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In his 1998 article "Management's New
Paradigms,” Peter F. Drucker argues
against the traditional view that the essen-
tial managerial task is to tell workers what
to do." In fact, managing a workforce
increasingly made up of knowledge work-
ers has very different demands. Managers
today, Drucker tells us, must direct people
as if they were unpaid volunteers, tied to
the organization by commitment to its
aims and purposes and often expecting to
participate in its governance. They must
lead workers instead of managing them.

Drucker's view of knowledge workers as
volunteers seems to be on target with
today's economic, business and workforce

increasingly
consists of de facto
volunteers. The
open-source
softiwware movement
~ propelied in
targe part by
volunteer
progranmers —
suggests ways to
motivate and
direct knowledge

workers.

trends. A number of industries have seen
the breakup of large traditional organiza-
tions and the emergence of new, net-
worked organizational forms, in which
work is conducied by temporary teams
that cross organizational lincs. With a
booming economy, there is a shortage of
skitfed tabor, exacerbated by an aging
population and fewer new workforce
entrants. High-tech companies in particu-
lar are facing a war for talent, while peo-
ple increasingly value personal time and
autonomy over greater income and
advancement. Consequently, companies
seck 1o harness the talents and energies
of dispersed “communities of practice.” At
the same time, a record number of knowl-
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edge workers are self-emploved freelancers, and
more people choose periods of less than full-ume
work. If those trends continue, managers will increas-
ingly face a2 workforce of volunteers — at feast in
spirit if not in fact.

How will the Lr:iditional management tasks of moti-
vating and directing employees have to change in the
face of these new reahtzes? One way to answer that
question is to examine an example of an economic
enterprise | hux acts in many ways like a voluntary
organization: the open-source software movement,
Open-source software, such as the Linux operating
system, is licensed as a pubiic good — in other
words, it 15 essen[mhy given away for free. And many
open-source software products are built. at least in
part, by people who are neither employees nor con-
tract workers and who receive no direct compensa-
tion for their partic

ation. Nt:verthele@s, open sourcing
has become an increasinglv popular way of doing

business in the softwvare world, and many entrepre-
neurs and investors are making considerable money
from companies involved with open-source software.
{See "About the Research.”)

Vhat motivates people to participate in open-source
projects? And how is participation governed in the

absence of emplovment or fee-for-service contracts?
The answers to those questions reveal some impor-
tant lessons for organizations — whether or not they
develop software products — about both the chai-
lenges of keeping and motivating knowledge workers
and the process of managing various types of virtual
organizations, such as ad hoc project teams, virtual
teams, communities of practice and multicompany
collaborations.

First, money is only one, and not always the most
important, motivation of open-source volunteers.
Although professional contributors may value a possi-
ble share in the collective wealth a successful new
software project generates, they also are motivated by
the personal benefit of using an improved software
product and by social values such as altruism, reputa-
tion and ideology. In many cases, several motivations
operate together and reinforce one another, suggest-
ing that traditional organizations should plan for a
broader array of work motivations than they often do
today. (See “Why Virtual Organizations Work.”)

Second, despite the clear potential for chaos, open-
source projects are often surprisingly disciplined and
successful through the action of multiple, interacting
governance mechanisms. Membership management,

About the Besearch

Why Virtual Organizations Work

We became interested in the open-sourcs movement during the
course of our work with a knowledge-hased organization {not in the
software business) that was facing a crisis of governance. Tradi-
tional principles and practices that had served the organization well
through its long histary no longer seemed to wark: People felt dis-
tanced from organizational governance, and employee retention
began tc be a prodlem. [t was generally agreed that a new modet
of organizational governance was needed. After hearing open-
source propanent Eric Raymond speak at a public forum, we began
1o think that the movement might offer just the mode!
tion needed. We decided 10 undertake a case study focusing on the
motivation of open-source participants and the coordination of their
software-development work. We examined the axtensive literature
ar: the open-source phenomenan, filled in a few gaps through e-
mail correspondence with a small number of open-source develop-
ers and triangulated thase sources with the academic literature on
management, virtual organizations ang “public goods” phenomena,
i which people join iv Qroduce a benefit they all can share. The iit-
erature surge&ec Lhe concents we used 1o describe our findings,
although we sometimes relabeied them.

the oiganiza-

® A powerful set of mutually reinforcing motivations, inciuding a
share in collective success.

B Self-governance, including:
& membership management (the ability to ensure that there s &
manageabie number of high-guality contributors};

L]

ruzes and institutions that members can adapt to their
individual needs;

[ ]

the ahility to monitor and sanction members” behavior;

L

reputation &s & motivator and control mechanismy; and

*

sharad culture. values and norms of behavior.

& Effective work str
sition and project

uctures and processes, such as task decompg-
management in software-deveiopment work.

® Technology for communication and coordination — and norms
about how tc use |
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ruics and institutions, monitoring and sanctions, and
reputation build on the precondition: of shared cul-
ture to sclf-regulate open-source projects. The impli-
cation is that traditional organizations should consider
ways to shift from the managerment of knowledge

an OXymoron, some say o the self-

workers
governance of knowjedge work.

Motivating Contributors to
{pen-Source Projects

There are many different types of contributors to
open-source projects: organizations and individuals;
initiators and those who help with other people’s
projects; hobbyists and professionals. Each has differ-
ent needs. Our primary focus is on the many partici-
pants who are not employees or contract laborers of
the companies that are directly involved with initiating
or managing an open-source project. Such volunteers
may plav a significant role in open-source software
product development, or they may simply participate
in maintenance and enhancement work by reporting
and fixing the bugs they encounter while using the
software, Because they have access to the source code,
voiunteers can actually make changes to open-source
programs, whereas users of proprietary software
products (such as the Microsoft Office Suite) cannot.

Most professional volunteers have multiple, reinforc-
ing reasons for participating in open-source projects.
And there are both social and economic benefits,

The Social Benefits of Open-Source Participation
The social benefits of participating in oper-source
projects — altraism and gift giving, reputation and
ideoiogy — interact with the sheer joy and challenge
of “hacking” to motivate professionals to volunteer

their time and skili to open-source projects.

Although open-source software has been around
since the 1960s, much of the buzz was created in
1997 hy Eric S. Raymond's influential online publica-
tion, “The Cathedral and the Bazaar,”™ which triggered
Netscape's decision to open its Navigator browser. In
“Cathedral” and subsequent papers, Raymond force-
fully argues for the benefits of open-source software
development and describes the motivations of partici-
pants, Carefully distinguishing between “hackers,”
who build software, and “crackers,” who destroy i,
Ravmond waxes lyrical about the joys of hacking.’

W 1

would hackers give their software away?

riting software can be challenging and fun. But why
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But just as philanthropists can bask in
public esteem, open-source volunteers
can benefit from enhanced reputations

among their peers.

Altruism and reciprocity undoubtedly play « role in
open-source participation, as they do with other vol-
unteers. Open-source contributors have told us that
they enjoy the sense of “helping others out” and
“giving something back.” But just as philanthropists
can bask in public esteem, open-source volunteers
can benefit from enhanced reputations among their
peers. Participating in open-source projects can be

a highly visible activity: Much of it is coordinated
over the Internet, where one's performance can be
monitored by other members of a particular open-
source commurnity. As an example, the Mozilla public
Web site, which actively solicits volunteers, posts

the names of individuals responsible for various parts
of the project.

Consequently, participating in open-source projects is
one way that software workers can develop a name
for themselves or enhance their reputations. For
example, in “How To Become a Hacker,” Raymond
notes that writing open-source software and helping
test and debug it are two critical ways to earn the
respect of “alpha” hackers. Elsewhere, Raymond
explains that gaining a reputation for one’s work is
an important reward for participating in open-source
projects: “We do keep score in the open-source
world. . . . Qur scoreboard is the ‘credit list’ or the
‘history file' that’s attached to every open-source pro-
jeet. . . . If you see somebody's name on several
credit lists, then you know that person is doing lots
of good work.”

Gaining or enhancing reputation through participa-
tion in open-source projects can lead to such tangibie
rewards as employment opportunities or access to
venture capital.® But in “reputation cultures” such as
academia and the open-source world, reputation
serves as a coin of the realm in its own right.
Raymond describes the hacker culture as a “gift” cul-
ture or “potlatch” culture, in which reputation is the
only measure of success: “Gift cultures [unlike
exchange cultures such as our society] are adapta-
tions not to scarcity but to abundance. . . . In gift cul-
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A Brief History of the Open-Source Movement

The apen-scurce movement has been around
for & lang time, Qui
produsts have been licensed as a public
good. Exampies include Sendmaii, Apache
and Peri. The Internet itself is widely regard-
ed as the largest end best-known example of
open-source deveiopment.

te a number of software

But the open-source movemant as we know
it today largely grew out of an influential 1997

such as the Linux operating system are built
with the wey in which proprietary scftware
products are developed by companies such
as Microsoft. Raymond claimed that opening
software development to the efforts of many
valunteer developers resulted in products
that are technically superior to these pro-
guced under closed development conditions.

In recent years, the open-source movement

announced the iaunch of its Navigator
browser with open-source code. In November
199€, the Open Soures Initiative was formed.
By late 1998, apen-source seftware had
become a househald word with the IPC of
Red Hat Saftware, a company that provides
stpport for the Linux operating system and
ther open-source products. That event was
pivetal to the acceptance of open-source
software by businesses, which have tradi-

online publicatior hy Eric S. Raymond, “The

Cathedra! and the Bazaar.” Raymand con-
trasted the way in which software products

1969 Bevelopment of Unix
was initiated.

has been gathering momentum. In January

1998, infiuenced by publication of “The
Cathedral and the Bazaar,” Netscape

tionally shunned so-called freeware. Today
some analysts suggest that Linux is poised to
rival Microsaft's aperating systems.

Bell Lzbs researchers Ken Thompson and Dennis Ritchie completed the Unix operating system
in 1973. When AT&T was forbidden to enter the computer business, Thompson and Ritchie
otfered tapes of scurce code for Urix to anyone willing to pay a smali copying fee.

1981 Sendmail was A University of Califorrie, Berkelev, gracuate and Unix gury, Eric Aliman. deveioped Sendmail,
deveioped. Sendmeii is an e-mail transfer agent that today moves st least 75% of internet service provider
datz traffic
1984 Free Software Richard Stallman, recognized as the father of free software and the uitimate hacker, founded
Foundation (FSF) was the Free Software Foundation {FSF) end started the GNU {GNU's Not Unix} project. Stallman
founded, and GNU developed FSF in part to fight the injustices associated with prosrietary software triggered by

preject was initiated.

the legal batties of AT&T; University of California, Berkeley; and software developers over
ficensing copyrights for Urix. The goal of the GNU prcject wes to create a comprehsnsive —
and free — Unix-compatible operating system.

1986 Perl (Practical
Extractions & Report
Language!} was

Larry Wall released the Peri language 1o the intemnet, and coligboretive devetopment by
interested programmers ensued. Peri’s capabiiities include the ability to scan text files, create
HTML files from text files and navigate the Net.

reieased.
1989 Cygnus Solutions was The first commercial venture built on open-source or freeware products was founded. Cygrus
founded. provides consulting, engineering and support services for apen-source software, including GNU
development tool kits.
1981 Deveiopment of Linux Lirus Torvaids, then a 21-year-old computer science student at the University of Heisinki, began
began. working on a Unix kernel to run on a PC. The kernel was the ane piece of the Unix operating

system that the GNU proiect had not yet successfully produced. When he had the kerne! work-
ing, he announced his project on the Internet, essentially asking for assistance in debugging it
The response was terrific, and e powerful commenity evoived as people everywhere began fix-
ing bugs and ephancing the software. Today Linux is considered a stable operating system of
higher quality than Windows NT. Linux International, a nonprofit orgarization, distributes infor-
mation about Linux and accepts donations to support its wark,
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A Brief History of the Open-Source Movement, continued

Description

1984 Additional companies Red Hat inc. and Caldera Systems inc. were formed. The companies use open-source support-
joined Cygnus to rally revenue madels to distribute, brand, train, consult, undertake custom development and provide
around the open-source post-sales support.
business model.

1997 Eric S. Raymond wrote Raymond had been involved in the GNU project, but his experience with the Linux style of
and posted an online development was an epiphany. In his influential article, later published in book form, he
version of “The Cathedral contrasts the traditiona! proprietary mode! of development {such as that used by Microsoft)
and the Bazaar.” with the "bazaar” style cf the open-source model, claiming that the latter produces a higher-

quality product by exposing the source code to many co-developers who will see bugs and
suggest fixes.

Jan. 1998 Netscape “opened” its In an unprecedented move influenced by Raymond’s article, Netscape announced that it would
Navigator source code. release the source code for Navigator 5.0, thereby establishing a prescription: for other soft-

ware companies to change their business-as-usual reveniue model. The software, renamed
Moziila {after the original code name for the Navigator project), was released after a ficensing
team wrote the software licenses, posted them on the Web, and incorporated the public’s
responses in less than one month. Mozilla.org was formed to organize, coordinate, arbitrate
and act as final authority for Mozila changes. The Web site is overseen by Netscape employ-
eges and contains the entire process framework for Mozilla, including & mission statement and
how others can participate. The Web site also describes the lessons learned in one year of
operating in the open-source mode.

Feb. 1998 The term open source Open source was selected to replace the terms freeware and shareware in a brainstorming
wins over freeware/ session attended by key open-source champions. The advantages of using the term gpen
shareware. source are that the business world usually tries tc keep free technologies from being installed

and commercially oriented developers want to distance themselves from Siallman’s ideoiogical
philasophy regarding the free-software movement.

Nov. - Dec.  Confidential Microsoft Internal memos written by Vinod Valloppillit of Microsoft identifying the open-sotrce movement

1998 documents ahout open as a threat to Microsoft's proprietary software-development model were leaked to Raymond.
source end up on the Web. Raymond named them the “Halloween documents” and annotated and republished them.

Nov. 1998 “The Open Source Esther Dyson devated an issue of her highly influential newsietter 1o the open-source maove-
Revolution, Release 1.0”  ment. The issue refers to the Hafloween documents and describes the licensing arrangements
was published. and business models for making money in the open-source world.

Nov. 1998 The Open Source influenced by the Moziila release, Eric Raymond and Bruce Perens launched the Open Source

Initiative (0S1) was
formed.

Initiative as a research and educational association whose mission is to own and defend the
Open Source trademark. In June 1998, OS1 abandaned its trademark initiative because the U.S.
Patent and Trademark Office ruied that the term was too descriptive. 85 is now pursuing a
certification mark.

tures, social status is determined not by what you
control but by what you give away. . . . It is quite
clear that the society of open-source hackers is in fact

shared. This abundance creates a situation in which
the only available measure of competitive success is
reputation among one’s peers.”

a gift culture. Within it, there is no serious shortage

of the ‘survival necessities” — disk space, network
bandwidth, computing power. Software is freely

Slaan Management Review
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As important as reputation is as a motivation- for
open-source participation, ideology also undoubtedly
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plays a role. The belief that giving software away is
the right thing to do is not uncommon in university
computer-science research iabs, where much open-
source software originates. The corollary is the belief
that proprictary ownership of software is evil, Iz the

public Web site of the open-source GNLT’ projcct. one
" The page

gives the strong impression that the answer s ves. A

page asks, “Is Microsoft the Great Satan?

similar impression is gained from reading the

“Halloween documents.” which are edited versions of

what are alleged to be confidential Microsoft docu-

ments discussing the open-source “threat.™ In essence.,
some of the fuel for the open-source movement is
almost anarchic glee of hJLk\(’IS hopm" 1o destroy
what they regard as Microsoft's evi
denced by their enthusiasm for the Justice

ment's move to break up the company.

as evi-

Depart-

The Economic Benefits of Open-Source Participation
Although altruism, rcpulalion and ideology are cer-
tainly powerful motivators of open-source participa-
tion, professionals cannot uffor(. to be indifferent to
economic issues. Self-employed professionals must

arn a living somehow, and emploved professionals
must convince their superiors that working on oper-
source projects during company time is valuable. If
vohinteers' labor provided economic benefits to
someone else but not 1 the volunteers, contributions
to open-source projects would likely not occur very
often. As one developer explained: “My development
contributions could possibly earn you money, but 1
would not contribute my time and programming effort
solely for you to profit. T would be contributing to
your source code hecause it would benefit me direct-
ly in some other way.™

In other words, many professional developers worry
about their own ability to benefit economically from
participating in open-source projects. One benefit
would be having a better software product to use. ™
Another would be sharing in the collective wealth
generated by successtful commercialization of an
open-source software prodact.”

The appea
open-source participation. Individuals
can benefit by enhancing the products they have

already decided to use. For exampie, Linus Torvalds

of the bhetter mousetrap undetlies much
and companies

was a university student when he initiated the devel-
opment of the Linux operating system. He liked the
Unix operating system but couldn't afford a worksta-
tion to run it, so he decided to use a version of Unix

Markus « Manvifle » Agres

Selt-employed professionals must earn

a living somehow, and employed
professionals must convince their superiors
that working on open-source projects

during company time is valuable

that would run on his PC. (See “A Brief History of
the Open-Source Movement.”}

Similarly, individual professionals and organizations
can often benefit from participating in open-source
projects when their volunteering enhances the prod-
ucts they use. One open-source contributor was moti-
vated to participate when he ran into problems with
a 3Com card he was using. “I've been a Linux user
for years,” he wrote, “hut I'm only just now beginning
to fully appreciate open source. Using open source is
like getting dozens of detectives to work together o

. With open sourc

solve a good mystery. . ¢, CVery-

one shares the clues they find. And . . . a dozen
other detectives are there to confirm or poke holes in

the theory.”"

In that instance, the fix the deveioper submitted was
rejected by the software’s primary author because it
might have caused problems elsewhere. but the
author was able 1o soive the probiem differently.
Then the author published the revision so that others
could benefit from it

The 3Com example illustrates an important dynamic
of the open-source world: The results of volunteer
fabor are provided as a public good. free of charge.
The rights and obligations associated with open-
source software are spelled out in licenses, as is the
case with proprietary software. Open-source rights
include the right to make copies and the right to
access the source code, which is necessary to modify
it. Open-source obligations may include the obliga-
tion to check enhancements with lead developers
(called “checking in™) or to make all enhancements
available to others. Although there are
in open-source licenses and some are more favor-
able than others to the interests of commercial devel-

rariations

opers, the features of open-source licenses differ
markedly from the licenses of proprietary software
products.™
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Open-source licenses prohibit the sale (collection of tried, can give volunteers economic rewards from

license fees) of open-source software and serve to their participation. The most prominent example is
ensure that no one party can unfairly monopolize the that of Red Hat Inc., which sells support for open-
commercial rewards from others” voluntary labor. The source software. Other business models include seli-
approach removes powerful reasons professionals ing educational materials and using open-source soft-
might have for not contributing to an open-source ware as a foss leader or as a hardware add-on. (Sec
project. (“I would not contribute my time . . . solely “Open-Source Business Models.™)

for you to profit.™)
The opportunity to benefit commercially from open-

At the same time, open-source licenses may appear source software - albeit in nontraditional ways —

to remove a powerful motivator to contribute — the provides a powerful incentive for many individuals 19
ability to commercialize the product. And in fact, pro- and companies to collaborate in the development of

ponents of the open-source movement readily a product that none of them can own. Open-source
acknowledge that making money from open-source business models can provide a level playing field —

software is “nonintuitive.”” Nevertheless, a number of giving cach open-source participant a fair chance to

different open-source business models, proposed or benefit from the common effort, while licenses pre-

Open-Source Business Models

Support Sellers Revenue comes from media distribution, branding, training, Red Hat Inc.
consulting, custom development and post-sales support. Caidera Systems Inc.
Loss Leader An open-source product is used as a loss leader for traditiona Sendmail Inc.

commercial software {simiiar to practices in retailing).

Hardware Add-Ons Industry-related companies, such as computer hardware com- Corel Corporation
panies, use the open-source model to enable software such as VA Linux Systems
printer drivers and operating-systems interface code.

Accessories Companies obtain their revenue through sales and support for 0'Reilly & Associates Inc.
products related o open-source software, such as educational
books, CD-ROMs and computer hardware perigherals.

Service Enabler This mode! develops-ancd/or distributes open-source software Netscape Communications Corporation
to enabie the creation of revenue from online services. » Netscape's Netcenter Services

» Netscape Communicator

Brand Licensing Brand-licensing organizations obtain revenue by creating brand Netscape Communications Corporation
names for open-source software and then charging other com- * Netscape Communicator {only
panies to use the brands and trademarks to create derivative Netscape can use that name; others
progucts. must use Mozilla name).

Sell It, Free It Companies initially create and sell proprietary products but Netscape Communications Corporation
convert to open-saurce progucts. It-is the extended loss-leader has some elements of the model.
model.

Software Franchising In this modsl, 2 company explaits its dominance — for None known, but sourceXchange and
examgle, its brand name — and creates other companies Cosource.com have business models
from which it provides services such as training. It receives that possess such characteristics.

franchise fees in return.
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vent any participant from unfairly monopolizing all
the benefits. Open-source licenses and business mod-
els provide incentives for individual companies o
band together to chalienge dominant software prod-
ucts. Of course, the dynamics of nerwork market-
places are such that the open-source movement
could deflate rapidiy if the products lose popularity.

The open-source example tells us that money as a
motivator ts not likely to go out of style — and that
should be reassuring for traditional organizations. But
a closer Jook at the social and economic benefits of
open-source participation suggests some areas that
traditional organizations will need to reflect on. (See
“The Open-Source Challenge to Conventional Software
Companies.”) Financial compensation in the open-
source world usually takes the form of a share in

coliectively produced wealth, rather thar wages or
contract fees. That type of compensation is more sim-
ilar 1o the stock options that high-tech firms distribute
widely to their knowledge workers than to the com-
pensation practices of most traditional firms.
Furthermore, credit and reputation may be equally
important motivators o Open-scurce participants.
Such benetits are more rarely bestowed by today's
traditional organizations. To the extent that credit and
reputation are becoming a coin of the realm in
knowledge work, managers should consider them
essential to motivating employees.

Governing Open-Source Projects
The potential for chaos in open-source projects appears
great. First of all, open-source volunteers are neither

The Open-Source Challenge to Conventional Software Companies

Many believe that software is & winner-take-all industry that pro-
duces naturai monopolies. 1t is often the case that a single scftware
produst, such as the Micrascft Office Suite, comes to dom:nate com-
petitors so completely that it drives them out of the market.
Eventually, a better product may come along to chailenge the monop-
clist. But the new product will suceeed only if it becomes dominant
in its turn. That invalves building market share quickly and inexorably
against the incumbent.”

A small entrepreneurial company with a proprietary scftware product
faces formidabie cheilenges in competing with a weil-entrenched
and wali-fundad monopaiist. Ever if the product has innovative fea-
tures that are valued by the market, the dominant company will aften
be able to imitate the innovation, and the startup may lack the
resources o continue improving s product in 3 competitive race.
Furthermore, because the product is proprietary, other companies
have fittle incentive to help the startup succeed. If anything, they
may oppose it with their own proprietary products.

The apen-software movement iets companies that could never chal-
fenge an incumbent on their own do so as collaborators. If companies
codevelop o comarket a comman product, that product may have a
fighting chance of becoming the next monopoly. But for companies to
be wiiling to cooperate in that way, they need to be sure they wilt
have a fair chance of benefiting from the cooperative effort and that
no gther company wili be able to monopolize or appropriate ali the
benefits.of their efforts.

Open-source participants prevent monopslies through open-source
software licenses. As source proponent Bruce Perens, cofounder with
Eric Raymond of the Open Source Initiative, explains: “The volunieers
who made products like Linux possible are only there, and the com-
panies are only able 1o conperate, because of the rights that come
with Open Source. The average computer programmer would fee!
stupid if he put lots of work into a program, only to have the owner
of the program sell his improvement without giving anything back.
Those same programmers fesl comfortable contributing to Open
Source because they are assured of these rights:

« “The right to make copies ¢f the program, and distribute
those copies.

* “The right to have access to the software's saurce code, a
necessary preliminary before you can change it

¢ “The right to make improvements 6 the program.”’

Perens goes on to explain that those rights are important to open-
source volunteers bacause they level the playing field, aliowing many
participants, not just a single proprietary software owner, to benefit
from the commerciatization of open-source software. But because
open-source licenses generally prohibit the sale {coliection of license
feas) of open-source software, participants need alternative commer-
cialization strategies. Several successful business models have been
tried, including the sale of supoort for open-source software (Red Hat
Ing } and the saie of educational resources {O'Reilly & Assaciates
fnc.).

* S Liebowitz anc S.E. Margalis, "Winners, Losers & Micrasoft” {Oakland, California: The Independent Institute, 1999).
' B, Perens, *Open Sources: Voices from the Tpen Source Revolution, Freeing the Source, The Open Source Definition" Sebastopal, Cafifornia: 0Reilly & Assaciates, 1399,
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employees nor contractors. ‘They can defect at any
time, and the threat of job loss or wage cuts is largely
ineffective as a managemerit tool. Second, large num-
bers of people may participate in some open-source
projects. There may be as many as 750,000 open-
source developers; organizing the contributions of even
a tiny fraction of that number would challenge any
project leader’s skills. Third, some projects welcome
all comers. For example, Netscape's Mozilla site,
which is updated regularly, at one point read: “So
you want to help? Great! Please read the rest of the

. After
that, it would be a really good idea for you to join
the appropriate mailing lists and to get a feel for how
the community works together. Before you actually
start coding up a project, we'd strongly recommend
that vou iet us know about it. If you like, we can pub-
licize the fact that you're working on it, and perhaps
someone clse will want to work with you on it. If you
don’t want it publicized, that's fine too, but it would
.. to know how many different people are
tackiing the same kinds of problems. . . . Active con-
tributors can be given write access to our CVS reposi-
tory. Consult the guidelines . . . to learn about our
build process and to find out how to get access.™

introductory documents on this web site. . .

help us .

Since anvone can join some open-source projects,
project leaders would seem to lack that important
mechanism of quality control — the ability to select
peopic and assign them to particular tasks. In gener-
al, open-source projects have conditions that tend to
promote freeloading, unstable membership or low-
quality contributions.

In fact, however, many open-source projects work
remarkably well, despite such management chal-
fenges. As a rule, open-source projects have well-
structured governance models with clearly identified
leadership. Ofien, the initial software developer main-
tains a lead role in the ongoing development and dis-
tribution of open-source products. Examples include
Larry Wali's leadership in Peri and Linus Torvalds’ in
Linux. But it is usually the case that formal authority
tfor an open-source project is vested in a team. For
example, PreeBSD is managed by a 15-person team,
called the “Core.” In a few cases, project leaders are
elected by the membership. (See “Open-Source
Governance Models.™)

As with proprietary-software-development efforts,
work on open-source projects is partitioned by lead
architects or designers into smaller units or modules,
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which can be tackled by individuals or tcams, The
architects also manage issues that require coordina-
tion across teams. The same pattern of deconstruc-
tion may occur within each moduie. Although
module owners solicit (or receive) input from mem-
bers, they have final authority for decisions in cases
of disputes.

Open-source projects exhibit four interrelated coordi-
nation mechanisms, ali in the context of the shared
hacker culture: managed membership, rules and insti-
tutions, monitoring and sanctions, and reputation. By
means of the interaction of such governance mecha-
nisms, open-source projects can stay on track despite
their obvious potentiai for chaos.

Managing Membership in Open-Source Projects
Anvone can get involved in a particular open-source
project by identifying a bug or contributing a fix
using Internet-based reporting systems. But achieving
a responsibie position in an open-~source project
requires 2 more formal process of vetting and quality
control. For example, Apache volunteers are allowed
to work on a project for a number of months, during
which time the quality of their work can be assessed.
After a probationary period, formal membership —
the ability to remain in a particular role — is deter-
mined by a consensus vote of core Apache
Foundation members."

The Debian development effort (GNU/Linux,
GNU/Hurd) is less democratic when it comes to
accepting members. Project leaders (or delegates)
have total authority over who works on their projects:
They can admit or expel members. Project leaders are
elected by developers; project leaders in turn appoint
technical committees. If a developer does not agree
with the actions or behavior of the project leader or
technical committee, he or she can challenge those
actions by following a documented resolution
process.”

These examples show that those working on open-
source projects find ways to restrict a potentially large
and possibly unqgualified workforce to once that is
small enough to be manageable and of high enough
quality to get the job done. But they also show that
managing the membership of open-source projects
works in conjunction with rules and institutions (such
as how members and leaders are chosen) and with
monitoring and sanctions (such as dispute-resolution
processes and the ability to expel members).
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Rules and Institutions

In well-functioning, cooperative efforts, community
members participate in making and changing the
rules, and the rules they adopt fit their unique needs.”
An example of the adaptability of open-source ruics
is the variety of open-source licenses, For example,
the Berkeley Software Distribution (BSD) license
poses no limits on the commercial use of open-
source software. whereas the General Public License
{(GPL) prevents the release of proprietary derivative
products through its “copyieft” {as opposed to copy-
right) provisions. In other words, some open-source
ficenses are more compatible with the interests of
developer communities that want to commercialize
open-source software. A drawhack of so much vari-
ety is that some open licenses are incompatible with

others. Tt is impossible, for example, to create —
legally — an open-source product that combines ele-
ments of products licensed under GPL and Mozilia
Public License (MozPL),

Another interesting aspect of rules and institutions in
open-source communities is their procedures for dis-
cussing and voting on important issues. Mos: voting
takes place over the Internet. For example, the Perl
project uses a phased discussion-group process:
request for discussion (RFD), first call for votes (CFV),
last CFV, and results. (Each phase of the process is
conducted during a specific, limited time period.} An
example of the process at work is documented

online. When Peri's central electronic discussion
group got bogged down with issues unrelated to

Open-Source Governance Models

Apache The gaverning body is the Apache Foundation (formerly called the Apache Groupl.  Changes to products are proposed
it is a core group of about 20 members formed from the founders of the project, on-a mailing list and voted on by
who vote on decisions by committee. The members elect & board of directors active members. Three yes votes
{zurrently nine members) who manage organizational affairs per the bylaws. The and zerc no vates are needed to
board appoints officers to oversee day-to-day operations, and cfficers assign agree tc a code change for any
project leaders ta specific projects. given release cycie.

The Debian According to the Debiar. Constitution, Resolutions are piaced on a discus-

Project “Each decision in the Project is made by one or more of the following: sion list for review and vote. The

{GNU/Linux, “1. The Developers, by way of Genera! Resoiution or an election; voting process is weil defined in the

GNU/Hurd} “2. The Project Leader; Debian Constitution: httg://ww,

3. The Technical Committee and/or its Chairman; debian.org/devel/constitution.
“4. The individual Developer working on & particular task;
“S. Deiegates appointed by the Project Leader for specific tasks;
“8. The Project Sacretary.”
For the Linux product, Torvalds is the universally accepted leader who deiegates
responsitility for the major components or modules to trusted subordinates.
Raymond refers to this as the “benevolent dictator” model of leadership.

Peri The Peri Institute was established to oversee and support Per! projects. It consists  Project leaders, or “pumpkins,” are
of six core members, including Pest creator Larry Weii. The Peri modet for ieader- responsible for the projects’ deci-
ship is a rotating dictatorship, but the model ig in the procass of being redefined sion making and conflict resolution.
ta reflect its grass-roets approack: to product developmernt. Recently, the boar
voted to dissoive the institute and combine its resources with Peri Mongers Inc
{more of & high-leve! user group than a decision-making body}. There is signifi-
cantly less structure than in the Apache, Debian/GNU/Linux or Moziiia projects.

Project leaders have & high degree of autonomy in decision making.
Mozilia Mozilia.org was created in 1998 to organize and manage the Mozilla devslopment Mozitla.org has the final say in any

community. [t is led by & small group ¢f Netscape empleyees 1o oversee opera-
tions. Meduie owners are viewed as benevoient dictators who arbitrate what hap-
pens in a3 module. The majority of module owners are Netscape employees.

dispute.
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product development, core members proposed &
moderated discussion group for general discussions.
The RFD related to that change included the rationale
for creating the group, its charter, specifics of admin-
istration and the names of the action’s proponents.
After two CFVs (including detailed instructions for the
electronic voting process), an unbiased, third-party
volunteer tabulated and posted the results. In total,
approximately 1,200 members of Perl newsgroups
participated in the vote, in which a rwo-thirds majority
was required for the motion to pass.

Linux uses a similar voting process. When community
members believed that the existing newsgroup,
comp.security.unix, was aimed at Unix administrators
rather than at home and small-business users of
Linux, they voted to create a new newsgroup to coni-
plement the other newsgroup.” The first call for dis-
cussion refers the reader to the online Introduction to
Usenet Voting, which reveals another important aspect
of open-source governance — it is not a democracy:
“Understanding this principle is necessary to under-
standing how Usenet operates. You, the user, have
absolutely no rights regarding Uscnet as a whole, and
you cannot compiain about anything being ‘undemo-
cratic,” ‘violating your civil rights,” ‘un-Constitutional,”
etc. . . . The final arbiter of which groups are created
and which ones are not is not the voting system! The
one person whe can overrule the voting system is
the moderator of news.announce.newgroups.
Cusrently this job is held by David “Tale’ Lawrence,
occasionally known as the ‘Thousand-Pound Gorilla’
thanks to the old joke (Q: Where does a 1,000-pound
gorilla sit? A: Anywhere he wants to.). Jokes aside,
while Tale has overturned voting results on occasion,
he has done it only very, very rarely and even then
only after lengthy deliberations.”

Monitoring and Sanctions

Rules and institutions are vulnerable to decay if mem-
hers have no means of observing behavior and
ensuring compliance. Successful communities must
have access o graduated sanctions against those who
violate group norms and to low-cost mechanisms for
resolving conflict.

Sanctions and contlict-resolution mechanisms appear
to be reasonably well developed in open-source
communitics. There are strong social pressures against
noncompliance with norms in open-source communi-
ties. Flagrant or continued noncompliance results in
flaming (sending someone angry or hostile e-mail),
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Although not always resolved to every-
one’s satisfaction, conflict is generally not
considered detrimental for open-source
projects, because deliberation is a valued

principle of community behavior.

spamming (flooding someone with unsolicited ¢-maib)
and shunning (deliberately refusing to respond).
Faced with such sanctions, members often leave the
community on their own initiative; leaders dont
always have to expel offending members. Even lead-
ers are not immune to social sanction when commu-
nity members arc incensed by their behavior. At one
point, a “flame war” erupted between open-source
leaders Eric Raymond and Bruce Perens. When details
of the interaction were posted online, community
members responded with sharp criticism.”

Although not always resolved to everyone’s satisfac-
tion, contlict is generally not considered detrimentzal
for open-source projects, because deliberation is a

valued principle of community
of course, conflicts end badly for some or all partici-

ehavior. Sometimes,

pants. One developer explained how a badly handied
confiict destroved motivation to work on an open-
source project: “I now have such bad feelings associ-
ated with the whole affair that T don't like to think
about [it], much less work on it. I've stopped working

"

publicly on it.

In the conflict, the same tools that support collabora-
tion were used to desiroy it: “Mr. J proceeded to mail
me back and tell me that he would do whatever he
pleased (again, putting it mildly). He also added a text
description offering to let me perform an obscene act
on him to his sig file [signature file, appended 1o the
end of e-mail messages], which he used publicly on
nailing lists and whatnot. Completely appalled at this
point, I e-mailed his providers for web space and
connectivity, threatening them and him with lawsuits
if he didn’t remove my name from his postings. This
got another nasty response from Mr. J, but eventually
did get him to remove my name from his sig file.”

The Importance of Reputation

Monitoring and sanctions work because people care
about what others think of them. While the opportu-
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Performance and hehavior in the ocpen-
source world are always visibie: Al
members can see whether a volunteer
has done a good jobh or whether a
manager has followed accepted norms of

hehavior or the results of a vote.

nity to build a reputation may be an important moti-
vation for joining an open-source project, the desire
to maintain a good reputation is a key mechanism in
making sure that open-source projects continue on
track. The fear of exclusion can be a maotivational
factor. Performance and behavior in the open-source
world are alwavs visible: All members can see
whether a volunteer has done a good job or whether
a manager has followed accepted noris of behavior

or the results of a vote.

Of course, it is important to realize that the same
things that make communities strong also can make
them narrow-minded, self-deluding and contentious.?
As in any other community, the open-source move-
ment occasionallv exhibits political behavior, lack of
fairness, work stress and burnout.

The Shared Culture of Open Source

An essential precondition for the operation of all four
governance mechanisms — membership management,
ruies and institutions, monitoring and sanctions, and
reputation — is a set of shared values and assump-
tions about how things work.* “Hacker cuiture”
grows from, and is maintained by, direct and indirect
interactions among open-source COMMuUNIty mem-
bers, which in turn are enabled by the Internet.™
Shared cultural knowledge and enabling technology
make it possible for open-source participants to col-
faborate successfully, often without face-to-face inter-
action or prior personal acquaintance.

To leaders of traditional organizations, the findings
may at first glance appear to be a bit troubling,
Although the importance of organizational culture is
often stressed in traditional organizations, much less
emphasis has been placed on building self-control (1o
preserve one’s reputation) and social control (for
peers to monitor and sanction others’ behavior) into
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formal organizational control systems. And the idea
of voting procedures for key business decisions mav
unsettle more than a few managers. However, the
specific forms that the governance mechanisms take
in open-source projects are probably less important
to traditional organizations than the fact that they
exist. Managers should give careful thought to the
categories, the relationships among them and how
they can be applied in different contexts.

The Open-Source Movement and the
Organization of the Future

The open-source movement exhibits many of the
qualities said to characterize new organizational forms,
But those characteristics are tempered by mechanisms
and processes ensuring that order reigns despite the
potential for chaos:

¢ The intrinsic motivation and self-management of
autonomous knowledge workers play important roles
in open-source projects. Economic rewards and man-
agemen! processes are also important. Still, the tvpes
of economic rewards and management behaviors
observed in open-source projects differ quite substan-
tially from those observed in traditional organizations.
For example. open-source rewards emphasize collec-
tive performance (the successtul commercialization of
an open-source product) and individual benefi: (hen-
efit in use) as much as they emphasize an individeal's
performance. And the development and maintenance
of personal reputation figure prominently in both
motivation and control when it comes to open-source
projects.

* Membership in open-source projects is fluid, but
only to some extent. Open-source projects maintain a
stable core of participants while capitalizing on the
temporary efforts of numerous volunteers. Membership
in particular open-source communities is an impor-
tant part of members’ professional identities.

e Control in the open-source world is maintained
through autonomous decision makers following a few
simpic rules. The key rules, defining appropriate con-
duct and fair play in benefiting from the collective
effort, are embodied in software licenses. ruies of
membership and voting procedures. Different open-
source projects adopt somewhat different rules, show-
ing adaptability to unique circumstances.

¢ Self-governance, both formally through discussion
and voting and informally through social control. is
evident in open-source projects. At the same time,
project initiators and “alpha” hackers can retain a
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powerful influence on a project’s direction — as long
as they maintain their reputations for high-quality
work and appropriate social behavior.

e Information technology is a key enabler of the
open-source movement. Technology is required both
for product development and support and for project
coordination. Communication technology makes
behavior highly visible to the community, which in
rurn permits enforcement of the rules. Many open-
source governing bodies hold occasional face-to-face
meetings to make decisions, but day-to-day decision
making occurs almost solely through the Internet.

In short. there is a relatively high degree of corre-
spondence between the open-source movement and
popular depictions of the organization of the future
and the virtual networked organization. Therefore,
the open-source movement provides some sugges-
tions about how management must change in the
years ahead. At the same time, care should be taken
in attempting to apply the lessons of the open-source
movement to other contexts, hecause many of its
characteristics are unusual or unique:

* A precondition for the open-source movement is a
large “community of practice” with a strong, shared

culture of technical professionalism. Whether open-

source motivation and governance principles would

work in other settings may depend on the existence
of an active comaiunity of talented practitioners.

* Successful open-source projects have involved work

that is intrinsically challenging. Whether the open-

source model would work for routine activitics, such
as hasic customer service or projects such as devel-
oping a new word processor, remains to be seen.

« The open-source movement is evolving rapidly.
Whether current rules and processes will retain their
character in the face of such rapid change is
unknown.

« Software developers enjoy using technology for
communicating and decision making. Other types of
workers might prefer traditional communication and
decision-making practices and fail to adapt to elec-
tronically mediated self-governance.

» Finally, self-governance is essential to the suc-
cess of the open-source movement. Without seif-
governance, perceptions of fairness would diminish
and the motivation of the volunteers would erode.
Without volunteers, the movement would collapse.
Furthermore, self-governance in the open-source
movemernt is heavily reinforced by business models
that offer the possibility of economic benefit and by
Jegal arrangements designed to ensure fairness. It is not
clear how well this style of self-governance would work
in the absence of such strong reinforcing conditions.

Although managers in industries other than software
development may prefer more traditional styles of
management, they should remember that the world is
changing and workers are changing along with it. In
a labor force of volunteers and virtual teams, the
motivational and self-governing patterns of the open-
source movement may well become essential to busi-
ness Success.
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Additional Resources

Readers might find helpful “The Economics of
Online Cooperation,” a 1999 Routiedge book edited
by P. Kollock and M. Smith. Alsg, the internet site
First Monday has an interesting article by K.
Kuwabara called, “Linux: A Bazaar on the Edge of
Chaos” {htp://firstmonday.org/issues/issueb_3/
kuwabara/index.html}.
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