creation here whatso-
ever—“inventors” Amiss and Abbott received this patent for
taking a store bought laser pointer and using it to play with
a cat.

In a more serious vein, in 1995 the University of Missis-
sippi Medical Center received U.S. Patent 5,401,504 for the
use of the spice turmeric for “the use of wound healing,” de-
spite the fact that the prior art for just such usage was “com-
mon knowledge” in India,16 and even appeared in ancient
Sanskrit texts. Similarly, the European Patent Office in 2000
revoked Patent 436257B1, which had been granted to W.R.
Grace and Co. for the medicinal use of neem, another age-
old Indian plant.17

What complicates the case of the turmeric patent is that
the principal investigators were two Indian-born scientists
who felt that obtaining a patent was the only way to pro-
mote the medicinal benefits of turmeric effectively. Patents
have also been granted for Amla, Jar Amla, Anar, Salai,
Dudhi, Gulmendhi, Bagbherenda, Karela, Erand, Rangoon-
kibel, Vilayetishisham, and Chamkura.18

These patents by obtained by “North” countries based on
traditional folk remedies in “South” countries are termed
“bio-piracy” by developing countries, seen as a modern form
of economic imperialism, and are keenly resented. The
United States has yet to become a signatory to the Conven-
tion on Biological Diversity (Biodiversity Convention),
whose 70-person secretariat is linked to the United Nations
Environment Program and seeks to protect indigenous
knowledge.

The third example is the Human Genome Project. In 2000,
President Bill Clinton, flanked by Francis Collins and Craig
Venter, announced that the human genome had been suc-
cessfully sequenced and declared it a “day for the ages.”19

This most important of scientific announcements, however,
followed years of bitter domestic and worldwide dispute
over the propriety of patenting gene sequences. Venter had
famously declared in 1998 that his new company would com-
plete the sequencing of the human genome in just 3 years,
infuriating Francis Collins and many others, and sparking a
bitter fight.

In 1991, the National Institutes of Health (NIH) under
Bernadine Healy had begun filing patents on gene frag-
ments, maintaining that under the 1986 Technology Trans-
fer Act, anyone could file if NIH did not. The NIH act of fil-
ing patents for gene sequences led to a firestorm of
opprobrium around the world, and, in part, led to the res-
ignation of the Genome Project’s Director, Nobel Laureate
James Watson. Referring to the patent applications by NIH,
then Senator Al Gore said that they were “not a defensive
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maneuver, they smack of a preemptive strike that had pre-
dictably caused counterattacks by other governments and
possibly by private researchers as well . . . .”19

The French and British governments found rare common
ground in opposition, and the NIH’s actions were a princi-
pal topic of discussion at the “The First South-North Human
Genome Conference” in Caixambu, Brazil in May 1992. The
NIH eventually abandoned its patent claims. However, the
U.S. Patent Office has since “been flooded with flooded with
patent applications in respect of the human genome.”20

Drug approval by the Food and Drug Administration

Even with lengthy approval processes, the Food and Drug
Adminstration (FDA) has had its challenges. Avorn stated
that “The National Institutes of Health has always had tough
standards; its newly constrained funding is leading to an
even more stringent review process, so that near-perfect
evaluation scores are now required to win support. Similarly
stringent criteria prevail at the National Science Foundation.
Yet there is one area of biomedicine in which the govern-
ment allows—even defends—a minimal standard that
would be unacceptable anywhere else in research. It is the
set of evidentiary requirements maintained by the FDA for
the approval of new drugs.”21

David Graham, an FDA whistleblower, estimated that
Vioxx may have caused heart attacks in as many as 140,000
Americans and led to as many as 55,000 deaths in the United
States.22 “Vioxx is a terrible tragedy and a profound regula-
tory failure . . . I would argue that the FDA, as currently con-
figured, is incapable of protecting America against another
Vioxx. We are virtually defenseless.”23

Although widely seen as providing critical funding, the
Prescription Drug User Fee Act (PDUFA), passed in 1992 and
subsequently reauthorized each 5 years since, led to 77%
more drug reviewers by 2000,24 but also led to what many
feel is undue influence by the very private industry it regu-
lates. “User fees now account for more than 40% of the bud-
get of the FDA division that reviews new drug applications.
Under PDUFA post-marketing safety has been virtually ig-
nored, with no increased funding, and many unmet com-
mitments.”25

Problems with peer review

“Virtually every major scientific and medical journal has
been humbled recently by publishing findings that are later
discredited.”26 This is because peer review is not designed
to verify results. “Peer review doesn’t necessarily say that a
paper is right. It says it’s worth publishing.” This is analo-
gous to one of the central current weaknesses of the FDA
postmarket surveillance.27 In 2005 the journal Science pub-
lished a false account by Woo Suk Hwang of Seoul National
University describing 11 embryonic stem cell lines. Ioanni-
dis has asserted that “most published research findings are
false.”28

Other Solutions Considered

Eliminating patent rights

Yet changes to the current system of temporary distribu-
tion monopolies are not advisable. Claiming eminent do-
main over the rights of individual patent holders, after they

spent money and time in good faith to obtain promised re-
wards, would lead to doubt in the sanctity of patents in other
industries. Patent protection was originally provided in Ar-
ticle 8 of the U.S. Constitution in powers granted to Con-
gress: “To promote the Progress of Science and useful Arts,
by securing for limited Times to Authors and Inventors the
exclusive Right to their respective Writings and Discover-
ies.”

Even given the extent of the problem, to disenfranchise
completely a vital engine of medical innovation and over-
turn the Constitution is not a step that should be taken
lightly, such as is proposed by Bernie Sanders (I) of Vermont
in S.2210, which would do away completely with patent mo-
nopolies in favor of a Medical Innovation Prize Fund, funded
at the level of 0.6% of GDP, or approximately $80 billion. Al-
though this paper supports the concept of prizes, I do not
feel that they can or should replace patents.

In addition, one cannot expect the pharmaceutical lobby
to sit back and allow its patent protection to fall sway to em-
inent domain. The pharmaceutical lobby spent more than
$675 million from 1997 to 2004.29 The pharmaceutical in-
dustry also led to passage, at 3:00 am, of the highly contro-
versial Medicare Prescription Drug, Improvement, and Mod-
ernization Act in 2003, which the Bush administration now
concedes will cost $1.2 trillion by 2013.30

Hughes et al. concluded that “while accelerating generic
entry will yield substantial gains in consumer surplus asso-
ciated with greater access to the current stock of pharma-
ceuticals, future consumers will be harmed by reducing the
flow of new pharmaceuticals to the market . . . for every dol-
lar in consumer benefit realized from providing greater ac-
cess to the current stock, future consumers would be harmed
at a rate of three dollars in present value terms from reduced
future innovation.”31 Therefore, however well intended, it is
both a misguided and Sisyphean task to seek to overturn
patents in medical research.

Price controls on drugs

Trying to curb prices does not work in the long run, as
found by Gannon et al. “Price controls are, in general, not a
good solution in leveling the price of expensive prescription
drugs. Dynamic efficiency suffers as a result of firms not tak-
ing on the risks associated with new research and develop-
ment. Static efficiency, on the other hand, is benefited
through price controls, thereby giving access to those who
need the drug in the short run. But the tradeoff of dynamic
efficiency is larger in the sense that riskier research will not
be conducted for fear that firms will not recuperate their re-
search and development costs. In the end, this results in
greater costs than benefits.”32

Prizes—An Optional Alternative to Patent Monopolies

Shavell and Ypersele conclude that “intellectual property
rights do not possess a fundamental social advantage over
reward systems and that an optional reward system—under
which innovators choose between rewards and intellectual
property rights—is superior to intellectual property
rights.”33

Windham has stated that: “Contests can stimulate the ca-
pacity of individuals and groups to work together for mu-
tual benefit. Social capital is strengthened through the col-
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laborative aspect of incentive programs—the activity of
learning inspired among those who form teams or interdis-
ciplinary groups to compete. A contest, unlike a procure-
ment contract, is likely to lead to the formation of new, ad
hoc partnerships whose members determine leadership and
direction with specific goals in mind.”34

I use the terminology in Windham, “recognition” and “in-
ducement.”34 Taylor makes the distinction between “race”
with no time limit, and a “tournament”35 of fixed duration
in which the best effort before the deadline wins. The em-
ployment of recognition and inducement prizes is a long-
standing tradition in numerous societies. The Nobel Prize is
perhaps the best-known example of promoting innovation
in selected fields, by virtue of both highly prestigious recog-
nition and a cash grant of approximately $1.5 million. The
Oscars and the Pulitzer are two other highly recognized
prizes. The MacArthur Fellows Program (also known as the
“Genius Grant”), which is a “five-year grant to individuals
who show exceptional creativity in their work and the
prospect for still more in the future . . . with no strings at-
tached.”36 Knowledge Ecology International has exhaus-
tively catalogued over 200 innovation prizes dating back to
the Spanish Longitude Prize of 1527.37 There are certainly
hundreds more.

Prizes have often been used to solve a specific technolog-
ical hurdle, such as the Orteig Prize, which was claimed by
Charles Lindbergh, and the Ansari X Prize for the first non-
governmental organization to launch a reusable manned
spacecraft into space twice within 2 weeks. The X-Prize
Foundation is now running several prizes, including the Pro-
gressive Automotive X Prize and the Google Lunar X Prize.
The Methuselah Foundation’s Mprize seeks to prove incen-
tive to researchers to show demonstrable lifespan increases
in mice, thus paving the way for extending healthy human
lifespan. In 1958 the National Aeronautical and Space
Agency (NASA) sponsored the $100,000 Space Act Awards,
and in 2004 announced the Centennial Challenges.

Charlton argues that “offering very large prizes (tens of
millions of US dollars, or more) for solving specific thera-
peutic problems would be an excellent strategy for promot-
ing the rapid development of effective new treatments.”38 In
medicine, there are numerous current prizes. Some of the
best known are the $10 million Archon X Prize for Genomics,
the $200 million Grand Challenges in Global Health spon-
sored by Foundation for the National Institutes of Health
and the Bill & Melinda Gates Foundation, and the Lasker
Awards, sometimes referred to as “America’s Nobels.”39

Prizes present some important advantages over the cur-
rent patent system—they are a direct versus indirect com-
pensation, they confer no entangling period of monopoly
distribution, they are typically only awarded upon success-
ful completion of a designated challenge or task, they wel-
come multiple players which fosters competition and
thereby heightens the overall level of effort, and they gen-
erally have no budgets or reporting requirements. They are
a results-oriented compensation package awarded, unlike
patents, to the entity most demonstrably capable of produc-
ing innovation. Prizes can also easily be set up for areas that
would not otherwise attract research and venture capital
when there is no readily analyzable market, such as ne-
glected and orphan diseases. Prizes direct research where de-
sired and no commercial test is required. Prizes “encourage

investment in unconventional approaches and “lateral think-
ing.”40

Perhaps most importantly, prizes allow the sponsoring
government the ability to decouple the cost of innovation
from the eventual price of the ensuing medicine. Prizes are
also more in line with the new knowledge economy, in which
the product knowledge is enhanced with the more people
that share in it.

In this paper, I propose that a Prize Fund be set up to en-
courage innovation around selected goals. Because it would
not replace patents, such a fund would not need anywhere
near what S.2210 calls for. Instead of 0.6% of GDP, it would
be more on the order of 0.0075%, or $1 billion. It would be
funded primarily by the government, but would also wel-
come contributions from nonprofits, other governments, and
private industry.

Work in conjunction with grants

Grants, such as those given by the National Science Foun-
dation (NSF), NIH, and other governmental, nonprofit, and
for-profit companies, can nicely complement the use of prize
funds. In the case of an as yet-unestablished market and/or
an entity without ample funding, grants can make the dif-
ference because they can fund the work while it is being per-
formed. Thus, for very early-stage science when there are not
likely to be a robust pool of well-funded applicants, grants
can prove to be an effective incentive. A drawback with the
use of grants has been that their patronage can tend to em-
ploy favoritism or discrimination in their awarding, espe-
cially when the entity in question is susceptible to pressures
from the applicants.41

Because prizes focus on results, and typically work in a
more established situation, prizes are a nicely complemen-
tary incentive to grants. Indeed, a prize may be thought of
as the next phase once a grant has gotten the ball rolling.
Windham discusses how “Inducement prize contests can ef-
fectively shift more of the risk involved in pursuing a par-
ticular technical objective from the administering agency to
the contestants, who are likely to be in a better position to
evaluate the risk associated with different approaches to the
contest’s objective,” and that prizes leverage the financial re-
sources of the contestants. Prizes also educate and inspire
the public.42

Not just results

Another way to make prizes sufficiently attractive to the
widest pool of qualified applicants is to not just award them
ex post for completed results. Although Moldonau and Sela
conclude that a single “first” prize should take the entire
award,43 I believe that because not all potential entrants have
the capabilities to assemble a complete soup to nuts solution
in the given time frame, “on spec,” and with the uncertainty
that they will eventually be beaten out by another applicant,
we should consider a series of prizes.

Therefore we should consider breaking down prize
awards into various levels of “accomplishment,” along the
lines of the following:

1. Idea
2. Prototype/preliminary testing
3. Market clearance/results in society.
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The Gotham Prize is an example of a prize given to an
idea, in this case, $1,000,000 per annum to encourage new
and innovative approaches to cancer.44 Other notable idea
prizes include University of California–Berkeley’s $100,000
“Big Ideas” prize and the $300,000 ConocoPhillips Energy
Prize. Let us not forget that this very paper has been sub-
mitted in an idea prize contest.45 Moldonau and Sela dis-
cuss multiple prizes in the same contest43 and cite numer-
ous other studies with multiple prizes: Clark and Ruis
(1998), Barut and Kovenock (1998), Glazer and Hassin
(1998), etc.

Paying for ideas themselves should help to welcome many
new entrants. Certainly, there will be some labor involved
to evaluate ideas properly, but the early promise shown by
John Kanzius and his noninvasive targeted radiofrequency
cancer treatment,46 whether it ultimately proves successful
or not, demonstrates the importance of nurturing nontradi-
tional avenues of medical exploration.

Loans

In addition to cash awards, the Fund could provide loans
to selected entrants in instances where the entrant’s submis-
sion was felt to be compelling but where prize funds are al-
ready exhausted.

Not just money

In addition to the proposed $1 billion annual funding,
recognition aspects present several compelling aspects: the
cost may be low for the donor, but value is high for recipi-
ent (and no taxes); the recognition award may induce a form
of continuing loyalty to donor; it may improve career op-
portunities and signal superior talent; and unlike money,
recognition awards are discrete and discontinuous,47 and if
properly administered, scarce.

Advantages of prize system

In addition to being able to provide incentive for and re-
ward ideas, and using recognition as significant leverage,
there are numerous other advantages of prize systems. Prizes
present several significant advantages to patents. They do
not grant distribution monopolies, so that the market for dis-
tribution is open to all comers and therefore can benefit from
open competition, keeping prices as low as possible. Re-
search and development costs are decoupled from eventual
pricing as well, so revenue does not need to recoup untold
millions of dollars, and adhere to the “blockbuster” model.
Even though there may be significant development costs,
new entrants are free to exploit the newfound knowledge.
Numerous prize contestants can work at the same time,
working in parallel, saving not only the time in which a
patent is applied for, but allowing all entrants to see all re-
sults real time.

Strategic efforts, neglected diseases, “orphan” diseases,
and diseases that are projected to come to America at some
point in the future but do not yet represent a significant
market may all be targeted effectively with medical research
prizes, and contestants have certain knowledge of the size
of the potential reward. Prize winners are more likely to
signal eventual innovative implementation success, yet are
also not allowed to exclude competitors. Prizes serve to ed-

ucate and inspire the public, and provide lucrative brand-
ing opportunities, such as the Ansari and Progressive X
Prizes.

Windham has stated that: “By relieving would-be prize
contestants of the burden of complying with the multitude
of government accounting rules, reporting requirements,
and other information demands generally associated with
federal grants and contracts, inducement prize contests may
be more effective at attracting a broader range of participants
and approaches to meet particular challenges. This is more
likely to be the case if the criteria for winner selection are
perceived to be transparent, objective, and fair.”48

Open Science

The open movement

The biggest component to this prize proposal is in mak-
ing it completely Open Science. An Open Science approach
combined with prize monies is a new idea, but the two pow-
erful dynamics could work well together and produce the
kind of paradigm shift that is sorely needed. “Open Sci-
ence” has its earliest beginning in the 17th and 18th cen-
turies49 with the “Invisible College” of scientists. The mod-
ern Open movement began with “Open Source” software,
and traces its roots primarily to the 1960s predecessor of
the Internet, the ARPANET. Well-known open source soft-
ware since then includes Linux, the GNU operating system,
Fetchmail, and the Mozilla suite of software, including the
Firefox browser.

Perhaps the best-known “Open Content” example is
Wikipedia, an online encyclopedia. Wikipedia has earned its
share of notoriety, including some well-publicized cases of
inaccuracies, vandalism, and cloaked editorializing (spin),
but its prominence and importance in today’s culture is un-
deniable. Since its launch in 2001, it has grown, and as of
April, 2008, it contained 1.74 billion words in 10 million 
articles in 253 languages (including Choctaw, Voro, and 
Klingon). Central Wikipedia tenets include a neutral point
of view, anyone can edit content without registering, and all
submissions are available under “Copyleft” licensing.

Another example of an Open Knowledge base is The En-
cyclopedia of Life (EOL), “an ambitious, even audacious,
project to organize and make available via the Internet vir-
tually all information about life present on Earth—a series
of Web sites, one for each of the approximately 1.8 million
known species.”50 Backed by $50 million in funding from the
MacArthur and Sloan Foundations, the EOL launched in
February, 2008, with 30,000 articles.

Citizendium, created in 2006 by one of the founders of
Wikipedia, aims for a more “reliable” online encyclopedia
than Wikipedia by requiring contributors to use their real
names and “gentle expert oversight.”51 Other open access
examples include the MIT’s OpenNetWare, the Public Li-
brary of Science journals (www.plos.org), the Open Archives
Initiative (www.openarchives.net), and BioMed Central
(www.biomedcentral.com), “an independent publishing
house committed to providing immediate open access to
peer-reviewed biomedical research.” The best example of
Open Source is the Internet itself. As cited in Bollier, an Open
“gift economy” (as defined by Hagstrom 1982) is a “supe-
rior system for maintaining a group’s commitment to certain
(extra market) values.”52
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Precedent of a successful open science effort

As written about in Surowiecki, in March 2003, there were
hundreds of reports of a severe respiratory disease in Guang
Dong province, southern China. In response, the WHO asked
11 research laboratories around the world to work together
to discover and analyze what came to be known as the se-
vere acute respiratory syndrome (SARS) virus. After only a
month of collaboration, they announced that the coronavirus
caused SARS.53

Incentives for contribution to open efforts

Harhoff et al. discuss how individual users benefit from
open source efforts.54 Lerner discusses prestige and recog-
nition factors, and the surprising value open content efforts
derive from free individual contributors.55 Lerner and Tirole
talk about three reasons people contribute: It helps with their
paid work, it’s more “cool,” and it helps with future jobs.
They go on to say: “Economic theory suggests that long-term
incentives are stronger under three conditions: the more vis-
ible the performance to the relevant audience (peers, labor
market, and venture capital community); the higher the im-
pact of effort on performance; and the more informative the
performance about talent.”56

Lerner also suggests the use of Open Source in biotech-
nology, which can be broken into discrete subunits. “Dis-
tributed Networks” provide precedents of this, where thou-
sands and even millions of people devote unused computer
processing power to help joint projects, such as search for
Extra-Terrestrial Intelligence (SETI). Life Science examples
include: MalariaControl.net, Proteins@Home (http://boinc.
bakerlab.org/rosetta), and the Lattice Project (http://
lattice.umaics.umd.edu).

Open Science Prizes

Management of Open Science Prize entity

The Open Science Prizes would be administered by a
Board along the lines laid out in S.2210, comprised from var-
ious health entities, both domestic and abroad. The leader-
ship of Open efforts, is however, less understood than tra-
ditional hierarchical structures. In the seminal piece “The
Cathedral and the Bazaar,”57 Raymond discusses the effects
of “ego less programming” in a freer structure that empow-
ers individuals. However, Connell58 claims that instead of a
true peer-to-peer network, and also distinct from a pyramid
hierarchy, successful Open Source projects have a flat struc-
ture with one central coordinator, who makes key decisions.
For the Open project to be successful, Aghion and Tirole,
state that instead of formal authority, what matters more in
an Open environment is “Real Authority”59 or earned re-
spect of the Community.

Because individuals can not know everything about the
process, they are as Simon says “boundedly rational.”60

Surowiecki notes that the very fact that by virtue of having
diversity not only in background, but also in what they are
looking for and levels of intelligence, amongst its members,
a (presumably) large worldwide Open Community with a
nimble coordinator would make as good or better decisions
than its smartest members.61

Benefits of Open Science prizes

Open Science Prizes are uniquely suited for medical re-
search and innovation. By aggregating world knowledge,
scientists around the world can collaborate in parallel. Any-
one anywhere can learn from any part of the process and is
free to experiment. People, governments, nonprofits, and for-
profits can contribute ideas, small bits of testing, financing,
and the like without having to be able to follow the process
through from beginning to end.

As coined by Raymond, Linus’ Law states that “With
enough eyes, all bugs are shallow.”62 Massively parallel
scrutiny will serve as the best possible peer review, for “Sci-
ence 2.0.”63 The body of knowledge that accumulates after a
short time becomes a permanent firewall on the Hyper-Com-
mons to thwart patent-fueled over-fencing. People around
the world have incentive to contribute to protect the subject
matter from private appropriation.

Open Science (when duly logged with time stamps) is con-
sistent with academic priority. As cited by Kelty64 in the pref-
ace to Eugene Garfield’s 1979 book Citation Indexing, Robert
Merton says “Citations in their moral aspects are designed
to repay intellectual debts in the only form in which this can
be done, through open acknowledgment of them.” He thus
makes of citations the currency of repayment. But he goes
even further, explaining scientific intellectual property in a
manner that directly parallels the claims made for free soft-
ware’s success as a reputation economy. “The more widely
scientists make their intellectual property available to oth-
ers; the more securely it becomes identified as their prop-
erty. For science is public not private knowledge . . . For the
claim resides only in the recognition of the source of the con-
tribution by peers.”65

Developing countries can not only protect their indige-
nous knowledge, but local scientists can seek additional
knowledge from like-minded colleagues around the world.
Contentious compulsory licenses become unnecessary. Open
Science posting is radically different than peer-reviewed
journal publishing. Open Science Posting can occur in real
time and be updated at any time. Linus Torvalds, the cre-
ator of Linux, is well-known for his philosophy of “Publish
early, publish often.”

FDA reform

Reform of the FDA will be necessary to accommodate the
anticipated dramatic increase in submissions. The Indepen-
dent Institute posts many interesting ideas about possible
changes for the FDA, including international reciprocity with
the European Medicines Agency (EMEA) and other organi-
zations, abandoning the efficacy requirement and focusing
solely on safety, split labels of “FDA Approved” and “Not
FDA Approved,” increased post-marketing surveillance, and
completely voluntary approvals, possibly accompanied by
trustworthy third party reviewers.66

Valuation

The Open Science Prize Fund would start as mentioned
with $1 billion in funding. To ramp up, the Board would se-
lect a few areas to pursue initially as they set in place the or-
ganization and online posting database. Determining the
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prize amounts for various research areas could start as Hor-
robin suggests, the savings made during a year.”67 Che and
Gale propose letting competitors bid for what they’ll com-
pete for.68 It’s likely that the Open Science nature of the Fund,
along with recognition components will lessen the need for
financial rewards. The Methuselah Foundation’s Mprize is a
creative (race) award with a flexible continuing award
amount algorithm that factors in the amount of the prize
fund at the time a successful accomplishment is achieved as
well as the margin by which the previous record is broken.69

The Community at large can, and perhaps should, determine
the intrafund allocations of awards, not only between the
various research areas, but between ideas and results, as well
as who qualifies for the awards.

Follow-on

If a particular research area achieves a successful closure,
the work can be concluded. However, as is more likely, if
follow-on is necessary, continued funding can be allocated
based on either the Board or the Community’s decision. Hav-
ing a large Community will make it likely that various Com-
munity members (governments, etc.) will have the means
and inclination to donate to follow-on reward funds.

Conclusion

Open Science Prizes represent a way to tilt the balance of
medical research back from the current Regime of Technol-
ogy to the Invisible College and Polanyi’s “Republic of Sci-
ence.”70 By creating a worldwide online repository for a
growing body of life-saving medical information, a new Hy-
per-Commons can welcome thousands more entrants,
thwart the over-fencing of private patents, speed innovation,
and reduce costs. By going from monopoly to “panopoly,”
the United States has an opportunity to embrace and be seen
as the benevolent and principal engine for Open Science. It
is in any case inevitable, needs little political support, and
could unite the world to fight against suffering and disease
in a way that has only been seen before in isolated situations.
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