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ABSTRACT

Through a case study analysis of"&hd 2 century communitarian innovation
groups, this dissertation develops a business model that promotes innovation without the
incentives of monopoly profits provided by patents. Social Utopian communities of the
19" century and Free and Open Source Software development communities share simila
contributors’ incentives and comparable organizational structures which pravides
foundation for a business model that can be transported to other industries, specificall
biotechnology. Communitarian innovation groups already exist within the biotechnology
sector but have not yet been proven effective or capable of applying the coarrannit
business model through all stages of research and development. This dissertation
provides the business model for communitarian innovation as well as recommendations

on how to apply the business model to all stages of biotechnology innovation.
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CHAPTER 1

INTRODUCTION

“... The essence of open source is not the software. It is the process by wivehescf
created ... Production processes, or ways of making things are of far more imgortanc
than the artifacts produced because they spread more broadly.” (Weber, 2004, p 56)

Finding an organizational structure for successful communitarian innovation can
be an important step in achieving societal goals such as developing effecgsdatru
neglected tropical diseases and improving the developing world’s food supplies.
According to Ostrom (1990, pp. 89-90), an important component of understanding
cooperation is an understanding of the institutional “design principles,” or organ&at
characteristics, that lead to successful cooperative innovation. Ostrom cdahsgrals
comparison of organizational design characteristics within cooperative cotraauwvill
help academic understanding move toward a general theory of cooperation. In this
dissertation | develop an organizational (or business) model for cooperative ianovati
within communitarian case study groups. The model is formed by colleb@rgjrands
of academic inquiry in the fields of innovation and cooperation and tying together the
communitarian movements of the™and 2% centuries.

In order to move toward an understanding of an organizational structure for
communitarian innovation, | select six case study communities, threereacthg 18

century and 22Lcentury, and analyze the organizational structure common to each. This
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understanding of the organizational structure of communitarian innovation groups
initiates a theoretical model that explains complexities of economavtmetbeyond
existing theories of innovation (Ostrom, 2010).

To explain the world of interactions and outcomes occurring at multiple levels, we

also have to be willing to deal with complexity instead of rejecting it. ... When the

world we are trying to explain and improve, however, is not well described by a

simple model, we must continue to improve our frameworks and theories so as to be

able to understand complexity and not simply reject it. (Ostrom, 2010, p. 25)

The case study analysis forms the basis for a theory of organizatiocéliie or
a business model for successful communitarian innovation groups in order to export this
model to different industries and to achieve societal goals as yet unattaimaght
current business models. The communitarian innovation business model is a method of
knowledge creation much different than the status quo which relies on Intellectual
Property Rights (IPRs) to protect private property. The communitarian inmovatodel
works within the existing economic structure of market and commerciattines;
however, the communitarian organization promotes innovation and knowledge creation
based on incentives that promote community agendas and societal goals.

Chapter 20f this dissertation looks at the importance of innovation to the US
economic system and the role of Intellectual Property Rights (IPRs) in miragiva
innovation. The impact of IPRs on the incentive to innovate has been an important part
of academic inquiry and | review this literature as well as the acadiéenature on
cooperative communities that investigates the organizational structtoemérative
innovation communities.

In Chapter 3of this dissertation, | examine the theoretical and historical

development of privateeal property and its impact on the development of private
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intellectualproperty. By connecting the histories and theories of real property with
those of intellectual property, | provide a framework of economic thought regardin
property ownership and the creation of common resource communities. | also review t
historical development of common resource communities in the United States.

Chapter 4reviews the historically extraordinary period of communitarian growth
in 19" century USA and provides background and context for a detailed discussion of
cooperative innovation within three case study communitie€hépter 51 identify and
analyze three FOSS case study groups and discuss the historical devetfghment
communities and the impact of the cooperative innovation on the software industry.

Chapter 6connects the 19century communitarian groups with the current
communitarian FOSS groups by showing comparable incentives to participate and
contribute to the community. My study of journal entries, interviews and other grimar
and secondary sources provides insight into the incentives of cooperative innovation
contributors within the case study communities. THEd&htury case study contributors’
incentives are then linked to the Free and Open Source Software (FOSS) costributor
incentives. These five incentives to contribute are to:

meet contributors’ unfilled need,;

enhance contributors’ own or community reputation;

provide contributors with fun and enjoyment;

promote contributors’ personally important social agenda; and
encourage commercial potential of the innovation.

The three 19 century and three FOSS case study groups form the foundation on
which | develop my organizational structure for cooperative innovation presented in
Chapter 7 Based on my analysis of the™€entury case study communities, | identify

five main categories with subcategories of organizational attrichaepositively
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influenced the success of communitarian innovation leading to leading to spemiii@d s

outcomes:

e Governance and Leadership
o Motivational Leadership
o Shared Leadership
o0 Adaptive Leadership
e Socioeconomic Structure
o Fundamental equality
o Property distribution
e Organization of Labor
o0 Method of organizing labor
0 Sub-group structure
e Communication and Evaluation
o0 Open communication
o0 Peer review
e Member Commitment
0o Membership levels
0 Member agreements

Chapter 7then compares the elements of each organizational attribute found in
the 19" century case study communities to the FOSS case study communities which
reveals the comparable identifying organizational structure acrossealstaly
communities. From this analysis, | conclude that these characterstic$hie necessary
organizational structure to promote communitarian innovation.

In Chapter 8l introduce biotechnology communitarian innovation groups and
explore the portability of the five organizational characteristidsdtechnology
innovation communities. In this chapter | analyze three biotechnologgtaie
communities and assess the importance of the organizational structure on the&ucces
innovation. In conclusion, | provide recommendations for biotechnology communitarian
groups to succeed at their societal goal of developing and delivering\ifegs

pharmaceuticals to those who are unable to afford high-priced drugs developethender
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traditional pharmaceutical research model. The communitarian innovation business
model shows that the profit incentive can be used to achieve social goals rather than

traditional corporate incentive of individual wealth maximization.



CHAPTER 2

OVERVIEW

If nature has made any one thing less susceptible than all others of exclusive
property, it is the action of the thinking power called an idea... that ideas should
freely spread from one to another over the globe, for the moral and mutual
instruction of man, and improvement of his condition seems to have been
peculiarly and benevolently designed by nature. (Thomas Jefferson as quoted in

Foley, 1900, p. 433)

In his classic work;The Theory of Economic Developmeng§thumpeter (1934)
analyzed the role of innovation and entrepreneurs in capitalism’s future glildahat
profit is created through entrepreneurial innovation of methods, systems and ptioalucts
produce competitive advantages. It is this innovation that, according to Schumpkter, w
provide the means for capitalism to continue to grow and even continue to exist. Without
it, profits will gradually decrease to zero and the highly productive capisgstem will
collapse.

Knowledge creation, or innovation, has moved humankind forward for millennia.
Innovation has been the foundation of modern industrialized nations which has led to a
deep interest in the motivation of individuals to seek new knowledge and to innovate.
Some assume that the promise of financial reward is a necessary and sufficient

motivation to innovate. However, as shown in the academic literature thereeasing

evidence to the contrary.
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Given that knowledge is nonrival, nonexcludable and has high initial costs of
production, many economists assume that within a market free of government
intervention incentives to produce knowledge would provide considerably less innovation
than optimal. It is understandable that knowledge creation and innovation shoutd attrac
the attention of a wide segment of society due to its impact on economic growadt, we
and well-being, without which life-saving pharmaceuticals and labongaaftware
would not exist. The framers of the US Constitution recognized the importance of
innovation to the national well-being and, in order to encourage innovation, included
Article | Section 8 to the Constitution which states, “Congress shall haverpowTo
promote the progress of science and useful arts, by securing for limtegitb authors
and inventors the exclusive right to their respective writings and discoVeries.

The topic of “exclusive rights” for “limited times” has generated a gieat of
discussion regarding the impact of patents on innovation and the dissemination of
knowledge. Economic, legal and social studies literature abounds with academic papers
criticizing or condoning the impact of current IP regimes on innovation. Thdajuest
commonly posed by this literature is whether or not innovators would be sufficiently
motivated to invent without the incentive of monopoly rights. Put another way, the
guestion is whether monopoly protection created by IPR regimes provide the optimal
method for motivating innovation. The recent success of open source knowledge creation
has rekindled interest in the question of incentives and motivation.

While it is important to understand the motivation to innovate, equally important
is the question of what societal and organizational structures motivate innovation. Eve

so less attention has been given in to the organizational structure of commhatties t
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successfully innovate. For the remainder of this chapter, I look at the impact of the
current patent structure on innovation -Seection 2.11 provide an overview of IPRs,
specifically, patentsSection 2.2begins the literature review on the impact of patents on
innovation. | first look at the research supporting patent rights as a key indentive
innovation, and then discuss the literature on the reasons why patents can hinder
innovation. | then review the relatively limited literature on understandingahe

traditional innovation model.

2.1. Intellectual Property Rights

“Intellectual Property” (IP) is a current catch-phrase which conshiogether
patents, copyrights, trademarks and trade secrets. The types of protextens afford
each of these “properties” are vastly different, making for an impraoglkysis when
they are all categorized together (Gay, 2002). For example, trdceamal trade secrets
have no definite termination of their property rights while copyright laws provideca m
longer protection than patents. Patent protection is very different from ghpyri
trademark or trade secret protection in that a patentee must prove noveltyignatioti
to the granting of property protection. This dissertation deals mostly witxisieng
patent system and its impact on innovation. This section briefly reviews the &6 pat
system and the increased emphasis on international enforcement of patent right

Traditionally, it has been assumed that the modern patent system exists for
reasons: (1) to stimulate innovation through monopoly protection and (2) to provide
detailed descriptions of new ideas to other inventors thus furthering overall innovation

and progress. More recently, theoretical and empirical studies regarding RRs
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guestion whether patent protection slows the transfer of knowledge, and #eetdhod
progress. Nobel Prize recipient, Joseph Stiglitz, has been a high-proidetrit
developed nations’ IPR regimes, especially as imposed on developing nations. He
contends that strong IPRs not necessary for innovation and that they may indeed impede
innovation and progress because of the monopoly power conferred to the IP holder.
(Rosenzweig, 2009)

Given that innovation can accelerate economic growth and that IPRs, by
definition, create barriers to entry and provide opportunity for monopoly rents,
economists have attempted to reconcile the apparently conflicting gaishofating
innovation and maximizing social welfare. Most researchers recogntzeithaot
ethical to place profits above human lives, and many also concede that society should not
prioritize profits above unfettered access to knowledge, technology and innovation.
However, many of the same researchers also question whether innovation wdwdt exis
all without monopoly protection of government enforced IPRs. The question remains
whether innovation relies on a strong IPR regime and potential for monopoly rent.
Finding a solution to the “motivation vs. social welfare” problem has produced a wide
range of economic discussions. Mainstream economists generally dhatimghout
IPR protection, little incentive exists for innovation and therefore production of
knowledge is limited. On the other hand, because innovation produced under patent laws
excludes those who cannot afford monopoly prices, some researchers find the stscial cos
to be unacceptably high for patented knowledge. Additionally, because the social

infrastructure of corporate profitability is often built around monopoly profits through
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IPRs, social goals such as lifesaving drugs for the poor are often unachi¢hedtatus

quo.

2.1.1 IPR Status Quo

The number of patent applications filed and issued has increased significantly
over the past two decades. Based on data collected from the World Inte Rrofusity
Organization (WIPO), Figure 2.1 shows the annual patents granted worldwidesattre
nearly twofold from 1985 to 2008 ("WIPO Resources", 2011).

This increase raises the concern that the current patent system ipjeddai
handle the increase of patent filings. Critics point out inefficiencidsegbatent system
including the numerous patents that are filed on “technology” that is withoutasexit
“useful art.” One example of an apparently frivolous patent is the “Methackodising
a cat” (US Patent and Trademark Office (USPTO) patent number 5,443,036) which
explains that the method consists of “directing a beam of light” from a haddaker
onto the wall or floor in an “irregular way fascinating to cats.” ("USPT@rdtull-Text
and Image Database", 1995, Abstract). Another example (USPTO patent number
5,934,226) is a patent for a “Bird diaper” featuring “an enclosed pouch for receiving and
containing excrement, and apertures to accommodate both the wings and th&é¢ail of
bird.” ("USPTO Patent Full-Text And Image Database", 1999, Abstract). Belyend t
frivolous, there are many patents that are never commercialized. Ownelstwes that
more than 95% of patents have “little economic value” (Adelman, 2006). The rglativel
small percent of patents that represent commercialized technology haveehqeeked

the patent courts with infringement disputes. This increased burden on the paémnt syst
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FIGURE 2.1 — Total Patent Grants 1985-2008

slows the IPR process and potentially increases the reliance onditig@atiesolve
property disputes.

The granting of a large number of questionable patents has iedrehs
likelihood that a given invention will infringe one or more existingeptd, thus
provoking a barrage of litigation. Moreover, since the mid-1990s, eleey dn

processing patents has increased by more than 50 percent, and kilog loé&c
applications has more than doubled. (Gallini, 2002, p. 147)

In 2011, President Obama signed into law H.R. 1249, “America Invents Act”
which is intended to reduce the number of frivolous patents, protect the rightslpf “ea
inventors,” and also provide more incentive to manufacturers to implement innovations.
The law changes the method of granting patents — rather than granting a pakefitgo t
to invent which often resulted in costly litigation to prove invention timelines, the new
law grants patents to the “first to file.” Additionally, H.R. 1249 intends to “reduce the

time it takes to review and issue a patent” and reduce the cost of “frivolgatidin”
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(“United States House of Representatives Committee on the Judiciary”, 201d¢c&me
Invents Act of 2011, H.R. 1249 One-Page Bill Summary).

At its core, the prevailing IP regime presumes that the promotion of the ugsful ar
is contingent on a period of enforced exclusivity for the patent holder. This presumption
has resulted in a recent effort to standardize patent protection acmussoals. The
World Trade Organization (WTQO), which promotes the goal of global free trade, has
promoted the agreement on Trade-Related Aspects of Intellectual Priegrty
(TRIPS) (UNDP, 2000).

Under TRIPS, member nations of the WTO must “provide patent protection for
any invention, whether a product (such as a medicine) or a process (suchtlasdaahe
producing the chemical ingredients for a medicine), while allowing cestai@ptions.”
(World Trade Organization, 2006, Obligations and Exceptions). As a result of TRIPs,
patented innovations have obtained the protected legal status of government shnctione
monopolies in most developed and developing countries around the globe. The
justification for promoting a globally harmonized patent system is theedesencourage
continued innovation; however, it is far from unanimous that the current system is a
success in this respect. (See Appendix A “Global Harmonization of IPRsirtbef

discussion on TRIPS.)

2.1.3 Innovation Communities
If, in fact, innovation is motivated only through private property rights, then the
goal of increased social welfare via uninhibited access to new knowledgelanadlogy

may be unattainable. However, there is evidence that innovation outside gavernme
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protected monopoly regimes does occur. Community based cooperative innovation and
knowledge creation has a solid historical basis of innovation that has succeeded outside
the boundaries of strong IPRs. Communities have created and shared beneficial
knowledge without the protection of monopoly power for millennia. Specifically,
innovation developed by aboriginal groups, currently defined as Traditional Knowledge
(TK), has been developed and managed by communities for generations. Additionally,
19" century communitarian groups recorded examples of innovation without patent-
enforced monopolies.

A current example of communitarian innovation is the open source movement
(most notably software development) which has kindled academic inquiry into
cooperative innovation and its incentives. Several academic studies have examine
economic incentives to contribute knowledge to Free and Open Source Software (FOSS).
Even so, there has been little attempt to connect FOSS with its intellj@etdatessors
of community based cooperative innovation throughout history. Thedr@ury
communitarian groups are connected with the modern FOSS communities by showing

common incentives to contribute and equivalent business models.

2.2 Literature Review

The incentive to innovate is central to the academic inquiry of patents and
cooperative innovation. Although the debate is still evolving, there is a large body of
literature on the impact of IPRs on innovation. In this section I first retiewterature

on the prevalent system for motivating innovation — government enforced monopolies
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through patent protection. This literature shows not only how the patent system
motivates innovation but also the negative impact on innovation.

| have organized the literature conceptually rather than historically or
methodologically. The literature is broadly divided into studies contending thrahg st
patent system is necessary to motivate innovation, and studies that arguetdirRs r
innovation. The literature is categorized into opposing sides of the debateppattthe
arguments. The limited literature on organizational structure of successjuhtion

communities is also reviewed.

2.2.1 Arguments that Strong IPRs Motivate Innovation
Innovation is motivated by the profit incentive based on traditional neoclassical
economic thought. There are studies that correlate IPRs with increasediomova
Patent monopoly protection is assumed to increase incentives to innovate and the
literature identifies this incentive as the most important rationale gatent system with
strong IPRs. However, there are few studies that directly measuréatienship of

incentives with patents.

2.2.1.1 Patents Motivate New Innovation and Disseminates Knowledge

The US patent system, in return for patent protection, requires the patentee to
disclose the patented technology and the best method of implementation. This @sclosur
of knowledge within the patent filing is made available to a wide audience and #fle

underlying technology of the patented innovations to be diffused to a wide geographic
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area (Moser, 2005). In return for the disclosure of knowledge, a patent provides
monopoly protection for a period of time.

The debate regarding incentives and the current patent system is complicate
to the lack of a clear measurement of innovation. Several proxies for measuring
innovation have been proposed in the academic literature, each with its own problems.
Two measurement candidates used have been research and development exgBhses (R
(Griliches, 1984) and patents (Marasco & Boyer, 2001). Measuring the nofmber
patents filed and granted is straightforward; however, measuring quanttiguality of
innovation is much less straightforward. Patents are a problematic measurevation
since not all innovation is patented; also, not all patents represent viable innovation. On
the other hand, R&D is not an accurate measure because the reporting of R&D is not
uniform across firms or across industries (Marasco & Boyer, 2001).

Royalties paid on patent licensing is another measurement method used by
researchers to measure innovation that is commercially successful (Regg2009).
Although this is arguably a fair measure of commercial viability and, trexefalue of
an innovation, not all valuable innovations are licensed. Many useful innovations are
freely available without license and others are patented but not licendsel dmyginal
patentee and therefore do not represent a correct measure of innovatiwe astiother
consideration is change in legal structure of the patent system as with th®&ayAct.

In 1980, Congress passed the Bayh Dole Act, which allowed universities, and other
government funded entities, to maintain control of the intellectual property produced by
such funding. Based on the level of royalties collected by academic institutions funded

by the US government, one researcher concluded that because royaltiexteased,
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innovation has increased as a result of the change in law (Rosenzweig, 2009).

2.2.1.2 Design Around

The most commercially successful patented products tend to spark increased
attempts to innovate and find noninfringing alternatives, which may, in turn, be
patentable. Because of this ability to “design around” the patented technology, thos
who support a strong IPR system do not consider patents as a disincentive to innovation
(Epstein & Kuhlik, 2004). Indeed one researcher (Lee, 2004) cited the patent agsiem
means of forcing new would-be innovators to find a completely new researchgparadi
and advance the science even further because of the forced change frontittie exis

limited scope of knowledge.

2.2.2 Arguments that Strong IPRs Hinder Innovation
Although there is little empirical research, there is significant gimat
discussion that strong IPRs actually slow innovation for several reasons incluing pa

thickets, royalty stacking, overly broad claims, transaction costs, and Eatest r

2.2.2.1 Shot gun, Scarecrow and Dragnet

Although the debate among academics has intensified in the past decade, many of
the same issues were identified over 70 years ago by Alfred Kahn inities ar
Fundamental Deficiencies of the American Patent Lmawlished in 1940.
A single ... monopoly of a minor cog in that huge mechanism of interlocking
processes and contributions which make up an advancing art can for [the life of

the patent] seriously retard continued research... industry after industry has been
checkmated by the patent law and has been forced to set aside the individual
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patent both as a basis for production and as a stimulus and reward for invention.
(Kahn, 1940, p. 482)

Kahn identified three basic problems of the patent system, each of which is
employed to deter competition and effectively limit new innovation. (1)shieégun— a
company that uses patents to scare off competitors. “From a business standpairg they
patent factories: they manufacture the raw material of monopoly” (Kahn,488)) (2)
thescarecrow— a company that uses a patent which appears to protect an important
innovation but, in fact, represents little or no contribution to the art and its presence is for
no other purpose than to threaten legal action; (3)thgnet— a company that files a
large number of patents with the patent office covering all potential agfehtsfield
and continuously revises those applications to cover any new invention subsequently
developed in the field and “then take[s] out the patents as their own and sue[s] to protect

them” (Kahn, 1940, p. 485).

2.2.2.2 Patent Thickets and Royalty Stacking

Large numbers of patents are filed and granted in certain fields which tend to
create difficulties in designing around a given technology because of thegdaiént
infringing one or more of the numerous patents. As the number of patents increase in a
field creating a so called “patent thicket,” the incentive to innovate ifilkeis stifled.

Patent thickets hamper future R&D as potential innovators, fearing the possibil

unwittingly infringing an existing patent, choose not to innovate in the figlér#tan
risk litigation. New technological advances are avoided because there amayso m
patents and patents pending that it is increasingly difficult and potentiglbssible to

know if a new innovation would infringe an existing patent or a soon to be patented
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technology (Gay, 2002). Patent thickets have slowed innovation in certain fietdsbe
“each patent holder [has] a potential veto right over the innovations of others” (Ejpstein
Kuhlik, 2004, p. 1).

Patent thickets may not be a problem for large corporations with a portfolio of
patents that can be used as a cross licensing tool (Epstein & Kuhlik, 2004). Through
cross licensing, the firms obtain needed technology and, perhaps more importantly
protection from potential litigation. However, this same opportunity is usually not
available for an inventor with few patents who cannot leverage a small fodifol
patents against a large patent portfolio (Gay, 2002). A single patent ys“large
enough to exploit by itself” (Kahn, 1940, p. 481).

Similar to patent thickets, royalty stacking can retard new innovatiothirlWi
complex technology sectors it is rare that any single technology is cochpfisaly one
patent. Royalty stacking is the consequence of many patent licenses ore @idgtt
and a large number of patents comprised in a single product can stall incentives to
innovate because the increased risk of litigation. Further, the profits of such at preduc
already consumed in the royalties paid to the many existing patent Helaarg little,

if any, available to new innovators (Gay, 2002).

2.2.2.3 Litigation and Broad Claims

The USPTO reviews every patent filing to determine novelty and non-
obviousness. The reviewing patent clerk may issue the patent with narrowbadtybr
defined claims delineating the scope of property rights assigned to the hpzitkamt

Broad claims mean greater coverage of patent rights and provide more monopoly control
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over future innovation in the field. By definition, a broad claim encompasses anggy la
scope and has few limits on the coverage of property rights. Patents with bhoed cla
leave little room for additional innovation in the corresponding field due to patent
infringement concerns. In a field with broad claim patents, even non-patented inr®vation
cannot be implemented because of the scope of property rights awarded totitthg exis
patent holder (Wu, 2006). For example, the USPTO issued a patent to Thomas Edison
for the incandescent light with very broad claims. The broad claims of Edjzatelst
are seen to have slowed the progress of innovation in incandescent lighting and
centralized the investment decision for an entire technology onto the individual patent
holder (Wu, 2006). Broad claims issued by the USPTO may block the best ideas from
being commercialized in the future because of patent restrictions (Wu, 2006).
Furthermore, if the patent holder is unwilling to license pioneering techntagher
inventors, incremental innovation could be negatively impacted due to the legal

restrictions on using the existing technology (Duffy, 2004).

2.2.2.4 Patent Races

Current US patent law awards patent rights to the inventor who is first to tle wi
the USPTO (HR 1249). One outcome of this law is the creation of races between
companies to be the first to file and can lead to over-investment in R&D asafiems
motivated to be the first to file. Only the winner of the patent race will e |
protection leaving other competing firms with R&D expenses that may be redwandh
if implemented, infringing on the patentrace winner’'s IPR (Maurer &c®coer, 2002).

Although the 2011 patent law has attempted to change this, these duplicative efforts ha
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resulted in inefficient use of R&D and eliminate those resources for innovatathar

fields (Duffy, 2004).

2.2.3 Organizational Structure of Cooperative Innovation Communities

Organizational structures provide the foundation upon which economic motives
are realized. The existing organizational structure of IPRs has led t@tiomov
outcomes based on financial incentives through government enforced monopoly
protection. There are other organizational structures that motivate innovatmasstnat
seen in FOSS and other communitarian innovation groups. The literature on the
organizational structure of these groups is limited but includes a discussion on
“horizontal innovation networks” of collaborating innovators who work on separate
pieces of a project while improving each others’ work through feedback and input (von
Hippel, 2007). Knowledge production in cooperative innovation communities often
improves quality outcomes through the iterative process of peer revievoper Critical
discussion” (Lave & Wenger, 1994ee alsdrown & Duguid, 1991).

Other researchers identified cooperative innovation communities as
“Communities of Practice” (CoP) which are defined as communities tbatiectheir own
cultural norms and practices for the innovation process. These innovator community
cultures provide the foundation of cooperation and act as a “social control mechanism
within the community to create rules and quality outcomes (Ash & Roberts, eds, 2008)
CoPs are “A group of people bound together by their interest in a common working
practice. Social groups organized around a certain activity (practice). <sbapng a

same practice and oriented towards the resolution of common problems” (Ash & Roberts,
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eds, 2008, p. 1Examples of CoPs include government funded projects such as
ARPANET which is the precursor to the modern internet. Other examples include
industry consortiguch as sporting equipment communities.
Similar to CoPs, the term “Collaborative Innovative Networks” (COINs) has be
used to define cooperative groups which utilize electronic networking strustigiess
the internet so that “each team member can be reached quickly.” There igtheery li
hierarchical structure and the groups are “self organizing, unified byedskaion,
shared goals, and a shared value system” (Gloor, 2006, Ethic codes in small worlds)
These common values act as a substitute for conventional management
hierarchies, directing what every COIN member “has to do.” COINs have
internal rules by which they operate, for how members treat each otheowior
supportive behavior is rewarded, and for how members are punished when they
do not adhere to the code. There is a delicate internal balance of reciprocity, and a
normally unwritten code of ethics with which members of the COIN comply.
(Gloor, 2006, Ethic codes in small worlds)
COINs include so called “breakthrough technology communities” whichlesta
themselves during the exploration phase of a new technology. Sharing during this phase
creates huge learning potential among participants (Osterloh & Rota, naivevet,
often the breakthrough technology communities will separate during the commme
phase of development in order to capitalize commercially on the technology ¢osterl
Rota, 2007.). Gloor (2006, p 90) also states that “...meritocracy, consistency, and
transparency comprise the defining elements of an organizational colt@®INS,
swarm creativity, an ethical code, and a small-world network of trustatbredhips
among team participants.”

The research on COINs and COPs provide some insight into components of

successful cooperative innovation communities. Other research suggesisréhate
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limits to the effectiveness of cooperative innovation such as large, expergeapthat
cannot be easily divisible among many contributors are likely not a good candidate for
open source development (Maurer & Scotchmer, 2002). Also, some have hypothesized
that innovation fields not already covered by strong IPR are the only areasin whi
successful cooperative innovation can occur (Maurer & Scotchmer, 2002).

Collective action efforts have certain benefits over market solutionse laréa
of proprietary software, bugs are more difficult to find in private softwacause the
source code is kept secret from the beta testers and end users. Open systems al
promote student learning and can allow commercial opportunities for third party
developers of complementary services and products (Shapiro & Varian, 2003). In
pharmaceutical testing, market solutions to FDA requirements lead to outgowigch
“gives contract researchers obvious incentives to suppress and even fasstty ldzep
test programs alive.” Nonmarket solutions avoid this problem by relying on vetante
who have no incentive to keep the project alive (Maurer & Scotchmer, 2006).

The patent system and its impact on innovation have received significant
academic attention — the literature shows both positive and negative influgraterds
as a motivator to innovate. To motivate innovation, alternatives to the patent system ex
but the academic literature is limited on the structure of these organgatith the
success of FOSS, the question of cooperative innovation is becoming more prevalent in
the economic literature and there are advantages to cooperative innovation oxausghe st

traditional business model.



CHAPTER 3

THEORIES OF PROPERTY RIGHTS

[J]ust as a feast to which many contribute is better than a dinner providedaout of
single purse. For each individual among the many has a share of excellence and
practical wisdom, ... for some understand one part, and some another, and among

them they understand the whole. Aristotle (Quoted in Walden, 1995, p. 564)

An invention of humans, property “rights” removed property from its primal state
of public domain into legally enforced private ownership. Legal scholars cgreééfihe
property rights as distinct from private property powers, privileges amiimties (Cole,
2002). Indeed, legal property rights can be quite different than economic pnogleisy
as is shown in the example of the thief who éasnomic usef the stolen property in
spite of the fact that he does not poss$egal rightsto the property (Cole, 2002). Even
with these differences in perspective, much of the legal and economic foundation for
private property rights is based on theories of specialization, efficiencyrgproved
output (Cole, 2002). Even so, throughout modern history there have been groups that
have organized with the premise of converting individual property rights into conymuni
property rights. This devolution of property rights has occurred with real andctualle

property in several communitarian eras in the US and is currently occurring wit

intellectual property as manifest by FOSS communities.
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In Section 3.1of this chapter | discuss the evolution and theoretical development
of real private property starting with commonly held property and progressing to private
property laws. IrBection 3.21 analyze the evolution of knowledge as personal property,
moving from common to private ownership. | look at the impactréaproperty rights
have had omntellectualprivate property rights specifically with regard to the US patent
system. Section 3.3considers the “devolution” of private property rights based on
economic and theoretical grounds. The devolution from private property rights to
commonly held property is exemplified in historical communities that havetedje
individual private property rights and instead emphasized common pool resourcgs amon
their membership. | review the major US historical eras of common pool cotresuni
the US beginning in the 1690s with the Colonial Period through the 1970s “Free

Thinking” or “Hippie” era.

3.1 Private Property

Property rights began with commonly held property and progressed to semi-
commons and then to private property (Levmore, 2002). As complexity of production
and output increased so did the rationale for private property rights — land type and
availability of technology helped motivate the legal structure enforcingtprproperty
rights.

Locke’s classic theory of private property begins with the hypotheticaltwem
or natural state of mankind wherein “God-granted goods” are held in common. In this
primitive state, there are enough goods to go around and no one need infringe on goods

appropriated by others. Individuals transform these goods into private property by
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“exerting labor upon them.” This labor adds value in such a way that the goods can be
enjoyed by humans (Hughes, 1988).

As long as there is “enough and as good” property for others, everyone is only
limited by the amount of labor they are willing and able to apply to make thertyrope
their own. This “enough and as good” condition works in Locke’s theory because the
capacity of work by a single individual naturally limits the amount that can be
appropriated through labor. Locke also provides a “nonwaste” condition that condemns
waste as an “unjustified diminution of common stock of potential property” and violates
the “Law of Nature.” (Hughes, 1988, p. 8).  This labor theory, in its primitive state,
turns into a meritocracy where those who are willing to do the work can obtain las muc
property as they are capable (Hughes, 1988).

Many ancient groups allowed “ownership” of consumption goods but held to
moral beliefs that precluded ownership of goods in excess of ones own personal needs.
Any excess beyond that needed by an individual or family was viewexraman
property and shared with the community (Levmore, 2002). Property rights in ancient
communities evolved as society progressed through various stages of production and
distribution. During the hunting and foraging stage of production, community property
rights developed due to the nature of production. However, as communities moved away
from hunting and foraging, common property was no longer seen as efficient and
individual property rights developed as a means to promote land improvement during the

agricultural and farming stage of production (Demsetz, 2002; see als@te\2002).

! Both Aristotle and St. Thomas Aquinas addressedpipeehension of unequal property distribution as
morally unjustifiable. However, both recognizée heed for private property in order to promotedare
of property, order, and peace in society. Aquihedared that private ownership of property isagdinst
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Types of property also determined how property rights developed. For example,
as settlers entered the North American continent, those settling in theagirt
encountered vastly different land qualities than in the Great Plains regions andsalt
of the differing land endowments, different property rights developed. The theastas
of the Northeast resulted in overhunting which was ameliorated by private gropert
rights; however, on the “Great Plains and Southwest, where animals rangedgever lar
tracts of land, private rights to land did not develop because land ownership could not
confer effective control of animal stocks” (Demsetz, 2002, p. S656). Private property
rights in these areas were ineffective until technology provided low-pricbddaire
fencing allowing control of property and animals. Other technology alswaedi
change from the commons to private property. Along with fencing, tree cutiihg a
irrigation technology provided economic incentive to create farms and increased the
value of the land and intensified the motivation for private property (Levmore, 2002).
As cultures evolved and expanded to more complex legal property rights, issues
of inheritance, distribution, as well as, the moral and ethical aspects of property
ownership became increasingly relevant (Levmore, 2002). Underlying theories of
property rights developed into differing legal foundations. For example, French and

British colonization of numerous countries extended corresponding interpmedéti

God’s natural law but is rather in addition to Gotiiw and is made by human agreement. He deemed
private property as necessary for human life becauwsership produces more care, more orderly cdanduc
and resulted in better preserved peace among pelgplénas also made clear that the use of propetist

be at the service of the common good and not ®f'ghivate interests of one or more citizens”
(Dougherty, 2003). Similarly, Aristotle emphasizbdt property ownership is stewardship and coredud
that the best method of property distribution igtdorce private property rights but make the uUse o
privately held property available for the good bf a

Further, Christian and Muslim scholars recognizeat tvithout private property it would not be pogsito
perform acts of charity, an important religiousee(Dougherty, 2003).
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property rights. Depending on which country brought the ruling law, a very different
concept of property rights evolved in the colonized country. Historicallyckrenil
law minimized judicial interpretation and emphasized the rights of the statiimg in a
state-oriented system within the French colonies (Levine, 2005). Early Fieoranac
theorists, the Physiocrats, viewed private property as essential topety of the
economic system and that all institutions resulted from property rights. hEhdyhat
private property was the basis of wealth and happiness but also recognizedbetty
rights were determined by the state and considered that social and pubigvaslthe
supreme law and superseded the individuals’ right to private property (Samuels, 1961).
On the contrary, British property rights, through its courts and political system
developed into British common law which was “predominately a law of private pybpert
(Levine, 2005). During the British Industrial Revolution, increased producteéped
from specialization further motivated and economically justified the concepivate
property rights. As a result, British colonies developed a stronger pemsopalty law
(Demsetz, 2002).

The strong British private property laws played a prominent role in Adam Smith’
theory of the production process and class structure of the capitalist .sySt@m
Smith’s class theory of capitalists, landowners and laborers, subsequent etenomi
developed opposing theories of value: the utility theory and labor theory. Impgrtantl
the perspective on value, whether based on utility or labor, leads to very different
philosophical, social and economic theories on property rights. The labor theolyeof va
is based on the concept that labor power is the only ‘force’ that can produce a surplus, i.e.

the efforts of labor produces more than the cost of inputs to provide the labor, thereby
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generating a surplus (Hunt, 2002). The labor theory of value also recognizasitis
classes of the capitalist society and emphasizes the struggle héteaapitalists,
landlords and labor classes. Referring back to Locke’s theory of propers; right
“exerting labor” is the means by which individuals transform goods into privaterprope
However within the capitalist system, wealth created by labor and its attgordperty
rights does not remain with the laborer but transfers to the capitalist class. Thi
perspective of the labor theory of value has led to criticism of capitalismeintibe
capitalists retain the surplus value created by labor power thus concgnpraiperty in
the capitalist class.

John Stuart Mill saw the capitalist system of production as an individuakhstic a
competitive system and as “essentially vicious and anti-social” bettauas based on
opposition of interests rather than harmony of interests (Mill, 1879/1987). This efffor
the capitalist to amass wealth and property necessarily placed the Eticapitalist at
odds. Mill wrote that the condition of workers under the capitalist system ine=azulc
England were worse than the conditions “the most savage tribes” had ever(kfidyn
1879/1987). Individualism and opposition of interests were the foundation of capitalist
property distribution, Mills wrote:

[Capitalism] is the principle of individualism, competition, each one for himsel

and against all the rest. It is grounded on opposition of interests, not harmony of

interests, and under it every one is required to find his place by a struggle, by
pushing others back or being pushed back by them. ... Morally considered, its
evils are obvious. It is the parent of envy, hatred, and all uncharitableness; it
makes a natural enemy of all others who cross his path, and everyone’s path is
constantly liable to be crossed. Under the present system hardly any onencan gai

except by the loss or disappointment of one or of many others. (Mills, 1879/1987,
p72)
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Marx agreed with Mills and also believed that creation of wealth and property
was an “inherently social process” which should join people together — ratherghan te
them apart (Crain, 2000).

The individual and isolated hunter and fisherman, with whom Smith and Ricardo

begin, belongs among the unimaginative conceits of the eighteenth-century

Robinsonades... In this society of free competition, the individual appears

detached from the natural bonds etc which in earlier historical periods make him

the accessory of a definite and limited human conglomerate. (Marx, temhslat

1953, "Independent Individuals. Eighteenth-century ideas")

Although morally attracted to a more cooperative creation and distribution of
property, Mill saw a host of problems with the emerging theories of sociatidm a
communism. According to Mill, one of the most significant problems facing the
socialists was motivating work from the “natural man” with a tendenziogss.

Without an incentive to work for more wealth, there may be problems in the socialist
structure. Furthermore, there would be no incentive for the most capable individuals to
take upon themselves the added responsibilities of management. The ideal system
needed a leader that would divide the work fairly and justly according to aapsbil

but again, human nature caused Mill to question whether fraud and bribery would make
even this fundamental aspect fail. To make socialism work, Mill thought theded&o

be a “dispensing power, an authority competent to grant exemptions from the ordinary
amount of work, and to proportion tasks in some measure to capab(iMis’

1879/1987, p 128). Mill writes of another concern with the proposed socialist
communities, that is whether the “joint management will be as efficigheas
‘managements of private industry by private capi(ilills, 1879/1987, p 118-19). Mill

recognized the need for a new social order and encouraged trial expermedesr to

determine how best to bring about a higher social condition. Mill seemed paryicularl
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encouraged by the communitarian ideas of Fourier and Owen. (See Appendix & “Thre
Short-lived 18 Century Communitarian Groups” for a discussion on these
communitarian experiments.)

Possibly due to these problems with community ownership, Modern economic
studies based on the theory of efficient markets and rational selfsintigke a simplistic
view of property rights and assume the existence and necessity of privatéypngpés.
An overview of neoclassical economic theories reveals very little on theuiooic
private property rights other than an assumption of optimum property rightsdyased
on market equilibration theories and rational behavior (Demsetz, 2002). However, some
economists recognize the need for more robust economic theories of production and
property rights including those based on the concept of cooperation.
Almost all [neo-classical] economic models assume that all people dusiesty
pursuing their material self-interest and do not care about “social” goals.p&hs
may be true for some (maybe many) people, but it is certainly not true fybeusg.
By now we have substantial evidence suggesting that fairness motives affect the
behavior of many people. ...Reality provides many examples indicating that people

are more cooperative than is assumed in the standard self-interest model (Fehr &
Schmidt, 2006, pp. 817-18).

3.2 Knowledge as Property

Over time, as real property rights developed, knowledge and intellectual property
rights also expanded. Locke’s three propositions that provided theoretical foundation for
real private property also have been used to explain the justification ofctuell
property. Locke’s three propositions applied to knowledge as private property are:
innovation and knowledge require labor, 2) knowledge is “appropriated from a ‘common’

which is not significantly devalued by the idea’s removal,” and 3) knowledge can be
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made property without violating the nonwaste condition (Hughes, 1988). Similaf to rea
private property, the development of intellectual private property has evolved from

commons to semicommons to legally enforced private property.

3.2.1 Knowledge as Common and Semicommon Property

Before knowledge creation became private property, indigenous communities
created ideas and innovation through community cooperation. The use of early
technology — the rudimentary tools — provided the foundation for cooperation and “gave
rise to uniquely human traits such as advanced intelligence and sg€eam; 2000, p.

217) Communities formed and led to social production through cooperation and use of
technology-Tool-use also led to new modes of cooperation and communication. As
technologies advanced, people discovered the advantages of working together. For
example, they found that they could more effectively build a hut or a boat by joining
forces.” (Crain, 2000, p. 217).

Historically, communities developed innovative knowledge, or Traditional
Knowledge (TK)? over many centuries that was passed down from generation to
generation (Correa, 2001). Indigenous groups have relied on TK for centuries for healt
remedies, work procedures and agricultural methods. Many of these groupseonti
increase knowledge cooperatively and freely share that knowledge withquitogeyty
rights limitations (Correa, 2001). TK continues to impact these commuaittes

provides knowledge benefitting the health and food needs of millions of people in

2WIPO defines TK as scientific, literary, or ariisivorks and other scientific and artistic innovas and
creations that are based on tradition (Correa, 2001
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developing countries who rely on this ancestral knowledge for their day-to-dagiwe
(Correa, 2001).

Indigenous groups have found in the past several decades that commonly held TK
without legally protected property rights has led to exploitation by individuals a
corporations.

Indigenous people often believe that intellectual property law is neither a

necessary, nor a desirable, means of encouraging innovation within their

communities. As a consequence, they are sometimes easily willing tolsbare t

knowledge, which leads to its exploitationlhis situation gives raise to concern

because, although the original holders have not acquired any benefit, the

exploiters have benefited from the knowledggRagavan, n.d., “Traditional
Knowledge and Indigenous Societies”, Para. 8)

Recently, TK has earned a high profile in world trade discussions because of its
continued inferior legal status as protected property in world courts as conpared t
formally copyrighted, trademarked and patented knowledge. There are sagembf
TK used for holistic remedies in indigenous groups that have been appropriated and
patented by corporations. Examples include neem, turmeric, rosy periwinkleasgahu
and sangre de drago (United Nations Development Programme, 2000). Unless the
originators of the TK also benefit from any commercialization of this know|etge
misappropriation for economic gain is referred to as biopiracy. (See App&riGibobal
Harmonization of IPRs” for further discussion on TK and biopiracy.) Some consider
biopiracy as comparable to the imperialism practiced by various conqueeadier
centuries — the assets are taken by the conqueror and used for their sai¢Hesedin,
2004). This attitude is seen historically in the takings of real property frdigeinous
groups in North America. In spite of strong private property laws, the US Supocemte

ruled inJohnson v. M’'Intoslhat the Painkashaw Indians were not owners of the land but
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merely “inhabitants.” Justice Thurgood Marshall stated that the original tahthad
no ownership rights either individually, collectively or as a nation but only the fight o
“‘occupancy” thus legally justifying the taking of the real property @iats, 2004). This
imperialist attitude toward indigenous groups and forcible control of real pyopgrts
is comparable to the attitude currently applied to intellectual propex#yect by original
inhabitants of many countries.

As civilizations developed, the common ownership of TK evolved into a semi-
commons arrangement among particular crafts and trades. Production and@ammer
advantages often required keeping some of the knowledge secret from competitors. |
Greece and Rome, families passed down craft knowledge through many generations
requiring that production information to be kept as proprietary knowledge (Long, 1991).
Craft guilds also developed in medieval Europe as communities of artsabsed
together to share craft secrets and innovations.

With increasing technological advancements, some countries provided property
protection of innovations. Because of differing intellectual property politiesype of
intellectual property protection available in a country helps determineatheop
technological innovation and the nature of resulting inventions. Historically, cauntrie
with weak IPR systems produced industries that tended to protect their inventions as
trade secrets and encouraged highly complex technology that was difficiétsere
engineer — such as Switzerland and its specialty in watches. This pattdr® £een at

least as far back as the Industrial Revolution, when regions of the world focused on

% Guild members provided intercessory prayers fersthuls of deceased members which contributed
greatly to the discipline of guild members — sasmtgiwere put into place to reduce future prayegsiiitl
members got out of line (Richardson & McBride, 2008
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specific technological advances. England, for example, with its properécioot of
innovation developed textile manufacturing technology in the early 1800s and
Switzerland, due to its reliance on trade secrets, became known forgrecesthanics

(Moser, 2005).

3.2.2Knowledge as Private Property

Throughout much of the history of innovation, patent monopoly was absent and
the incentive to innovate was based on utility, reputation, pleasure, duty or other
motivation. However, many countries gradually moved knowledge and innovation into a
government protected monopoly status. In the US, the Constitution grants the
government power to enforce monopoly rights for innovators and the judicial system has
upheld a strong IPR system. Knowledge as property was confirmed in the 1834 Supreme
Court rulingWheaton v. Petenshen the Justices agreed that intellectual property rights
are not “natural” rights that were passed down from before civiizabut were
creations of civilization as rights of government legislation (Mossoff, 2007, pl
Court held to the idea that labor creates property in both real and intelleetuad ar
“[t]hat every man is entitled to the fruits of his own labor must be admitted; but he can
enjoy them only, except by statutory provision, under the rules of property, which
regulate society, and which define the rights of things in general” (2607, p.6).
The Court continued to interpret the concept of patent rights as equivalent to reatyprop
throughout the f@century. In 1846, the court “instructed the jury that “[a]n inventor
holds a property in his invention by as good a title as the farmer holds his farm &hd floc

(Mossoff, 2007, p.7).
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As intellectual property rights were enforced by the courtsyéineeptionof

knowledge creation shifted away from a social community based processliiaiy
individual process. The enforcement of strong IPRs has fragmented theaspeket of
innovative knowledge into individual components — promoting the concept that inventors
are individual lone geniuses rather than one component of a long incrementas.proces
Freidrich Hayek noted in 1945 that knowledge cannot be concentrated in a single mind
but rather is dispersed among many people (as cited in Cole & Lee, 2003). Even the
most profoundly transformative innovations are based to some degree on existing
knowledge and prior art. Thus, building on previous work, innovators sequentially

developed new and better technology (Boyd & Richerson, 1985).

3.3 Devolution of Property Rights

Some groups have responded to the social and financial cost of private property
by creating communities that reject private property and have returnesaatttice of
common property. One theory in real property rights may help explain this b calle
“devolution” of property rights based on transaction costs (Levmore, 2002). A tall road
for example, at one point may have a geographic monopoly which encourages private
property; however, as competition builds other routes and more efficient tratigport
methods are developed, the upkeep of the toll road exceeds its income and itagethere
more advantageous for the private property owners to abandon the road and allow it to
become common property with common upkeep (Levmore, 2002).

Historically, some communities have returned personal property rights back into

common pool resources. These groups include religious and intellectual groups of the
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19" and 28' centuries such as the Amish, Owenites, Fourierists, Shakers and “hippie”
communities of the 1960s and 70s. Anthropologists have identified five periods of
communitarian social experimentation in the United States referreditdeagtional”
communities (Brown, 2002).
1) The Colonial Period (1620-1776) with the Amish, Moravian Brethren, and the
Shakers;
2) The “Shaker Influx” Period (1790-1805), references the growth of Shaker
communities and rise of other communitarian systems at the turn of treed@iry;
3) “Utopian Socialist” Period (1824-48) which included “Bible Socialistperiments
founded on Christian ideals and secular communitarian experiments;
4) “Anarchist Movement” at the turn of the 2@entury; and
5) “Free-Thinking” movement of the 1960s and 70s (associated with thepiaHi
movement) which was based on a radical rethinking of prevailing | segiaes.
Applying the theory of the devolution of real property rights to intellectual
property, there is evidence that transaction costs have caused knowledge creation, in
some cases, to move away from government enforced monopoly protection. There is
evidence of historical common resource communities that cooperated to inngkate w
protection of monopoly exclusivity (Von Hippel, 2002). Additionally, during the last
decades of the J0century to the present, thousands of intentional communities have
formed over the internet to develop innovation knowledge, most prevalently FOSS. |
have identified this period of FOSS creation as a sixth period of intentionalwuties
with common-pool resources. FOSS communities include geographically disperse
community members who typically do not maintain common real property but rather
common-resource intellectual property. | refer to this period as the “Onfiogation
Movement” and add it to the previous five eras of intentional communities as shown in

Figure 3.1.

6) “Online Innovation Movement” includes geographically disperse contribwitis
create knowledge that is freely available to community members.
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1848 1910 1970 Present

FIGURE 3.1 — Intentional Communities with Common-Resource Property Rights

The above timeline is based on the previously identified five periods of
intentional communities (Brown, 2002) with updated information to include the “Online
Innovation Movement.” Online innovation communities are comparable to the previous
five periods of intentional communities in that people combine efforts to achieve a
common social agenda and to share common-pool resources. Online communities differ
from their predecessor communities in that real property is not held in commorhleut rat
participants’ intellectual property is contributed to the community and held imoom
No physical location of the online community is required because the innovation
knowledge is collected via the internet and only a portion of the participants’ time and
effort is contributed to the common cause of the community. Because real ypropeit
held in common, a complete lifestyle focused on the intentional community is not
required in these knowledge creation communities. Online communities narrowtuike fo

of the community more specifically to the creation of common resource abtelle

property.
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In summary, strong property rights developed over time based on production
efficiencies, available technology and types of property. Legal prateatiprivate
intellectual property rights grew out of real private property theories. filtlRw a
similar historical development to real private property with increasedqtian based on
theories of production methods and innovation incentives.

Some have criticized strong real private property rights based on inequitable
distribution of property. Based on economic and social concerns private progletsy ri
in some cases have devolved to common-property rights. Similarly, privateciutz|
property rights have devolved into common-pool intellectual property within some

communities.



CHAPTER 4

COOPERATIVE INNOVATION: SOCIAL UTOPIAN

CASE STUDY COMMUNITIES

As to their cooperative mode of working and living, who can say that there is not
in it the germ of a principle which will yet be needed to reform the evils of
money-grabbing and monopoly? (Staff Correspondent, 1881, p. 5)

In Section 4.1of this chapter, | introduce {&entury US communitarian groups
and identify three case study communities that also have record of commuanitar
innovation: Shakers, Mormons and Oneida Perfectionists. Each of these three gase stud
communities were founded as religious communities during the Shaker Influx and
Utopian Socialist periods (as discussef€rapter 3 and overlapped in time and
geographic region during the 1800s in the Northeastern United States. Primary and
secondary source records for each of these communities provide evidence ofte@opera
innovation outside the incentives created by patent monopoli€ections 4.2 — 4.4
provide an overview of each group’s socioeconomic foundation and the communitarian

innovation for each of the communities.
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4.1 19" Century Communitarian Groups

A map of the world that does not include Utopia is not even worth glancing at
for it leaves out the one country at which humanity is always landing. (Wilde, 1891, p.
16)

The burnt over district of upstate New York, so called because of the extreme
religious upheaval fomented by numerous itinerant preachers, gave birtiertal &ble
Socialist communities. During this time, not only were communitarian grouped by
domestic idealists, but also many religious and economic refugees fropeEzame to
the United States anxious to put into practice the communitarian theories netaithow
their home countries. “No other period comes close to matching the record oftthe firs
half of the nineteenth century,” for the creation of communitarian experir{@essor
1953, p. 506}

America experienced an intense wave of social reform in the decadieg)lep

to the Civil War. This wave broke in many directions: antislavery, temperance,

Christian revivals, new religious sects, communal living, socialism, Foumieris

San Simonism, feminism. ... [and] others branched off into experiments with

new types of communities. What is noticeable is the role that formal

organizations played in all these efforts. ... [SJome reformers... looked forward,
and sought ways to reconcile market freedom with moral frameworks of order
inherited from republicanism through “modern” methods, particularly methods of
organization. Through organization, they did not reject the market, but rather

sought to rationalize it. (Lipartito & Sicilia, eds., 2004, pp. 95 - 96)

Table 4.1 below is created from two contemporaneous publications of'the 19

century: “American Communities: Brief Sketches of Economy, Zoar, Betheora,

Amana, Icaria, The Shakers, Oneida, Wallingford, and The Brotherhood of the New

* During the first half of the ¥®century there is record of over 100 communitaggperiments in the
United States. Some of these experiments toolepfathe frontier states of Indiana, Wisconsin, $digri
and lllinois; however, many more took root in thermestablished states of New York, Pennsylvania an
Ohio, giving reason to question the theory thatgtuespect of the harsh frontier life motivated
communitarian practices (Bestor, 1953).



TABLE 4.1 — 19" Century Communitarian Groups

Community Name

Location

Amana Homestead, lowa
Aurora Aurora, Oregon
Bethel Bethel, Missouri

Fountain Grove

Santa Rosa, California

Salem-on-Erie

Brocton, New York

Harmony Economy, Pennsylvania
Icarian Corning, lowa

Oneida Oneida, New York
Wallingford Wallingford, Connecticut
Zoar Zoar, Ohio

Alfred (Shaker) Alfred, Maine

Canterbury (Shaker) Shaker Village, New Hamp

Enfield (Shaker)

Enfield, New Hampshire

Enfield (Shaker)

Thompsonville, Connecticu

Gloucester (Shaker)

West Gloucester, Maine

Groveland (Shaker)

Sonyea, New York

Hancock (Shaker)

West Pittsfield, Mass.

Harvard (Shaker)

Ayer, Mass.

Mt. Lebanon (Shaker)

Mt. Lebanon, New York

North Union (Shaker)

Cleveland, Ohio

Pleasant Hill (Shaker)

Pleasant Hill, Kentucky

Shirley (Shaker)

Shirley Village, Mass.

South Union (Shaker)

South Union, Kentucky

Union Village (Shaker)

Lebanon, Ohio

Watervliet (Shaker)

Shakers, New York

Watervliet (Shaker)

Preston, Ohio

Hopedale Millford, MA

Owenites Harmony, Indiana
Fourierists Brook Farm, NY and others
Skeneateles Community Unknown

Beizel's Community Unknown

Snowberger Community Unknown

Ebenezer Community Unknown

Janson Community Unknown

41



42

Life” (Hinds, 1878) and “The Oneida Community and American Socialism” (stla
1900). This list provides representation of the diversity of communities and locations but
is not exhaustive of the many communitarian projects implemented in'theetfury.

Although the 18 century was unprecedented for the number of geographic
communitarian experiments that were initiated, most of these experiments tidtnot
beyond a few years. These “utopian settlements above all else [wergjtatterthange
structures and thereby to change the conditions under which individuals act and live”
(Cooper, 1987, p 2). The practice of common-pool resources attracted a large number of
participants based on ideals of equitable distribution and social agendas; however, the
organizational structure of these communities did not always lead to successful
community building. (SeAppendix Bor a discussion on three short-lived"@ntury
communitarian groups.)

A serious concern for the success of these communities, as noted by John Stuart
Mill, was the lack of incentive to work and especially the lack of incentive for tdst m
qualified individual to undertake difficult leadership responsibilities. Howelrer, t
influence of theSecond Great Awakeniran social reform in the i’gcentury provided
significant member motivation and charismatic leadership to many of these
communitarian groups. The evangelical movement of the early 1800s had a profound
impact on communitarian experimentation. The founders of religious movements
accepted the onus of community leadership along with the position of religioushepder
as a call from God. Indeed, a religious tenet was a focus on salvation and alilhepe
by preparing a better society of people (Cook, 1985). Charismatic rellgemlesrs

consolidated groups of likeminded believers into social and economic structures.
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Charismatic religious leaders headed many of the most successful coraspunit
including Father Rapp (Rappites), Joseph Smith (Mormons), John Humphrey Noyes
(Oneida Perfectionists) and Ann Lees (Shakers).

Many of the religious communitarians adapted to harsh conditions and esthblishe
new policies and locations when social and economic forces required. Some exiserime
such as the Mormons in the Great Salt Lake Basin, deliberately estabfisireds
considered so hostile that no other group would bother to challenge their religidais, soc
or economic system. Others, to preserve economic solidarity and social isokdtled, s
in populated areas but maintained their own foreign language upon moving to America
rather than learn English. Examples include the Rappites and Amana Coltastspt/
their native language to isolate themselves from the surrounding world. These were
attempts to preserve community organization and structure from the oftée atvatks
of the outside world.

Furthermore, several communities created innovative knowledge and developed
new technology used to ease their own labor or improve the community’s financial stat
through commercial success. Based on the available record of innovation, three
communities were chosen for use as case studies: the Shakers, Mormons and Oneida

Perfectionists.

4.2 Shakers
A group of Quakers in Manchester England accepted Ann Lees (shortened to Lee
after immigrating to the US) as the “Mother in Christ.” Lee and eigravais left

England in 1774 for New York and in 1780 the Shakers succeeded in proselytizing
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several new members to join their small group (Blinn, 1884). Late in theet8ury,
Shakers began the move to communitarian principles and shared property. One Shaker
Elder wrote, “The time is come to give up yourselves and your all to God — your
substance, your temporal property -- to possess as though you possessed ndt” (Cosge
Miceli, & Murray, 1997, p 132). In 1795, the Shakers’ first community covenant asked
members to give all their worldly property to the “Joint interest of the Chuighsed on
the communitarian principles, all members would have equal rights and there would be
no differences based on what any individual brought to the community (Cosgei, Micel
and Murray, 1997, p 132). By the earlyM&ntury when Father Joseph Meacham and
Mother Lucy Wright became co-leaders the Shakers were practiciegitimaunitarian
ideal of shared property (Alexander & Keep, 1995).

The change to communitarian principles and common property was successful for
the Shakers and by 1888 (at the publication of the autobiography of Shaker Elder
Frederick Evans) the Shakers had grown significantly and amassed adairtarh
wealth. At that time, there were approximately 70 small Shaker comnsunitie
several (three to eight communities) located closely togethkradgjbining land to form
a Society. There were 17 Societies of US Shakers comprised of “bdtweamd five
thousand individuals” located in New York, Massachusetts, Connecticut, New
Hampshire, Maine, Ohio, and Kentucky (Evans, 1888, p 260).

As an offshoot of the Society of Friends (Quakers), the Shakers believedyin man
of the same concepts such as “the peace principles, the no poverty principle, thesplainnes
of dress and language” but also added celibacy as a means to a higher ppifiédgtibn

(Evans 1888, p. 259). The Shakers did not expect every group member to practice
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celibacy but only those of a higher spiritual nature. Celibacy was considered an
important step to spiritual perfection and was also considered a practicalreéacurb
global overpopulation (Evans 1888, p 215).

A “central idea” of the Shaker religion was the “duality” of the “DeHgsence”
defined as a male and female god (Evans, 1888). Based on this doctrine, within Shake
communities women had equal religious, economic, social influence and power as men.
The Shaker community was one “where woman has absolutely the same freedom and
power as man in every respect” (Evans 1888, p. 268). Communities were organized into
groups referred to as “families” with leadership responsibilities diz@®veen the male
and female members. Families varied in size and economic circumstanasdirgpe
geographic location, business ventures and abilities (Cooper, 1987, p. 4).

...each of these communities was further divided into semi-autonomous

subdivisions called Families. Each Shaker community consisted of two to six

Families, units ranging in size from about ten to more than one hundred persons.

... Those living in a Family worked and consumed together, sharing income and

assets. (Cosgel, Miceli, & Murray, 1997 p. 133)

Shakers strongly believed in effective use of time and implemented labog savi
devices of their own design and others. During the 1800s, Shakers were widely
considered as savvy inventors of technology which they used to improve effiaighc
production of quality goods. Shaker Elisha Myrik (as cited in Becksvoort & Sheldon,
2000, p. 11) explains the Shaker attitude toward innovation as “every improvement
relieving human toil or facilitating labor [gives] more time and opportunity foraimor
mechanical, scientific and intellectual improvement and the cultivation ofrednd

higher qualities of the human mind.” Based on historical records including newspaper

articles, journals, and interviews numerous inventions were attributed to thesShake



46
The New York Daily Tribune reported in 1881 (Staff Correspondent) that Shakers
invented the machine manufacture of “wire cards” for wool and flax.
Additionally, The Shakera community produced newsletter, reported in 1877 (as
cited in Buckingham, 1877) that Shakers invented the:

e manufacture of corn-brooms and improved the process for creatiognbro
handles;

planing-machine;

self-acting cheese press;

Clothes-pins;

Shaker washing machine;

Mowers and reapers;

machinery for twisting whip handles;

pea-sheller;

printing presses used by the Shakers of Lebanon and Watervliet for printing

seed bags and herb papers; and
e machine for filling seed-bags,

The Shakefas cited in Buckingham, 1877, p. 59) also reported that “the first
circular saw ever made was invented by the Lebanon Shakers, and may bedsgen to
the "State Geological Department,” at Albany, N. Y., where it was depogiterbbG.

M. Wickersham.” In an interview published in The Boston Sunday Globe (as cited in
Rothschild, 1981, p 314-15), Eliza Babbit (a Shaker Eldress) remembers her cousin
Tabitha Babbit as the innovator of the circular saw in 1810:

One day while watching the men sawing wood, she [Tabitha Babbit] noted that

one half the motion was lost and she conceived the idea of the circular saw. She

made a tin disk, and notching it around the edge, slipped it on the spindle of her

spinning wheel, tried it on a piece of a shingle and found that her idea was a

practical one, and from this crude beginning came the circular saw of today. Sis

Tabitha’s first saw was made in sections and fastened to a board. A Lebanon

Shaker later conceived the idea of making the saw out of a single piece lof meta

The Globe Republic of Springfield, Ohio reported in 1886 that the Shakers invented cut

nails. A 1904 study on Shakers explained how the cut nails were conceived and developed
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as “Sister Tabitha” watched the men manufacture nails she realizediisatould be cut
from a sheet of iron; the idea was “worked out to a success” to produce cuasailed in
Carson, Lanier, & Carson, 2000).

The St. Paul Daily Globe (1895, n.a.) printed that the Shakers invented a cure for
dyspepsia and also reported in 1905 (n.a.) that the Shakers were credited withgnventi
A type of alloy metal;

Rotary harrow;

Modern harness; and the
Stove lid lifter

Other inventions attributed to the Shakers by modern researchers, amongmeasy ot
include “hair caps” for balding Shaker men; a device for paring, coring amgkqog
apples; revolving oven; machines for box cutting and basketry; and, a dough-kneading
machine (Carson, Lanier, & Carson, 2000).

The list of inventions is extensive because Shakers were motivated to improve
their conditions. Father Meacham stated, “We have the right to improve the inventions of
man, so far as is useful and necessary, but not to vain glory or anything supe(tisous”
cited in Andrews & Andrews, 1974, p. 152).

Based on the available information, there is evidence that Shakers practiced
communitarian innovation among those who worked on the circular saw and the cut nails.
Also, different Shaker communities cooperated together to innovate. Theobeba
community of Shakers invented the printing presses for printing seed bags and herb

papers and the Watervliet Shaker community improved the process (Buckingham, 1877).
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4.3 Mormons

Founded in New York by Joseph Smith in 1830, the Mormon religion, like many
others at that time, was a response to the millennial hope of a perfect sbteeing
persecution, Mormons established successive communities in New York, Ohio, Missouri,
lllinois/lowa, and finally Utah. The Mormons practiced formal communitariarciples
during two of those periods: one in Missouri and the other in Utah (Gardner, 1922).

The first period of Mormon communitarian practice came about after Mormon
missionaries converted an Ohio Campbellite preacher, Sydney Rigdon, and his
congregation. Rigdon had formed a Utopian Socialist experiment called “Thl’Fami
based on Robert Owen'’s Indiana experiment (Cook, 198Ajter meeting Rigdon,

Joseph Smith introduced communitarianism to the Mormon membership with the
revelation of the “Law of Consecration” (Cook, 1985)he Law explained that all

property rightfully belonged to God and individuals were only “stewards.” Soon after
Smith announced the law some members implement the concepts by assigning iall of the
property to the community and received back only according to their needs and
capabilities. Members were expected to sign deeds of gift and contract wbikhbp (a
community leader responsible for members’ welfare) who would in turn guarante
provision for the steward and his family in case of infirmity or old age (AomdL976).

Mormons who “consecrated” their property to the group would then receive back

only the amount needed for their family. Any excess output at the end of the year would

® SeeAppendix Afor a discussion on Owen'’s Indiana experiment.
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again be consecrated to the gréuphe idea was to place all families on equal
psychological and physiological footing -- “considering the family ok,
circumstances, needs and ‘just wants™ (Arrington, 1976, p. 15). In this way e&dnp
maintained responsibilities of ownership but gave all excess to the group.wasdstef
property, individuals were responsible for what they did with their allocation. Goods
were provided free of charge from the storehouse to members in need andemsyweas
sold outside of the community for profit (Cook, 1985 ven if distribution of resources
was not exactly equal based on quantity, it was intended to be equal based on need
(Romney, 1966). Similar to the other case study communities, Mormon leaders
implemented a nontraditional family structure. Several male leadetscprhpolygamy
and married women who were otherwise unmarried. Although strongly rejgcted b
outsiders, polygamy provided a means to include women in the socioeconomic structure

created by the Law of Consecration.

® Another problem considered by Smith was that caasiexg the surplus back to the community could
threaten the incentive for profit. Neverthelessfdit that the annual negotiation with the bisfapthe
‘needs’ of each family could indeed influence thefgp motive of the stewards and raise the livitanslard
of all in the community (Cook, 1985).

’ Section 42, verses 32-33, of The Doctrine and Canen(Smith, 1981, p. 72), a Mormon scripture,
explains the process of consecration and the stisivarsponsibilities. Also, the scripture discissee use
of excess property.

32) And it shall come to pass, that after theylaigtbefore the bishop of my church, and after that
he has received these testimonies concerning tieecaoation of the properties of my church, that
they cannot be taken from the church, agreeahbigytoommandments, every man shall be made
accountable unto me, a steward over his own prgperthat which he has received by
consecration, as much as is sufficient for himaetf family.

33) And again, if there shall be properties intlh@ds of the church, or any individuals of it,
more than is necessary for their support afterfitisconsecration, which is a residue to be
consecrated unto the bishop, it shall be kept toimidter to those who have not, from time to
time, that every man who has need may be amplylisglbgnd receive according to his wants.
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Mormons implemented varying degrees of the Law of Consecration once they
were forced out of Missouri and removed to lllinois, Nebraska and lowa. Although the
practice of the law ultimately failed due to practical and legal prahlémemained an
ideal to which each member was to aspire (Arrington, 1971). The practicergd,tithi
payment of “one-tenth of all their interest annually” (Smith, 1981, p. 238), was
introduced to prepare community members for the complete practicelcivhef
Consecration at a later time. The Mormon scripture explains:

The Lord had previously given to the Church the law of consecration and

stewardship of property, which members (chiefly the leading eldetsyed into

by a covenant that was to be everlasting. Because of faitutiee part of many

to abide by this covenant, the Lord withdrew it for a time and gave instead the law

of tithing to the whole Church. (Smith, 1981, p. 238)

Getting to the Great Salt Lake Basin was a life threateningemaltich required
extensive cooperation among members. The attitude of cooperation included an example
of cooperative innovation that occurred during the exodus from Nauvoo to the Rocky
Mountains. The Mormons left their settlement, Nauvoo, founded on the East shore of the
Mississippi in Southern lllinois to make their way toward the Rocky Mountains. The
first group leaving for the Rocky Mountains created daily travel logs in avdacilitate
travel by later groups. William Clayton, one of several mileage legéss in the group,
counted the revolutions of a wagon wheel and kept records of each revolution in order to
calculate the distance travelled (Wright 1997-98). At the end of each dayirere
widely divergent estimates from those keeping track of the distance travelied. T

variance motivated Clayton to initiate an innovation that would more accuratetyiraea

the distance each day.
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The personal journals of William Clayton, Orson Pratt and Appleton Harmon
provide record of cooperation among the members of the wagon train to create a device
that measured the distance traveled during each day and from landmark to kandmar
(Wright 1997-98f Because numerous people were involved in the creation of the
odometer, there is debate among a few scholars today as to who should aceigty rec
credit as “inventor” of the Mormon odometer or the “roadometer.” Based on grimar
source journals and several secondhand accounts | have reconstructed some of the events
surrounding the cooperative invention of the Mormon odometer and found that no single
person can be credited with devising the entire invention but rather severaluatsvi
collaborated throughout each stage of invention: concept, design, manufacture,
reworking and refining.

During the idea and design stage, Clayton (1921) recorded in his journal on
Monday April 19" that he had “advanced” the idea of an odometer to several other men
in the party who seemed to agree that idea had merit. On APfilayton (1921)
further discussed the idea of an odometer and described the concept of the machine he
had in mind:

| again introduced the subject of fixing machinery to a wagon wheel to tell the

distance we travel, describing the machinery and the time it would take to make it

&c several caught the idea and feel confident of its success.

There was no further report of progress on an odometer until I\tﬂa\wr&n

Clayton (1921) reported in his journal that he is more certaintlieamileage estimates

8 Although available for purchase in England anéwtsere, the Mormons failed to bring an odometeh wit
them on the trail westward. However they did hatreer measuring and scientific tools including: éon
circle of reflection, two sextants, one quadrant artificial horizons, one large refracting telege,

several smaller ones, two barometers, several theaters, besides nautical almanacks [sic], bookpsm
&c. (Wright, 1997-98, page 84)
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of others were too high, increasing the need for a more precasireeobtained from an
odometer:
This morning | determined to take pains, to know for a certainty how far we travel
to day. Accordingly | measured the circumference of the nigh hind wheel of one
of brother Kimballs wagons being the one | sleep in, in charge of Philo Johnson. |
found the wheel exactly 14 feet 8 inches, in circumference, not varying onle eight
of an inch. | then calculated how many revolutions it would require for 1 mile and
found it precisely 360 not varying one fraction which somewhat astonished me. |
have counted the whole revolutions during the days travel and | find it to be a
little over 11%4 miles. (20 revolutions over.) ... Some have past the days travel at
13 and some 14 miles, which serves to convince more strongly that the distances
are overrated. | have repeatedly suggested a plan of fixing machinery goa wa
wheel to tell the exact distance we travel in a day, and many begin to be sanguine
for carrying it into effect, and | hope it will be done.
With wagon wheel measurements and calculations of revolutions required to
measure a mile, Clayton developed an initial design for the measuring.deiveo days
later, on May 10, 1847, Orson Pratt wrote in his journal that Brigham Young wanted Prat
to design a device to record more accurate mileage (as cited in Wright 199h&&) is
no record of Clayton’s specifications for his odometer design; howeverdiRfrarovide
in his journal a detailed specification of an odometer design. The outcome of the final
instrument was significantly different than that proposed by Pratt and wakketyy
modified by a team working on the creation of the device as the original design proved t
be impractical (Wright 1997-98).
At this stage of the innovation Appleton Harmon, a skilled wood worker, became
involved with building the odometer from wood and likely provided input regarding the
practical implementation of the original design. Upon completion of the wooden

odometer, Amasa Lyman wrote in his journal that the communitarian innovation included

an added wheel to the odometer to count ten miles (as cited in Wright, 1997-98).



53

Another design improvement was necessary once the instrument was exposed to
rain which caused the wood to expand and resulted in cogs that would not work properly
and break. The problem was solved by creating a wooden housing to protect the cogs
from the weather. Later, Clayton (1921) wrote in his journal that the roaeibceétnot
work properly on steep descents but that the next day he got the roadometer fixed during
a breakfast breakdnce arriving in the Salt Lake valley, the Mormons improved and
repaired the roadometer in preparation for a group of men who were to return and help
others make their way to the valley. William King manufactured a new machmanv
additional improvement of measuring one thousand miles (Wright 199R&&)rds also
show that along with King others were involved in this stage of improving the iresttum
including Clayton and Orson Whitney (Egan, 1917).

There is no evidence that any of the roadometer innovations or improgement
were patented but a guidebook titledihe Latter-day Saints' emigrants' guid@/as
published based on the mileage records obtained from the improved roadomet

(Crawley, 2005f.

4.4 Oneida Perfectionists
Similar to the many other utopian experiments of the mitiekdtury, the Oneida
Perfectionists established a community of common property and equal work

opportunities. As with the Mormon community, some of its social practices implednent

® The complete title isThe Latter-day Saints' emigrants' guide: beingotetaf distances, showing all the
springs, creeks, rivers, hills, mountains, camgtages, and all other notable places, from Couidiffs,
to the Valley of the Great Salt Lake. Also, thétlates, longitudes and altitudes of the prominennis on
the route. Together with remarks on the naturéefiand, timber, grass, &c. The whole route hatiagn
carefully measured by a roadometer, and the disthom point to point, in English miles, accurately
shown. By W. Clayton St. Louis : Mo. Republican Steam Power Press-Geasn& Knapp. 1848.
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in later years were highly controversial and ultimately contributed to theldi®n of
the community in 1881.

As a student at Yale Divinity School in 1834, John Humphrey Noyes declared
over the pulpit that he had no sin. His perception of sin was much different than the
typical Congregational Church view at Divinity School and Noyes was expelle due
his unorthodox teachings (Oneida Association, 1849, p.3).

By 1848, Noyes and a small number of followers (several family members and a
few other believers) established a communitarian society in Oneida, New ¥ its
First Annual Report (Oneida Association, 1849) the community reported businesses of
saw mills and lumber operations to finance their association but did not expect these
operations “or any other labors to meet the expenses of the year, but looked mamly to t
capital coming in with its members, and the subsidies of its friends” (Onssizciation,
1849, p. 6). Comparable to the many other struggling contemporary communitarian
groups, Oneida Perfectionists’ ability to become self-sustaining dependbd arrival
of new members with assets which they would commit to the society. Unlike most
contemporary groups of the time, Oneida not only became self-sufficient but also
financially successful.

Even though the Community optimistically reported in 1849 (Oneida Association)
that it would become self-supporting by the following year, it was anothen yeaes
before its operations in lumber, fruit bottling, silk machinery, and especiathehtriaps

provided sufficiently for its members (Oneida Community, 188 For the Oneida

19 The Oneida Community Handbook published in 186T@Rcial Experiences and Conditions”, para. 1)

stated:
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Perfectionists, the concept of communitarian property included sharing foodiagd |
quarters with each other in a large community family. For Noyes, a lagitadme of
the concept of shared property was to establish the doctrine of “compleageaxsihere
every man and woman in the community was shared with each other and only
discouraged “exclusive relationships” between one man and one woman (Oneida
Association, 1849).

Oneida Perfectionists gathered into groups and practiced what was rédeased
“Mutual Criticism”. This practice provided a forum to group members to awgnces
and give feedback to other group members regarding their behavior and performance i
work, religious and social interactions (Oneida Community, 1876). An alignment of
several important factors brought about the success of animal trap manufacturing f
Oneida. First, the move to Oneida NY brought the group of Perfectionists within a few
miles of Samuel Newhouse’s farm. At that time, Samuel Newhouse had beag maki
and improving traps since his teenage years and established a local reputatioléy
trap makeiNoyes, J. H., Ed. 1865).

In 1835 Newhouse married one of the members of the Oneida Community and
converted to the Perfectionist vie@soyes, J. H., Ed. 1865)He became a resident and

member of the Oneida community and for the first several years as Cotyymember,

“... Oneida was not, for the first eight years ofdatgstence, self supporting, owing to many
causes, such as the lack of well-organized busisesise printing of a free paper, extortions of
seceders, outside enemies, etc.; but since 188 lias been a gradual improvement in its
circumstances. ... Community members are employeakimdifferent mechanical branches carried
on. Beside the ordinary businesses of carpentagkisimithing, shoemaking, tailoring, dentistry,
etc., there is a large satchel-factory on thedfithe old Indian saw-mill. At another location tae

is an iron foundry and saw-mill. At another there krge machine-shops and extensive trap-
works, where are annually made many thousands whiNese's celebrated steel traps... The
earnings of the Community for the last ten yearetaveraged $18,000 a year, clear of expenses.
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Newhouse was forbidden to make traps, possibly to prove his loyalty to the Association
and belief in its ideals or possibly because trapping did not coincide with the cagnmuni
belief in nonviolencadowever, when a letter arrived for Newhouse requesting a
production order of 500 traps, Noyes recognized the potential for financialnghin a
decided to begin the business of trap-making (Newhouse,1865).

Beginning in 1855, the Community began manufacturing traps for commercial
purposes and within a short period of time the Newhouse trap provided much needed
financial success to the Community. Along with the good fortune of gaining a member
with trap making skills, the rise in fur prices and the Westward expansion irSthe U
greatly increased the demand for traps. Noyes was prescient enouglzothedlthe
success of his community depended on a strong business venture and focusemhefforts
improving the manufacturing process and the performance of the traps (Newhouse,
1865).

Through the cooperation of several within the Community, “mechanical
appliances” were invented to more efficiently manufacture the traps aedsecr
production. Members of the group invented machines for “cutting or stamping the
various parts, which quickly do the hand-work of ten or fifteen men.” (Oneida
Community, 1867). Several unnamed “young men” along with Newhouse and Noyes
invented machinery that took the production of traps from a handmade process to a
machine driven process and dramatically increased the output of traps (Newllidfiige

Among them were several young men, who, together with Messrs. Noyes and

Newhouse exercised their inventive powers in devising mechanical appliances t

take the place of hand-labor in fashioning the different parts of the trap. A power-

punch was the first machine introduced, then a rolling apparatus for swaging the
jaws. (Newhouse, 1865, p. 117)
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In addition to making the manufacture of traps more efficient through
mechanization, the Oneida Community also collaboratively improved the trapsyp€he t
of materials used and the mechanism of the spring component were improved upon by
the Community efforts.

Soon it was found that malleable cast-iron could be used as a substitute for

wrought-iron, in several parts of the traps. ... One by one the difficulties in the

way were overcome by the ingenuity of our machinists, until at length the whole
process of forming the spring, from its condition as a steel bar to that of the bent
bowed, tempered and elastic article, ready for use, is now executed by machinery

almost without the blow of a hammeiNewhouse, 1865, p. 117)

Through cooperative innovation the production and function of the animal traps
were improved and commercialized to become one of the most successful traps of the
time. The Oneida traps gained national and international reputation and, in a short tim
demand exceeded the ability of the Community to supply the traps which drove the
community to increase mechanization of the trap production. In 1856, the community
moved production to a bigger space with more efficient production machinery and in
1857 the community produced 26,000 traps, which was more than the total combined for
the first 5 years (Wonderley, n.d.). Although there is no clear record thanthda
Perfectionists rejected patent protection on religious or moral principlegieavrof the
US Patent and Trademark Office records shows no filing for a patent by Nedrous
Noyes for the trap innovations. Additionally, there is evidence that the Oneida
Perfectionists rejected IP projection based on competitors that pirateantteeand
design of the trap.

The reputation which has come to [Newhouse] on this basis, has made it seem

desirable to other manufacturers, in some instances, to pirate his name to give
currency to their imitations of the “Newhouse Traps.” (Newhouse, 1865)
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Due to outside pressures against Complex Marriage and internal strife, in 1880 the
community disassembled as a communitarian group and restructured as asioaRyc
with five businesses — “the making of spool silk, traps, chains, canned fruit, and
silverware” (Lowenthal, 1927, p. 114).

In summary, although there were many communitarian experiments in the 1800s,
| have chosen three for case study analysis based on available records ofanramht
successful communitarian socioeconomic structure. | have reviewed the Shaker,
Mormon and Oneida Perfectionist social and economic organization along with the

communitarian innovations in each of the communities.



CHAPTER 5

COOPERATIVE INNOVATION: FOSS CASE STUDY COMMUNITIES

In the previous chapter, | selected three historical communitartapg as case
studies for communitarian innovation. In this chapter, | look at FOS$ncoities that
promoteintellectual common-pool resourceSection 5.1reviews the origins of FOSS
culture beginning in the mid-30century and discuss the impact of strengthening IPRs on
the development of FOSS. Of the thousands of FOSS communitiesiséstzbin
response to the privatization of software innovation, | identify tboeemunities for case
study analysis, Linux, Apache and Firefox, which have created ssfuatceommunity
structures and produced innovation that is widely implemeredtions 5.2 — 5.4
provide an overview of each FOSS case study community and brieflysdisach

community’s invention.

5.1 Software Intellectual Property Rights

During the early history of computers, from WWII to 1975 (when IBM separated
its operating system software from its hardware), cooperation among iorowht
software was expected and considered common practice. Developers continuously
shared modifications with each other and code changes were made availabta& any

who cared to see them. At the 1965 Fall Joint Computer Conference, well before open
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source software became a topic of discussion, a technical paper presentatchrced
the Multics System software (Corbato & Vyssotsky, 1965, The Multisge8)). This
presentation provides insight into the foundations of software creation and the then
current FOSS psychology. The paper and presentation explained that the Mutgos Sys
should be freely available in order to “withstand public scrutiny” and to “make the inner
operating system as lucid as possible” for current and future users (Corgsséisky,
1965). Code that was accessible to everyone increased the potential thatvdre sof
could become even better.

The system will evolve under the influence of the users and ahguities for a

long time and in directions which are hard to predict at this tiles..expected

that most of the system additions will come from the users #leassand the
system will eventually become the repository of the procedure atal da
knowledge of the community. (Corbato & Vyssotsky, 1965, Conclusions)

As computers became faster, smaller and more powerful, an important part of the
software developer and academic culture in the 1960s and 70s was the pénsestent
sharing of computer code. The source code was made freely available with the
understanding that it would be subjected to further changes and modifications which, in
turn, would be made available to all others who may want to use it as is, or modify it
further.

Unix, a timesharing software system, is an example of the openness in which
software was developed at that time. Bell Laboratories developed Unix andeat tive
software to universities and research labs at very low cost and allowed them ags=n ac

to the code which encouraged users to fix bugs and share enhancements to the software.

UC Berkeley developed its own versions of Unix under the name Berkeley Software
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Distributions (BSD) and added network capabilities and other features (Updxating
System, 2003).

The openness of the Unix system, together with its populardggademic circles,

has always encouraged its users to fix bugs and to add new regllg ih the

spirit of mutual cooperation. Important and useful utilities wereueatly
replaced by more sophisticated and extended versions. (UNIX Opesysibgm,

2003, Evaluation)

During this same timeframe, the US military’s Advanced ResearchcBroje
Agency (ARPA) initiated a system to network long distance computers. Wshgand
evolution was motivated by users of the system who shared ideas resulting in the
ARPAnet, the precursor to the internet. “Request for Comments” (RFCshéeca
standard solicitations for ARPAnet contributors to review each other’s avark
collaboratively build several standard operating procedures of the intedaheas,
Transmission Control Protocol (TCP), IP (Internet Protocol), and SimpleTkéaikfer
Protocol (SMTP) (Taylor, 1996).

Despite this foundation of freely shared software code, in the 1970s and 1980s
many software companies began publishing proprietary software which hid code from
users and developers and prohibited modifications or improvements. Even Unix, which
started as an open code system, ultimately limited the accessibitgycotle and made it

unavailable for changes or the ability to share the modifications with otheodekel|

and users (Wheeler, 200%7).

1 At about this same time, in the late 1970s a $tdnfath professor and computer enthusiast, Donald
Knuth, was writing a math book and was interestefiniding an appropriate digital font that coulchdée
mathematical and scientific equations. Overws®of 10 years he researched and wrote the oaule t
font, TEX, which has been used widely by commereiahdemic and private entities. Knuth wanted a
system that could be changed by others to meetdhei needs and would be widely used in the sdienti
publishing industry. The TEX code has been irdegt into several proprietary products. Although n
originally organized as cooperative innovation, phecess of developing the source code came about
through input from several sources which Knuth ienpénted into the software. The source code i$yfree
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The incentive to keep source code restricted through proprietary IP edti@Eas
the courts increased IPR protection. Initially, copyrights were useddocerdoftware
intellectual property rights and any modification to proprietary sowde was restricted
through copyright law (Gay, 2002). Any written work is protected by copyrighatal
copyright law is less restrictive than patent law in terms of obtainingotEgtion.
However, copyright legal protection covers only the manner of expression and not the
ideas or innovation. Alternatively, patent protection covers the manner and methed of t
invention and restricts use by would be competitors thus providing the potential of
significant economic profits. Patent protection provides the patent owner thetabil
prevent others from “making, using or selling” the patented invention compared to
copyrights that only prevent copying of an expression of an idea. Copyrighttjmmotec
does not prevent the invention of other software based on the same idea (Tysver, 1996-
2008, 11.A).

The U.S. courts gradually shifted their interpretation on the validity andtiegal
of software patents. In the 1960s the USPTO held that computer programs wetal “m
steps” and not patentable and created specific guidelines formateimgsition on
software patents which was frequently challenged in court. One sucimgealle
Gottschalk v. Bensof1972), resulted in a decision by the Court of Customs and Patent
Appeals (CCPA) which stated that a software program effectively thensomputer into
a “new machine” and therefore is patentable. However, the Supreme Courtatisagre

with the CCPA and denied patentability. The Supreme Court decision was based on the

available and improved versions of the softwareshaolved into several versions including (La)TEX
which is organized as a FOSS project based on-rgle collaborative innovation (Guadeul, 2007).
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concern that mathematics is an abstract idea and, therefore, not patenialde tiee
software algorithm used math to convert binary-coded decimal numbers to trye binar
numbers. The 1978 Supreme Court decisiddarker v. Flookconfirmed that algorithms
were not patentable even with an additional step beyond the mathematicalticadcul
(Tysver, 1996-2008, “History of Software Patents”).

In 1981, however, the US Supreme Court deciasnond v. Diehiin favor of
software patentability and forced the USPTO to grant a patent on soffilage.
invention was a software code that controlled the heating and curing of rubbéscaand a
included additional steps on rubber processing. The Supreme Court ruled that the
invention was more than a mathematical algorithm and was actually asgtdoe
manufacturing rubber. The Court stated that the algorithm (the Arrheniusoad|aid
not preempt other uses for the equation because the claimed use was only for % proces
for curing rubber” (Tysver, 1996-2008, 11.A). The Court stated:

[The inventors] do not seek to patent a mathematical formula. Instegdseek
patent protection for a process of curing synthetic rubber. Their g&oce
admittedly employs a well-known mathematical equation, but they dseeditto
pre-empt the use of that equation. Rather, they seek only to forédosethers
the use of that equation in conjunction with all of the other stegeindlaimed
process(Tysver, 1996-2008, I1.A)

In 1998, further legal clarification and strengthening of software patatyabil
came in the Court decisi@tate Street & Trust v. Signature Financial Grougignature
Financial had obtained a patent on software which computed mutual fund returns and
distributed the percent of ownership to a variety of proprietary portfolios. The Court
upheld the patentability of the business method and solidified the ability to patent

software (Tysver, 1996-2008, 1.A). In late 2008 many hoped for a reversaftorare

patentability when the U.S. Federal Circuit Court decidedé Bilski” However, the
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court decision only set forth requirements for determining patentab{liiyit is tied to a
particular machine or apparatus, or (2) it transforms a particuldeartio a different
state or thing" (Tysver, (1996-2008), 1I.A).

Not everyone in the software development community was happy with the closing
of software code and strengthening of software IPRs. Richard Stallneseamaher at
MIT’s Artificial Intelligence Lab, decided to leave his position rattiem become a part
of the proprietary software system and refused to sign nondisclosure employment
documents. Stallman left MIT to create free software in 1983 as a protesttosing
of software code among fellow developers (Gay, 2002, p. 19). Stallman, considered by
many as the author of the FOSS movement, wrote the free software manifesto 1983
explain and clarify his position on the importance of freely accessible seftwde.

His goal was to create code that was freely available and open to changssrito
counter the closed proprietary software. In 1984, he initiated the GNul (XGt Unix”)
project. The project created many software tools through collaboedtores and grew
as the internet allowed more access to users and contributors (Gay, 2002). In 1985
Stallman initiated the Free Software Foundation (FSF) and, in order torfprtmeote

the concept of free software among developers and to keep the software elyde fre
available, he created the GNU General Public License (GPL) whiclléywised by
many other FOSS projects (Wheeler, 2007). This license included in a “emal’that
required all changes to also remain freely accessible.

GNU is not in the public domain. Everyone will be permitted to modifg

redistribute GNU, but no distributor will be allowed to restricd further

redistribution. That is to say, proprietary modifications will notaliewed. |
want to make sure that all versions of GNU remain free. (Gay, 2002, p. 2)
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During the 1990s and into the*2dentury many more “free” software projects
were developed without monopoly incentives. One of the best known and most widely
used is Linux which began in 1991 when Linus Torvalds, a university student in Finland,
posted the beginning of the kernel to a Unix based system on the internet invitisg othe
to contribute and make comments.

The term originally applied to these projects was “free software;” henveame
felt that using the word “free” implied that there was no cost to obtain theaseft
Contrary to that misperception, free software did not mean that there was no cost but
rather that the code was freely accessible to users and developers aratthedtons
could be freely made and shared. Free did not mean non-commercial but ratteer free
use the program as best suits the user needs and share the improvements svils other
desired (Wheeler, 2007). Some leaders of the cooperative software coywweneit
concerned regarding confusion surrounding the term “free” and in 1997 they coined the
term “open source” to express the open nature of the code. Not everyone, however, has
adopted the term and therefore software with open code is often referredreean'd
open source software” or FO$5.

In the early stages of FOSS development, some questioned whether a free
software program could compete against proprietary software in termsliof gud
technical support. One of the advantages of the FOSS organizational strudtate is t
every user has access to the source code providing the opportunity for each user to find

and repair defects (“bugs”) in the code. Because FOSS code is easibeddogs

12 Another abbreviation commonly used is OSS/FS. ré'ilis a term sometimes used in the community to
specify software with freely visible code but timhot to be modified or shared with others. Assult
sometimes the term free/libre and open-source softwr FLOSS (or F/LOSS) is used.
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anyone, finding bugs and defects can be quicker than with comparable proprietary
software. Additionally, quality of the code is increased due to the many cootsilwito
review and fix it.

Within the past two decades, thousands of FOSS communities have formed online
to innovate cooperatively based on incentives other than government protected
monopoly. SourceForge.com — a major internet site for FOSS communiipcreat
reported that in 2011 over 2.7 million developers and over 260,000 FOSS projects
(Sourceforge, 2011, About, para. 2). Some of these communities attract mabgrsnem
and others are unable to attract sufficient members to complete the cooperative
innovation project. Based on the number of downloads, the most popular FOSS project
on Sourceforge is eMule which has been downloaded over 500 million times. Some of
the other popular projects registered with Sourceforge (2011, top all time) areishow
Table 5.1.

| have chosen three FOSS projects for my case study analysig, Apache and
Mozilla Firefox (each of which have their own development site aachat registered
with Sourceforge). Although there are thousands of FOSS communitiage Iselected
these three based on the success of each community and its inngvatigasity and
available information. For the remainder of this chapter, | provide goackd
information on each of the three FOSS case study communitieseatd a foundation
for analyzing the organizational attributes of successful cooperatinovation

communities.



TABLE 5.1 — Sourceforge Top Software Downloads

Project Name Downloads
eMule 569,340,646
Azureus / Vuze 515,256,618
VLC media player 341,641,184
Ares Galaxy 300,271,005
Smart package 184,141,774
7-Zip 142,816,233
FileZilla 126,324,459
MinGW 108,623,884
PortableApps.com 102,309,644
GTK+ and GIMP 93,726,452
Audacity 76,311,801
AutoAP 62,108,501
DC++ 59,727,759
VirtualDub 57,383,014
PDFCreator 56,038,998
16 Shareaza 55,674,052
BitTorrent 52,059,123
Pidgin 47,195,619
WinSCP 43,778,859
CDex 43,222,871
aMSN 41,047,883
XAMPP 35,520,351
guliverkli 34,634,730
eMule Plus 31,634,854
TortoiseSVN 31,333,805

67
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5.2 Linux

As discussed above, Stallman began the FOSS movement with his Manifesto and
GNU software in the early 1980s; however, at that time there was no dreelgble
operating system on which to use the GNU tools. August 25, 1991 Linus Torvalds sent a
post to the MINIX (a proprietary operating system) online newsgroupgtatin

Hello everybody out there using minix [sic] — I'm doing a (free) operatingsys

(just a hobby, won't be big and professional like gnu) for 386(486) AT clones.

This has been brewing since april [sic], and is starting to get ready. l'dnike

feedback on things people like/dislike in minix, as my OS resembles it somewhat

(same physical layout of the file-system (due to practical reasoms)ganther

things). (Hasan, “New Baby”, 2005, para. 6)
A few weeks later, in mid-September, Linux version .01 was released on thetinterne
Many code writers downloaded and tested the software returning their 8rtding
Torvalds who on October®of that year released version .02 of Linux with a post on the
Minix newsgroup stating where the source code could be found on the internet and
provided the full kernel without any proprietary code. Two months later, in Decembe
Linux contributors had improved the code sufficiently to release version 0.1@n(Has
2005).

The Linux operating system was powered by the various programs developed in
the GNU project and was itself licensed under the GNU General Publicsei¢&PL).
By 1996 Los Alamos National Laboratory chose Linux to power a super computer
comprised of 68 connected PCs. The cost was one-tenth what it would have been with
proprietary software and the machine was able to function at 19 billion calcula¢ions

second in a very stable environment. By 2005, four of the world’s five fastest super

computers were powered by Linux as their operating system (Hasan, 2005).
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Linux is a well-known and highly successful example of freely-available code

that has brought the concept of FOSS to the attention of academics and theorists.

Linux — based on the commercially available Unix server — provides software that

is free of charge and that can be changed or modified to meet the needs of the

user. (About Linux Foundation, 2009)

In addition to the high perceived quality of Linux, cost savings is an important
reason that many implement the software. A survey found that the major reason (77%
for companies implementing Linux is the low cost. Nearly as many (73%) impiethe
Linux software in response to security issues. A majority of Linux users (o4t the
software to be “secure or very secure” while significantly fewersu@8%) found
Microsoft’s proprietary server to be “secure or very secure” (Wheeler, p062-54).

Many commercial vendors such as Red Hat and VA Linux provide technical
support or have developed software programs based on Linux and support the continued
development of Linux by providing financial support and software developers. (Lerner
& Tirole, 2002). Linux has obtained a reputation for stability and quality which many
businesses have modified and implemented the operating software for thiic spe

needs. The Linux Foundation estimated that the GNU/Linux “ecosystem” wagldl re

$50 billion in 2011 (Gerloff, 2010).

5.3 Apache

Rob McCool of the National Center for Supercomputing Applications (NCSA)
developed the public domain HTTP daemon (HTTPD). Progress on the software stalled
in 1994 after McCool left NCSA. Because the HTTP server source code was freely
available to everyone and the license allowed user modifications and freglnetios

(Apache, 2011), instead of letting the project die, a small online community of
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individuals formed in order to provide technical support and improve the software
through online collaboration (Apache, 2011). Individual webmasters continued to use the
HTTPD software and shared patches and bug fixes — two of the webmasters, Brian
Behlendorf and Cliff Skolnick, created a mailing list to share informationdssthe
developers. Only eight core contributors formed the original HTTPD develogmoen
(Apache, 2011). The software code fixes and modifications contributed by the group
members were referred to as “patches” which some believe led to the ndnaeuaiject,
“Apache” (Apache, 2011%’

The HTTPD software development group developed into Apache software and by
April 1995 the group released its first version software which became very popular and
the Apache user community grew rapidly. By August of that year, the grougiready
released another two versions and by December 1, 1995, after extensive ibgta test
Apache 1.0 was released (including a new set of documentation). Apache software
became the most used web server software and in 1999 the Apache Group created the
Apache Software Foundation (ASF) as a means of providing “organizationakmheba
financial” support to the software efforts. The ASF provides the structuuséos and
developers to provide new code and bug fixes (Apache, 2011; see also Taft, 2010). From
the original eight contributors, the Apache Foundation currently reports more than 800
contributors to the Apache Server project (Apache, 2011).

One of the goals of the ASF was to encourage wide usage of the Apache&oftwa
including commercial organizations. There are no reciprocal requiremeintisetha

adopting company contribute to future development of the software (Licenses — The

13 The original Apache group included Brian BehleridBoy Fielding, Rob Hartill, David Robinson, Cliff
Skolnick, Randy Terbush, Robert Thau, and Andreusdvi (Apache, 2011).
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Apache Software Foundation, 2010). As of April 2007, the Apache software was found
on nearly 114 million sites representing nearly 60% of the market share withsifit's
competing proprietary software representing slightly more than 31% ofahest share
(Wheeler, 2007). By January 2011 Apache software had increased to 161.5 million
domains representing 59% market share with Microsoft falling to 21% market share
(March 2010 Web Server Survey — Netcraft, 2010).

The Apache projects do not include any positions that are compensated including

officers of the foundation. However, some contributors to the software copaidrer
their time by other companies that employ them to work on the Apache pAgpacie,

2011).

5.4 Mozilla Firefox

Another example of cooperative FOSS innovation is the Mozilla project which
provided the kernel for Firefox internet browser. Firefox was originallygdesli as the
commercially produced software, Netscape, and was a pioneer in thetibtemger
software and gained a large portion of the market share for interneteosow$owever,
by 1998 Microsoft’s Internet Explorer dominated the browser arena witr fastware
(Freedman 2007)The FOSS movement was growing during the 1990s with Linux and
other FOSS projects as high quality competitors to commercial softwatecage saw

an opportunity to keep Microsoft from obtaining a monopoly in the browser industry by

14 Another survey, E-Soft's Security Space, reportedanuary 1, 2011 that 71.33% of servers used
Apache Software with Microsoft as the next largestalled server software with 16.02% of the market
(Security Soft - Web server survep11).
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taking the proprietary software into open source development (Freedmart2007).
1998 the Mozilla project was established to “coordinate the open source development of
the Netscape Communicator 5.0 source code” (Ten years ago today: N&tsoapes
mozilla.org, 2008; see also Raymond, 2002).

For the first several years, the transition from the commerciatilgso FOSS
Mozilla Firefox was difficult and unsuccessful. Shortly after initigthe Mozilla open
source project one of its principals, Jamie Zawinski, resigned statingheat Source is
not magic pixie dust" and referred to problems with mismanagement and missed
opportunities (Raymond, 2002).

Mitchell Baker, one of Mozilla’s key leaders was fired early in the FOS§ct
which left the community without clear leadership. Baker, the attorney whogrther
the open source structure that converted Netscape into Mozilla, was an unusuaghoice
a non-developer to become the leader of Mozilla. Shortly after her appointmengshe
laid off by the parent company, AOL, because the company was unable to see any
prospects of returns. Since Baker had already earned respect in the FOSS gpmmuni
and Mozilla was an independent organization, Baker stayed on as an unpaid volunteer.
After nearly a year of unpaid volunteer work the non-profit organization Open Source

Applications Foundation provided a small salary to Baker (Freedman, 2007).

15 Linux had received a great deal of attention duéstoovel development approach and success of
widespread acceptance. Eric Raymond’s book “Thaéal and the Bazaar” provided an analysis of the
Linux success and was an early and influential bmokhe emerging power of open source. Raymond’s
book was credited with greatly influencing the dam of Netscape Communications to move its source
code to an open source model (Raymond, 2002).
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In 2003, an independent nonprofit Mozilla Foundation was created with backing
from AOL, IBM, Red Hat and Sun. The Mozilla Foundation promoted free and open
source software and released FOSS projects Thunderbird and Firefox. Months ipgior
official November 2004 release date, Mozilla Firefox had already gaiaekketrshare
and increased downloads by 26%. In November 2004 the Foundation released Firefox
1.0 internet browser and within a year the Firefox software was downloadedhawore
100 million times (History of the Mozilla project, 1998-2016).

In June 2004 the US Department of Homeland Security’'s CERT (Computer
Emergency Readiness Team) recommended against using Microsoft's prgpriet
Internet Explorer due to critical security vulnerabilities that ingamalicious code into
IE users’ computers. The code provided the hackers with stolen keystroke irdortaat
potentially steal credit card and other sensitive information. There is sodemewithat
Microsoft was aware of the problem for nearly 9 months and did not fix it until anbec

public (Wheeler, 2007).

18 This increased interest in Firefox was at leagtart due to the severe security problems Microsoft
Internet Explorer was experiencing at the time. U8 eCERT (Computer Emergency Readiness Team),
part of the Department of Homeland Security of Wt Government advised in July 2, 2004 that theneewe
several security vulnerabilities related to Micrit'santernet Explorer

Several vulnerabilities in IE could allow a maliggoweb site or HTML email message to install
software on your computer. This software could $eduto steal sensitive financial information or
perform other actions. Recent incident activity baen referred to as Download.Ject,
JS.Scob.Trojan, Scob, and JS.Toofeer.

Microsoft has released a security update for IE phavides increased protection against this type
of attack. Note that this update may not prevetaicis in all cases. (National Cyber Alert System,
Cyber Security Alert SA04-184.A., 2004)

US-CERT also recommended that due to the “numbeigoificant vulnerabilities in technologies retai
to the IE domain/zone security model,” that usirdifeerent web browser might reduce the exposure to
these.
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One study showed that Firefox had fewer “severe vulnerabilities” than
Microsoft’s Internet Explorer — and that Firefox fixed the vulnerabdlitreich quicker.
The study was undertaken between July and December 2004 by Symantec Corp. which
found seven “severe vulnerabilities” in Mozilla Firefox and nine in Microsoérnet
Explorer. Once identified, the number of days to fix the vulnerabilities wasisagrilf/
longer (an average of 43 days) for the proprietary software, |IE, compaletdpen
source software, Firefox (an average of 26 days) (Wheeler, 2007). Additionally, during
2004 and 2005, Microsoft took an average of 134 days to release patches for security
problems compared to an average of 37 days for Mozilla (Wheeler, 2007). Since 2004
Firefox internet browser has received several quality awards in the ydostuding
(Mozilla awards, n.d.):

PC Magazine Editors’ Choice Award, 2009, 2008, 2006, 2005

CNET Editors’ Choice, 2008, 2006, 2005, 2004

American Business Awards Most Innovative Company, June 2008

PC World 100 Best Products of 2007, 2006

PC Magazine Editors' Choice, October 2006

CNET Editors' Choice, October 2006

PC Magazine Best of the Year Award, December 27, 2005

PC Pro Real World Award, December 8, 2005

CNET Editors' Choice, November 2005

UK Usability Professionals' Association Award Best Software

Application 2005

Forbes Best of the Web, May 2005

. PC Magazine Editors’ Choice Award, May 2005

. LAPTOP Magazine Editors' Choice Award - Best Web Browser,
October 2004

. Innovation of the Year in the software category, by PC Professional

2004/2005

In 2010, Firefox browser had increased market share around the world
representing nearly 153 million users (or 39% of the market) in Europe. Firefoxisoa

strongly represented in other parts of the world with 100 million users in North Americ
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(26% market share), 31.7 million users in South America (31.4%), 5.6 million users in
Africa (29.7%), 68.7 million users in Asia (26.6% market share), 6.7 million users in
Oceania (28.7% market share) (Mozilla metrics report Q1 2010, 2010). As of June 14,
2010, Mozilla Firefox reported 714,675,993 downloads of its Firefox 3.6 version
(Firefox, 2010). In 2010, Firefox “celebrated it} Girthday” and its website reports that
Firefox is the browser of choice for over 400 million people worldwide and that it is
available in 70 languages. The Mozilla Blog states that the success of kr&dae to
the passionate and dedicated Mozilla community, comprised of tens of thousands of
developers, localizers, testers, ambassadors and campus reps” (Jostedt, 2010).

In summary, this chapter reviews three FOSS case study groups thiaepract
communitarian innovation of intellectual property. Linux, Apache and Mozilla develop
FOSS that competes successfully with proprietary software and is ussshforercial

purposes.



CHAPTER 6

INCENTIVES TO CONTRIBUTE

In this chapter, | analyze incentives of FOSS contributors and show compgrabilit
to 19" century case study contributors’ incentives. In spite of the differenteedre
thel9th century and FOSS case study groups, common incentives to participate
strengthen the link between these communitarian innovation groups. This commonality
provides a foundation on which to compare the organizational structure across
communitarian innovation groups.

Nineteenth century communitarian experiments compared to online FOSS
projects reveal several physical incongruities including common locatebtypes of
common-pool property. Members of FOSS communitarian groups developed knowledge
creation through electronic communication allowing wide geographic dispesf
members compared to "I @entury communities that located physically close together in
order to create a functional organization. Electronic communication bagedIFOSS
community members to remain geographically dispersed avoiding sagtififestyle
changes to participate in the community. Electronic communication hagdIlE@SS
communities to disaggregate not only geographically but also socially and ecalpmi
Physical disaggregation enabled communities to implement narrow membership

requirements that focused on specific goals including the creation of cooperat
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innovation. The narrow membership requirements allowed FOSS community members to
join several different groups and choose the amount of labor and intellectual property
they wanted to commit to any community. As a result, FOSS case study mambers
agreements did not require complete commitment of property, labor or ideas from an
member.

Incentives to contribute to communitarian innovation can be partially understood
in terms of Frey’s intrinsic (personal) and extrinsic (group) psycholoffictdrs. Not all
motivation to participate in cooperative innovation is intrinsic to the participgméead
deal of incentive is focused externally on the success of the group rather than the
individual.Extrinsic and intrinsic motivators frequently overlap for members of
cooperative groups because the success of the group provides substantial individual
satisfaction (Benkler, 2004).

Based on my analysis of the™entury and FOSS case study groups, | have
identified five incentives that motivate contributors to participate in comamiamt
innovation. Several of these key incentives have been scattered throughout the FOSS
academic literature but have not previously been connected to'ted@iry
communitarian groups (Malone, Laubacher, & Dellaroca, 2009; Osterloh & Rota, 2004).
These five incentives to contribute are to:

meet contributors’ unfilled need,;

enhance contributors’ own or community reputation;

provide contributors with fun and enjoyment;

promote contributors’ personally important social agenda; and
encourage commercial potential of the innovation.

Section 6.1of this chapter addresses each of the five contributors’ incentives

found in FOSS case study communities Sedtion 6.2orovides a comparison of these
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five incentives for contributors to the"i@entury communitarian case study groups.

6.1 Incentives for FOSS Contributors

The discussion on incentives to participate in communitarian innovation has not
been a high priority in academic literature until the recent success of HIOAK:ts in
commercial markets. Within this body of literature written on the motivatiostigue
several factors are identified but with little agreement on the outcomes.

[A]fter several years of research, there is no agreement in theureecat what

the primary motivation factors for open source participation are. Explanations

vary from career management concerns and market signaling incehgwesr(

and Tirole), through gift culture reciprocities (Raymond) and a hacker ethic

(Himanen) to personal profits induced by the non-rival nature of software

(Weber). (David & Tsur,2005, p. 15)

The influential work by Lerner & Tirole (2002) showed that much of the reward
to FOSS contributors comes in the form of social status and future financialigai
better paying job offers based on demonstrated performance within the B@8fimity.

In other words, the motivation to contribute to FOSS is simply the ability to signal
technical skills to future employers. There have been several surtbygwiing

outcomes. The results of a Boston Consulting Group (Bates, Lakhani, Wolf, 2002)

survey showed that nearly 45% of the respondents contributed to FOSS because it is
“intellectually stimulating.” Also, just over 44% contributed to FOSS bectngse

believed code should be open (33.1%) or to enhance open source reputation (11%). Only
41% of the responders stated that contributing to FOSS improved their skills (Bates
Lakhani, Wolf, 2002).

What has come from these various studies is that there are several motivators a

that individuals contribute to FOSS for more than one reason. Studies on FOSS
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contributors’ motivation have focused on furthering the economic theories of rational
behavior and utility maximization. Neoclassical economists conclude tluataleself-

interest does indeed still hold; however, the rewards may be postponed.

6.1.1 Meets Unfilled Need
Contributors to FOSS, whether the initial developer or those who provide
subsequent enhancements, are often fulfilling an unmet personal need that cammerci
software cannot meet. The fact that others may also benefit from the cootisboiti
code is irrelevant because the individual's (or firm’s) needs have been splaifiet
and the other users will have to take what they get unless they also provide code to
customize to their own needs (von Hippel, 2002). Some empirical surveys find that the
most important incentive to FOSS innovation is need of the innovator (von Hippel & von
Krogh, 2009).
[FOSS contributors] face general needs in a marketplace but face them oronths
years before the rest of the marketplace encounters them. Since existing
companies can’'t customize solutions good enough for them, [FOSS contributors]
go out there, patch things together and develop their own solutions. They expect
to benefit significantly by obtaining solutions to their needs. (Wheeler, 2007,
“There is ample evidence” para. 5)
Increasingly, the “user need” is that of corporations that are either irapterg the
software for their own internal business purposes or for improving the markgtabil
the software for which they provide technical support (von Hippel, 2002).
Additionally, those who contribute FOSS code benefit from a large audience to
review the work and locate errors and bugs for no cost thus improving their innovation.

Thereby, both the code developer and the reviewer benefit from cooperation (von Hippel,

2002). Those who benefit from FOSS are often those who contribute to it by “providing
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feature enhancements, bug fixes, and support for others in public lists and newsgroups”

("Apache, Http Server Project", 2011).

6.1.2 Enhances Own or Community Reputation

Individual reputation can also be a strong motivation for contributing to FOSS
projects. There are those who are willing to join the FOSS community and contribute
time and creativity in order to enhance their own credentials within the seftwa
developer community. “Ego boosting” is a form of utility maximization sggagemong
certain FOSS community participants. “Egoboo” (short for ego boosting) is “sie ba
drive behind volunteer activity” (Raymond, 2002, “The Social Context of Open-Source
Software,” para. 19). Eric Raymond (2002) core innovator of fetchmail FOSStprojec
states:

Both the fetchmail and Linux kernel projects show that by properly rewarding the

egos of many other hackers, a strong developer/coordinator can use the faterne

capture the benefits of having lots of co-developers without having a project

collapse into a chaotic mess. (Raymond, 2002, “The Social Context of Open-

Source Software”, para. 19)
The online developer community provides substantial opportunity for FOSS contributors
to demonstrate their skills. The widespread practice of formally recogmmjor
contributors to FOSS tends to increase the contributors' reputation within the hacke
community. This reputation “signaling” can also be potentially benetialture
employers who are seeking employees with proven talents. Recognition of importa

contributors to a successful project increases the contributor’s reputatiom thvéhi

hacker community. Less experienced contributors and those looking for entry into the
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community esteem those with the best reputation within the community and seek the
out as potential mentors (von Hippel & von Krogh, 2009).

Also, social relations and enhanced privileges both in and outside the FOSS
community can be motivation to join and contribute to the FOSS projects (von Hippel &
von Krogh, 2009). The incentive of increased credentials, social relations, or enhanced
privileges is most likely to succeed in small groups according to one study iwoel &
von Krogh, 2009). FOSS projects, can also act as a sort of clearing house with
developers demonstrating their skills and employers finding individuals to hicauge
the code is available for all to see, FOSS projects act as forums for praspegployers
to evaluate the skills of those contributing code. Additionally, active volunteers on
certain projects (such as Mozilla) may become paid employees (W2&€&), With
respect to those who worked on the Mozilla Firefox FOSS project, Walt Scachhi of t
University of California at Irvine’s Institute for Software Reaséestated, “If you've
contributed to a software system used by millions of people, you've demonstrated
something that most software developers have not done” (Wheeler, 2007, “Will OSS/FS

Destroy the Software Industry, para. 15).

6.1.3 Fun and Enjoyment
Even though finding and fixing software bugs has not become a widely popular
form of entertainment, within the hacker community finding and fixing bugs or adding
new functionality can be considered a recreational pastime. The fasthdtahackers do
for fun might also help someone else is of secondary importance to their own ernjoyme

of solving an interesting problem.
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| want to suggest what may be a wider lesson about software, (and probably about

every kind of creative or professional work). Human beings generally take

pleasure in a task when it falls in a sort of optimal-challenge zone; not so easy as
to be boring, not too hard to achieve. A happy programmer is one who is neither
underutilized nor weighed down with ill-formulated goals and stressful process
friction. Enjoyment predicts efficiency. (Raymond, 2002, “On Management and
the Maginot Line”)

Additionally, contributing to the FOSS community is an enjoyable means of
creative interaction with others who have similar interests. The Boston Gog<sioup
Hacker Survey (Bates et al., 2002) found that 61.7% of the survey respondents state that
their contribution to FOSS was, or was equal to, their “most creative effddd, 72.6%

of the respondents revealed that they “always” or “frequently” lost trackefwhen

programming — potentially an indication of enjoying the work done in FOSS.

6.1.4 Fulfills Social Agenda

The ideal of free sharing of knowledge has, until relatively recently, dee
important aspect of many other scientific and academic pursuits — ideafeaty
shared among other researchers and scientists in the field (Hess & Q§08n, The
software developer community grew within a culture of freely shared ideas@ndeat
the foundation for the FOSS community culture.

Promoting a positive perspective of FOSS is critical for those who believe fre
access to ideas is an ideologically superior position over proprietary knowledge. For
those who are so motivated, “group fate” is of utmost importance and outweighs the cost
of contributing time and creativity to the community (von Hippel & von Krogh, 2009).
Some FOSS contributors are motivated mainly to provide a viable alternative to

commercially available software as was the case with the FOSSdirenftware
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Mozilla Firefox and what might otherwise have been a browser software monopoly by
Microsoft’s Internet Explorer. Mozilla Firefox “achieved Netscapeiginal goal, which
was to deny Microsoft a monopoly lock on the browser market” (Raymond, 2002,
“Epilog: Netscape embraces bazaa®pache’s website declares its social agenda to be
that of making software available to everyone and states that “the tools of online
publishing should be in the hands of everyone” (Apache, Http Server Project, 2011,
“Why Apache Software is Free”). The mission of Apache Software FOSS gréap i
build reliable software systems that remain open for both individual and commeecial us
and that the protocols of the internet must remain open source in order maintair a “leve
playing field” for all companies of every sigpache, Http Server Project, 2011, “Why
Apache Software is Free”). “Thus, "ownership" of the protocols must be prdvéote
this end, the existence of robust reference implementations of various protocols and
application programming interfaces, available free to all companies andlumalsiis a
tremendously good thing” (Apache, Http Server Project, 2011, “Why Apache Software i

Free”).

6.1.5 Commercial Potential
Within the cooperative community, innovating users may benefit financialty fr
freely revealing their innovation and gaining a wider diffusion for their innovation (von
Hippel, 2009). A wide audience may help uncover bugs more quickly. A wide diffusion
of FOSS may provide for commercial opportunities such as technical support, add-on
software, or other services and products not offered through FOSS. According to Joel

Spolsky (2002), much of what commercial ventures are succeeding at in the open source
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software arena is explained in microeconomics through the increase in demand of a
product by decreasing the price of a complementary good. As the price of aingperat
system drops there will be more demand for the complementary servicelsrocaéc
support and resulting in more revenue and profit for the company.

Some of the largest and best known companies are participating in open source
development. Sony, Nokia, Samsung and others implement Linux into their products and
work within the FOSS communities to ensure a quality product (Corbet, 2010). James
Boyle (2004), professor of law at Duke University, pointed out thaBM.now earns
more from what it calls “Linux-related revenues” than it does from toawditipatent
licensing, and IBM is the largest patent holder in the world.” In 2003 HP reported $2.5
billion in “Linux-related” revenue and Red Hat, a company which distributes anesti

Linux, was valued at $2.3 billion in 2002 (Wheeler, 2007).

6.2 Incentives for f@Centurv Communitarian Contributors

Research of historical records shows comparable incentives'taeh®ury case
study communities as found in the FOSS communities. | have found that contributors to
the case study communities show similar motivation in each of the five araaBadeas
incentives for FOSS contributors. These five incentives to contribute are to:

meet contributors’ unfilled need,;

enhance contributors’ own or community reputation;

provide contributors with fun and enjoyment;

promote contributors’ personally important social agenda; and
encourage commercial potential of the innovation.
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6.2.1 Meets Unfilled Needs

The 19" century case study groups innovated cooperatively in order to ease the
burden and improve the efficiency of necessary tasks. In each case, the tieeskefor
communities to find a better method prompted cooperative innovation. The Shakers
invented products based on the group’s need to make their work more efficient. Shakers
believed that work was a form of worship and any waste of time or productivity was
sin. Shaker Elisha Myrick (as cited in Alexander & Keep, 1995, p. 366) wrote in his
diary:

... every improvement relieving human toil or facilitating labor [giveme and

opportunity for moral, mechanical, scientific and intellectual impreamnand

the cultivation of the finer and higher qualities of the human mind.
Many of the labor saving inventions of the Shakers, including the circular saw, provide
evidence of the need to become more efficient in everyday work so that higher-level
activities could be pursued. “Such innovativeness reflected in part the neaessityet
problems...” (Cooper, 1987, p 5).

Mormons, emigrating by wagon train across the North American plains,
developed a mechanism to more accurately measure distance travelled. The need f
accurate mileage count was critically important to the success of subsesyagans
travelling the same route to the Great Salt Lake basin. The existing metblogsafally
counting the wagon wheel rotations was too imprecise given the wide variation in
estimates from the various counters.

In the case of the Oneida Perfectionists, most members of the group didir®t util
the traps themselves. However, innovation to improve manufacturing processes helped

increase output in order to meet increased demand. The Oneida community also
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improved the type of materials used and the mechanism of the spring components. Cast
iron replaced wrought iron for several trap parts and machinery was invented to
manufacture the trap spring from a steel bar. The manufacturing proceseaamized
to the point that the traps were produced “almost without the blow of a hammer”
(Newhouse, 1865, p. 117Y.he demand for the traps had increased beyond the
production capacity of the Oneida community which prompted the need for more

efficient production methods.

6.2.2 Enhances Own or Community Reputation

Personal and community reputation was an important motivator for the 18
century communities. Shakers were zealous in their individual work efforts and
distinguished themselves through the quality of their work. Individual reputatioas we
enhanced within the Shaker community through the quality of work performed.
Additionally, the Shaker communities gained improved reputations by producing high
quality products including furniture and herbal remedies (Carson, 2000). Shakers
periodically published “The Shaker Manifesto” which reads as though it is intended for
readers both in and outside of the Society. In these publications, several artitles dea
with the innovative reputation and history of the Shaker community. The publication
appears to focus on increasing the reputation of the community among its mesber
well as community outsiders who were interested in reading the publication.

William Clayton provided evidence in his journal of his interest in individual
reputation within the Mormon community. On May 14, 1847, Clayton wrote of his

concern that Harmon was trying to take credit for inventing the odometer even though
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both men along with others were involved. “I discover that brother Appleton Harmon is
trying to have it understood that he invented the machinery to tell the distanceele tra
which makes me think less of him than | formerly did” (Clayton, 1921, May 14 1847).

The commercial success and quality of the Newhouse traps improved the
reputation of the Oneida Community internationally. The success of thercapased
the visibility of the community leader, Noyes, and the core inventor, Newhouses Man
community publications included details about the traps and their economic importance
Based on interviews published in the Oneida Annual Report, | found Community
members were generally more interested in group reputation rathendndadual. One
community member stated that her “individual interests were being swallowadhe i
general interests of the body [of the commun(@heida Association, 1849, p.15).
Another community member, Hial M. Waters, stated, “... | find that love, confidemte
esteem, are a far stronggimulusthan money or necessity. The thought that we are
laboring for those who are dear to us, inspires us with new energy, and makes work
sport” (Oneida Association, 1849, p.15).

Additionally, each of the T®century case study communities raised awareness of
their successes through self-published newspapers, brochures, books and other
informational articles. Based on my reading of several of these publicaticorsnaon
purpose shared by each publication is to inform the public and increase accepthace of
virtues of the communities’ nontraditional socioeconomic structure and enhance the
community’s reputation, often for commercial purposes. This was especialynctba
case of Oneida, the group enthusiastically promoted its reputation based on the sfucce

its Newhouse animal traps in its publication of the “Trapper’'s Guide” (Newht8686).
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6.2.3 Fun and Enjoyment

Members of the 1®century case study communities had little time to pursue
personal hobbies for pleasure in the same wéyc@ttury community members pursued
fun and enjoyment. However, records show that “fun and enjoyment” motivafed 19
century case study community members. Members of the case study consfourtck
enjoyment in laboring for the common benefit of the community. Also, members of
these communities were encouraged to perform the work that best met their oestanter
and desires. Shaker members found joy and pleasure in their work because each member
was allowed to do the work “he likes best” (Evans, 1888, p. 229). The Shakers’
enjoyment is their service to community and God, “... when a Shaker is put upon the saill,
to beautify it by his tilth, the difference between his husbandry and that of agGentil
farmer, who is thinking solely of his profits, is likely to be great. While theti(@as
watching for his returns, the Shaker is intent upon his seryiigdn, 1867 as cited in
Carter & Geores, 2006, p. 19).

William Clayton’s journal provides insight into the motivation to contribute.
Clayton shows a determination to provide an accurate mileage count and appegng to
the process of developing a device that will prove his theory that thereéonales
travelled had been miscounted (Clayton, 1921, Journal entry April 22, 1847).

Several Oneida Community members expressed that labor took on a new meaning
when working for a higher level goal and that enjoyment came from workiethterg
towards that goal and helping the community to succeed. One Oneida community
member, Stephen R. Leonard, stated that he found the “stimulus to labor to be &ar great

and much more effectual than in the wor{@neida Association,1849, p.15). Another
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member, James L. Baker, that he now had “...an infinitely higher motive to action i
doing all that | do for the glory of God, and find work unattended with exhaustion”

(Oneida Association,1849, p.15).

6.2.4 Fulfills Social Agenda

The 19" century case study groups were part of the religious movement that took
their community model from the Bible rather than the contemporaneous populassociali
theory (Cosgel et al., 1997). Shared goals and beliefs served as motivatang totca
unique social agenda for each case study community. Shaker memberszsdphas
importance of the community’s social agenda. A key component driving the efforts of
the Shaker members was the “public spirit of community...and a strong religious
conviction of duty that ma[d]e members work together harmoniously for the common
good” (Staff Correspondent, 1881, p. 5).

Mormon contributors were also motivated by the desire to facilitate the safe
removal of the community to the remote Great Salt Lake Basin. By sudbessfving
the group members to a distant location, the Mormons could continue to practice their
beliefs away from persecution. The travel guide that resulted from the ro@domet
measurements became popular among Mormon emigrants who needed directions and
information on the trail west (Crawley, 2005).

Oneida Community members reflected on the significance of the community’s
social agenda as motivator to contribute to the group. One community member, Jonathan
Burt, stated that “[tJo labor for the friends of God has a stimulus in it far exgeedin

anything [he] had previously known.” Another stated that his feeling of laboring for
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“God’s kingdom” has provided more motivation to labor “far exceeding anything [he]

had previously known” (Staff Correspondent, 1881, p. 5).

6.2.5 Commercial Potential

Some theories have suggested that communitarian experimentededadan the
US because of its extensive frontier allowing growth and isolabor communitarian
groups. Importantly, most communities that remained close to canamnerarkets were
more financially successful than those that moved into isolatak gBestor, 1953).
Commercial potential motivated Shakers to develop and manufacturg ohaheir
innovations. Shakers invented for their own use and also for commeasaiis to meet
the “demands of the outside world” (Alexander & Keep, 1995, p. 370)cdimenercial
potential of the innovation is an important motivating factor fominers of the Shaker
community (Cosgel et al.,, 1998)Many of the labor-saving inventions created by the
Shakers were motivated by “community self-sufficiency” théspo goroduced goods to
trade with other Shaker groups and also to sell to outsiders (Cooper, 1987).

Although the Mormons'’ first priority with the odometer was to help subsequent
Mormon travelers to the Great Basin, ultimately the mileage record ebtaom the
invention developed into a commercial venture with the publication of a guide published
and sold to travelers to California and Oregon.

Oneida’s founder recognized that staying close to commercial cantkrs
manufacturing goods for profit was the basis for success in communitapeanneents
(Bestor, 1953). The ability to continue their way of life depended greatly on time$sis

success of their innovations. The Oneida community initiated trap manufacturitsy f
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commercial potential and its success financially sustained the commuihgyfact that
the majority of the Oneida community members did not use the traps for thesnselve
provides evidence that a significant motivating force was financial and ecoam

Contributors to the FOSS case study groups share the same motivations as those
who contributed to the ocentury case study groups. This comparability of incentives
provides a foundation on which an organizational structure can be established. The
dissimilar innovations and community locations (physical compared to online) of'the 19
and 2 century communities are inconsequential in the factors that motivate
communitarian innovation. Establishing comparable contributor incentives across all
case study communities helps provide the foundation for determining the organizational

structure that fosters these incentives.



CHAPTER 7

ORGANIZATIONAL CHARACTERISTICS OF

COMMUNITARIAN INNOVATION

“... Incentives clearly play an important role in the design of miggdions but
they are not the sole determinant of structure” (Beggs 2001, p. 298).

The recent success of FOSS has fueled an interest in the economic theories of
cooperation. An emerging body of literature discusses the motives of FOS8utordr
but reveals little with respect to the organizational structure of suatessimunitarian
innovation communities. An understanding of the institutional “design principles,” or
organizational structure, of successful communitarian innovation groups could help move
toward a general theory of communitarian innovation (Brumann, 2003).

The challenge of structuring a successful communitarian innovation group is to
create an organization that motivates members to contribute and maximizes lbireedom
talents of the group. In pursuit of understanding the organizational and strugbecisas
of cooperative innovation, | have analyzed the characteristics of freeifury and
FOSS case study communities and uncovered evidence of structural elementcom
among each group. These organizational attributes produced a community stha¢ture t

motivated members to innovate cooperatively.
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In spite of the differences in physical concentration between the geogifphic
aggregated (f9century groups) and disaggregated (FOSS groups) communities, each
type of community shares significant organizational characteristicssagdor
cooperative innovation. These common organizational attributes of the case study
communities serve to establish a foundation for a theory of communitarian immovat
which can be transported to innovation in other industries.
| have identified five main areas of organizational structure with sedaaes
that are shared among each of the case study groups:
e leadership
0 motivational
o shared
0 adaptable;
e socioeconomic design
0 property distribution
o fundamental equality;
e organization of labor
o self-selected, not compulsory
0 subgroup structure;
e internal communication
0 open communication
0 peer review; and
e member commitment
o membership levels
0 member agreements.
| determined these organizational characteristics through firsrcbgegthe 19
century case study communities and identifying common characteristres sttaoss

these communities and then confirmed the application and importance of each

organizational characteristic as manifest in the FOSS case studyuodtres In
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Sections 7.1-7.%9f this chapter | provide evidence of organizational elements found in
the 19" century communitarian case study groups and show comparability to the FOSS
case study groups. | provide evidence from each of the six case studyfgratps
organizational characteristic: leadership, socioeconomic design, organizaabomf
internal communications and member commitment. For each of these catedoses, |
provide a general discussion on the organizational characteristic and then present
evidence of importance for each of thd"t@ntury and FOSS case study groups. The
case study application of each characteristic is summarized in tabkg fatrthe

beginning of each section.

7.1 Leadership

| began to appreciate the difference between acting on the printiptenmand

and discipline and acting on the principle of common understanding. ... the aim

can be achieved only through the severe effort of many convergilg wi

(Brandes & Kropotkin, 2009/1899, p. 216)

My analysis of the case study groups revealed three common attributesase¢he
study community leadership. First, motivational leaders defined the ageiadla and
motivated the community members to achieve the agenda. Second, case study leaders
broadly shared management and decision making responsibilities among community
members. Third, because of the shared leadership responsibilities, commuratis qui

adapted to the needs and abilities of the member3laple 7.1summarizes the

leadership attributes of each of the case study communities.
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TABLE 7.1 — Leadership

Motivational Shared Adaptable

Shakers Promoted contributions | Many members Flexible lifestyle codes
through inventor involved in rotating based on abilities and
leadership and social leadership positions | needs of members
agenda

Mormons Promoted contributions | Many members Changed form of
through inventor and involved in rotating property sharing from
community leadership leadership positions | Law of Consecration to

Tithing

Oneida Promoted contributions | Many members Accepted trap-making

through inventor and involved in rotating | in spite of earlier ban

community leadership leadership positions
social agenda

GNU/Linux | Promoted contributions | Many members Contributors determine
through inventor and involved in rotating | outcome of project
community leadership leadership positions

Apache Promoted contributions | Many members Contributors determine
through inventor and involved in rotating | outcome of project
community leadership leadership positions

Firefox Promoted contributions | Many members Contributors determine
through inventor and involved in rotating | outcome of project
community leadership leadership positions

7.1.1 Motivational Leadership

Communitarian innovation leaders focused on motivating community members
rather than monitoring employees. By comparison, traditional corporatedeader
structure their organization with “low-powered” incentives and “extensive adraiing
controls” (Garrouste & Saussier, 2004, p. 181). Traditional corporate leadershgs crea
hierarchical pyramids to ensure productivity and efficiency and govermabased on
the principle of command through a line of authority.

Case study leadership rejected traditional power hierarchy and impleimente

motivational leadership that focused on members’ incentives for contributing to the
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community. Leadership by command is unlikely to succeed in a cooperative innovation
community — contributors will leave under a power hierarchy organization. Manageme
of a group of volunteers, as in communitarian innovation, requires a leadership structure
very different than the traditional corporate power hierarchy. Communitaadarihip
must be focused on the “principle of understanding” and “converging of wills” (Brandes
& Kropotkin, 1899/2009, p. 216 ooperative innovation leaders “inspired and
persuaded” others to create an environment conducive to cooperative innovation; leaders
kept contributors focused on the goals of the community (Raymond, 2002).
In order to build a development community, you need to attract people, interest
them in what you're doing, and keep them happy about the amount of work they're
doing. ... The personality you project matters, too....it helps enormously if you
have at least a little skill at charming people. (Raymond, 2002, Necessary
Preconditions for the Bazaar Style)

Case study leaders established the social agenda of the community and wmfieersn

to achieve the social agenda by creating an environment in which individuatgyill

contributed outside of the traditional hierarchy and profit structure.

7.1.1.1 18 Century Case Studies

Motivational leaders in the T&entury case study groups promoted the
importance of their community’s social agenda. Leaders of each community eéaghas
self-improvement and the importance of work to achieve that goal. ShakenoMand
Oneida communities produced innovation leaders who produced a core innovative
concept to the group in the form of a functional idea. Shaker and Maghgious
leaders were only marginally or not at all involved in the innovation process but

established the organizational structure that fostered cooperative innovation.
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Shaker leadership taught that work improved self and society. Members sought to
produce high quality goods as a form of worship and self satisfaction and sssamek
with worship. Shakers sought quality-improving and labor-saving innovation as part of
their worship. While watching the nail-making process performed by fellow &hake
core inventor observed that instead of rolling out each nail a more efficient methiz w
be to cut the nails from a sheet of iron. From her observation, a group of Shakers
developed the idea into a successful innovation (St. Paul Globe, 1905).

Mormon leaders taught that members are stewards and through work will improve
self and benefit others. Mormon community members fulfilled their stewardghip b
improving upon their labor. These teachings established a foundation for the core
inventor’s proposal and functional design for the roadometer. Leaders motivatestinter
in the invention through discussion of his design and convinced other group members of
its need and likely success.

Oneida leaders established the importance of individual and community
improvement as part of the Perfectionist creed. Noyes was involved in the ionovat
process after the core invention was brought to the community by Newhouse. Together
they provided motivational leadership for further innovation on production and design of

the traps.

7.1.1.2 21 Century Case Studies

As with the 18 century case study leaders, FOSS case study leaders motivated
others to join and convinced contributors of the community’s potential of succeeding

(Raymond, 2002). Innovation leaders initiated cooperative innovation by providing the
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core innovative concept to the group in the form of a functional idea — in the case of
FOSS, the functional idea was the software framework or “kernel.” Innovaaders
motivated individuals to become community members in order to solve a personal need,
satisfy curiosity or fulfill a social agenda. Linus Torvalds itéthLinux and with a
post on an internet newsgroup and provided the functional idea (the Linux kernel) to the
right group of developers (MINIX newsgroup). Torvalds encouraged develapers t
engage in making the project better and within weeks the kernel was updatedde incl
the contributors’ ideas and a software version was quickly released (I2868i, Linux
leadership established the community agenda and motivated participation by quickly
updating the code to reflect member contributions and encouraging others withrest inte
to share in leadership positions.

Apache leadership took an existing functional software program as itsofuacti
idea and created a user list to share information among developers in order to itmprove t
software. By maintaining open communication among interested developers, the
community leaders were able to encourage improved innovation and within a short period
released an updated software version (Apache, Http server project, 2011).

Mozilla motivational leadership during the transition from commercial Mptsc
to open source Firefox was difficult as Netscape was still owned by Alvever,
Mitchell Baker who had been laid-off from her position continued, without pay, to
promote the open source agenda. Baker also continued to provide motivational leadership
through the restructuring of the Mozilla Foundation, and encouraged contributions by
community members which allowed the foundation to release Firefox 1.0 (Freedma

2007).
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7.1.2 Shared Leadership

Each case study community implemented a broadly shared governanagestruct
that involved many members of the community in decision making and leadership
positions. The division of community responsibility and decision making naturally
followed from the communities’ shared property rights among members. Shared
property rights provided an “identity between authority and ownership” for the
community members (Garrouste & Saussier, 2005, p. 181) and the need for layers of
managerial hierarchy was eliminated as the shared community leadeesttgd an

environment in which members observed problems and helped to find potential solutions.

7.1.2.1 18 Century Case Studies

The Shakers created an organizational structure of small groups governed by two
male and two female members and assisted by two deacons and two deacowasses (E
1888). In one Shaker village there is record of 77% of the village as part of the group
leadership (Alexander & Keep, 1995). Shakers often rotated lay leadershipnsosit
among the members so that participation in organizational governance was widely
shared.

During the Mormon westward migration, the group organized into teams of ten
wagons with each team headed by a team leader. Every 5 teams hadiamchtshter
with another leader over groups of 10 teams. This organizational structure involved
several group members in leadership responsibilities during the trek (Cla9gdr),

Leadership within the Mormon community is widely shared and frequently rotated.
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Oneida community leadership was widely shared with the group administration
divided into 21 “standing committees” and 48 “functional departments.” Even with the
broadly shared leadership, the entire community shared decision making for major

decisions (Cooper, 1987, p. 8).

7.1.2.2 21 Century Case Studies

Similar to the 18 century case study communities, the FOSS case study
communities shared leadership widely throughout the community. Member contribution
and activity levels helped determine leadership roles and responsibilitiesdade study
communities. Although complete commitment of resources was not required of FOSS
community members, responsibilities were widely shared among membersando w
willing to do the work.

The Linux kernel, initiated by Torvalds, is now managed by several community
members due to the complexity and size of the project. The Linux project has more than
100 “subsystem trees” over which a “maintainer” reviews and signs off on eacdtodew
contribution that is to be added to the kernel (Corbet, 2010).

Numerous managers are involved in the Apache project due to its size and the fact
that management is comprised entirely of volunteers who have other jobs and cannot
devote large amounts of time managing the project (Herbselb & Mockus, 2002erd ea
on the Project Management Committee (PMC) are elected to the position based on meri
and are responsible for the overall software project ("How The ASF Works,".20hE)

software project lead is given authority over development of the softwardsayinen a
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great deal of latitude in designing its own technical charter and its owmguayeules”
("How The ASF Works," 2011).

Management of the Mozilla project is spread over many community members
through module “ownership” (Mozilla Modules and Module Ownership, 2011).
Modules are small sections of the project code for which the owners are responsible
Module owners receive help from “peers” who approve code for submission into the
project. Module owners rely on these peers to check their own code because no member
is allowed to check their own contribution (Mozilla Modules and Module
Ownership, 2011).

The Mozilla project is far too big for any one person — or even a small set of

people — to make ongoing decisions regarding code appropriateness, quality or

readiness to be checked into the CVS source repository. ... decision-making is
distributed to a range of participants through its “modules” and module

ownership. A module is a set of files that implement a piece of functionatlity w

reasonably defined boundaries. (Mozilla Modules and Module Ownership, 2011,
para. 1)

7.1.3 Adaptive Leadership
Another component of case study leadership is its adaptability to the various and
diverse abilities of the community members. The case study projectscaolde
adapted through changes in membership and community objectives. Based on the
changing environment, leaders took advantage of new opportunities and changed

direction as required by circumstanc¢ésThe shared governance discussed above

Y Eric Raymond, originator of the FOSS fetchmail pobjand author of the seminal essay on FOSS “The
Cathedral and the Bazaar”, recognized the impoetafi@dapting the project to the abilities of the
contributors and the necessity of the kernel auh@iccept code that improves the project. Often t
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provided a structure in which member needs and abilities determined the direction of the
community. The ability to adapt to membership needs resulted in community success

and longevity for each of the case study communities.

7.1.3.1 18 Century Case Studies

Leaders of the 1®century case study communities were aware of members’
aptitudes and weaknesses and at critical junctures changed course in ordprthe ke
community intact. Adaptable leadership was better able to keep the commgeityer
and provide an environment which best utilized members’ abilities to contribute to
cooperative innovation. Oneida Perfectionists, Shakers and Mormons were viewed as
strict doctrinal adherents; however, leaders of these communities weng valadjust
their religious requirements, as well as, work and community structure in oraleéapt
to their memberships’ abilities.

Early Shaker leaders resisted written codification of beliefs and it twasr
1821 that the first “Millennial Law” was issued which set forth in writing the eptsc
practiced since the early Shaker period. Even with the Millennial Law ie,pglae Law
was changed regularly and individual villages were “given permission to addaivéhe
as needed according to the time and place in which the village existetér(&&eores,
2006). Often only handwritten copies of the rules were kept due to the tendency to
change — one version of the Millennial Laws lasted only 5 years before bsoigded

(Alexander & Keep, 1995). Regulations that had been enforced were “modified or

project originator will need to put aside their ead order to implement a better code contributged b
another volunteer. (Raymond, 2002)
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dropped altogether” by Shaker leaders (Hinds, 1878, p. 99). Additionally, Shaker leaders
adapted to new technologies and innovations whether developed from within the
community or outside. “Labor was allocated flexibly to the different branches of
production, allowing communities to adapt to changing circumstances” (Cooper, 1987, p.
4).

Mormon leadership focused on the needs and abilities of the community members
by discontinuing strict adherence to the Law of Consecration when it wasssarbe
working and tithing was instituted in its place (Arrington, 1971; see also Smith, 1981,
Section 89). Leaders again implemented communitarian principles once bsthbilis
Utah which they adapted to the harsh conditions of the Salt Lake Valley by doaghgra
developing irrigation canals for agriculture (Gardner, 1917). Mormon community
members did not act according to “a definite code of rules and regulations previously
drawn up, but because with their nature and ideals and under their environment, their
course was the natural and logical one to follow” (Gardner, 1917, p. 472). Both religious
and innovation leaders encouraged the group to adapt to a potentially better method of
counting miles through innovation (Wright, 1997-98).

According the Hand-book of the Oneida Community (Oneida Community, 1867),
Oneida Perfectionists were convinced that a community run by rigid laws asdvagea
“grave mistake” and would serve to destroy the “affective bonds of comrihunikya
focus on legal prescriptions. As such, the community was able to change from its
previous direction that restricted animal trap production to become an important produce
of high quality animal traps when the opportunity for commercial success veas @@

(Newhouse, 1865). “.[V]arious lines of manufacturing and commerce were taken up...
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[tlhe point was to adapt as circumstances required yet always in theesafvi
Community ideals” (Cooper, 1987, p. 8). When the opportunity arose to make money
from the production of traps, leaders motivated members to produce and improve the
animal traps by reconciling the community’s peaceable and vegetariaicgsacith
their teachings that the world would reach its perfect state only through ritlding
vermin and rodents facilitated by their traps. Oneida members had aépoefdor
creative flexibility [which] helped to shape the economic practices thatagped®

(Cooper, 1987, p. 15).

7.1.3.2 21 Century Case Studies

The importance of adapting the project to the abilities of the contributors is seen
in the flexible direction of each FOSS project. Often the project origipatsraside
their own code in order to implement a better code contributed by another volunteer.
(Raymond, 2002). Each of the case study projects illustrated the importance g movi
the software in the direction of the developers’ talents and abilities.

Linux moves in the direction of the best code contributions. Any of the
developers can “improve Linux and influence the direction of its developmenti€&or
2008, p. 2). The Linux leadership focused on including the best quality code and allowed
the project to go in the direction of the best code contributions.

Instead of letting the HTTPD web server project die when the core invefita |
small online community of individuals formed in order to provide technical support and
improve the software through online collaboration. This transition of leadershigddapt

to the needs of the community and provided leadership for developing the HTTPD
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software into Apache software. As Apache software became the mostelssdmnwer
software, the Apache Software Foundation (ASF) was formed to meet thediraamt
legal responsibilities of the community and implemented a system through wehic
bylaws are modified and changed through the votes of its board members (Tatft, 2010)

Mozilla described its system of adapting to the best contributed code as a
“meritocracy” and has determined it is a “resilient and effectivehotein leading the
community (Mozilla Roles and Leadership, 2011). Leaders have a “fair amount of
flexibility” in how they function. Mozilla does not have an “elaborate set of rules or

procedures” (Mozilla modules and module owners, 2011).

7.2 Socioeconomic Structures

Sin and self, produce private property. Innocence and self-denial, produce
community of property (Evans, 1888, p. 186).

Table 7.2summarizes the socioeconomic structure of each of the case study
communities. Distribution of property and equality is significant to the purpose and
function of each case study community.

Each of the case study groups created non-traditional socioeconomic structures
that emphasized fundamental equality among community members. Fundamental
equality, including access to community property, was a key principle ofxtlcase
study groups and influenced production and social relationships among group members.
Table 7.2 summarizes the practices of communitarian property distribution and

fundamental equality.
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le

2d

2d

Property Distribution Fundamental Equality
Shakers Shared property based on early | Equal opportunity for male and fema
Christian teaching members. Implemented celibacy to
avoid unequal power
Mormons Property re-distribution based on Implemented polygamy to provide
need according to “Law of fundamental equality to unmarried
Consecration” women
Oneida Shared property based on Women and men shared business
“heavenly association” leadership and work duties.
Implemented Complex Marriage to
share all thing
GNU/Linux | Free and open access to Virtual community relationships base
intellectual property on meritocracy
Apache Free and open access to Virtual community relationships base
intellectual property on meritocracy
Firefox Free and open access to Virtual community relationships base
intellectual property on meritocracy

2d

7.2.1 Equality of members

The case study communities shared real or intellectual property and sesetim

both among its group members which set the foundation for fundament equality in social

and economic relations, including the organization of labor, community governance, and

communication. Fundamental equality, as opposed to absolute equality, is defined as

equality in “important relevant and specified respects” and not the “implausiisobe

of treating persons equally” (Gosepath, 2009, para. 2). Based on the premise of

fundamental equality, each case study community defined equality diffeaedt as a

result, implemented different socioeconomic structures. Based on the concept of

fundamental equality, each of the socioeconomic structures implemented nmmiahdit

methods of production and property sharing.
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7.2.1.1 18 Century Case Studies

Nineteenth century case study communities based production and distribution of
resources on nontraditional social and economic structure that emphasized fundamenta
equality.*® The traditional 18 century family structure, with wife and children viewed
as economic property of the male, established the prevailing relationshipdoicpon
and distribution of property. Much of the economic production and distribution was
focused on family-based business, agriculture and in-home production. The household
was the “institutional nucleus” (Katz, 1997, p. 277) that served to reinforced the
traditional family unit as the economically and socially relevant strec The
communitarian movement created social and economic structures based on fuddamenta
equality that challenged the status quo. Each of thed8tury case study communities
implemented very different socioeconomic structures of celibacy (Shagelgyamy
(Mormons) and polyandry (Oneida Perfectionists). Even so, each of these non-traditiona
socioeconomic structures emphasized fundamental equality and shifted thavwagus
from the existing economic unit of the traditional family to the largenemic structure
of the community “family.” To reinforce the concept of community famibymenunity
members often used familial terms to reference each other: brother, feidter, and

mother®

Bn theory, the concept of member equality wasaaitto all 1§ century communitarian experiments, at
least in terms of real property ownership. Evemsany of the groups that disbanded quickly wergile
to practice the theory of property equality witltseiss. New Harmony fell apart as Owen tried toagm
his fortune and sold off parcels of land to the ommity members (Smith, 1897). Other communities
attracted members who were not committed to theetrof equality in practice leading to confusion,
jealousy and ultimately dissolution.

19 Christoph Brumann compared monogamous communitidssoslibate and other nontraditional family
arrangements. He concluded that “communes buithonogamous marriage have proved more
successful.” He contradicts Kanter who found tedibacy or free love was associated with community
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For Shakers the concept of equality through shared property waseamtias
component of their religious beliefs founded on the early “original Gdmigy.” The
distribution of income and wealth was “essentially equal” and baseHbeonlea of “to
each according to his needs” (Cooper, 1987, p. 4). The Shaker community was organized
into smaller groups of “Families” which were economically indepandf each other
and shared their wealth with other members of their own Farbilying times of need,
Shaker Families redistributed the available food equally to &haker Families (Cosgel
et al., 1997).

Inequality of males and females in traditional social and economic seaactuas
resolved by the Shaker community through the practice of celibacy. “Wherathere
husbands and wives and private property, there will be “fightings,” and thesesardges
lead to disintegration and dissolution” (Evans, 1888, p. 184-85). Shaker males and
females were equal in government and work although they “were kepttedpara
occupation as in most other areas of life” (Cooper, 1987, p. 4). Although separated in
work and living arrangements women were “as free as men to speak in thangsjeet
to write for their paper; ... [and to] manage their own departments of industry
independently of the men” (Hinds, 1878, p 102).

The Mormon “Law of Consecratior’® provided fundamental socioeconomic
equality through re-distribution of property. “That you may be equal in the bonds of

heavenly things, yea, and earthly things also, for the obtaining of heaveny.ttior if

longevity by “erasing the family as a potential qaatitor for members’ loyalties, they strengthenldrger
social unit of the commune.” (Brumann, 2003, p8 39417)

20 The Law of Tithing, a law implemented to prepare tlee higher Law of Consecration, also required
each member’s “surplus property to be put intohtheds of the bishop” (Smith, 1981, p. 238).
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ye are not equal in earthly things ye cannatdpgal in obtaining heavenly things...
(Smith, 1981, p. 147).

Members contributed property to a common storehouse from which the property
was redistributed based on the needs and fair desires of each family. It weathke
judgment and conscience of each individual steward and the Bishop (a leader of a small
group) to determine what was fair (Gardner, 1922). The practice of polygamy provided
fundamental economic and social equality for women within the community who
otherwise would be hampered in their practice of the Law and remain in a Wlénera
economic and social position.

Oneida Perfectionists based their shared property belief on Christian tsaching
and taught that “...one of the leading principles of heavenly Association, is the
renunciation of exclusive claim to private property” (Oneida Association, 1849, p. 3)
The Oneida Perfectionists created a socioeconomic structure in which sharetyprope
ownership extended to marriage relationships. “For Noyes and the rest of tda Onei
Community, selfishness, the major sin of the outside world, was inherent in two basic
institutions: exclusive marriage, which subjected women to a condition of slawnery
private ownership of wealth, which encouraged greed and acquisitiveness” (Olin, 1980,
p. 291).

Based on their interpretation of fundamental equality, the Oneida Perfstgioni
redefined the concept of marriage and instituted polyandry which theyexkteras
“Complex Marriage.” The practice of Complex Marriage restricted any @retmnclaim
“ownership” of any one woman and promoted fundamental equality in social

relationships. Fundamental equality was also promoted within business venturgs amon
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the genders, “...two of the leading businesses of the Community are superintgnded b
women, ... Women also keep the accounts of the community...and are allowed a fair

chance with their brothers in education and labor” (Oneida Community, 1876, p. 19).

7.2.1.2 21 Century Case Studies

Similar to the 18 century case study groups, FOSS communities also challenged
the prevailing socioeconomic structure of property rights — in these oas#sctual
property rights. By the late 2@entury, corporations held the “social, political, and
economic context” of software production to which FOSS communities reacted and
fought against (Cole & Lee, 2002). FOSS communities transformed the prevailing
proprietary development and distribution methods of software and implemented
cooperative software development. The FOSS case study communities discarde
traditional corporate power structure and implemented fundamental equality by
disregarding the member’s position or authority (Raymond, 2000). All membdées of t
community were respected for their contributions to the community and not for their
position (Raymond, 2002).

Contributing to Linux development is accessible to anyone with the necessary
skills (Corbet, 2008). The concept of equality extends to each community member,
whether users or developers. Torvalds noted that the person who understands how to fix
the problem is not necessarily the person who identifies the problem. Both parts of the
problem — finding and fixing — are equally important (Raymond, 2002). Furthermore,

users of FOSS are critically important in finding and reporting bugs. “hgegptiur
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users as co-developers is your least-hassle route to rapid code improarchefiective
debugging” (Raymond, 2002, The Importance of Having Users).

Apache software development was centered on virtual relationships whiclidcreate
physical, social and power relation anonymity among members and helped promote
fundamental equality within the community (Apache, HTTP server project, 2011).
Corporate affiliation or position did not determine priority of a contributor’s codey- onl
the merit of the code determined inclusion in the software releases and therdiwé
the project. Because of this, even board members or directors rarely actesdficia
capacity within the cooperative innovation communities (Apache, HTTP serveciproj
2011).

As with the other FOSS case studies, any individual could participate in the
Mozilla community through code development or through becoming a user. For those
who developed code, merit not position or authority determined which code was admitted

to the final releases (Mozilla Roles and Leadership, 2011).

7.2.2 Property Distribution
All case study communities redefined traditional property ownership stesctur
and disassociated the distribution of output from member contribution. Access to
knowledge created through cooperative invention was openly available to all cagnmuni
members. The inventions resulting from communitarian innovation were sometimes
patented to protect the property from misappropriation. Intellectual pragergfoped in
both the 18 and 2% century case study communities was often used by those outside the

community for commercial purposes.
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7.2.2.1 18 Century Case Studies

Regarding distribution of intellectual property rights, information istechion the
attitudes and beliefs of the "L@entury case study groups. However, there is evidence
that the inventions of these groups were often not patented except in rare cases and
usually to protect against misappropriation by those outside the community.

Shakers made their position clear on intellectual property and were, on moral
principle, against patent and monopoly profits as “contrary to God and godliness, and
destructive of the means of right living” (Evans, 1888, p. 355 hakers believed that
“whatever [a Shaker] invents is for the use of the whole world.” This attitudleded
opportunity for others to appropriate and profit significantly from some of the Shakers
inventions (White & Taylor, 1904; see also n.a., 1905).

There is no record that the Mormon roadometer innovation was ever patented.
However, a guidebook titledrhe Latter-day Saints' emigrants' guid@as published
based on the mileage records obtained from the improved roadometer and was used
extensively by other emigranfS.

There is no clear record that the Oneida Perfectionists rejected patentiprot
on religious or moral principles; however, a review of the US Patent and Trademark

Office records shows no patent for Newhouse or Noyes for any trap innovations

%L Evans clarified that this position against monog®kpplied specifically to those items essential to
human subsistence — the Shakers did patent a somaber of their patents to protect their inter¢gtsans,
1888).

22 The complete title is: The Latter-day Saints' emuigs' guide: being a table of distances, showihihal
springs, creeks, rivers, hills, mountains, camgtages, and all other notable places, from Couidiffs,
to the Valley of the Great Salt Lake. Also, thétlates, longitudes and altitudes of the prominenis on
the route. Together with remarks on the naturdefiand, timber, grass, &c. The whole route hatiagn
carefully measured by a roadometer, and the disthom point to point, in English miles, accurately
shown (Crawley, 2005).
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Additionally, there is evidence that other trap makers pirated the trap destgnarae

of the popular “Newhouse Trap” (Newhouse, 1865).

7.2.2.2 21 Century Case Studies

The basis of property distribution in the FOSS communities was to maintain free
access to the intellectual property created by the community. Commumitlyareewho
contributed to or who used the community’s intellectual property legally agreed to
maintain free access to the innovation.

The Linux license is designed to ensure “freedom to distribute” softwaresc
and to “change the software or use pieces of it in new free programs” (GNUiGgpera
System, GNU GENERAL PUBLIC LICENSE Version 2, 1991, Preamble).

The Apache FOSS community was initially established through an online mailing
list of interested users. The intent was to keep the software freelgtdeahd to
provide a forum for updates and patches — the objective of keeping the softwigre free
available to all who want to use, access or change the software has continudtbtitroug
Apache’s growth and popularity (Apache, HTTP server project, 2011).

Mozilla was created to take the Netscape browser from commerciabsefiov
openly available software. Netscape changed the structure of its atganend
became an open source project with the intellectual property freely agdtadmhyone

who wanted it (Raymond, 2002).
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7.3 Organization of Labor

...members of a commune might actually have a more positivadatttoward

work itself. Because communes, unlike private firms, attract icdals to a

strong ideology or religious belief that often views work as goo@éven as

worship, a self-selection mechanism might ensure that only hankkrs join the

commune. (Cosgel et al., 1998, p. 555)

None of the six case study communities compelled its members to work but rather
encouraged them to contribute labor based on self-identified abilities and interests
According to their interests and abilities, members formed subgroups to pdréarm t
work. Table 7.3summarizes the organization of labor in each of the case study

communities.

7.3.1 Labor Self-Selected, Not Compulsory

According to Radner (1992, p. 1388) corporations centralize information and
require managers to “monitor the actions of other firm members” and gdteand
values of each employee. Put differently, the “control of individual behavior through
organization is what defines the modern managerial corporation” (Lipartgizi&a,
2004, p. 96f3 Labor in the case study communities was seen as a means of enjoyment
and self-improvement, as well as a way to meet individual and group needs and also
enhance the individual’s or community’s reputation. The organizational structeaetof

19" and 2% century case study community generated a cooperative environment in

#0ne example of rigid traditional hierarchy and cohis within NASA which has been criticized fosiit
“command and control” structure. This rigid sturet is blamed for hampering innovation and leading
unfortunate results. Crash investigators of thau@dlia space shuttle failure stated that NASA’surelt
“discouraged dissenting views on safety issuede flow of information and the organizations viefv o
criticism discouraged dissenting views from tho$ewlisagreed with the institutional results with
disastrous outcomes (Gloor, 2006, p. 80).



TABLE 7.3 - Organization of Labor

1%

Method of Organizing| Subgroup Structure
Labor
Shakers Self-selected and regularly Communities organized into
rotated positions Families - cooperative
innovation through subgroups
Mormons Self-selected based on ownCommunity organized into
abilities small subgroups — cooperativ:
innovation through a few
individuals
Oneida Self-selected and regularly Community organized into
rotated positions various business subgroups -
cooperative innovation sub-
groups improved technology
and mechanized production
Linux Self-selected and based on Subgroups led by core
own abilities developers and assisted by
periphery developers built on
original “kernel”
Apache Self-selected and based oh Subgroups led by core
own abilities developers and assisted by
periphery developers built on
original “kernel”
Firefox Self-selected and based oh Subgroups led by core
own abilities developers and assisted by
periphery developers built on
original “kernel”

which members participated based on the contributors’ self-identified skills.

7.3.1.1 18 century case studies
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The objective of the I®century community was not to make labor compulsory

but to make it a means of worship and self-improvement. Member commitment to

advance the community’s social agenda was tied to religious teachings ofdabor a

joyous endeavor and a means to achieve personal improvement. Work was coasidered

“sacred activity and meant to be joyous” (Cooper 1987, p. 12).
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Work was a form of worship for the Shakers, and as such was an important part of
the personal development process. Efficiency in labor was sought afteryandsda in
time or energy was considered a sin (Alexander & Keep, 1995). Shakers found a great
deal of variety and personal expression in their work (Alexander & Keep, 1995).
Individuals were encouraged to work in areas that they found interesting apeldenjo
(Andrews & Andrews, 1974). Each member was free to work in various areas and
mastered several different skills.

Under the Law of Consecration, Mormons worked as they chose in order to meet
the mandate of faithful stewardship. Individuals were expected to work in a ntaane
suited their own skills and talents and “laboring as far as practicaltie gsphere of his
choice” (Gardner, 1922).

The Oneida Perfectionists encouraged labor as a desirable activity ans ofie
self-improvement. The Oneida Handbook (1867, p. 20) summarized the community’s
position on labor: “Compulsory labor is neither sought nor permitted in the
Communities. The aim is to make labor attractive, and a means of improvement.”
Community members wrote on a slip of paper his or her preferred area of wark. Fr
these requests, the organizing committee would make work appointments based as
closely as possible to the stated preferences of the members (Coeidaunity,

1867)?* The group encouraged members to invent new ways of producing goods and

providing services in order to enhance efficiency and reduce necessarabor

2 a conspicuous bulletin invites every one to hand written slip, stating what department of

business he would like to engage in, etc. An dajag committee is appointed at this annual
meeting who select foremen for the different departts of business, and apportion the help,
keeping in view as much as possible the expredseides of individuals. (Oneida Community,

1867, p. 13)
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7.3.1.2 21 Century Case Studies

FOSS case study groups created an organizational structure that encouraged
members to self-select their own work. Contributors to the FOSS case study
communities determined which project best suited their own talents, abitdestarests
and chose where and at what level to contribute (Benkler, 2002; see also Wheeler, 2007).
The system of organizing labor in the FOSS case study groups was comparablkfo the
century groups even though FOSS members were widely dispersed and edrielyem
to-face.

Each community member chose how they wanted to contribute to the
development of the Linux project. Based on each member’s self-identificitealiliey
could contribute code, identify or fix bugs, or even contribute to Linux by adding
information to the Linux website or contributing scholarly articles (Co&8).

Contributors to the Apache software chose problems to work on based on their
own interests — typically those areas of code with which they were mos$iafariihe
software is divisible into “core functionality of the server, which everyrgtls, from
the features, which are located in modul@dérbsleb & Mockus, 2002). This
divisibility into smaller projects was important to the ability of workershoose
specifically the areas that interested them and where they wanted towtenifipache
Foundation, 2010).

Mozilla organized its code development into modules with module owners and
contributors chose to develop in the module of most interest. As with the other FOSS

case study groups, Mozilla included contributions from code developers, ideatifeers
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fixers of bugs and also those who simply used Firefox software (Modules and Module

Owners, 2011).

7.3.2 Subgroup Structure

Group structure within cooperative communities is important in developing
reciprocal relationships (Cosgel et al., 1997). In the case study conesusitbsets of
the communities provided a structure in which members created reciprotahstigs
through peer review of work which contributed to the efficiency and quality of
knowledge creation (Cosgel et al., 199Zpmmunities created subgroups both formally
and informally and members often moved between subgroups depending on their desire
to contribute. This subgroup structure provided an environment within which members
contributed innovative ideas — as community members saw a need or observed an
opportunity, they put forth ideas to others in the community and a subgroup of members

brought the idea to a final success.

7.3.2.1 18 Century Case Studies

Nineteenth century case study communities developed innovation in subgroups of
members who provided the needed skills for creating or improving the innovation. The
subgroup structure was informally implemented in the Mormon community and more
formally in the Shaker and Oneida communities.

Shakers organized into subgroup called “Families” dispersed in sevéeal sta
These subgroups produced a variety of new knowledge made available to the larger

group of communities. For example, the Lebanon group invented the circular saw
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(Rothschild, 1981), and the printing press used for printing seed bags was invented by the
Shakers at Watervliet and improved by the Lebanon Shakers (Buckingham, 1877).

The Mormon roadometer invention was initiated by two core inventors, Clayton
and Pratt, and several other community members contributed to the invention through
engineering skills, quality review and technical refinements. The subgfoup
cooperative innovators changed during different phases of the invention based on
contributors who had the necessary skills for the job.

Noyes, Newhouse and “several young men” formed a subgroup of the Oneida
Perfectionists who developed improvements to the trap and to the trap-making process.
Through the “ingenuity of [the community’s] machinists,” the production process wa
improved and the subgroup created machinery to produce the spring which before was

handmade (Newhouse, 1865).

7.3.2.2 21 Century Case Studies

According to Richard Stallman, the core inventor of GNU, coordinating many
part-time workers to develop a new software program would normally be a veruldiffic
problem; however, in developing a new Unix system this problem did not occur because
the program “contains hundreds of utility programs, each of which is documented
separately” (Gay, 2002, p. 35). Software programming projects wenrg éasslible into
various subcomponents which helped in coordinating members’ work contributions
through online communications. FOSS contributors could simultaneously work on

various subcomponents of the project without close coordination of other members’
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contributions. The outcome was that many small contributions were added together t
create an operating software (Gay, 2002).

Among Linux developers there is a relatively small group of core contributors
who contributed the majority of the code used in the Linux kernel. The contributors on
the “periphery” are sorted into those who contributed code and those who identified or
fixed software bugs (Cole & Lee, 2003; see also Corbet, 2010).

Separate subgroups within the FOSS communities worked on different aspects of
the cooperative innovation which helped to organize hundreds of members “united by a
common set of goals” (How the ASF works, 2011). One study of the Apache Group
(AG) shows that small subgroups of active “core” developers work on spestfions
of code (or “projects”) at any given time. “[C]ore developers at any poinhe include
the subset of AG [Apache Group] that is active in development (usually 4 to 6 in any
given week) and the developers who are on the cusp of being nominated to AG
membership (usually 2 to 3)” (Herbsleb & Mockus, 2002, p. 3).

For the core developers who contribute the majority of the code and other changes, the
size of the core team in those modules studied by the analysis ranged from 22 to 35
members (Herbsleb & Mockus, 2002).

The Mozilla community organized into subgroups based on skills, level of
contribution, and area of the project. One study found that the team of “core developers”
who submitted the majority of the code used in the Firefox software waseblamall
(25 to 35 contributors) compared to the number of community members who submitted

bug fixes (47 to 129 contributors) and those who found and reported software bugs (119
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to 623 contributors) (Herbsleb & Mockus, 2002).

7.4 Peer Evaluation and Open Communication

Each case study community created an environment of peer evaluation which
focused on improvement of the innovations. Communities practiced open discussion
among community members to disseminate objectives and outcomes. The creation of
new knowledge is based on open communication, with criticism and error correction a
fundamental aspect of the process (Popper, 1989 as cited in Cole & Lee, 2003). A
“‘communication network” through which individuals obtain and share knowledge is
important for creation of new knowledge (Radner, 1992). The case study groups
developed organizational structures in which openly evaluating each other’'snelork a
disseminating information was a key element within the cooperative conesuiiable

7.4 summarizes the leadership attributes of each of the case study communities.

7.4.1 Peer review
Each of the case study groups developed a method to improve knowledge creation
through peer evaluation. Peer evaluation allowed case study communitigdeiment

error correction in the communitarian innovation process.

7.4.1.1 18 Century Case Studies

Each of the 19 century case study groups relied on peer review as an important
aspect of the knowledge creation process. Critical review of collsagoe provided

needed information and improved the innovation. Oneida Perfectionists formalized the



TABLE 7.4 — Communication and Peer Review

Open Communication Peer Review

Shakers Open communication Informal process by
through meetings and peers working on
inter-community visits project

Mormons Informal open discussion | Review of innovation
among member and formal by peer
meetings

Oneida Formal community Mutual Criticism
business meetings

GNU/Linux | Informal open email Formal procedure for
discussion among all code submitted to
members the software

Apache Informal open email Formal procedure for
discussion among all code submitted to
members the software

Firefox Informal open discussion | Formal procedure for
among member and formal all code submitted to
meetings the software
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peer review process within their community; however, the Mormon and Shaker peer

review process was less structured and based on informal communicatioerbetwe

members.

Shakers visited and communicated among different communities in order to freely
share innovation knowledge between groups. Representatives were often invited from
other Shaker communities to share techniques and learn new methods of production
(Carson et al., 2000). The Shaker “Manifesto” states that to have a united and improved
community, members must “... cherish and strengthen all that is worthy, and wbat is
try to correct and make it worthy...” (Blinn, 1884, p. 155).

Once arriving in the Salt Lake valley, leaders felt the roadometer should be
improved and repaired before a group of men were to return east to help others make

their way to the valley. Through the peer review process on the original roadomete
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William King and others created additional improvements to the devicel{tyViig97-
98; see also Egan,1917).

The Oneida Community formally practiced the concept of “Mutual Criticiasn”
part of their community interaction. Mutual Criticism facilitated the comiguni
members’ goal of achieving perfection and made no distinction between business,
physical or spiritual activities (Oneida Community,1876). The systemeofrpeiew
allowed each person to periodically stand before the body of the community eive rec
input on what the person must do to improve in their work and community life (Oneida
Association, 1849Based on the group’s observations, mutual criticism provided
opportunity for recognition and praise. Mutual criticism created an atmosphere of

improvement as well as positive recognition (Oneida Community,1876).

7.4.1.2 21 Century Case Studies

Each of the FOSS case study groups practiced a formal peer reviessgroce
which code written by community members went through a peer evaluatios g o
to inclusion into the software kernel. Each innovation of software code was subgected t
a review process performed by colleagues. This review process improgdlite of
the innovation through the diversity of reviewers’ skills and abilities (Cdle&,
2003)?° “No matter how strong the original developer’s skills are, this review gsoce

invariably finds ways in which the code can be improved” (Corbet, 2010, pp. 15-16).

%> Torvalds wrote in an email to the Linux kernel rmggl list that the point of a peer
review and open development is that people witlerdie backgrounds will often catch
mistakes of other contributors (Cole & Lee, 2003).
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Each contribution of code was openly available to every community member who
could then choose to review and evaluate the proposed contribution. Open access to code
encourages criticism as a “cultural norm in the FOSS communities and iscitease
likelihood of uncovering error” (Cole & Lee, 2003, p. 639). One FOSS leader stated tha
“decentralized peer review trumps all the conventional methods for trying teeehatr
details don't get slippedRaymond, 2002, “On Management,” para. 22).

It is a good idea to post “in-progress work” in order to get the community’s
feedback on improving the code contribution (Corbet, 201 .review process begins
with a post to the appropriate Linux mailing list corresponding to a particuteofghe
Linux code in question. After responses from the mail list members, there idex “wi
review” which opens the review to the larger Linux community. At this stage,
successful new code or patch will be merged into the main Linux kernel ( Corbet, 2010)
“[C]riticism and error correction serv[ed] as a driving force for Linux ttgsaent”
(Cole & Lee, 2003, p. 6406F.

Apache PMC helped to develop and maintain a community culture of peer
review. Section 6.3 of the ASF Bylaws (How the ASF works, 2011).

...the role of the PMC is to further the long term development anthhafathe

community as a whole, and to ensure that balanced and wide scalke\peer

and collaboration does happen. Within the ASF we worry about any community

which centers around a few individuals who are working virtually unestede

We believe that this is detrimental to quality, stability, and rriass of both

code and long term social structures.

Anyone can subscribe to the Apache mailing lists and proposed software cogieschan

“...are reviewed by many people outside the core development community, which often

%8 The critical review process eliminates unaccepgtablde innovation — one study showed that only 23%
of the Linux code submissions made it into thelfiebeasgCole & Lee, 2003, p. 644).
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results in useful feedback before the software is formally releasegaskage”
(Herbsleb & Mockus, 2002, p. 175).

Mozilla code changes are subjected to a peer evaluation process. A minimum of
two engineers who are familiar with the overall code must review the newpdodéo
further testing and evaluations. At that point the code is released to the entiia Moz
community whose members review and test the code changes in the code &=t relea
which occur two or three times a day (Wheeler, 2007).

Code review is our basic mechanism for validating the design and implementation

of patches. It also helps us maintain a level of consistency in design and

implementation practices across the many hackers and among the various

modules of Mozilla. We currently have two levels of review, known as “review”
and “super-review.” (Knous, 2011, “What is the purpose of code review?")

7.4.2 Open Communication
In addition to peer review procedures, each of the case study wuties
developed an environment of open communication and discussion enhancing the process

of cooperative innovation.

7.4.2.1 18 Century Case Studies

Each of the 19 century case study communities practiced open communication
among group members and shared information and knowledge among each other.
Oneida Perfectionists held official business meetings openltmeinbers; Shaker
communities also held open business meetings and traveled extersivehg the

various communities sharing innovation and new knowledge. Mormon communication
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was mostly informal and occurred spontaneously among individuals andoup g
meetings.

At Union Village in Ohio, the Shaker family met once a week &aid female,
young and old...were gathered to overhaul the accounts of the week antligs @il the
industrial occupations of the Family” (Hinds, 1878, p. 102). Although thestimgs do
not appear to be universal among all Shaker Families, the Shakeshpdblihe Shaker
Manifesto which provided an opportunity to communicate between commumtpens.
Also, Shakers designed community buildings to include a room largegylerior “union
meetings” where the men and women come together, sitting on oppdsseo$ the
room, “spend an hour in conversation, or reading, or singing, as they ch{bisés,
1878, p. 110). Shakers openly shared knowledge and information amorigeraef
the communities and members would visit other Shaker communities te see
procedures and innovations.

The Mormon community communicated ideas and information through formal
and informal communication avenues. Camp meetings were used asrairgoation
venue for the entire community and spontaneous communication among indiaddals
smaller groups. Communitarian innovation was discussed in group settagg (
meetings) where the concept of the roadometer was discuskedné€f¥it of the idea was
discussed with the group as was the estimated time to completion (Wright, 1997-98).

Oneida Perfectionists practiced open communication through daily meetings and
a weekly business meeting. Every member of the community was invited to thesBusine
Board meetings where all of the heads of the different Oneida business met t® discus

business issues and decisions. The evening after the Business Board meeting, the
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secretary would read to the entire community the business report and the members we
given the opportunity to discuss on any measure passed by the Board. Busirerss matt
were frequently “referred for discussion and decision by the Board to nieeadje
meetings.” The objective was to keep “constant communication” between treeddamhar
the community and unanimity was sought by the committees, Business Board and the
community (Oneida Community, 1865, pp. 12-£3Dneida operated with broad
management with input from the community membgaddministration of the group’s
affairs fell to the lot of 21 standing committees and 48 functional departments ... but

major decisions were taken at general meetings” (Cooper, 1987, p. 8).

7.4.2.2 21 Century Case Studies

Similar to the 19 century communities, the FOSS case study communities kept
communication open to the entire community. Unlike th& &Ontury communities,
however, FOSS community communication occurred via asynchronou®meiecheans
rather than face-to-face communication.

Development work on the Linux kernel is done through email lists wing@na

can join and email traffic is very high and conversations canexefsly technical.” This

27« Business Board, comprising the heads of industiggdartments and such others as choose

to attend its sessions.... All the members of the Canity are free to participate in the
deliberations of this Board, and it is a limiteddganly because all who are not especially
interested in managing, generally choose to stayawhe report of the secretary is read to the
entire Community on the evening following the sessf the Board, and opportunity is then
given for discussion of any measure resolved upothé Board; and business matters are
frequently referred for discussion and decisiorthgyBoard to the general meetings; so that
constant communication is kept up between the Baadithe mass of the Community.... In
determining upon any course of action or policyanimity is always sought by committees, buy
the Business Board, and by the Community.” (On€idenmunity, 1865, pp. 12-13)
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open electronic forum for the Linux kernel is the venue “wherekéneel development
community comes together as a whole” (Corbet, 2010, p. 9).

For the Apache community, group communication is also generally done through
mailing lists and online forums or “virtual meeting rooms.” Anyone who wants to
participate in the Apache software development can join a developer mailiagdist
receive messages, join technical discussions, changes in the code and reports of
problems, among other types of messages (Herbsleb & Mockus, 2002). These
asynchronous communications are archived and accessible to the FOSS community a
any time (How the ASF works, 2011). An example of the open communication policy is
the ASF announcement in 2010 regarding the serious intrusion into the Apache systems.
ASF explained in detail a full analysis of the attack and the weaknessesthat we
exploited. This open communication to contributors, users and others is particularly
remarkable when compared to the secrecy and closed communications thattexedpra
within proprietary software firms (Phipps, 2010).

Mozilla similarly practices open communication. Every week Mozilla holds a
meeting for anyone who is interested and provides the meeting access tiiotma
community members as well as the general public. Comments are not monitored and
anyone can join the discussions and the minutes for each of the weekly meetings are
archived at the Mozilla website (Knous, 2011.). Because of the constant and open
communication within the community, the fanfare that would typically surround the
release of proprietary software was missing when Mozilla announce the pldareref

Firefox 2 (Freedman, 2007).
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7.5 Member Commitment

The incorrigible idler seldom inflicts himself on them, and when by chance he
does, it is he who is the miserable person, for the whole tone is “work and be
happy,” and so he finds no suitable environment, and soon departs. (Evans, 1888,

p. 261)

Community members within each case study group committed to community
requirements through a signed or verbal agreement. Members weredne@s$e the
commitment level at which they would contribute real or intellectual propétig. level
of membership did not determine the distribution of property.

The case study groups allowed for different levels of membership dependent on
the commitment level of each member. Members determined the degree otro@mmi
and contribution they were willing to provide to the community. Nineteenth century case
study communities united social and economic aspects into a comprehensive member
commitment. By comparison, FOSS membership agreements limited member

commitment to intellectual propertyable 7.5summarizes the member commitment

attributes of each of the case study communities.

7.5.1 Membership Levels
Each of the case study communities offered levels of membership withgaryi
degrees of commitment. Those willing to contribute property and labor were solgect t

different agreement than those with more narrow membership involvement.

7.5.1.1 18 Century Case Studies

Each of the 19 century case study communities provided a choice to potential

members as to the level at which they wanted to contribute to the community. The leve
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TABLE 7.5 — Member Commitment

Membership Levels

Member Agreements

Shakers

3 levels: Novitiate, Junior and
Senior

Fully practicing members signed

agreement to contribute all property.
Rejected patents on moral principle but d
patent some inventions for protection.

Mormons

Two levels of commitment -
baptized members and Law of
Consecration covenanted membe

Law of Consecration and Law of Tithing.

No clear policy against patents, but did npt

patent roadometer; others appropriated
rarritten record based on invention finding

Oneida

New members went through perig
of apprenticeship or period of
testing.

dAll property committed to the community,
No available information regarding

position on patents; no record of trap being

30

id

U7y

patented; others appropriated name of trap.

Linux

Code contributors and users who
are potential bug identifiers — othg
ways to contribute to community

Agreement signed to license intellectual
2rproperty to community

Apache

Code contributors and users who
are potential bug identifiers— othe
ways to contribute to community

Agreement signed to license intellectual
r property to community — additional
changes could be kept proprietary

Firefox

Code contributors and users who
are potential bug identifiers— othe

Agreement signed to license intellectual
r property to community

ways to contribute to community

of commitment determined the level of membership in the community; however,

distribution of property was not dependent on the level of membership.

The Shaker community was organized to accommodate different levels of

member commitment. Individuals joined one of three distinct groups: new members

(Novitiates); more seasoned members (Junior Members) who did not practice all

requirements; and the proven faithful (Senior Members) who freely contributed all

property to the community (Hinds, 1878; see also Cosgel et al., 1997). Members of the

“Novitiate” level were similar to members of any traditional ra@ig group in that they

maintained their traditional family living arrangement and retained ¢l personal

property (Hinds, 1878). These members could move into one of the other groups
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depending on their desire to sign a “covenant” that “consecrated self and servilte and a
one possessed to the cause” (Andrews, 1963 as cited in Alexander & Keep, 1995, p. 364).
At the Junior Level, property contributions were optional and property would be returned
if a Junior member left the community. Senior Level members committed allirof the
possessions, time and efforts to the Society. Shakers at this level alsbthgteleey
will not be able to recover any of their committed property if they leave the aoitym
(Hinds, 1878).

Membership commitment in the Mormon community consisted of two levels.
Each member on being initiated into the group was baptized, indicating a commadment t
the teachings in the doctrinal works of the Mormon Church. Those Mormons who
advanced and were considered worthy based on past performance to the community
ideals were presented with the opportunity to enter into a more in-depth commitment to
the principles of property sharing and community ideals (the Law of Conseciatibn)
verbally committed to these ideals in a covenant ceremony (Endowed from on high,
2003). Those who accepted to the Law of Consecration committed property and labor for
the benefit of the community. Those who were baptized only were not required to
commit to the Law of Consecration.

The Oneida Perfectionists provided two levels of membership comprised of a
probationary membership period which was implemented to determine if new members
could live the community standards and contribute to its success. No claim by

probationary members could be made for work performed and the community determined
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when and if a probationary member was ready to join in full membership (Estlake, 1900;

see also Oneida Association, 1849, p.*6).

7.5.1.2 21 Century Case Studies

In each of the FOSS case study communities, there were two broadolevels
membership: contributor and user. The FOSS user is anyone who uses the software a
is the most basic community member. FOSS users can also be distinguished betwee
those who find bugs and alert the rest of the community and those who use the software
as developed. FOSS users are critically important in finding and reportiagButt
parts of the problem — finding and fixing — are equally important (Raymond, 2002).
FOSS case study groups treated their users as co-developers whiatoléel to
improvement through debugging (Raymond, 2002; also Cole & Lee, 2003).

Linux, Apache and Mozilla contributors were organized into an informal two-
tiered organization comprised of the relatively few “core contributors” ladnuch
more numerous “periphery contributors” (Cole & Lee, 2008he Linux community
encourages input at several levels, including developer and user contributions. Other
contributions include writing articles or tutorials, creating a blog, @skds to join

Linux.com”, or create a new developer group (How to participate in Linux.com,.2011)

28 e . ,

As to thelegal [emphasis in original] titles of land and otheoperty, no special measures were
taken to secure the Association from individualfiose who owned or purchased lands in their
own names at the beginning, retained their deedsna formal transfer of any property brought
in by the members, was made to the Associatiore stbck of the company was consolidated by
love, and not by law. (Oneida Association, 1849.6)
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Apache defines a user as a person who “uses” the Apache software. Users
contribute by giving feedback on bugs and new feature suggestions. Develepers ar
those members who contribute code or documentation to an Apache project. Developers
are also included in the management of the Apache projects including the ttenhmi
who is allowed access to the code (How the ASF works, 2011).

As with Linux and Apache, Mozilla also had membership levels among
contributors and users. Users were encouraged to submit “crash” reportdwaaesof
application unexpectedly quits (Get involved with Mozilla, 1998-2010). Code
contributors determined their level of commitment and activity in the developmtd of
project. Mozilla also encouraged users to contribute in ways other than sodece
Writers and designers contribute skills to develop and improve websites (Get thvolve
with Mozilla, 1998-2010). Mozilla included several minimum levels of commitment
including those members who only want to contribute unused bandwidth which allows

Mozilla to increase service to millions of people (Get involved with Mozilla, 19982010

7.5.2 Member Agreements
The case study agreements dealt with property contributed by membehng and t
manner in which property would be distributed among the members. No person was

forced to join any of the communities and no member was prevented from leaving.

7.5.2.1 18 Century Case Studies

Each member that joined one of thel19th century case study communities was

made aware of the community’s requirements and committed to them as a term of
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membership. This commitment was made either in writing or verbally, and swseti
both. None of the 1®century case study member agreements separately accounted for
intellectual property contributions which were considered part of the memibers
commitment to work for the benefit of the group.

A list of Shaker membership requirements included the requirement that each
prospective member must join the group voluntarily and that “[n]o considerations of
property are ever made use of by this Society to induce any person to join it, nor to
prevent any person from leaving it” (Hinds, 1878, p. 90).

During the formal practice of the Law of Consecration, the Mormon bishop
provided a written contract deeding the property to each individual. However, only the
portion deeded to the individual was considered property that a departing member could
keep — the portion given to the bishop would remain with the community of Mormons.
(Smith, 1981¥° During the informal practice of the Law, Mormon commitment was
verbal and included the covenant to “devote both talent and material means” to the
growth and benefit of the group (Talmage, rev ed. 1976).

The Oneida community agreement made clear that any work performed while a

member of the Community was compensated through the benefit of the education and

29 Section 51: 2-9. Wherefore, let my servant [bishegjvard Partridge, and those whom he has
chosen, in whom | am well pleased, appoint unte pigiople their portions, every man equal
according to his family, according to his circunmetas and his wants and needs. And let my
servant Edward Partridge, when he shall appoinaa Inis portion, give unto him a writing that
shall secure unto him his portion, that he shalli itp even this right and this inheritance in the
church, until he transgresses and is not accowmbetthy by the voice of the church, according to
the laws and covenants of the church, to beloriggahurch. And if he shall transgress and is not
accounted worthy to belong to the church, he stwlhave power to claim that portion which he
has consecrated unto the bishop for the poor aedynaf my church; therefore, he shall not retain
the gift, but shall only have claim on that portibat is deeded unto hiSmith, 1981, pp. 94-5)
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care received while a memb8rMembers agreed that the benefits received during
membership of the community were sufficient compensation if they ever degcitiave

the community.

7.5.2.2 21 Century Case Studies

FOSS case study agreements, referred to as open source licenses (GSL), wer
much more detailed than the"8entury case study agreements. Although there are
numerous different OSL agreements, the most commonly used is the General Public
License or GPL which, as of 2005, was implemented by approximately 70% of FOSS
projects (David & Tsur, 2005). The GPL ensures perpetual free access ahdtaist
rights for the software by utilizing US copyright laws (David & Tsur, 2085).

Not only are contributors of code subject to a strict licensing agreement, but also

FOSS users who download the software are required to accept a licensimgeagree

30 If the member subsequently left the Community,d&éector would be entitled to a “refund” of the
contributed property or an “equivalent” amount. aAesult of several legal actions, the practice of
returning contributed property or other compenseatiodisaffected ex-members became a common
practice among Utopian Socialists. (Rappites, Morsn) Amana and others.) A departing member would
receive any real property, or its equivalent, withich he entered the Community. The Association
maintained that it was doing this through geneyaasitd not through obligation and no claim to anyghi
other than the individual’s original belongings wabbe returned. When joining the Oneida Community,
individuals would sign the following:

On the admission of any member, all property bakupgp him or her becomes the property of the
Community. A record of the estimated amount wélkept, and in case of the subsequent
withdrawal of the member, the Community, accordm@s practice heretofore, will refund the
property or an equivalent amount. This practicayéver, stands on the ground, not of obligation,
but of expediency and liberality; and the time amahner of refunding must be trusted at the
discretion of the Community. While a person rermarmember, his subsistence and education in
the Community are held to be just equivalents ferdbor and no accounts are kept between him
and the Community, and no claim of wages accruéitan case of subsequent withdrawal.
(Oneida Community, 1867, pp. 17-18)

31 Because of the unusual use of copyright laws, GRLadher FOSS licenses are often referred to as
“copyleft”. GPL is also referred to as a “virdi€ense because any other software that is releaghd
code licensed under a GPL is also required todemdied under the GPIDavid & Tsur, 2005, pp. 7-8).
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which gives the right to use and modify the software but restricts any atefimpit the
property rights through appropriation of the software (Lerner & Tirole, 260550SS
case study members did not confer IP copyright of their contributions to the cammmuni
but licensed their IP to each user which made it difficult for either the comtribuga
third party to re-appropriate the IP (Benkler, 2004).

The Linux operating system was powered by the various programs developed in
the GNU project and was itself licensed under the GNU General Publitski¢&PL)
(Hasan, 2000).

Torvalds initially distributed Linux under a licensing agreement that restrany

payment for the program, as well as requiring that all programs distributeeldor us

with Linux be freely available. After half a year, however, he relaiReskt
restrictions. The number of users grew rapidly, from about one hundred in one

year to half-a-million in 1994. (Lerner & Tirole, 2005, p. 209)

However, free access does not necessarily mean that the softwarengfiee (GNU
License, Preamble), but rather that the freedom to access and redistrilmaeetizad

that contributors of code do no maintain legal rights (Wheeler, 2007). The Linux softwar

is licensed under the GPL.

32 That does not mean, however, that all OSL aredhges Some OSL are much more permissive in
redistribution of the source code than is the GPhe Berkeley Software Distributions (BSD) licelisan
early and well-known OSL which allows those who rifpdnd add to the original source code to
redistribute the resulting software without regioios on the type of license. Based on the type of
restrictions or permissions the kernel author wemimpose on the FOSS project will also likelyateatine
the type of contributors to the project. Those wbmot want to see their FOSS contribution potdigti
redistributed as proprietary software will be |&ksly to contribute to a project licensed undex BISD
than the GPL (Lerner & Tirole, 2005, p. 108).

Examples of cases where we would expect a resgititense are
projects geared for end users who are unlikelypfreciate the coding,
such as computer games, or those sponsored byratigns, who
potential contributors might fear would “hijack etproject and use the
code for commercial ends. (Lerner & Tirole, 20051(8)
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The Apache Software license is similar in intent to the GPL in allowing tser
“freely download and use” the software for personal or commercial purposes. The
Apache license requires that each contributor grants a “perpetual, veta|dvoin-
exclusive, no-charge, royalty-free, irrevocable” license on the sat{iiecenses — The
Apache Software Foundation, 2010, para. 2 anti@never, unlike GPL projects the
source code of proprietary or personal modifications to the Apache software deaot ne
to be included in further free redistribution of the software (Apache license a
distribution FAQ, 2011). GPL projects are not compatible with the Apache licensed
projects and cannot be combined in Apache licensed projects because of thet differe
license requirements (Apache license v2.0 and GPL compatibility, 2011). “Some
licenses (e.g., BSD and its close cousin the Apache license) anreelglpgrmissive,
while others (e.g., GPL) force the user to distribute any changes or ienpeots (share
them) if they distribute the software at all” (Lerner & Tirole, 2002, p. 229).

The Mozilla Public License 1.1 (Mozilla Public License Version 1.1, n.d., 2.2
Contributor Grant) states that “each Contributor hereby grants You [the wgerlda
wide, royalty-free, non-exclusive license.” Similar to GPL projects, cod&ibutors
must agree that their code will be freely available to redistribute gnohadifications to
the code are also subject to the terms of the original license (Mozilla Rideisse
Version 1.1, n.d.). Initially, when Netscape was converting to FOSS the proposed licens
was to allow Netscape to “take pieces of the open source code and turn them back into a
proprietary project again.” Mozilla settled on the Mozilla Public Licesieh specifies
that Netscape cannot “regain proprietary rights to modifications of the ¢oeleier &

Tirole, 2005, p. 108).
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In summary, the case study groups share common organizational charesteristi
that provide a foundation for a communitarian innovation business model. The shared
organizational structure is comprised of the following areas:
e leadership
0 motivational

o0 shared
o0 adaptable;

socioeconomic design
0 property distribution
o fundamental equality;

organization of labor
o self-selected, not compulsory
0 subgroup structure;

internal communication
0 open communication
o peer review; and

member commitment
o membership levels
o member agreements.



CHAPTER 8

APPLICATION OF COMMUNIATARIAN BUSINESS

MODEL TO BIOTECHNOLOGY

An interesting question is whether the open source model can be transposed to

other industries. ... a number of ingredients of open source software are not

specific to the software industry. Yet no other industry has yet produced anything

quite like open source development. (Lerner and Tirole, 2000, p. 115)

While the academic community has focused efforts into understanding incentives,
a broader question is whether the communitarian innovation business model can be
successfully transported to other industries. Because of the lifesavingglaiemore
abundant food crops and medicine for neglected diseases combined with the high cost of
research and development, biotechnology has received attention as a hopeful candidate
for successful collaborative innovation. Several alternatives to the trathiosiness
model have already been attempted including private-public partnerships and
development prizes funded by governments (Orti, 2009). One area that provides hope of
achieving societal goals of healthcare and food security is the comramitarovation
demonstrated by FOSS. A model of successful communitarian innovation groups is
important to understand how biotechnology groups may benefit from communitarian

innovation. According to Shulman and Schweik (2011, p. 162), the next step in the

research is to
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... Study the domains in detail where the OSS principles have been adopted and

make case studies, then identify the similarities and differencegjtbiseand

weaknesses in those approaches. This would finally lead to building analytic
models that try to specify conditions that favor or hinder the experiments in open
source.

In Chapter 7 | analyzed organizational characteristics common to cooperative
innovation across six case study communities, three case studies ffaentgry
communitarian projects and three fronf'2entury FOSS communities. The purpose of
this chapter is to apply these organizational characteristics to the biotaphimalustry
and determine the potential for success of communitarian innovation in this fredgle |
identified three cooperative biotechnology innovation communities for a case study
analysis: CAMBIA, Tropical Disease Initiative (TDI), and Open SournggDiscovery
(OSDD). CAMBIA focuses on agricultural collaborative innovation whiledDSand
TDI focus on collaborative innovation of drugs for neglected tropical diseasesssuch a
malaria, tuberculosis, schistosomiasis and leishmaniasis. These diseasaslittle
attention from the traditional patent-based research and development because of the
relatively few people suffering from these diseases that could afford t@ptnef
patented drugs (Orti, 2009).

In Section 8.1of this chapter, | review the development of intellectual property
rights in biotechnology and the impact on pharmaceutical and agriculture industies
traditional structure drives the need for an alternative organizationalusé tictachieve
broader societal goals than is currently motivated by the statuSeciion 8.2provides
an overview of the three case study communities ag@ation 8.3 1 compare the five

structural characteristics discusseimapter 7to the three biotechnology case study

organizations.
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8.1 Impact of IPRs on Pharmaceutical and Agricultural Industries

The 1980 Supreme Court decision in Diamond v. Chakrabarty transformed the
pharmaceutical and agricultural industries and launched the modern biotechnology
industry®® (See Appendix C for further discussion on the pharmaceutical patent system.)
This decision ruled in favor of patentability of “genetically engineered battnd
biological living organisms (Gallini, 2002; see also, Carrier, 2004). Since the 1980
Chakrabarty decision, the USPTO has granted patents for genes and geeeatsamnd
other biological living organisms. To obtain a patent on a gene or gene fragment t
USPTO requires that “inventors must (1) identify novel genetic sequencese¢#y she
sequence’s product, (3) specify how the product functions ...[and] (4) enable one skilled
in the field to use the sequence for its stated purpose” (Human Genome Project
information, Genetics and patenting, 2008, Patenting Genes, Gene Fragments).
Biological organism patents were only recognized and enforceable in a few &suntri
until the TRIPS agreement globalized IPRs to biotechnology organisms (K&thari
Anaruadha, 1999).

Controversy surrounded the relative ease of obtaining a patent on gene sequence
and fragments and in 2001 the USPTO increased patent requirements to show “specific

and substantial utility that is credible” (U.S. Human Genome Project Reseaatd) G

33 Although patents have been awarded for centuriea@ghanical inventions, ethical and philosophical
concerns have delayed support for patent protecfidiming organisms until relatively recently (Iwsaka,
2000). It was not until the passage of the Plateft Act in 1930 that the USPTO ended this resiridy
granting intellectual property protection to asdluderived plant varieties (“United States Patandl
Trademark Office, n.d., What is a plant patent?ixréntly, the USPTO grants monopoly rights for 20
years from the date of filing to “exclude othersrr asexually reproducing, selling or using the p&m
reproduced.” (“United States Patent and Trademdfik&) n.d., What is a plant patent?). The patent |
defines a plant “inventor” as a person who contgbuo one of two steps: (1) the discovery of a pkamt,
and/or (2) the asexual reproduction of the plabinfted States Patent and Trademark Office, n.d ati¢h
a plant patent?).
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n.d., Genes and Gene Fragments; see also Masum, Schroeder, Khan, & Daar, 2011). The
requirement for increased specificity was intended to better demonstrataénow
inventions function in nature. Even so, patenting gene fragments put the patentrholder i
a position to act as a gatekeeper and “exercise undue control over the catfinuici
of genome research” (U.S. Human Genome Project research goals, n.d., Geneseand Ge
Fragments). As disease genes were identified, corresponding testdenveloped and
patented to screen for the disease (U.S. Human Genome Project resatsch.d9.
The patent holder then controls any use of the test and maintains a monopolygallowin
the possibility of excluding other users from further research. As anpéxam1994 a
University of Utah researcher identified and patented the genes respémsi®esditary
breast cancer, BRCA1 and 2. The university licensed the gene discovery to Myriad
Genetics which actively protects its monopoly by enforcing its patentghrolocking
other researchers in using the gene (Cukier, 2006).

Responding to the concerns of increased control by private organizations of
patented biological genes, government and private organizations have created faroject
identify and map the human genome in order to maintain the information in the public
domain. The US Department of Energy and the National Institutes of Heakiteithithe
Human Genome Project in 1990 in order to identify the genes in the human DNA and
determine chemical pair sequences. With the participation of 18 countries, the huma
DNA sequence was completed in 2003 (Human Genome, 2010).

In 2002, scientists in Japan, UK, Canada, China, Nigeria and the US developed a
project to create a haplotype map of the human genome called the InternationalpHapM

Project. The organization makes this information freely available $earehers and “is
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expected to be a key resource for researchers to use to find genes affaiting he
disease, and responses to drugs and environmental factors” (HapMap Project, 2006,
About the International HapMap Project; see also Human Genome, Genetics and

patenting, 2010).

8.1.1 Open Source Biotechnology Research and Development

Although these collaborative gene identification projects provide open aocess t
information, “[0]pen access to information by itself, while often the easeyststtake,
may be of little value without the freedom and collaborators with which to apply such
information to create solutions” (Masum et al., 2011, p. 66). Because biotechnology has
become increasingly an “information-oriented science,” there is hopeditettorative
innovation can work with biotechnology as well as it has with software (Munos, 2006).
Some of the first collaborative biotechnology innovation projects using open soue as it
model were bioinformatics software projects including Biojava, BioPenR¥hon, and
Generic Software Components for Model Organism Databases (GMOD). fiogtamt
to note, however, that while FOSS was privately funded, bioinformatics softwsare ha
often been publically funded. This distinction is important because funding entities
typically have the authority to determine the type of license for the a@ftwhich is not

always open source (Shulman and Schweik, 2010; see also Todd, 2007).

8.2 Three Biotechnology Case Study Communities

Although no biotechnology “open source” project has matured past its infancy,

these three case studies were chosen based on the degree of organizattura st
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achieved to date and the available information on the community. My analysils revea
that two of the three case study communities, CAMBIA and TDI, have applieof fins
organizational characteristics and as a result the communities have haclit diffie
achieving the goals of the organization. OSDD shows an organizational stuetyre
similar to the 19 century and FOSS case study communities. Chronologically,
CAMBIA and TDI are an early attempt of cooperative biotechnology innovatior whil
OSDD was organized much later and appears to have learned from the earlier
communities and implemented an organizational structure that more closehemtte

19" century and FOSS case study communities.

8.2.1 CAMBIA

Richard Jefferson, trained as a molecular, cellular and developmental biologist,
initiated CAMBIA as an international nonprofit organization based in Canbestalia
in 1991. With this organization, Jefferson intended to “up-end” the established
biotechnology system of exclusion through patents (Mair, 2011). His theory was to
charge only what each technology user could afford to pay — large commercial labs
would pay a substantial amount while small research organizations mightraceess
to the same technology free of charge. Earlier in his career, JeffersoopdelV&US
which is “widely credited for enabling many breakthroughs in plant biotech” including
Monsanto’s Roundup Ready soybeans (Dreyfuss, 2006, p. 31; see also BiOS, Executive
staff, n.d.).

CAMBIA offers for license several technologies including, TransBaghech

“can be used instead of the costly Agribacterium for genetically ezrgngeplants”
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(Singh, 2008, p. 201; see also Dreyfuss, 2006). Another technology offered is Diversity
Arrays which is a genome diversity mapping technology (Singh, 2008, p. 201).
According to CAMBIA’s website, these technologies are research tools useuitiferf
biotechnology research and are available through the BiOS license, whi@ndkeithto
make these technologies “open source” in order to “advance rapid development and
debugging” of the technologies (What BiOS-compatible agreements arebbailal.).

BiOS licenses provide that:

e “Ownership of technology stays with the owner

« “A world-wide, non-exclusive, royalty-free non-assertion covenant to make
and use the technology and improvements.

o “Mechanisms for sharing information that is desirable to share, such as public
safety information” (What BiOS-compatible agreements are ava#tabld.,
para.4)

CAMBIA founded BiOS (Biological Innovation for an Open Society) in 2006 to
improve world nutrition and food security through collaborative innovation and making
biotechnology research tools equally available to research groups withiopk/eind
developing economies (BiOS, Home, n.d.). CAMBIA’s biotechnology resources are
openly available to the research community through BiOS licensing agreeamend
“protected commons approach which allows “users to access, improve, and modify
enabling technologies without infringing on proprietary rights” (Masum, 2011]see a
Hilgers, Muller-Seitz, & Piller, 2010). A user of the BiOS research toaksqgsired to
“grant-back any improvements and modifications into the [BiOS] open patent pool”
(Penin, 2011, p 15-16). The grant-back requirement in the BiOS licensing agreement is
often found in commercial licenses; however, in the BiOS license the grenalawvs

other licensees to use the improvements of the innovation. (“Do BiOS agreenwmts all

patenting of improvements?,” n.d.)
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Licensees are allowed to patent their improvements but “set aside” paoprie
rights for others who have agreed to the BiOS licéHssv do BiOS Agreements
encourage and ensure Access and Benefits-Sharing?, n.d.). However, innovation
developed as a result of using the BiOS research tools is not subject to theensa
and licensees have the “liberty to individually control new strains of plants, throug
patents if so wished” (Penin, 2011, p. 16). This is because BiOs desires to keep the
research tools free for members to use but does not want to impede the “commercial
exploitation of their direct applications” (Penin, 2011, p. 16).

The BiOS website states that the CAMBIA technology is available at “rib cos
but it is “costly to maintain an exchange of materials and improvements, and to serve up
and maintain the information technology commons” (What is the cost of a BiOS
agreement?, n.d., para. 1). Therefore, the BiOS agreement requires that “tor-profi
licensees” pay a flat rate fee based on the size of the organization. Havenmofit
organizations are not required to pay any fee for use of the technology, “othenghan c
recovery for materials handling (postage etc.)” (What is the cost of a&je@ement?,
n.d., para. 3).The “capital-intensive and highly privatized biotechnology sector” has
been reluctant to accept the BiOS licenses and there are relativdigeiesees of the
CAMBIA technology. Further, CAMBIA technology has attracted few licesdmezause
they cannot mix CAMBIA technology with their already proprietary technplog
(Kloppenburg, 2008).

Another CAMBIA project, BioForge, hopes to return to practices in the “Bxgt f
thousand years of agricultural development” by establishing a structuentitatrages

farmers and breeders to share their results of research and study. Bisforgaline
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organization developed to facilitate the open interaction between scientistisdto&
Jefferson, 2004; see also BiOS, Home, n.d.). Similar to SourceForge for FOE&gBi
was intended to be a centralized location for community member contributions and peer
review within a “protected commons” where members could discuss inventions and
improvements without invalidating future patent applications or having the innovation
misappropriated by nonmembers (CAMBIA, What is a ‘protected commons’?, n.d.).
Within its first 2 months, BioForge attracted 2,000 participants but within a siert ti
CAMBIA shut down BioForge as it was clear that online collaboration was oatroog.
Differing protocols from one lab to another might be one reason for the failure of
BioForge which was discontinued. Jefferson suggested that the failure of BioForge may

be due to the lack of attribution to members’ contributions (Masum, 2011).

8.2.2 Tropical Disease Initiative

Five attorneys and scientists associated with Duke University, BerkelSf- U
and Prince Felipe Research Center in Spain established The TropicakDnstaisve
(TDI) in 2004 (Tropical Disease Initiative, What, who, how and more..., 2008). The
purpose of TDI is to develop drugs to treat neglected tropical diseases such as
leishmaniasis, schistosomiasis, dengue fever and African sleeping sicKrescurrent
market model fails to motivate pharmaceutical companies to invest in tesearc
development for drugs in these diseases because of the small number of people who are
able to pay patented-drug prices for the treatment (Shulman & Schweik, 2011).

TDI was funded in part by the Spanish Ministerio de Ciencia e Innovacion and the

US National Institutes of Health. TDI does not plan to develop any resultingfdoogs
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the collaborative project but rather will “act as a generator and stewtre kérnel it
has provided and hopes that others will develop the drug candidates that arise from this
collaboration” (Goulding, 2009, p. 12). The TDI kernel is a group of possible drug
development targets developed by a group of researchers. The contribursviould
determine drug leads, which ultimately would be sent to “Virtual Pharma” thatw
then choose which candidates to work on with corporate partners (Shulman & Schweik,
2010). The TDI kernel is available through the WordPress package which ajlows f
“creation, storage and dissemination of each target entry” and allows fdrvaretuo rate
the potential success of each proposed target (The Tropical DisemdvdniMethods,
2008).

TDI utilizes The Synaptic Leap (TSL) as its online collaboration welasiteh,

like CAMBIA'’s BioForge, has been compared to SourceForge used for FO®8tproj
(Goulding, 2009; see also About the Synaptic Leap, 206)5L incorporated in 2005
in order to “create an online community that could connect and collaborate onhiesearc
efforts for neglected tropical diseases” (Singh, 2008, p. 202). TSL provides @eds ac
to those who want to contribute and allows members to start their own projects based on
different ideas to develop drugs. Anyone can go to the TSL projects page and see
contributions and add contributions to existing projects or start their own project. The
TSL website under “Get involved with an open research project” (2006) on tlasidal
Research Community states, “Go to our current projects page for a lisjextprin

process. You can comment directly or "add a child page" ... to start something new (a

34 Several founding members of TDI are also on therdbof directors for TSL (About the Synaptic Leap,
2006).
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"fork" in open source software development) and describe your own open research
project for malaria.”

TDI intends to reduce costs of drug development through volunteers who donate
time and knowledge; through market competition rather than patent monopolies and
allowing the company with the lowest bid to develop the drug candidate provided by
TDI. TDI compares this off-patent drug development to the development of the polio
vaccine which was sponsored by the March of Dimes. The March of Dimes then signed
“guaranteed purchase contracts” with drug makers that were wilipgptiuce the drug
on a large scale (Maurer, Rai, & Sali, 2004, p. 184).

TDI has achieved some success through its research on schistosomiasis. The
World Health Organization identified as a priority the development of a lowdprice
“single enantiomer” which would make the current treatment for schistosemiasi
Praziquantel (PZQ), more accessible to administer to patients (Wodlideo (& Todd,
2011). PZQ is difficult to administer due to size and taste of the pill. The WHO and the
Austrian Government funded the initial process of establishing an online eledaioni
notebook on which all data and experiments could be deposited. Work by TDI on the
PZQ project led to a potentially successful outcome in identifying dibenztatitaacid
as a “superior resolving agent” which was posted openly (Woelfle et al., 2011).

Praziquantel... is a perfect example of where open source can really deliver. The

iterative improvement of the route to a drug that is of great importance to

underdeveloped countries is of little interest to for-profit companies, but neither is
it a priority for academia. We see open source collaboration as the only way to

make research challenges like this tractable. (Todd, 2007, Online Collaborative
Research)
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Since January of 2010 there have been approximately 100 comments in TSL regarding
the TDI project and 60 of those were from outside contributors who were not involved in
the kernel project. The majority of the outside comments came from indubiey ttzn
academic sources (Woelfle et al., 2011).

TDI implements computational “pipeline” programs, MODPIPE and AnnoLyze,
to organize and make the target genome sequences available to the community. The
software programs make the information easy to search protein modelsdiutepr
locations of binding sites (“The Tropical Disease Initiative, Methods, 2008).

TDI does not seek IPR protection but rather implements a Science Commons
protocol for maintaining open access to all outcomes of the collaborative innovation. The
license is based on the Creative Commons 3.0 License. The Science Commons protocol
has no restrictions on how TDI data are used and, according to TDI, does not contain a
“viral” condition requiring users to donate back any improvements or changes to the
community but requires proper attribution based on “customary academic mftribut
norms” (Goulding, 2009; see also Orti, 2009). TDI, however, hopes that those
implementing the information in any innovation will promise “not to seek patents of thei

own” (Orti et al., 2009; see al€hulman & Schweik, 2011, p. 176).

8.2.3 OSDD
In 2007, India’s Council of Scientific and Industrial Research (CSIR) under the
direction of Samir Brahmachari initiated Open Source Drug Discovery in arfecus

cooperative innovation efforts on neglected diseases such as tuberculosis arad malari
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The traditional pharmaceutical model of innovation invests very little in neglec
tropical diseases due to high investment costs and relatively low potentitiplitf.

Although there is currently a drug to treat TB, the disease kills two people3®very
minutes in India and drug resistant strains of TB (Multiple Drug Resi§8uaind
Extensive Drug Resistant TB) have increased due to the long-term durati@encafitent
therapy and tendency for patients to quit therapy before completion (Bijagda1).

The Indian government provided US $27 million to fund OSDD’s first project of finding
a better treatment for tuberculosis (TB).

OSDD also intends to pursue additional funding from public and private sources
(Goulding, 2009; also see Masum, 2011). “The funds raised would be used for
conducting Quality Control activities and tests. It would also be used to reward
contributors and fund scholarships” (Open Source Drug Discovery, FAQS/\Mnad.is
funding OSDD?). Current OSDD partners include universities, nonprofit organizations
(including CAMBIA) and industry partners including Sun Microsystems, Irf@s\yd
AstraZeneca (Open Source Drug Discovery, FAQs, n.d., Who are OSDD partrss?
one of its long-term partners, Sun Microsystems manages OSDD’s infmmmat
technology (IT) systems and provides open source software for the projett, (Z0§).
Similar to FOSS, OSDD created a community of volunteers who contribute knowledge
online. The community intends to discover new chemical entities (NCESs) tddblea
effective drugs for TB and will make the innovation available to numerous drug
manufacturing and marketing organizations in order to create affordable aatdlava

drugs similar to generic drug pricing and distribution.
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OSDD members contribute research and knowledge through Sysborg 2.0, a web-
based system that logs member contributions and peer review (“Open Source Drug
Discovery, n.d., What is OSDD). Other web-based tools for collaborative innovation
include Computational Resources for Drug Discovery (CRDD) which fateititthe
interaction of drug research tools and also Open Access Archive which asdisesase-
related research (Shulman & Schweik, 2010). OSDD also implements TBrowse, a
resource that brings together nearly 50 different research resources intonoete(@pen
Source Drug Discovery, FAQs, n.d.). OSDD’s online structure “provides bioiafmsn
tools, biological information, data on the pathogens, projects for participation in drug
discovery, and discussion forums” (Masum, 2011, p. 65).

OSDD leadership breaks down the drug discovery process into “Work Packages”
(WPs) and opens them up to all members of the community to contribute (Datta, 2009).
Each WP sets forth the problem that must be solved and its connection to other WPs.
WPs include target identification, screening, lead generation and brealctimeplex
problems into simpler and smaller projects with a defined scope of expectedalddise
(Scaria, 2010see also Shulman & Schweik, 2010ontributions of WP solutions are
peer reviewed before attribution to the contributor is awarded (Singh 2008). As of
November 2011, OSDD reported more than 5,000 registered participants contributing to
over 100 projects on its web portal (Open Source Drug Discovery, FAQs, n.d., After
registration on OSDD, what | have to do?; see also OSDD crosses 5000 regigiesed us
2011).

OSDD created its TB kernel through collaborative re-annotation of the

mycobacterium tuberculosis genome. Launched in December 2009, volunteethexsearc
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were trained in annotation methods using web-based materials and completed the
annotation in April of 2010 — an estimated 300 “man years” into 4 months (Munos,
2010). From this annotation, a “kernel” of 20 pairs of proteins and ligands was identified
for OSDD’s use in TB research (Anderson, 2010). OSDD is structured to follow its
innovation model through the point of human drug testing which would then be
outsourced to Contract Research Organizations (CROS) in countries likehkmtchaet
already set up to carry out clinical trials on drugs for global pharmaakatimpanies.
These trials would be conducted with cooperation by governments and private industry
which would “bring down the cost considerably.” CSIR, OSDD’s sponsoring
organization, has experience taking drugs through clinical trials andrgitiggm to
market and will be able to guide OSDD through these steps. (Open Source Drug
Discovery, What is OSDD, n.d., OSDD Approach to Clinical Trials; see also Baprd
2011).

OSDD plans to limit the risks and individual expense of high-cost clinicad trial
by using public funding to obtain the necessary trial information and results. &ll dat
created during OSDD clinical trials will be openly available (“About Usd,)n This
model of keeping all clinical results open to anyone provides the foundation ofibgpass
potential pharmaceutical monopolies moving the outcomes into the generic sé¢ka®or of
industry resulting in potentially lower-priced drugs (Open Source Drug Disgoérat
is OSDD, n.d.). “To ensure affordability, the drugs that come out of the OSDD platform
will be made available like a generic drug, without Intellectual Prggertumbrances.

OSDD thus relies on the already established business models of generic ifotustry
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delivery of drugs” (Open Source Drug Discovery, What is OSDD, n.d., OSDD Approac
to Clinical Trials).

OSDD'’s license is similar to the FOSS GPL license which incorporétesal
clause that requires any improvement to be contributed back to the OSDD community
(Shulman & Schweik, 2011). The OSDD license allows its information to be used
commercially or noncommercially; however, users must “grant back an unenegaimber
worldwide nonexclusive right to OSDD for use of any IP rights acquirethéor

improvements or modifications” (Masum, 2011, p. 65).

8.3 Five Organizational Characteristics

Although none of these case study communities has yet replicated the stitess
earlier communitarian innovation communities, it is worthwhile to examine the
organizational structure of these communities in order to understand the potential f
success of each community. In the following pages, | analyze each ofjimzational
structure categories discovereddhapter Sixas they relate to the biotechnology case
study groups. These structural characteristics found in theetrury and FOSS case
study communities are:

e leadership
0 motivational
o shared
o0 adaptable;
e socioeconomic design
0 property distribution

o fundamental equality;

e organization of labor
o self-selected, not compulsory
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0 subgroup structure;
e internal communication
0 open communication
o peer review; and
e member commitment

o membership levels
0 member agreements.

8.3.1 Leadership
Leadership motivates participation in the community activities by edtatgithe
importance of the group’s mission and by providing the innovative concept on which the
community could improve and expand. “Enticing people to join is a challenge. A good
website helps, but it's not enough. It takes a sustained effort to build trust with
stakeholders. It also takes a leader who can connect with people, understand their
motivation and foster trust” (Shulman & Schweik, 2011, p.17&kle 8.1summarizes

the leadership attributes of each of the biotechnology case study communities.

8.3.1.1 Motivational Leadership

Within each of the biotechnology case study communities’ leadership has worked
diligently to promote its social agenda of freely accessible data witbhgand
agricultural development. Each has provided a type of “kernel” on which other
contributors can improve upon or add to. Even so, the type of kernel is somewhat
different in each of the biotechnology case study communities. CAMBIA &ageas

active in promoting collaborative innovation and has used patented technologies as its



156

TABLE 8.1 — Leadership

Motivational Adaptable Shared
CAMBIA Active community No evidence of Minimal shared
leader and evidence of | adaptable leadership| leadership
“kernel” contributed by
leader

TDI Active community Evidence of adaptable Minimal shared
leader and evidence of | leadership with PZQ | leadership
“kernel” contributed by | project

leader
OoSsDD Active community Evidence of adaptable Evidence of shared
leader and evidence of | leadership leadership
“kernel” created by
community

kernel. Since CAMBIA requires a license fee that increases to $500,000 depending on
the size of the organization there has been little improvement on the existingagghnol
that has been granted back to the community (“What BiOS-compatible agreangents
available”, n.d.). Although there are several individuals listed on the TDI board of
directors, there is no clear leadership and there is little chance at lepdiersiio the fact
that no one knows who exactly is working on any aspect of the TDI kernel (Anderson,
2010). TDI has posted what it identifies as a “kernel” on which contributors can work.
The kernel is used to predict success of potential drug candidates and is edwipii43
potential drug targets from ten pathogen genomes. The kernel is maintainegublibe
domain and contributors seek only traditional academic attribution under the Science
Commons licens€lhe Tropical Disease Initiative, Methods, 2008).

Samir Brahmachari, Director General of CSIR, leads the OSDD initiative
for collaborative online innovation. He hopes to raise money from governments, NGOs
and charities to fund the discovery of new drugs for TB and other neglected diseases

(Singh, 2008). Through the OSDD leadership, the TB “kernel” was developed through
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collaborative online efforts. OSDD established its kernel through community

participation by re-sequencing the mycobacterium tuberculosis genome (Munos, 2010).

8.3.1.2 Shared Leadership

Shared leadership, with a broad governance structure involving many community
members, is implemented in varying degrees by the biotech case study caesnuni
CAMBIA and TDI have several participants on their Boards of Directotrshre is no
evidence that either have implemented a broad leadership structure utdimngiaity
members who share community responsibilities and decision making. OSDD, however,
has in place a system that implements a shared leadership structure wilts raedt
others who lead different segments of the cooperative innovation. Also, OSDD has
implemented a system to track the level of contribution and participation in the
community by each member, which will put the most active members in a leadership
position. OSDD has been more successful at establishing a structure which shares
leadership with community members. Leadership of the collaborative innovation is
shared through Principal Investigators and the Board of Mentors (Open Sougce Dru

Discovery, FAQs, (n.d.How is OSDD project managed?).

8.3.1.3 Adaptable Leadership

CAMBIA implements a fixed fee royalty license structure to acdess t
community’s kernel. Very few organizations have signed a license and GRANH3I not
adapted its structure to meet the needs and resources of potential communitysnember

Additionally, BioForge was implemented to create an online community forum but
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instead of adapting to the needs of the community, BioForge was discontinued. TDI
identified certain potential targets for an improved PZQ and changed course when a
community member provided input on a different potential target, leading to publication.
OSDD has demonstrated adaptability through its creation of the TB kerneh, wmsc

developed by the community and the leadership adopted the results.

8.3.2 Socioeconomic Design

Critical to the case study communities was a nontraditional socioeconomic
structure which organized the community differently than that of the status qtiein Wi
the 19 century and FOSS communities, fundamental equality and property distribution
provided the new socioeconomic structure. Like software and other goods, the production
of drugs is traditionally done through a hierarchical corporate structureontributors
meeting face-to-face. CAMBIA, TDI and OSDD have changed this asp#&eddfonal
innovation model where contributors meet online and are dispersed throughout the world;
however, some of the case study communities have not significantly changed other
aspects of their socioeconomic design sufficiently to succeed at coopénatwvation.
Table 8.2summarizes the socioeconomic design of each of the biotechnology case study

communities.

8.3.2.1 Fundamental Equality and Property Distribution

CAMBIA has changed very little of the status quo with its current IP liognsi
structures which implements tiered lump sum royalty payments based oretbé thig

organization.
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TABLE 8.2 — Socioeconomic Design

Fundamental Equality Property Distribution
CAMBIA No evidence of fundamental | No evidence of equal property
equality distribution
TDI Contributions based on merit | Property distribution is not based
not position on members’ contributions
OSDD Contributions based on merit | Property distribution is not based
not position on members’ contributions

The requirements imposed by the BiOS license are not comparable to igre earl
communitarian requirements — CAMBIA requires a specified contribution prior to
obtaining access to the technology. Although the lump sum royalty is defined by
CAMBIA as a fee to cover costs of the organization, it has many of the same
disadvantages of the existing IPR status quo — costs that must be passed on to the end
user, and no evidence of distribution of the resources to the rest of the commurikiy. Unl
most royalty licenses, however, the CAMBIA royalty amount is not based on the
potential for profit but rather the size of the organization. CAMBIA offers foefise”
research tools that can help biotechnology research organizations discovétuagkic
innovations. This “grant-back” requirement is not uncommon in traditional licenses.
However, the license also requires that any improvements or changes madesimf us
the research tools must be granted back to the community — but this applies only to
improvements made to the licensed research tools and not to the innovations made using
the licensed technology. The terms of the CAMBIA license do not meet the regpuisem
of fundamental equality because it does not treat profit and non-profit organizations

equally based on the same criterion of number of employees. Further, it isandiosie
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the lump sum royalty fee is distributed among the community members. There is no
evidence of fundamentally equal property distribution among the community membe

TDI states that it does not require users of its technology to grant bacgtitse ri
to any improvements; however, the Science Commons license that TDI uses for its
technology does require the grant back of improvements. The distribution of property is
available for any organization or person who would like to use the technology, similar to
earlier cooperative communitarian innovations in that anyone could use the innovation
regardless of contribution. The community practices fundamental equality apdsacc
contributions from all members based on merit of the contribution. The proposed
changes to PZQ that resulted in a published paper was proposed by a member outside of
the main Australian group indicating a structure based on merit rathgrdbiiion
(Woelfle et al., 2011). However, TDI does not plan to distribute the knowledge created
by the community equally among its members. TDI states that its innovatibnst be
patented and that “sponsors” would be awarded development contracts based on the
“company that offered the lowest bid” (The Tropical Disease Initiative,t\Wte, how,
and more..2008).

OSDD has created a protected commons where community created innovation is
protected from misappropriation and is kept available to all who want to use the
technology within a licensed structure. The community practices funddragutdity
among its members based on the level of contribution by each member. Members’
contributions are involved in the community based on their own abilities. Each
contribution is peer reviewed and accepted based on the merit of the contribution and not

the position of the contributor.
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8.3.3 Organization of Labor

Similar to the FOSS and $2entury case study communities, each of the
biotechnology case study communities has organized in such a way that contrilmgions
self selected and not compulsory. There is evidence that the communities have
established online structures that allow each member to contribute inspee#s that
allow individuals to organize into subgroups based on interest and Slalide 8.3
summarizes the organization of labor for each of the biotechnology case study

communities.

8.3.3.1 Labor Self-Selected, not Compulsory and Subgroup structure

In each of the biotechnology case study communities contributions were
determined by the community member and were not compulsory (see Table 8.3). Each of
the communities has structured itself so that community members can selectavhe
contribute. However, through its WPs, OSDD is the only biotechnology case study
community that shows evidence of a formal subgroup structure allowing community

members to work on limited and well-defined aspects of each project.

8.3.4 Peer Review and Open Communication
Peer review and open communication are attributes found in the earlier case study
communities. Table 8.4summarizes the leadership attributes of each of the case study
communities CAMBIA and TDI do not show evidence of a formal peer review process or

open communication. There is no record of open business meetings within which
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TABLE 8.3 — Organization of Labor

Self-Selected, not Subgroup structure
Compulsory

CAMBIA Members select areas of Website is broadly structured intp
contribution targeted areas of research

TDI Members select areas of Website is broadly structured intp
contribution targeted areas of research

OSDD Members select areas of Organization is structured into
contribution based on the WP | specific WPs which help
structure subgroups focus on specific tasks.

community members can voice their input. OSDD does have a formal peer review
process in order for member contributions to complete WPs. Although there is
significant amount of communication from OSDD to its members, | was urable t
observe open communication where members freely contributed input into the

organization’s decision making process.

8.3.5 Member Commitment

The three biotechnology case study communities built their organizational
structure in response to the existing IPR system that requires potentdhsese and
time consuming patent filing rather than the automatic IPR protection of gbpwiich
covers software code written by FOSS contributors. As a result, these cdrasnave
set up systems to avoid misappropriation of the cooperative innovation including the
protected commons, open access or Science Commons licenses which have been
implemented to work around the current IPR system.

Because biotechnology innovations are protected through patents rather than

copyrights, the “copyleft” principle popular within FOSS *is not easilgliapble to the
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TABLE 8.4 — Peer Review and Open Communication

Peer Evaluation Open Communication
CAMBIA No structural evidence of | Difficult to locate open communication
peer review of organizational changes and progress

on community website

TDI No evidence of peer No evidence of open communication
review beyond publication| through which members can contribute
of academic paper to decision making process.

OSDD Formal peer review No observation open communication
process implemented for | through which members can contribute
each contribution to decision making process.

biotechnological realm” (Hilgers, Muller-Seitz, & Piller, 2010, p. 9). TRR kystem

creates challenges for cooperative biotechnology communities becaeists pat

expensive and require a lengthy approval process with the USPTO. “Obtaining
copyrights on the code in an open source project does not add any time or cost to the
project. Open source projects concerning biological material, on the other leandt ar

as easily grounded in intellectual property” (Beck, 2010, p 2Gble 8.5shows

membership commitment for each of the biotechnology case study communities.

In order to better allow collaborative innovation in biotechnology without the concerns of
misappropriation, a derivative of the Creative Common license was developed for
patentable projects called the Science Commons (Cukier, 2006). The Science Commons
license keeps the innovation free from potential misappropriation and also requises use
to grant back any improvements to the community. Another method of protecting
cooperative communities’ innovations is to create a “protected commons” where
community members must agree to specific terms granting legal usg cdranbution

to the community and agreeing to not misappropriate the technology.
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TABLE 8.5 — Member Commitment

Membership Levels Member agreements
CAMBIA No evidence of specific Member agreements for those
membership levels that license the technology. No

evidence of agreements for those
who contribute to the community

TDI No evidence of specific No evidence of membership
membership levels agreements
OSDD Defined levels of Members required to agree to a

membership based on levelsmembership agreement
of contribution

8.3.5.1 Member Agreements

CAMBIA requires written agreement (the BiOS license) for those comgnunit
members who want to license the available technology. However, since gg@asor
defunct there is no current evidence of membership agreements for those who contribute
to the innovation without first licensing the existing CAMBIA technology. CANMB
appears to have already patented its technology and is now licensing itamitfbgck
requirements. From The CAMBIA “Biological Open Source” (BiOS) hge for Plant
Enabling Technologies Version 1.5, paragraph B:

It is the goal of the BIOS Initiative to ensure common access to the tools of

innovation, to promote the development and improvement of these tools, and to

make such developments and improvements freely accessible to both academic
and commercial parties under substantially similar conditio(BiQS PMET

License Agreement 1.5, n.d.)

Licensees are not “prohibited” from patenting their inventions but are expeqteavide

the same “nonassertion” of IPR to community members as was provided to nisedice

(FAQs - BiOS Agreements, n.d., Do BiOS agreements allow patenting of
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improvements?). This part of the BIOS agreement is ambiguous but appears to be an
agreement structure with no enforcement of the “nonassertion” expeciaitithres
community. BiOS licenses allow licensees to assert IPRs on derivative innovations of the
CAMBIA technologies without a nonassertion obligation (Beck, 20T®e BiOS
licenses do not “prohibit licensed technology from being used to develop downstream
proprietary products” (Masum, 2011, p. 69). In other words, licensees are able to
innovate new products using the licensed research tools under the BIOS licenses and ¢
patent the innovations without concern for sharing the technology with other BiOS
members.

TDI (through its partnership with TSL) apparently does not require any written
agreement from those who contribute to the community projects. TDI states that it
innovations are subject to the Science Commons license but it is not clear how the
innovations are protected from misappropriation since there is no evidence of agdrotect
commons. TDI does not intend to patent any collaborative discovery but rather “could”
award a contract to the low bidder for further development (Gould, 2009). Further, TDI
recognizes that there is no reason why any researcher should share fnthnig3I.

One of TDI's founders stated that he has no idea who is working on TDI’s projects
(Anderson, 2010).

OSDD requires written agreements for those who become members in the
community. OSDD has created a protected commons within which community members
can contribute. OSDD’s license states that “[a]nyone accessingadteetéd Collective
Information has an obligation to contribute any addition or improvements made to or

using such Protected Collective Information or any research result or paoprights



166
generated out of the Protected Collective Information...” This applies whétner
information is patented or not and if it was used only partly for the invention (Open

Source Drug Discovery, FAQs, 2011, Proprietary Rights).

8.3.5.2 Membership Levels

Although each of the three biotechnology case study communities has users and
developers, only OSDD shows evidence of different membership levels within the
innovation community. OSDD has four levels of contributor membership based on the
activity of each contributor. Anyone can contribute to OSDD and contributiolsiénc
laboratory access, computing bandwidth, datasets, as well as, ideas anduatellec
property. Different from TDI and CAMBIA, OSDD has implemented an attribution
system that tracks all member contributions and level of involvement in the community.
OSDD divides the process of drug discovery into specific, individual problems which are
then solved by the community members and peer reviewed. “Credit points” are then
awarded after the peer review for correctly solving the problem (OpeneSouug
Discovery, FAQs, 2011, What can be contributed?). Points are given for each
contribution based on type of contribution. Each member begins as a “blue” member and
is upgraded to either a “silver,” “gold,” or “platinum” member depending on the
contributions made. Each of these membership levels come with “rights, prialegies
responsibilities in the entire process” (Shulman & Schweik, 2010, p. 172; see also
Bhardwaj, 2011). Some contributions are financially rewarded and the payment is
determined on “a case-by-case” basis (“Open Source Drug Discoveg’F2011, Will

| be paid if | contribute?).
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CAMBIA’s and TDI's community structure did not include several of the five
organizational characteristics (as shown in grayahle 8.9 found in the earlier case
study communities. OSDD’s community structure is much more closghealito the
characteristics found in the t@entury and FOSS case study communities. OSDD has
implemented nearly all of the five organizational attributes of the eaalser study
communities. My analysis of the biotechnology industry and the three cage stud
communities reveals a progressive application of the communitarian innovation usines
model. The early biotechnology projects were structured to organize and develop
research tools including gene sequencing and haplotype mapping. Beyond opsn acce
databases other projects formed around bioinformatics software tools. These project
created research and communication tools which were made available toheseand
commercial entities.

Because of lengthy physical testing and costly regulatory compliaga&ed for
pharmaceutical development, some have argued that “open source” drughraadarc
development cannot progress beyond the point of providing research tools (Shulman &
Schweik, 2010; see also Srinivas, 206However, as online biotechnology tools have
become more powerful and more accessible, the next generation of cooperative
biotechnology communities, CAMBIA and TDI, utilized BioForge and The Synaptic
Leap web portals, respectively, to organize online contributions and discussions for

targeted research projects. Innovation was based on a kernel of knowledge to which

% The “rule-based” portion of drug discovery includgsod Laboratory Practices, Good Clinical Practice,
Good Manufacturing Practice, as well as, FDA apalréMunos, 2006). Regulatory oversight not only
increases costs but also delays time to marketetnchs on investment for pharmaceutical innovation
Additionally, contributions to the pharmaceutic&IR process that are sloppy and inaccurate could
“compromise years of work costing tens of millimfgdollars” (Shulman and Schweik, 2010, p. 169).
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TABLE 8.6 - Summary of Organizational Structure
for Biotechnology Case Study Communities

CAMBIA TDI OSDD
Leadership: Active community Somewhat active Board Active community leade
motivational leader and evidence of| of Directors and and evidence of kernel
kernel contributed by | evidence of kernel created by community
leader cooperation
Leadership: No evidence of Some evidence of Evidence of adaptable
adaptable adaptable leadership | adaptable leadership | leadership

with the PZQ project

Leadership: shared

No evidence of shared
leadership outside of
main leadership group

No evidence of shared
leadership outside of
main leadership group

Evidence of shared
leadership with
community members

Socioeconomic
Design: Property

No evidence of
fundamental equality

Some evidence of
contributions based on
merit

Contributions based on
merit, not position.

Distribution

Socioeconomic No evidence of equal | Property distribution is | Property distribution is
Design: property distribution not based on members’| not based on members’
Fundarﬁental contributions contributions

Equality

Organization of Members self-select | Members self-select | Members self-select
Labor: Self areas of contribution | areas of contribution areas of contribution
Selected, not based on WP structure
Compulsory

Organization of
Labor: Subgroup

Community is broadly
structured into targeted
areas of research

Community is broadly
structured into targeted
areas of research

Community is structured
into specific WPs which
help subgroups focus on

structure defined tasks within
broader targeted areas d
research
Peer Review No structural evidence| No evidence of peer Formal peer review
of peer review review beyond process implemented for
publication of academic| each contribution
papers
Open No evidence of open | No evidence of open No observation of open

Communication

communication and
members’ contributions
to decision making
process

communication and
members’ contributions
to decision making
process

communication and
members’ contributions
to decision making
process
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CAMBIA

TDI

OSDD

Member
Commitment:
Membership Levels

No evidence of specifig
membership levels

No evidence of specific
membership levels

Defined levels of
membership based on
contributions

Member
Commitment:
Member
agreements

Member agreements fd
those who license
CAMBIA technology.
No evidence of
agreement requiremen
for those who
contribute to

IS

cooperative innovation

r No evidence of
membership agreement

Members are required t¢
saccept a membership
agreement
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community members were to contribute additional improvement and innovation. The
innovation results were protected through either traditional patent rightsoagh a
protected commons approach which encouraged users to contribute improvements back
to the community. However, at this stage of biotechnology communitarian development,
CAMBIA’s and TDI's community structure did not include several of the five
organizational characteristics (as shown in grayahle 8.9 found in the earlier case
study communities.

The current stage of cooperative biotechnology, as manifest in OSDD, provides
community members with a business structure much closer to the chaiastéisid in
the 19" century and FOSS case study communities. OSDD has implemented negfrly all
the five organizational attributes of the earlier case study communitiede M\kistill
too early to determine whether OSDD will be successful in its projectsvahserof its
future performance will help determine the accuracy of the communitausiness

model introduced in Chapter 5.

8.4 Conclusions

In this dissertation | develop a communitarian innovation business model in order
to extend the communitarian innovation method to other industries. “Forming [a] viable
business model is of paramount importance for the sustenance of any activity, mnd ope
source is no exception” (Shulman & Schweik, 2011, p 181).

The next stage of communitarian innovation in biotechnological is to apply this
business model through clinical trials. In order to succeed at the nexbktage

communitarian innovation, there will need to be better online tools to coordinate lab
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experiments. This stage of biotechnology communitarian innovation requiresriganci
of the costly lab experiments and clinical trials, as well as, the development and
promotion of the final product. To do this, it is necessary to encourage the communities’
commercial motivation. As discussed in earlier chapters, there are sagerdives that
motivate contributions to communitarian innovation; one of these is the commercial
potential of the innovation. Commercial motivation was a key factor for fheérﬁury
and FOSS case study groups. For example, the Shaker and Oneida communities
supported and sustained their communities through sales of products based on their
communitarian innovation. The Mormons utilized the mileage results from the
roadometer for commercial purposes. Likewise, FOSS case study commweite
commercially motivated or had commercially motivated supporters and partners

Although a nonprofit 501c-3 corporation, The Linux Foundation was formed
initially as the Open Source Development Labs (OSDL) by a consortium of emmam
ventures including IBM, Hewlett-Packard, Intel, AMD, RedHat, Novell (Limeix
Foundation Staff, 2011 Fellows”)3® These corporations earn significant revenues from
the use of FOSS with Linux-related revenue estimated to reach $4.8 billion dollars
2011(The Linux Foundation, VMware Joins The Linux Foundation, 2011).

OSDD's current plan for bringing pharmaceutical targets to market is tounces
to generic corporations. This may not solve the problem of the millions of individuals
afflicted with TB or neglected tropical diseases such as leishmaniakis a
schistosomiasis. For the poorest individuals even a generically priced drug weadd be

costly.

3% 1n 2007 OSDL merged with The Free Standards Gemgpbecame The Linux Foundation (The Linux
Foundation Staff, 2011, Fellows).
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One solution to this problem is to apply the communitarian innovation business
model to the clinical trial, regulatory approval and marketing stages of the timmova
process. To finance these additional stages of product development and marketing, the
community would emphasize contributors’ commercial incentives. SimilantocLi
cooperative biotechnology innovation could be funded and sponsored by corporations
who encourage employees to contribute to the communitarian innovation project. Each
company benefits separately and jointly because risk of development is spreadhoyer
companies and the cost is greatly reduced through spreading the production gver man
contributors, some of whom are volunteer and others employees of the commercial
corporation.
Another approach to solving the problem of extending the communitarian

business model to the marketing stage is similar to the for-profit commeaie seen
in the Shaker, Oneida Perfectionist and Mozilla communities. The communitarian
innovation was sold or licensed for profit to support the communities. Similar to &ozill
in order to fund advanced stages of pharmaceutical development a biotechnology
community could license the innovation to commercial entities. Governments and NGOs
will be able to license the product at low or no costs in order to distribute to clinics and
organizations that serve the poorest populations. This does not violate the business
model requirements of equal distribution and fundamental equality because thése entit
would not be part of the community but, like those who purchased Oneida traps or paid
Firefox royalties, are payments by nonparticipants to the community for use of t
innovation. As with the earlier communitarian groups, these payments support the

continuing existence and success of the community. Another method of financing the
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social agenda for communitarian innovation is for the biotechnology innovation
communities to encourage the development of pharmaceutical products that have a
market in the developed world and can be licensed for higher royalties which in turn
could finance the projects for neglected tropical diseases. The communitanaation
communities must be structured so that profit maximization is not the sole indauttive
rather the profit incentive is used for advancing a common social agenda.

Economists often assume that the “momentum for change must come from
outside the situation” and ignore the creativity of those personally involved to aglgquat
“restructure their own patterns of interaction” (Ostrom, 2010). Individuals manobe
capable of handling a perceived “perverse situation” than any “exteri@élsff such as
the government. Ostrom (2010, p. 3) quotes Richard Sugden’s (1986) commentary on
the “distorted view” that the government must respond to and resolve collective
problems.

...The government is supposed to have the responsibility, the will and the power

to restructure society in whatever way maximizes social weliaeetHe US

Cavalry in a good Western, the government stands ready to rush to the rescue

whenever the market “fails,” and the economist’s job is to advise it on when and

how to do so. Private individuals, in contrast, are credited with little or no ability
to solve collective problems among themselves. This makes for a distorted view
of some important economic and political issues.

In this dissertation | provide a business model that functions within the market
economy to achieve social goals such as drug discovery for neglected trogaeskdi
This communitarian innovation business model can potentially be utilized to achieve

other societal goals, such as education for the poor that are currentlyteckhec

existing traditional business structures.
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In Chapter 2l looked at existing incentive structure of patent monopoly and
discussed the literature on patents and the impact on innovation; | also discuss t
literature on cooperative innovatio&hapter 3briefly delves into the progression of
private property rights and the devolution in some communities to a communitarian
property structureChapters 4 and Hrovide details on the f'&entury and FOSS case
study innovations, respectively; a@thapter 6connects the incentives to participate in
communitarian innovation for the f@entury and FOSS case study communities.
Chapter 7analyzes five categories of organizational structure of communitaria
innovation discovered through analysis of the case study communities. This analysis
creates the foundation of a business model for communitarian innovation which dlapplie

to biotechnology communitarian innovation case study grougfapter 8



APPENDIX A

GLOBAL HARMONIZATION OF IPRs

The World Trade Organization (WTO) agreement on Trade-Related Aspects of
Intellectual Property Rights (TRIPS) is an attempt to “strike a balarteeée the long
term social objective of providing incentives for future inventions and creation, and the
short term objective of allowing people to use existing inventions and creatiorald(W
Trade Organization, 2006, Philosophy: TRIPS attempts to strike a balance). Agcordin
to the WTO (2006), this balance works in three ways:
1) Protection of intellectual property and encouragement to develop more --
‘private rights also bring social benefits’
2) Disclosure of patented knowledge benefits other who study the new
technology
3) TRIPS provides flexibility for governments to ‘fine tune the protect
granted in order to meet social goals’
Under TRIPS, member nations of the WTO must “provide patent protection for any
invention, whether a product (such as a medicine) or a process (such as a method of
producing the chemical ingredients for a medicine), while allowing cestai@ptions.”
(World Trade Organization, 2006, Obligations and exceptions). There are certain
requirements to be met in order to qualify for patent protection. In return for dre,pat

details of the invention must be made public in the form of the patent application; thusly,

the knowledge is made available to the world, but also granted a legally protected
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monopoly status (World Trade Organization, 2006, Obligations and excepfiois).
major aspect of the TRIPS Agreement is Article 30, which states:

Members may provide limited exceptions to the exclusive rightseomaf by a

patent, provided that such exceptions do not unreasonably conflict with alnorm

exploitation of the patent and do not unreasonably prejudice the ldgitima
interests of the patent owner, taking account of the legiirmaerests of third
parties. (World Trade Organization, 2006, Obligations and exceptions)

A thoughtful reading of the above WTO Atrticle yields many questions and
concerns regarding the role of intellectual property in world health, andabpec
resolving various epidemics of the developing world. It is the stated role of thet®VTO
balance the rights of the patent holders along with the human desire for health and
progress. In very broad terms the WTO declares that governments can prevent pate
owners from “abusing intellectual property rights, ‘unreasonably’ iesttatrade, or
hampering the international transfer of technology” (World Trade Orgamz&2006,
Developing countries’ transition period). Under this agenda, the WTO conference i
Doha (called the Doha Declaration) created refinements and clarificafidrIPS
regarding patent rights and healthcare concerns.

Not surprisingly, developed countries produce the majority of patents. As much
as 86% of all patent applications occur in developed countries, as well as, 97% of
worldwide earnings for royalties and licensing fees (UNDP, 2000). Thasbars,
however, do not mean that the poor developing countries do not create advances in

innovation; however, they are frequently on a small scale and not likely to be fahali

through the legal infrastructure of IP. Poorer nations do not have the required

37 Under Article 27 of the TRIPS agreement, excestimnpatentability include diagnostic, therapeatid
surgical methods for the treatment of humans anals. Also, excluded from patentability under this
Article is any invention’s commercial exploitatitimat would jeopardize “human, animal or plant tfe
health . . .” (World Trade Organization, 2006, @hlions and exceptions).
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infrastructure with which to create a strong IPR system. Only a weaalf action of
worldwide patents are issued in developing nations which makes a strong pstemt sy
poor return on a high investment. Similarly, patented products from developed countries
also receive weak patent protection in developing countries.

Many less developed countries rely heavily on knowledge passed down from
generations and disseminated within the community for all to benefit. Modern
pharmaceutical and biotechnology researchers are interested in theapofeFiti and a
few have appropriated this heretofore commonly-held knowledge through patent
protection. This so called biopiracy includes the unauthorized and uncompensaigd takin
of traditional knowledge, as well as the unauthorized use of any biological sourc
contained in rain forests, jungles, and areas within the geographical scopgehaud
peoples, whether or not such use or knowledge had been previously understood. The
International Convention on Biological Diversity (CBD) established a compkeafs
guidelines in an attempt to overcome the rising concerns of traditional knoviedgg.

Under these guidelines, pharmaceutical companies, universities, and indigenous groups
have entered into several contracts and licensing agreements. One suppaupnof g

the CBD, the International Cooperative of Biodiversity Groups (ICBG), spetsor

license agreement between the pharmaceutical corporation Searle, \Washing

University, and the Aguarana people of the Andean region. Even though the license was
not made public, it was nonetheless acquired and published by an NGO, Rural
Advancement Foundation International (RAFI). It is RAFI's position that thaltyy

amount agreed upon in the ICBD sponsored license is inadequate to compensate the
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Aguaruna people for their traditional knowledge and comparable to biopiraegr&r
2004).

A case that has been much discussed and reported in the media involves an
Amazonian rainforest plant called Ayahuasca which has traditionally beémuse
religious and curative ceremonies by the indigenous tribes of that aredefastec00
years(Fecteau, 2001). The plant is a potent psychotropic providing strong hallucinogenic
and purgative responses in its users. Loren Miller visited the Cofan tribe in Eamador
was introduced to the ayahuasca plant which apparently was of a differentrstrain t
otherwise grown in the Amazonian region. Miller owned a small pharmacdabdal
California and upon returning to the US, he processed the necessary paperwork to patent
the Ayahausca plant in 198Becteau, 20013 The US patent office, not having any
prior art in the plant, granted the patent. Upon discovery of this alleged biopiracy, the
indigenous organization COICA (Coordinadora de las Organizaciones Indagetaas
Cuenca Amazonica) proceeded to fight against the monopoly protection issued by the US
Patent and Trade Organization on the ayahuasca vine and through its efforts helped
motivate the USPTO to overturn the patent in 1999.

Groups of farmers, scientists and NGOs are working to protect TK and allow
access to valuable knowledge for developing countries.

Farmers in many countries have warned corporations and governments not t

establish IPRs for crop varieties, and have opted to openly violate suchVveRs, e
if it means being jailed. Indigenous peoples everywhere arerigpai deeper

38 While Intellectual Property Rights (IPR) protectioas been available for centuries in the US, itnitas
until 1930 that the US Plant Patent Act was pagsetecting intellectual property of asexually dedv
plant varieties. In 1961 an International Convemtior the Protection of New Varieties of Plantswa
signed by mostly industrialized countries — a Urfimnthe Protection of New Varieties of Plants (UWPO
was also formed and the treaty came into forcéB881 In a 1980 Supreme Court decision it was tiedtl
people could patent biological living organismsnc® that decision biopiracy has “been on the rise”
(Fecteau, 2001).
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understanding of IPR regimes, and ways of challenging them whgmtbege
on their human or resource rights. (Kothari & Anaruadha, section 5.3)

TRIPS induced power imbalances have caused concerns to developing nations including
the problem of actually developing and funding an effective patent systeml| as e
concern that TRIPS does not adequately address biopiracy and traditional knowledge
(Ragavan, 2001). Global harmonization of a US style patent system is indeasing
criticized as an inhibitor to dissemination of knowledge and innovation. One of the main
problems with imposing a strong patent requirement on less developed economies is the
ability, or desire, of the governments of those countries to enforce the IPRMaslaug,

2006).



APPENDIX B

THREE SHORT-LIVED 19" CENTURY COMMUNITARIAN GROUPS

B.1 Owenites

Robert Owen first established his reformist ideas in New Lanark, Scotlzer,
as manager and partner of a mill, he attempted to improve working conditions and raise
moral character. However, his attempts were, at first, rebuffed by hiesasas well as
the workers. His partners refused a shorter working day and the workersusgei@ous
of any so called attempt to help them. Owen persisted and established an incentive
system to motivate workers to stay sober and work diligently (Loubere, 1974).

His management system involved a spindle painted a different color on each of its
four sides hanging by each worker. At the end of each day, every worker’'s spasdle w
turned to indicate the level of worker performance for that day (Tour Guide, Harmony
Scotland, October 2010). Unlike the more brutal management style of the days Owen
simple device motivated his workers to produce without the physical abuse of some of his
colleagues. Owen also insisted that children should be educated until at leastahe age
10 and built schools for the mill worker’s children -- a radical idea for that tirhesel
along with other managerial and social reforms, produced high productivity among the

workers and large profits for Owen (Loubere, 1974).
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Pleased at the economic and social outcomes of his reforms, Owen determined to
create a “new moral world” and began proselytizing other capitalists tenmepit his
system. Few were convinced that his reforms would translate into highiés foof
themselves and were not willing to implement his system into their mills atotiés.
He did, however, receive intellectual support from William Thompson and John Stuart
Mill (Loubere, 1974).

Finally, Owen decided to take his own wealth and begin a new society that would
prove the effectiveness of his ideas to the world. To achieve success as quickly a
possible, in1825 Owen purchased an existing community established by the Rappites
Harmonie, Indiand? Harmonie had been a successfully operating communitarian society
and it seemed success could be achieved quickly and easily from this foundation. Based
on a letter from his son who was in the US preparing for the community, Owen was made
aware of one of the major problems of intentional communities — attractingohg
kind of participant. Owen received a letter from his son who was to help estaldlish a
administer the new community. The letter illustrates one of the biggest osmdean
intentional community of that era:

Although | do not perceive opposition to your plans in any quarter & although

there is often an appearance of interest excited for a time, yet thetehafahe

people is so little enthusiastic & parties have been so long accustomed to be
dilatory in business & to be thinking only of overreaching others & acting an

3% Founded as a religious group in Germany by GeoagpRthe Rappites fled persecution in Germany to
the New World. Originally organized in Pennsyharin 1815 they claimed land in Indiana and
established their community of Harmonie [sic]. Tmeup desired only to be able to practice thdigien
without outside interference. Few members of ttoeig had contact with the outside world and pradijc
no one learned the English language. They digpragtelytize or allow outsiders (even other Germams)
join their group. This communitarian effort seenaedery practical response to a hostile environraedt
society. At its peak, Harmonie was a well-orgadiaperation with the largest population in Indiana.
Jealous neighbors took advantage of their situatimhthe Rappites gave up their new community and
returned to Pennsylvania after selling off thewgerty to Robert Owen (Loubere, 1974).
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insincere part, that an entire change must be effected in order to make them
valuable members... | have seen only one or two persons, who as they are, |
should consider desirable associates. | certainly look forward with more
favorable expectations to those, who come from Europe. (Bestor, 1953, p. 508)
Calling the location New Harmony, Owen proceeded with his plan and
encouraged all types of individuals to join the community. Owen continued to travel and
promote his new social order while leaving his son in charge of New HarmormgneAs
of the communitarian experiments not based on religious or moral like mindedness, and
without a strong motivational leader present at the community, some problemg quickl
developed in the system (Harrison, 1969).

Owen’s original communitarian plan called for four classes of socigty wi
distinct amounts of property and consumption. However, by the time New Harmony was
established he professed more egalitarian ideas (Loubere, 1974). Although hegreac
an equal division in New Harmony, he and others of the upper class contributors never
practiced it nor hid their higher living standards from the rest of the group. Where
extreme distinction between those who came to the project with large amourmtseyf m
and those who did not. Confusion and envy reigned in the 2 years, 1825-27, that the
Owenites occupied New Harmony (Loubere, 1974).

‘Class’ structure in a so called egalitarian society did not strikenGwseronic or
implausible. In fact, it was not the class structure as much as the fanitigatnin
Owens opinion, caused lack of community. He felt the family was the basis foeprivat
ownership of property and selfish behavior in general. Owen attacked thg dachil

refused to see class division as a primary problem. In his view, society shauld be

large family -- but class evidently did not seem to matter (Harrison, 1969).
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Further cause for contention at New Harmony came from Owen’s application of
the labor theory of value. Owen, accepting the theoretical underpinnings of thisaheory
value, attempted to put it into active practice. However, the subjective nature of the
pricing method as practiced in New Harmony led to a great deal of disagresnethea
“real” value of goods (Loubere, 1974, p. 84dlditionally, Owen’s theories expounded
mechanized production but his New Harmony experiment never matched the
mechanization or success of the New Lanark mills. The main source of production at
New Harmony was agrarian output. In an address to U.S. House of Representatives on
February 25, 1825, Owen testified regarding the social order he brought to America

In the new system, union and co-operation will supersede individual interest, and

the universal counteraction of each other’s objects; and, by the change, the powers

of one man will obtain for him the advantages of many, and all will become as

rich as they will desire. ... We cannot fail to be alive to the superiority of

combined over individual efforts. (Johnson, 1970, p. 45)

However, these high moral ideals were not sufficient to keep Naunéhy alive for

more than 2 years (Loubere, 1974).

B.2 Fourierists
It was not until Francois Fourier died that his communitarian ideas were put into
practice. As a social reformer, and one who had inherited an annual pension, hlewas a
to write prolifically on the specific details of how a new social order shousdrbetured.
More than any other utopian socialist, Fourier created an elaborate theanetteah of
detailed instructions and anticipated potential problems and their solution. Fodirier di
not limit himself to the mere economic reform of society, but as with mdney Social

Utopian communities of that time (most notably, Oneida Perfectionists, Slaakers
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Mormons), he attempted to reform and restructure social relations at evaisy |
including gender and matrital roles. Unlike his economic ideas, Fourier considered s
of his other ideas (involving sexual relations, as well as, the afterlifepaadical for
publication at the time.

Early followers of Fourier were among the many in France looking foalsoci
reform during the first half of the Y&entury. However, throughout his life, Fourier
searched without success for a wealthy patron to finance his phalanstemyanthe
given to the physical application of his socialist theories. Fourier’'s econdeas were
not practiced until Victor Considerant became an advocate and missionary fausiee c
and Albert Brisbane decided to adopt Fourierist ideas in America (Taylor,.1982)

Phalansteries (or phalanxes as they were called in America) we@theo
buildings central to the Fourierist community. Every detail was specifieing the
dimensions and the number of individuals to be included in each phalanx. The phalanx
would house sixteen to eighteen hundred persons on three square miles of land. The land
was to be divided for field crops, orchards and gardens. The living quarters wesd form
into groups of at least seven individuals representing ‘ascending and descendg tas
and abilities’ (Taylor, 1982).

Like Owen, Fourier addressed the issue of ‘unpleasant work’ and decided that a
battalion of junior workers would be in charge of cleaning and would learn to make it
‘fun.” Each phalanx would have a concert hall, library, community dining chambers,
nurseries and schools, as well as, the workshops and warehouses necessary for production

(Rexroth, 1974).
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The movement was not completely egalitarian. Shares were sold, but not all
members were required to own shares. Further, the profits of the phalanx were divided
five-twelfths to labor, four-twelfths to capital and three-twelfthskith. sEleven-twelfths
of the members would be farmers and mechanics and the remainder were tashe artis
scientists and capitalists (Rexroth, 1974). Many individuals tested the Fourcpgs
but typically only for a short period. The already existing Brook Farm comynunit
established by prominent intellectuals prior to the popularity of Fouriermmrected to
the Fourierist program but soon failed and disassembled. The few Fourierishexper
that worked, organized a more practical communal arrangement than prescribed by
Fourier. The North American phalanx in New Jersey was probably the mosigfutce
experiment of Fourierism. The members modified the exact specificatiéimsinér and
created a strict policy of not allowing more members than what the systédhstipport
and then only after a rigid screening and probationary period (Rexroth, 1974).

Not strictly socialist or egalitarian, Fourierism was a popular moveroeat f
short period. Some thought Fourier to be mad. Aside from his economic reforms, he
believed the earth would reach a state of perfect communalism, men woulaggw |
tails with eyeballs at the end, and the oceans would turn to lemonade. Upon death, the
body would turn into cosmic perfume. Although Fourier considered his social system a
a perfect balance, he was unable to advance his more radical ideas -- ideasovt
among all genders and ages to indicate love and friendship. Fourier claimeddiezde ra
ideas would need to be introduced very slowly and only after re-education of the people

(Taylor, 1982).
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B.3 Icarians

Along with Fourier, Etienne Cabet was another product of the French
revolutionary movement. He was exiled to England (Belgium refused asylum) in 1834
due to his advocacy of workers’ rights and forceful revolution. While in exile Caddet m
Robert Owen and other radical social reformers. Greatly influenced byaBhdore’s
Utopia, he wrote his own utopian novéhurney to Icariapublished in 1840.

You are right if you think that the city is perfectly illuminated, as wePass

and London, even much better, because the source of light is not absorbed by the

shops, since there are none, or by the factories, since nobody works at night.

lllumination is then concentrated on the streets and public monuments; and not

only is the gas odorless because means have been found to purify it, but the

illumination combines to the highest degree the pleasing and the useful, through

the elegant and varied forms of the street lamps and the thousand shapes and

colors which they give the light. | have seen fine illumination in London in some

streets on certain holidays; but in Icara the illumination is always megmtfi

and sometimes it creates a veritable fairy-land. (Cabet, 1842/1946, What follows

is the text...)

His efforts from that time forth were to establish an ‘Icarian’ movement that
would practice the principles of utopian socialism as he saw it. Along withntiplsaesis
on practical application, he wrote a work describing Christianity’s comametdi
communitarian thinking. “He placed increasing emphasis during the 1840s on
communism as a new Christian doctrine...[s]uch a suggestion was hardly oridinial, ye
did much to reinforce the image of Icarianism as a perfectly respeantabkEment”
(Taylor, 1982, pp. 162-63).

Even so, it became clear that the French government would not allow an Icarian
community to ever be established in France. In 1847, Cabet announced to his followers

that they would move to the United States and establish an Icarian communityt At tha

time, the Icarian movement had between 10-20 thousand members and was established a
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a communist organization for the working class in France. Cabet had esali&edtthe
ideas of Owen and Fourier as too small scale — Cabet originally fought for & natian
of communism. The decision to move to America and attempt a small scale socialist
community undoubtedly cost Cabet many followers. However, a larger problem for the
Icarian movement and its American experiment was that shortly aftegssitl for the
US, the French revolution successfully overthrew the monarchy and many osCabet
followers left the Icarian movement to influence the new French governirenof,
1982).

In order to succeed at his communitarian project, Cabet contacted Robert Owen
for ideas on property location in the U.S. and other practical application of
communitarian socialism. After a failed attempt in Texas without CabstmreCabet
came to the U.S. in 1849 and the Icarians reconvened in Nauvoo, lllinois, previously
abandoned by the Mormons fleeing to the arid west (Taylor, 1982).

The Icarians legally incorporated in lllinois and issued capital stock. Aa@oym
was established with six directors and a General Assembly (compriseaf adult
males.) No person was allowed to own more than one share, thus keeping a form of
equality as part of the movement. Along with these practical requiremertist C
required love for each other and organization and discipline from the members. Further,
there was a requirement to know the appropriate Icarian texts and abstain frooo toba
and strong alcohol and to allow the community to control the education of the children
(Taylor, 1982).

As to the productive efforts of the community, few details are known aside from

the funding that continued from Paris through 1863 either from wealthy philanthropists or
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contributions from the mass of sympathetic workers to the communist ide&dr(Tay
1982). The implication of this funding is that the communitarian production was not
sufficient to meet the needs or wants of the group. As with other experimentsain soci
equality, it was understood that the first generation may have a difficelictianging
their old thinking. This was the case with the Icarian community, but it also seleened t
youth growing up in the utopian culture failed to receive the appropriate exutmati
change their ways and make Icarian community stronger and more productive. Much of
the idealism was just that -- there were few practical ways to metivambers to want
to work and contribute to the success of the community. Cabet solved the problem in
theory by assuming machines would perform the most unpleasant tasks -- gepracti
however he found no solution.

Another problem with the Icarian society was its governance. The position of
President, which Cabet held continuously between 1850 and 1855, was a completely
authoritarian post. As Cabet became increasingly despotic over the yesssyads
mounting opposition to his authoritarian style of governance and a significant group of
dissidents left the main community (Taylor, 1982). Gradually, the numbers who
remained with Cabet diminished until his death in 1857 when there were less than 200
followers. The remaining Icarians attempted to continue a style adiricemmmunity but
failed to agree on how it should be carried out. Faction after faction left the body until
the Icarian movement finally died out (Taylor, 1982). Finally, in 1863 the last of the
Icarians dissolved -- the young men rebelled against the old and the commorypropert

reverted to private ownership (Taylor, 1982).



APPENDIX C

PHARMACEUTICAL PATENTS

Within the pharmaceutical industry, increased government oversight during the
20" century drove up the costs of innovation and simultaneously decreased the term of IP
protection. In 1938, prompted by the disastrous effect of sulfanilamide that killed 107
individuals, government regulators passed the Food, Drug and Cosmetic (FDC) Act
which required new drugs to be proven safe prior to marketing. This Act charged the
Food and Drug Administration (FDA) to provide safety standards to the public but did
not distinguish between those drugs that must be dispensed with a prescription and those
that could be sold over-the-counter (OTC) — this distinction was left to the
manufacturers’ discretion (Kaplan, 1995). In 1951 the Durham-Humphrey Amendment
entrusted to the FDA to determine if a prescription was necessary based loar et
drug presented risks “beyond the ability of laymen to safely assume,” or wiietlas
intended to treat a condition that was “beyond the layman’s capacity to recagphize a
treat”(Kaplan, 1995, pp. 179-196). It wasn't until 1962 and the devastation of
Thalidomide on infants that the FDA was required to approve new drug safety and

efficacy®®

40 An additional change to the pharmaceutical indufstin this same 1962 Act provided the opportunity
for generic manufacturers to obtain FDA approvedtigh a ‘paper’ New Drug Application (NDA.) This
paper NDA meant that a manufacturing firm coulceree approval “based solely on published scientific
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FDA approval increased costs pharmaceuticals length of time to markét eften
exceeded 10 years. (Congressional Budget Office, July 1998, section 6.) Extended FDA
oversight also increased cost of development and reduced the effective |guafinof
protection due to the necessity of obtaining patent protection on the pharmaceutical
invention prior to initiating the FDA approval process. In 1978, the Carter admimstr
reviewed domestic policy on industrial innovation and recommended “term restavéti
pharmaceuticals and any other product that required regulatory review — to catepens
for, or restore to the term of the patents, the time lost in regulatory review”
(Mossinghoff, 1999, p. 187). This recommendation provided momentum for the Hatch
Waxman Act which combined patent term restoration along with increasedogemuegyi
competition and was passed into law in 1984 (Congressional Budget Office, 1998,
section 6; see alddossinghoff, 1999).The patent extension aspect of the Hatch-
Waxman Act restored some of the time pharmaceutical patents lost while iDAhe F
approval process. The extension length varies based on the length of time for FDA
approval but cannot exceed 5 years nor can it extend the patent beyond 14 years after

product approval (Congressional Budget Office, July 1998, sectith 6).

medical literature; a generic manufacturer cowtlig drug approved by showing that learned asitlad
been written about the chemical demonstratingitiveas safe” (Mossinghoff, 1999, p. 187).

“1Eor 43 drugs approved between 1992 and 1995 pipdied for an extension under Hatch-Waxman, the
average extension was 3 years (Congressional B@ffiee, 1998, section 6).
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