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Abstract

Research into free and open source software development projects has so far largely focused on how the major tasks of
software development are organized and motivated. But a complete project requires the execution of “mundane but necessary”
tasks as well. In this paper, we explore how the mundane but necessary task of field support is organized in the case of Apache
web server software, and why some project participants are motivated to provide this service gratis to others. We find that the
Apache field support system functions effectively. We also find that, when we partition the help system into its component
tasks, 98% of the effort expended by information providers in fact returns direct learning benefits to those providers. This
finding considerably reduces the puzzle of why information providers are willing to perform this task “for free.” Implications
are discussed.
© 2002 Elsevier Science B.V. All rights reserved.
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1. Overview and problem statement motives used to explain why users would voluntar-
ily work on these basic tasks include: (1) a user’s
Some very successful “open source” software prod- direct need for the software and software improve-
ucts have been and are being developed, distributed,ments worked upon; (2) enjoyment of the work itself;
and supported in the field on a voluntary basis by and (3) the enhanced reputation that may flow from
and for users themselves—no supplier requinesh( making high-quality contributions to an open source
Hippel, 2002. The motives that induce users to con- project. But a complete open source software devel-
tribute to an open source project “for free” and the opment and diffusion system contains mundane but
mechanisms by which the various tasks can be ef- essential tasks as well—and the three motivations just
fectively carried out are currently a subject of study described seem to apply relatively poorly to these.
for both practitioners and academics. To this point, We, therefore, devote this empirical exploration to
explorations of the mechanics of and the incentives understanding why and how a task at the mundane
to participate in open source software projects has fo- but necessary end of the scale gets done.
cused on the core tasks of developing and debugging The “mundane but necessary task” we have elected
and improving the open source software itself. Major to examine is the delivery of high-quality “field
support” to users of open source software. Field sup-

_— port involves provision of assistance to users having
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understanding. Commercial software vendors charge information they already know to questioners, and re-
users for field support either directly or indirectly. port that they expend only 1-5min on that task per
Open source software does not generally involve a answer provided. The motives information providers
charge for field support. Instead, some product users report for undertaking this subtask vary. Thus, some
voluntarily provide answers to the questions of other answer to promote open source software/free software
users—for free. movement. Others report that they are motivated by

A number of possible explanations have been put an enhanced likelihood of receiving help (“If | answer
forward as to how and why such a system might question on CIWS-U, others are more likely to help
work, with the primary puzzle being why infor- me when | posta question in the future”) or by a sense
mation providers expend the effort needed to help of obligation from having received help from others
others who ask questions. Proposed motives includein the past.
altruism; incentives to support one’s community; In Section 2of this paper, we describe the context
reputation-enhancement benefits received by infor- of our empirical research. Next, we review extant lit-
mation providers; and expectations of benefits from erature Section 3 and describe our research methods
reciprocal helping behavior by others (“I help today (Section 4. Then we report our findings under three
because | have been helped in the past and/or | expectheadings: participation in the Apache help forum
to be helped in the future”). Our decomposition and (Section J; effectiveness of the Apache help forum
examination of the Apache web software server help (Section §; cost and benefits to help forum partici-
system reduces this puzzle by determining that this pants Gection ¥. Finally, in Section 8we discuss the
relatively mundane but necessary service is provided implications of these findings for open source help
by volunteer effort at much lower cost than appears line design in particular, and user-based innovation
on the surface. systems in general.

The Apache field support system involves infor-
mation seekers posting their questions on a public
website. Potential information providers log onto this 2. Apache, an “open source” software program
website, read the questions and post answers if and
as they choose to do so. Total annual time spent by Apache is web server software used on “web
information providers in our sample at the Apache server” computers connected to the Internet. A web
help forum averages over 100 hours. In our analysis, server’s function is to “service” requests from Inter-
we partition the overall task of information-providing net browsers for particular documents or content. A
into three subtasks: (1) the posting of a question by in- typical server waits for client requests, locates the re-
formation seekers; (2) the reading of posted questions quested resource, applies the requested method to the
by potential information providers; and (3) the post- resource, and sends the response back to the client.
ing of answers. The latter two tasks are undertaken by Web server software began by offering relatively sim-
information providers. We find that 98%, on average, ple functionality. Over time, however, Apache and
of the time spent at the help website by an information other web server software programs have evolved into
provider is devoted to reading posted questions, and the complicated “front end” for many of the techni-
only 2% to providing answers. Information providers cally demanding applications that now run on the In-
report that their motive for reading questions is pri- ternet. For example, web server software is now used
marily to learn about problems that other Apache users to handle security and authentication of users, provide
are experiencing. This learning helps them to manage e-commerce shopping carts and gateways to databases.
and update their own Apache websites and software Apache, like most early web server software pro-
code. In other words, the major cost in providing grams, was developed by a user—Rob McCool, who
help, matching of a posted question with a willing and developed it for and while working at the National
able information provider, is carried out by providers Center for Supercomputing Applications (NCSA) at
because they directly receive a reward for this activity. the University of lllinois. (It was developed in con-

The cost of actually answering questions, task (3), junction with Mosaic, the first web browser and pre-
is generally very low, because providers only transfer decessor to Netscape, which was also developed at the
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University of lllinois.) When McCool left NCSAinthe  has been exercised by many users and also by pro-
middle of 1994, a small group of web masters who had grammers working for companies such as IBM and
adopted NCSA server software for their own websites Covalent, that ‘package’ and sell Apache software for
decided to take on the task of continued development particular applications. Although additions and im-
for themselves. A core group of eight individuals be- provements to Apache code can be made by anyone,
gan the work by gathering all documentation and bug additions to the “approved” version of Apache that can
fixes that had been made for NCSA server software be downloaded from the official Apache website must
up to that point. They put this material together in the be passed upon by the Apache Development Group,
form of a consolidated patch. Over time, the name of a committee of volunteers (currently 22 in number)
this patchyweb server software evolved into Apache. who guide the further development and extension of
After extensive feedback and modification by users, Apache softwareRielding, 1999.
Apache 1.0 was released on 1 December 1995. In the
space of 4 years and in the face of strong competi- 2.1. The Apache field support system
tion from commercial competitors like Microsoft and
Netscape, the Apache web server has become the most Apache is a relatively complex software program.
popular web server software on the Internet, used by One of the functions that somehow must be pro-
more than 60% of the 8 million World Wide Web vided for users of such a complex product is “field
sites extant in early 2000P¢ettejohn, 2001 It has support"—provision of assistance to users having dif-
also received many industry awards for excellence. ficulties with the program because of defects in the
Apache is open source software: anyone interested program itself or because of the state of their own
can download and have free access to program sourceunderstanding. Although such a system is needed, the
codel Given access to source code, technically skilled Apache Development Group has made it very clear
users of a program can easily make changes and im-that they do not want to provide it:

provements to it. In the case of Apache, this freedom There is no official support for Apache. None of

the developers want to be swamped by a flood of
1 Open source software has its roots in the “free software” move- trivial questions that can be resolved elsewhere.
ment started by Richard Stallman in the early 1980s. Stallman Bug reports and suggestions should be sent via

founded the Free Software Foundation (FSF) as a means to counter the b t Oth ti hould be di
the trend towards proprietary development of software packages, € bug report page. €r questions shou e ar-

and the release of software without the underlying source code. ~ '€cted to the comp.infosystems.www.servers.unix
purpose of the foundation was to encourage development of soft-  Or comp.mfosystems.www.servers.ms-wmdows
ware that would come with source code and be available to users newsgroup (as appropriate for the platform you
for their own modification. A key feature of FSF based develop- use), where some of the Apache team lurk, in the

ment is a licensing scheme called ‘Copyleft’. Under Copyleft, the
author of the program has the traditional and legal entitlements of company of many other HTTPd gurus who should

copyright protection along with a license for users to redistribute be able to help.Apache Group, 1999

and change software. The Copyleft license provides unique dis- . . P N
tribution terms that gives all users the rights to use, modify and Despite or because of this lack of “official support,

redistribute the programs code or any program derived from it but & Very effective online Apache field support system
only if the distribution terms are unchanged. Thus, the code and has evolved, operated by and for users themselves.
the freedoms become legally inseparable. The Copyleft concept The system takes the form of publicly accessible
prevents private hoarding of free software if it was just released “newsgroup” discussion forums carried on a segment

under a public domain release. All users are compelled to leave
copies behind for others to benefit. The philosophy of the FSF of the Internet called the Usenet. An Apache user

movement has been recently extended by a number of individuals With @ question “posts” it on the appropriate Usenet
who are promoting the ‘open source’ concept. These individu- discussion forum. Any interested user can read both
als are less concerned about the freeness of “free software” and the questions and answers that have been posted, and
are instead interested in encouraging software companies to re- .o provide answers or add to the discussion if he or

lease source code for their products. These individuals believe that he wishes to d Both tion nd answers ar
companies that release source code, under any type licensing, areS € wishes 10 do So. both queslions and answers are

inherently preferential to closed and proprietary firfaymond, typically signed and identified by the e-mail address
1999. of the person posting.
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A question posted on the Usenet initiates a new please check the SERK documentation and the
forum “thread” consisting of a question and associated Apache-fp page.
answer(s). A typical example of such a thread (in this
case with one answer only) is as follows.

Subject: Apache 1.3.1 and FrontPage 98 extensions.
A small problem. ..

Greetings.

Multiple sources of technical help for Apache users
exist in addition to the Usenet help forum, ranging
X ) from books to online journals to an online collection
Information seeker: X
Hi, of answers to frequently asked qugstlons (FAQs). In

order to reduce the volume of questions posted on the
I've compiled and installed Apache 1.3.1 with Usenet help forum, the Apache Development Group
mod.frontpage.c. That section seems to be work- urges users who encounter problems with Apache
ing. | have installed the FrontPage 98 extensions, software to perform two tasks before posting a ques-
and that seems to almost be working, but | can’t tion: (1) read the Apache FAQs and known bugs
find any relevant information anywhere about how databases; and (2) search the Apache Usenet archives
to solve this problem. | can look at a home page for for related questions and answers that might solve
a user, but | can't publish to it. Whenever Front- the user’s problem without need for a new Usenet
Page tries to connect to the server, this messageposting. (Although there is no official Apache Usenet
appears in the error logs: archive, all questions and answers have been and are
being automatically indexed and preserved in Usenet

Thu Oct 8 10: 13:31 1998[error] (104) Connec- archives by companies like Google.com.)

tion reset by peer: Incorrect permissions on

webroot “/usr/local/httpd/htdocs#ti_pvt” and

webroot’s_vti_pvt directory in FrontPageAlias().
Thu Oct 8 10: 13:31 1998[error] File does not 0 OPen source

exist:/usr/local/httpd/htdocs/vhin/shtml.exe/

_vti_rpc

3. Literature review: motivations to contribute

Lerner and Tirole (2002phrase the central mo-
tivation question nicely: “Why should thousands of
I haven't a clue how to fix it. Any help will be very  top-notch programmers contribute freely to the pro-
appreciated, and a reply by e-mail will be noticed vision of a public good?"Raymond (1999)a very
more quickly (I'm terrible at remembering to check experienced participant in open source projects, ar-
the newsgroups) gued that project participants have at least three basic
motives for writing or contributing to the writing of

Thanks! . ) .
. . ) open source software. First, they may directly benefit

Information Provider 1:

Hi there from the software code they develop, because they

intend to use it themselves. Second, they may enjoy

the work of programming itself. Third, they may gain

1. Make sure owner and group are the same and an enhanced reputation in the eyes of peers from
that the directories have the same set of per- making high-quality contributions to an open source
missions. /home/user/publi@ml| user group/ project.

There are two possible causes of your problem:

home/user/publihtml/_vit_bin www groupl Niedner et al. (2000andLakhani and Wolf (2002)
should be: /home/user/publi@ml user group/ conducted surveys that asked contributors to open
public_html/_vit_bin user group source projects about their motivations for doing so.

2. Apache-fp utilizes fpexe and mdtbntpage to Their findings largely support Raymond’s conjec-
provide a higher level of security. Part of the tures. Both find the contributors’ own need for the
mod frontpage code sets LOWESVALID _ software developed as the highest-ranking incentive.
UID and LOWESTVALID GID. Users with Somewhat lower but still strong incentives include
UIDs and GIDs less than these values will not improvements to programming skills and enjoyment
be able to run the server extensions. These of the programming work itself. Enhancements to
values are configurable. For more information reputation as an incentive was ranked significantly
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lower in both surveys—possibly due to self-reporting
bias on the part of respondenits.
Each of the major motivations listed as very impor-
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the use value or the joy of creating the work prod-
uct. His list of motives to contribute does include the
beneficial effect of enhancements to one’s reputation.

tant by contributors to open source projects has someA second potential motivator he sees is expectations

support in the general literature. Thus, it has been
shown that innovation users are frequent innovators in
a number of fields, and that this course of action can
“pay” (von Hippel, 1988. With respect to enjoyment
of the work, the characteristics of tasks that individ-
uals often carry out because they are intrinsically re-
warding, such as rock climbing, have been explored
by Csikszentmihalyi (1975, 1990, 199@gsks carried
out by participants in open source software projects—
writing or debugging software, for example, do fit
a number of the characteristics identified by Csik-
szentmihalyi as associated with intrinsically rewarding

tasks—a level of challenge somewhere between bore-

dom and fear, for example. Finally, the fact that “repu-

of reciprocity. Both specific and generalized reci-
procity can reward providing something of value to
another. When information providers do not know
each other, as is often the case for participants in open
source software projects, the kind of reciprocity that
is relevant is called “generalized” exchandekéh,
1974.3 The third motivator posited by Kollock is that
the act of contributing can have a positive effect on
contributors’ sense of “efficacy’—a sense that they
have some effect on the environmeBa(dura, 199%
Fourth and finally, he notes that contributors may be
motivated by their attachment or commitment to a par-
ticular open source project or group. In other words,
the good of the group enters into the utility equation

tation matters” and that seeking to maintain or enhance of the individual contributor (ibid., pp. 228—289).

it can affect behavior has been explored by many.
Kollock (1999)discusses four possible motivations

to contribute public goods online. Given that his fo-

cus is incentives to put online something that has

Kollock also points out that the kinds and quantities
of contributions made online will be sensitive to the
costs and benefits involved—and he notes that online
costs for distributing a piece of information can be

already been created, his list does not include any near zero. “While it may be the case that many people

direct benefit from developing the thing itself—either

2 Niedner et al. (2000yistributed their questionnaire to mem-
bers of the Linux community. Among other matters, they asked

spend time and effort producing goods they intend to
contribute to the group, another path to the production
of public goods is as a simple side-effect of private be-
havior. People may need to write a particular computer

the developers (code contributors) in their sample of respondents program for their own use with no thought to anything
to rank the gains and losses associated with their participation on a other than solving their particular problem at hand.

five-point scale (1: very unimportant and 5: very important). “Facil-
itating my daily work due to better software” was ranked the high-
est gain at 4.7; “improving my programming skills” and “having

fun programming” were ranked at (4.6); “personal exchange with

other software developers” (4.2); “career advantages due to expe-

rience gained in Linux projects” (3.7); “gaining a reputation as an
experienced programmer inside the Linux community” (3.5). The
two losses listed were not regarded as very important. They were:
“time loss due to my involvement in Linux projects” (2.6); and
“lack of payment for my work in Linux projects” (2.2).akhani

and Wolf (2002)conducted a questionnaire study of contributors

to a range of open source projects listed on Sourceforge.net. Re-

spondents were asked to list the “top three motivations for (your)
contributing to an open source project. Fifty-nine percent rated
work or non-work need for the software as one of their three
top motivators. A progressively smaller proportion of respondents
listed the following motives as among their top three: intellec-
tually stimulating (44%); improves skills (41%); code should be
open (33%); obligation felt from own use of open source code
(29%); work with team (20%); enhance professional status (18%);

Having written the program, the costs of now sharing
and distributing it with others may be near zero: they
can simply postitin an appropriate discussion group or
other online community.” (Ibid., p. 229). More gener-
ally, Thorn and Connolly (19873rgue on the basis of
theories of the economics of public goods that the rates
and effectiveness of discretionary information sharing
amongst employees in an organization will tend to

3 In “generalized” exchanges, help given to a person is recip-
rocated by someone else in the group and not by the particular
recipient of the original help. Generalized exchange is used
to explain why, for example, stranded motorists get helped by
strangers: the person helping is expecting that when they are
stranded, someone will help them in turn. Kollock notes that “
indeed some observersVéliman and Gulia, 1999; Rheingold,
1993 have reported that individuals who regularly offer advice

increase reputation in the open source community (11%) and beat and information seem to receive help more quickly when they

proprietary software (11%).

ask for something.” (Ibid., p. 227).
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decrease as: (1) participation costs increase; (2) theTable 1
size of the overall group increases; (3) lower value Information providers reasons for answering questions on a cor-
of information to participants; and (4) greater asym- POrate online help lirfe

metries in information values and benefits across Reasons for participating Points assigned
participants. (mean)
Personal benefits
3.1. Motivations to contribute to I enjoy helping others 16
open source help lines | enjoy solvi_ng problems 9.5
| enjoy earning respect 4.8
The company rewards information sharing 0.9

User participation in the major tasks of free and
open source software projects—software writing and
debugging—may in fact be motivated by personal Organizational motivation

Total 31.2

benefit from the work product, by fun and learning ~ B€ing @ good company citizen 178
iated with performing the work and by rep- The problem is important to the company 14.0

aSS(_)CIae . P . g y p Itis part of my job to answer questions 12.6

utational considerations. However, “necessary but like this one

mundane” tasks carried out by volunteer effort in  1expect others to help me, so it is only 11.8

such projects do not appear to fit this set of motiva- fair to help them

tions very well—at least on the face of iterner and Total 56.2

Tirole (2002)consider the net benefit that participants
may obtain as consisting of immediate payoff (current
benefit minus current cost) plus a delayed payoff. Im- o .
mediate payoffs consist of the programmer’s own use nal corporate help line implemented upon that firm’s
of the program improvement developed. Immediate mternal computernetwork_. Their sgmple was 55 infor-
cost consists of the opportunity cost of the time in- Mation seekers and 295 information providers (most
vested by the programmer, with the actual cost of this questions received severall repliles). ngrall, they found
time depending upon how enjoyable the programmer that the system was effective: information segkers did
finds the task. The delayed payoff consists of a career 9t technical advice that they found useful, with 49%
concern incentive (future job offers, etc.) and an ego Saying that replies received had solved their problem.
gratification incentive stemming from a desire for peer 10 measure information providers motivations,
recognition. Lerner and Tirole argue that both of these the researchers asked each information provider in
delayed payoff elements can usefully be seen as in- their sample to allocated 100 points -among e|ght
stances of what the economic literature calls signaling '€@sons they might have had for replying to the in-
incentives Holmstrom, 1999 As they observe,." . formation seeke_zr,_ W|t_h th_e results shownTable 1
tasks aiming at helping the much-less-sophisticated Of course, participating in an open source software
end user—e.g... technical support—usually provide help line is not the same as participating in a corpo-
lower signaling incentives.” (Ibid., p. 19). rate one. Howevgr, on the face of it, these findings
If providing answers to users on a help line does not Suggest that “being a good company (open source
obviously involve a work product of immediate value Project?) citizen” and executing tasks “important to
to the information provider, and if signaling incentives the company (prOJe_Ct?)” may be important motives
are low for this task, the question we started remains fOr participation. Enjoyment of the task of answering
unresolved: why do some users willingly carry out & duestion, “part of my job” and reputational gains (*1
necessary but mundane tasks such as providing free€Njoy €arning respect’) also appear, but less strongly.
help to others who pose questions on open source help
lines?Constant et al. (1996)ave carried out the only
empirical study we are aware of that has some empir- 4. Research methods
ical data the motivations reported by participants in
a computer “help line” system. The particular system  The empirical exploration of the Apache help sys-
they explored was the Tandem Computers Inc. inter- tem we report upon here was preceded by a pilot study

aSource of dataConstant et al. (1996)fable 5, p. 129.
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of Apache help system behaviot.akhani, 1999

and by several interviews held with several indi-
viduals who had very good first-hand knowledge
of the Apache field support systeéhiThe empirical

data we collected for study was related to post-
ings to the Apache Usenet help forum, CIWS-U
(comp.infosystems.www.servers.unix). CIWS-U is

one of two Usenet newsgroups that address questions?esPonse rate

related to Apache web server software. It was chosen
for study because the questions posted to it are pre-
dominantly Apache-related. (Only a few postings on
this site deal with questions about other varieties of
Unix-based server software, and we excluded these
from our analyses.)

Two basic types of empirical data were collected
regarding postings to this Apache Usenet help site.

1. For data regarding long-term participation in
CIWS-U—who participated, long-term trends,
etc.—we examined Usenet posting patterns from
1996 to 1999. This 4-year period spans essentially
the entire history of online Apache help (recall that
Apache 1.0 was released only in December 1995).
The Usenet log data was obtained from a World
Wide Web service called Deja.com (since acquired
by Google). This service archives all of the discus-
sion groups on the World Wide Usenet and makes
available advanced search and parsing capability
through their websitehttp://groups.google.com

. We collected questionnaire data from people who
posted either questions or answers to CIWS-U
during the 4.5 months from 1 October 1999 to
15 February 2000 (sedppendix A for list of
questions asked). During this time period, we
monitored activity on CIWS-U near-continuously
via computer. Within 3 days of when a question or
an answer was posted on CIWS-U, our computer
automatically detected whether the individual
was posting a question (e.g. was starting a new
“thread”) or was providing information related to
a previously posted question (e.g. was referring to
an existing thread in his or her posting). It then sent
the proper version of our questionnaire (one appro-
priate to information seeking or one appropriate

4 These individuals were: two current members and one emeritus
member of the core Apache Group; one significant contributor to
Apache, and two individuals who had participated frequently in
the Usenet portion of the Apache field support system.
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Table 2
Sample of individuals posting questions or answers on Apache
Usenet help site from 1 October 1999 to 15 February 2000

Total Information  Information
participants  seekers providers
Sample queried 1709 1288 421
Usable responses 336 214 122
(%) 19.6 16.6 28.9

to information providing) to the e-mail address
of that individual. The e-mail contained a brief
introduction to the study, a link to the individual's
actual posting on CIWS-U and a link to a password
protected website that contained the survey. This
“automatic” data collection method had the ad-
vantage of allowing us to obtain information from
posters on a near real-time basis—while recollec-
tions regarding what they did and why they did it
was still fresh. Upon completion of each question-
naire, the individual answers were archived to a
protected database as well as e-mailed to us.

While designing our data collection methods, we
sought advice from some Apache Group members
regarding presentation and procedure. As finally im-
plemented, each questionnaire was accompanied by
a brief letter explaining who we were and what we
were trying to do—that is, we were trying to learn
about the Apache help system. To minimize intrusion
on potential respondents, we did not follow up our
initial request with any repeated requests to respond,
and we only sent a questionnaire out to any individ-
ual once—in response to the first time that individual
either posted a question or an answer during our pe-
riod of data collection. We also provided an e-mail
address for anyone who wanted to contact us to com-
plain or comment. (In the end, we received only six
comments, half favorable and half not.)

The sample size and response rates for this sample
are as shown below. The data collection period for this
sample included Christmas and New Year's vacations,
and response rates during these times was about half
of the average level showFable 2

An examination of posting histories on CIWS-U
during the period 1996-1999 showed that some of
our information seekers had sought information many
more times than the mean for all seekers and that,
similarly, some of our providers had provided many
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Growth in Apache Web Server Sites
August 1995 - April 2000
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Fig. 1. Number of websites using Apache 1995-2000 (source: Netcraft web server survey, avaitatpg/atvw.netcraft.com/survey

more times than the mean for all providers. Prelimi- 5. Findings: nature of participation in the Apache
nary data analyses showed it would be useful to con- Usenet help forum

trast these individuals with more average seekers and

providers on a number of variables. Accordingly, we  Apache version 1.0 was released in December 1995.
divided our sample of information seekers into two AsFig. 1shows, the number of websites using Apache
subsamples. “Frequent seekers” were all information has increased dramatically since then, to over 60% of
seekers who posted four or more questions during the the web server software “market” and over 8 million
period 1996-1999 (about the top 10% of our seeker sites active at the start of 200Brettejohn, 2001
respondents) and who had a ratio of information  The number of new “threads” initiated each month
seeking to information providing posts greater than on the Apache help forum (a thread consists of a
one. All other seeker respondents were placed into question) has also been growing, but not nearly so
the subsample of “other seeker.” Similarly, “frequent rapidly (Fig. 2). Participation in the Apache Usenet
providers” were all information providers who posted help forum is small relative to the number of sites
10 or more questions during the period 1996-1999 (8 million in early 2000—run by perhaps 800,000
(about the top 10% of our provider respondents) and

who had a ratio of provide to seek posts greater than typically were posting messages in the opposite role (e.g. seeker

one. All other provider respondents were placed into instead of provider) we did not want to include their data in our
the subsample of “other provider%.” assessment of “characteristics of seekers versus providers.” We
could have gone the next step and shifted them into the category
which was their typical role, but elected not to do this. Trial data
5 The reason for the ratio test was that respondents were sorted analyses showed that such category shifting would affect only a
into seeker or provider categories according to their role in the first few individuals and would not materially affect our findings. On
(and sometimes only) posting they made in our sampling window the negative side, category shifting would make the analysis more
of 4.5 months. If analysis of CIWS-U logs showed that they more difficult to follow.
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Fig. 2. Number of new questions asked per month from 1996 to 1999.

web masters) using Apache. However, interviewees efficient 0.68). In contrast, 50% of the questions were
inform us that this is not particularly surprising. Al- provided by the 2152 most prolific posters of ques-
though the Usenet help site is the oldest one for tions (24% of all information seekers).
Apache, other online sites have been established that The 100 most active information seekers posted an
perform a similar function for Apache users in a average of 10.43 questions and the 100 most active
similar way, and that are used by many Apache help information providers posted an average of 83.63 an-
seekers. swers during the 4-year period (1996-1999). Frequent
During the 4-year period (1996-1999), there were participants also turned out to be long-term partici-
11,510 distinct participants in the Apache Usenet help pants. We found that mean elapsed time between first
site. Of these, 4902 only posted answers on CIWS-U and last posts during the 1996—1999 period was 674
(information providers), 8981 only posted questions, days for frequent information providers; 168 days for
and 2372 did both. Information providing was rela- other providers; 661 days for frequent information
tively concentratedKig. 3). Approximately 50% of seekers and 107 days for other information seekers.
the answers on the system were provided by the 100 (These periods of participation should be taken as
most prolific providers (2% of all providers; Gini co- “equal to or greater than” statements about length of

Number of Responses
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Fig. 3. Number of answers provided by the top 50 Apache Usenet help participants from January 1996 to September 1999.
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Table 3
Attributes of respondent information seekers and information providers
Attribute Frequent providers Other providers Other seekers Frequent seekers
Mean Apache Usenet reading time/session (min) 12.48 (13.07) 18.09 (14.09) 18.52 (23.63) 17.69 (17.60)
Mean time using web servers (months) 47.71 (21.80) 43.94 (22.07) 29.70 (21.63) **5QA197)
Mean Apache experience in months 33.86 (15.09) 31.99 (20.14) 21.13 (18.22) *A41ZA.09)
Mean percentage of work time dedicated to 51.19 (38.86) 36.85 (35.37) 29.38 (32.28) 24.39 (27.22)
web server operations
Mean scale of website site in log of 4.89* (1.43) 4.08 (1.37) 3.20 (1.58) 4.141.81)
millions of hits per day
Percentage that have modified Apache source code 81 46 22 31
Percentage whose website is for professional purposes 48 60 47 69
Mean total posts as information seeker 3.81" (5.01) 1.44 (5.01) 1.71 (1.85) 47T (1.09)
over 4 years (1996-1999)
Mean total posts as information provider 169.29 (537.94) 2.53 (2.99) 1.98 (7.21) 2.08 (1.12)

over 4 years (1996-1999)

Standard deviation is given in parenthesis. Statistical comparisons refer to differences between frequent providers vs. other providers, and
to frequent seekers vs. other seekers.

* P <0.10.

** P < 0.05.

% P < 0.01.

participation, since it is likely that many will continue  apply to Apache online help specifically since Apache

to post during year 2000 and beyond.) technical support has a number of elements and, as our
Information seekers differed from information information seekers attestgble 4, many are used.
providers on a number of attribute§aple 3. In Questions posted by information seekers varied in

general, frequent information providers and frequent nature {able 5. Only 9.6% of all information seekers
seekers as well appear to be more expert than “other” said that the problem they posted online was extremely
information seekers or providers, having on average critical and that they needed an answer right away.
have more months of experience with Apache, and Data collected on response times from 1996 to 1999
with web servers in general. Frequent providers are Apache Usenet logs and also from our “real-time”
much more likely to modify the Apache source code sample showed that initial answers to publicly posted
(81% have done this) than are other posters to Apachequestions generally came quite quickly—at least 50%

Usenet help. were answered on the day of or on the day after posting
(Table 6.
As can be seen fronfable § 39% of informa-
6. Findings: effectiveness of the tion seekers received no public reply (that is, a reply
Apache help process posted for all to read on Usenet) to their Usenet post-

ing (true for both samples imable §. However, 40%
Web server users rank Apache technical support of the respondents to our 4.5-month real-time sample
overall as somewnhat better than that of its major com- who received no public reply to their query reported
mercial rivals in the server software field. Thus, par- receiving one or more replies that were sent privately
ticipants in the 1999 ServerWatch, an Internet-based via e-mail instead. If this ratio holds for the histor-
trade publication, pofl ranked Apache 4.5 out of 5 ical data as well, then only about one-fourth of the
with respect to technical support. Commercial offer- questions posted on Usenet do not receive an answer.
ings from Netscape and Microsoft received a ranking (Lakhani (1999)compared the content of a sample of
of 4 out of 5. This general endorsement may or may not messages that did receive public replies with a sample
that did not, and found no obvious differences with
6 Available athttp://ServerWatch.internet.com respect to clarity, completeness or technical difficulty.)
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Table 4
Additional Apache help resources used by individuals posting questions on CIWS-U
Apache resource used Frequent seekers Other seekers
Using (%) Mean time (min) Using (%) Mean time (min)
Apache FAQs 69 13.3 79 39.3
Usenet archives 77 23.5 78 30.2
Other online resourc@s 69 18.8 40 38.4
Books on Apache 54 65.8 39 140
Known bug data base 69 2.5 32 13.6

For frequent seekersy = 13; for other seekersy = 201.
a8For example, online “journals” such as Apacheweek.com.

Table 5
Nature of questions posted on Usenet by information seekers
Type of problem asked about Frequent seekers Other seekers

Number Percentage Number Percentage
Complete down - - 5 2.6
Functional—missing important features 4 33.3 48 24.7
Functional—missing optional features 5 41.6 109 56.2
Installation problems 2 16.6 26 134
Upgrade problems 1 8.3 6 3.1
Total 12 100 194 100
Table 6
Response to questions posted on Usenet
Sample Got public reply Got public reply Got public reply Got private No reply Number

same day (%) next day (%) after 2 days (%) e-mail reply received
only (%)

1996-1999 Usenet log data 32 17 12 NA 39%, no public reply 12,964
4.5-Month real-time sample 34 18 9 16 23%, no public 1,288

or private reply

7. Findings: costs and benefits of participating on and provider match-up varies according to the design
Apache help forum of the information system. For example, in the case
of an encyclopedia or a FAQ database (a list of an-

To successfully complete an information transac- swers to FAQs), the burden of match-up is placed upon

tion on the Apache Usenet help forum, three tasks the information seeker. However, in the case of the

must be completed: (1) a question must be posted; (2) Apache help Usenet forum, the burden of matching up

the information sought must be matched to an appro- an information seeker and an information provider is

priate and willing provider of information; and (3) an  placed on the information provider.

answer must be provided. Obviously, the burden of

question-asking must be placed upon the information 7.1. Costs and benefits of question posting

seeker, and the burden of information provision (both

the time associated with providing it and any losses as-  Members of the Apache community are very famil-

sociated with sharing proprietary information) on the iar with Usenet procedures. As a consequence, cost to

information provider. However, the burden of seeker information seekers posting a question to the Apache



934 K.R. Lakhani, E. von Hippel/Research Policy 32 (2003) 923-943

Table 7

Information seekers’ evaluation of the answers that they received to the question they posted on Apache Usenet

What was the value to you of the answers you received?

Frequent seekers (%)

Other seekers (%)

Solved my problem completely 29 E=23) 17 h = 34)
Gave me information that helped solve my problem 699) 44 (h = 87)
Did not solve my problem 8n(=1) 39n=77)

Table 8
Respondents’ Usenet reading pattern

Frequent provider

Other providers

Other seekers

Frequent seekers

(n=21) (n =68) (n =195) (n=13)

How frequently do you read Apache Usenet?

Daily (%) 76 32 11 23

Weekly (%) 24 43 22 30

Monthly (%) - 7 8 -

Only when problem (%) - 18 59 47
Time expended?

Mean annual reading volume (mfn) 4774 2774 1838 1816

a8 Annual reading volume was calculated by multiplying number of reading sessions reported times average length of session reported.

Usenet help site consists only of their time expendi- by information seekers who post a question is about
ture to prepare and post that question. Seekers report9—quite a good return on investment!

preparation and posting time to be a mean of 11.5 min
(SD. =259,n =212).

Benefits to seekers consist of the problem solving
time saved due to answers received to their posted
guestion. As can be seen frofable 7 a majority of
both frequent seekers and other seekers who receive
replied to their questions judged the information con-

7.2. Costs and benefits of question and answer
matching

¢ Potential information providers identify questions
that they can and are willing to answer by simply read-
tained in those replies to be useful. (Respondents N9 OF scanning the questions posted on the Apache
who received both public and private replies gener- help forum. In order to underst_and the_extent c_)f the
ally judged both to be of equal value: 24% judged the match-up burden placed upon mformat.lon providers,
private replies to be of higher value, 18% judged the W€ @sked our respondents about the time they spent
public replies to be of higher value and 58% viewed €ading CIWS-U.Table 8indicates that the annual
them to be of equal value: (= 106).) tlmg spent,_ espemally_by information providers, is
Seekers who received answers to their questions YPically quite substantial.

estimate the problem solving time they saved due If information providers incurred the substantial
to answers received to their questions at a mean of ime expenditures devoted to reading CIWS-U only

115min (SD. = 225, = 187)7 Thus, the mean net to identify questions they were able and willing to an-

time benefit information seekers receive from post- SWer. they would indeed be spending heavily to help

ing a question on CIWS-U is 103.5min. Or, to put information seekers. But aBable 9shows, informa-

it another way, the benefit to cost ratio experienced tion providers (and seekers) report that the most im-

portant reason they read CIWS-U is to learn: they gain

7 We excluded five “outlier” respondents that reported more than valuable information from_ reading about prOb_Iems

1440 min (24 h) of time savings from the analysis. Including them Other users are encountering, and how these might be

in the analysis boosted the mean to 381 min and S.D. to 1923.  solved.
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Table 9

Respondents’ reasons for reading Usenet (seven-point scale: 1—strongly disagree, 7—strongly agree)

Reasons for Frequent providers Other providers Other seekers Frequent seekers
reading (n=21) (n =68) (n = 188-191) (n=13)

To learn 5.90 (1.58) 5.75 (1.29) 5.29 (1.81) 6738(0.87)

To answer 4.95* (1.02) 4.00 (1.44) 3.77 (2.04) 4.17 (1.83)

For fun 4. 29 (1.19) 3.97 (1.74) 2.91 (1.62) 3.46 (1.76)
For break 4.81 (1.33) 3.99 (1.33) 2.66 (1.88) 2.69 (1.65)

Standard deviation is given in parenthesis. Statistical comparisons refer to differences between frequent providers vs. other providers, and
to frequent seekers vs. other seekers.

** P < 0.05.

P < 0.01.

7.3. Costs and benefits of information providing Table 10
How many others do you think know the solution to the question

. ou answered on Usenet?
In the Apache system, as we noted earlier, the cost y

of question and answer match-up falls upon the in- How many others do you think  Frequent  Other

formation provider. However, providers accomplish Knew the answer to the question providers  providers

. . . you answered? (%) (%)
the match-up task by reading or scanning questions
posted on Usenet. And, as responsesTable 9 x?ny i cood Avach 388 0= 2) % 0= ‘1‘;)
showed, providers do this primarily in order to learn, ki"g\,:"r:dggeoo pache 0 =8) 0h=12)
rather than to answer questions. Given this finding, we A few with specific problem 24(n=5) 21@=14)
reason that the task of question and answer match-up experience
in the Apache Usenet system is effectively achieved No others NA NA?

as a costless side-effect of an activity undertaken for = agee footnote 8.
another reason by potential information providers.
We, therefore, think it is reasonable to leave aside the
cost of question and answer match-up in assessing
the net benefit of posting to CIWS-U for information
providers.

Leaving match-up costs aside, costs incurred by
an information provider who answers a question on

Usenet involves two elements: (1) value of proprietary SOI”“ﬁn?]: to the questlot? they hetx)dlanSWﬁred O‘Tj the
information that may be lost when that information Apache forum. As can be seen below, all providers

is publicly posted on the Apache Usenet forum: and reported that they did thin'k that some or many ot_her
(2) the costs and benefits associated with generatingreaders also knew a solution and so could potentially

and posting an answer to a posted question. We asses&!Mish an answefTable 10°Information providers
each of these elements in turn. potentially concerned about losses of valuable propri-

Information held by information providers loses any etary inforrrr:ation inr?urr:eld ?y ansk\]/vering ? qgeTtion
proprietary value it might have had (unless it is pro- postedg)nt € Apacde 'fe P dorumh aveh,ncl)( ohg|ca ;ea—
tected by patent—a very unlikely circumstance) ifitis SO jto € concerned—iT an as they think t aJ,[ others
publicly posted to the Apache help forum. However, N0lding the same information would answer if they
if potential providers think that others know the same did not. We did not ask providers whether they in fact
information andf they think those others will providle —
it if they do not providers should assess the loss of in- 8 The level of this response is to some unknown degree inflated:

tellectual property value associated with their choos- we neglected to include an explicit response option of “no others”
property for this question on our questionnaire, and so the only way that a

ing t(? answer a qu'esm)n at zero. (Indeed, under th_eserespondent could even indicate such a view was by not indicating
conditions, a provider’s best strategy may be to strive agreement with any of the options presented—which none did.

to be the first to reveal the information sought in order
to reap any associated reputational advantages.)

On the basis of this reasoning, we asked the
information providers in our sample “How many
other readers of CIWS-U do you think also knew a
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Table 11 Table 12
How long did it take you to answer the posted question? What was your state of knowledge when you first looked at the
- question you answered?

Time spent to Frequent Other
answer (min) providers (%) providers (%) State of knowledge Frequent Other
<1 48 0 = 10) 19 1 = 13) %deers ?O;j))wders
1-2 29 = 6) 21 h = 14)
2-5 19 6 =4) 40 h = 27) Already knew solution 76n( = 16) 64 = 44)
5-10 - 16 f = 11) Knew where to find the 5(Mn=1) 2h=1)
>10 4h=1) 4(n=3) solution

Some useful information 19 h=4) 28 h =19)

but not solution
No solution but had - 6 (h=4)

held this view. We did, however, ask a related ques-
tion: “I answered the question because | thought the
poster might not get a good answer if | did not.” On a
scale of 1-7, with 1 being strongly disagree and 4 be- question, they typically only provided information
ing neutral, frequent information providers expressed they already had in hand4ble 13.

a moderate level of agreement (a mean of 4.52) with  On average, information providers who only pro-
this statementTable 14 reason number 12).This vided information they already had expended 4.0 min
suggests that at least these information providers areto provide an answer. Providers who either searched
not viewing answer-provision in terms of potential for more information or engaged in problem solving
loss of value of proprietary information—whether or before answering expended 9.33 min to respond. This
not they “should”. difference is significant at the 0.05 leve? & 0.02).

We next consider the costs and benefits associated To this point we have found that the costs incurred
with generating and posting an answer to a question by information providers to answer a question on
posted on the Apache help forum. An important find- Apache Usenet are typically quite small. Frequent
ing here is that the cost of carrying out this task is providers typically take 2 min or less to generate and
typically quite low. About half of frequent information  post an answer, and other providers spend 5min or
providers spent 1 min or less answering a question on |ess to do this.

Usenet, and 80% of other providers spent5minorless  We next turn to consider the benefits potentially

ability to solve

at this taskTable 11 flowing to information providers from investing this
As we can see fronTable 12 this small time ex-  small amount of time to answer a question posted on

penditure was possible because providers generally al-the Apache help forum. As was discussed in our review

ready knew the answer to the posted question. of the literature $ection 3, several types of benefit

Providers were asked whether they knew the an- may be motivating information providers to respond.
swer because of their general knowledge of Apache
(32%, n = 38), or because they had experienced
the same problem themselves (68%+— 82). When
information providers knew the answer due to their
general expertise in Apache, their mean time expen-
diture was significantly shorter (3.2min) than when Ta:'e ;% g N .
they knew the answer because they had experiencedw at did you do fo answer fhe question

o | expect reciprocityfstatement nos. 1-3 ifable 14.
Both specific and generalized reciprocity can reward
providing something of value to another. Since,

the problem themselves (5.5 min mean time expendi- Activity undertaken Frequent Other
ture) (P = 0.013). Whatever their state of knowledge z;‘;v'ders ?(;O)V'ders
. . . . 0 0
at the time information providers saw the posted
Provided information | 90 (h =19) 82 f = 56)

B ) ) already had

. The Ieyel of agreement with the question (on a scale of 1-7, Searched for additional 10 (h = 2) 15 ( = 10)
with 1 being information
strongly disagree) was: £ 10, 2= 5, 3= 20, 4= 40, 5= 24, Engaged in problem solving _ HE2)

6 =14, 7= 9. Totaln = 122.
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Table 14

Providers’ views regarding their motives for providing answers to help seekers on Apache Usenet (seven-point scale: 4—neutral, 7—strongly
agree)

| was motivated to answer because Frequent Other Percentage “strong”
providers providers agreement (6—7 on scale; %)

(1) I help now so | will be helped in the future 4521.25) 5.16 (1.38) 15

(2) | have been helped before in CIWS-U—so | reciprocate 4.85 (2.08) 5.14 (1.52) 48

(3) I have been helped on Usenet before—so | reciprocate 4.61 (1.96) 5.16 (1.53) 45

(4) | answer to enhance my career prospects 3.76 (1.55) 3.57 (1.31) 6

(5) | want to enhance my reputation in OSS/Apache community 4.71 (1.35) 4.57 (1.42) 24

(6) | answer because its fun 4.81 (1.44) 4.38 (1.49) 28

(7) | answer to promote OSS 5.14 (1.35) 4.76 (1.47) 33

(8) I answer to take a break 4.65 (1.65) 4.22 (1.49) 20

(9) | answer because it is part of my job 2.23 (1.76) 2.52 (1.75) 5

(10) I have expertise in this area 4.47 (1.32) 3.92 (1.77) 18

(11) | am the authority in this area 2.47 (2.14) 2.01 (1.56) 4

(12) | answered because | thought the poster would not get a 4.52 (1.57) 4.08 (1.50) 18

good answer if | did not

Standard deviation is given in parenthesis.
* P < 0.10.

as we will see shortly, the information providers
did not know information seekers before providing
help, the most relevant source of literature is that
on “generalized” exchangeEkeh, 1974 In such
exchanges, help given to a person is reciprocated by
someone else in the group and not by the particular
recipient of the original help. Generalized exchange
is used to explain why, for example, stranded mo- e
torists get helped by strangers: the person helping
is expecting that when they are stranded, someone
will help them in turn Kollock, 1999.

e | am “helping the causk(statement no. 7). Indi-
viduals involved in open source software projects
often strongly identify themselves as belonging
to a community Raymond, 199p Constant et al.
(1996)demonstrated that people who have a strong
attachment to an organization will be more likely

self, and may also lead to benefits such as enhanced
career prospectd. A number of researchers have
argued that gaining a reputation within a commu-
nity, including a online community, is an important
incentive for active participationGonstant et al.,
1996; Lerner and Tirole, 2002; Raymond, 1999;
Rheingold, 1998

Answering questions is intrinsically rewarding
(statement nos. 6 and 8). Interviewees with ex-
pertise in Apache suggested to us that intrinsic
rewards—induced feelings of competence, fun, or
being rewarded by “taking a break” were impor-
tant motivators for answering questions. This view
finds support in the research of Csikszentmihalyi,
who has explored the characteristics of activities

10 Some Apache help forum users we interviewed suggested that

to assist others with organization related problems. 4y “ajpha-male” variant of reputation building behaviors might be
It has also been argued that people who develop visible among information providers. Some providers, they said,
a strong attachment to a virtual group are more wanted to be known as “the” expert in a particular aspect of
likely to participate and provide assistance to others Agalcdhzr_“e’ tbougd_ :I?Id grr‘zsee':’g”s:Cgsﬁorr?sp:tsitgocr.‘ééh desethpﬁ?r“’?ﬁrs
- wou iV uickly answ uesti i wi i
(nglma_n and Gu.“a’ 1999 area. They would also seek to drive out other providers who
e | will gain reputation or enhance career prospects ffered answers in that area by quickly posting comments on the
(statement nos. 4 and 5). The identity of informa- answers provided by those others in a way that, while outwardly
tion providers is preserved through their e-mail cooperative, would also indicate their own technical superiority
addresses, user names and the “signatures” to theand g)rl(_)l\(/vess in tlh(:] partilculal; area. In other Wé)rds, such“a pﬁrson
. . . acted like an “alpha-male” by attempting to drive out all other
an,sw_ers they pOSt. Thus, mfo,rmatlon prowders may information providers from his chosen field of expertise. We saw
gain in reputation by answering frequently or well. 5 evidence of such behavior in our small sample—in the sense
Gains in reputation can be rewarding in and of it- that we saw no clustering of answers by subject area.
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individuals engage in because they offer the intrin-
sically rewarding experience of “flow”. Answering
guestions on the Apache help forum does appear to
fit a number of the characteristics of “microflow”
activities that have been found to be intrinsically
rewarding Csikszentmihalyi, 1975, 1990, 1906

Itis part of my job(statement no. 9). Several compa-
nies are now selling commercial versions of Apache
software. Typically this entails offering a packaged
distribution of Apache, plus documentation and sup-
port. It is possible that such companies might assign

K.R. Lakhani, E. von Hippel/Research Policy 32 (2003) 923-943

tion providers, but the level of agreement shown by
providers is hard to square with rational expectations
of specific, tit-for-tat reciprocity behaviors: 96.7%
(n = 116) of the information providers reported that
they did not know the individual they were helping.
Also, it is unlikely that generalized reciprocity was at
work here. Recall that seekers and providers had dif-
ferent characteristics. Recall also that, of the CIWS-U
posters in the period 1996-1999, 57% sought infor-
mation only, 22% provided information only, and only
21% did both (posting an average of 2.50 questions

people to answer questions posted on the Apacheand 7.95 answers). Possibly respondents are really

help forum as part of their job responsibilities.

We asked information providers to express their

agreement or disagreement regarding each of these

possible motivations, with the results shown in
Table 14

In general, we can see that providers were in mod-
erate agreement with most of the motivations listed in
Table 14 Top providers differed in expectable ways
from other providers, for example they felt that they
had more expertise. In addition, we note that the state-
ment that “it is part of my job” was strongly disagreed
with by most (63% expressed disagreement and 27%
indicated neutrality; only two respondents in the fre-
guent provider category agreed with this statement).
This makes it clear that helping is indeed voluntary
for most respondents.

Of course, all self-reporting regarding motivations
must be viewed with caution: respondents may be
inclined to emphasize the “right” socially correct or
conventional motivationsOrake et al., 198R This
concern is reinforced for us by an apparent contra-
diction between stated motives and related evidence
with respect to reciprocity. IriTable 14 the most

agreed-with statements include the three statements

having to do with reciprocity “I help because |

have been helped and/or expect to be helped” (state-

ments 1-3 inTable 14.%! Information seekers do
show a higher level of agreement than do informa-

saying that they feel reciprocity is involved because

they have gained by learning from reading the ques-
tions and answers posted by others on Usenet, and
can reciprocate by answering questions.

8. Discussion

In this research we have explored provision of a
necessary but mundane” task—provision of online
technical support—by and for users of Apache open
source software. In net, we found that the Apache
online Usenet help site works quite well for those
who participate. Most questions posted are answered
quickly and most answers received are judged to be
valuable by information seekers.

In our analysis, we segmented an information trans-
action on Apache Usenet help into three subtasks:
(1) a question must be posed; (2) the information
sought must be matched to an appropriate and willing
provider of information; (3) an answer must be pro-
vided. We noted that the case of the Apache Usenet
help system, the burden of matching up an informa-
tion seeker and an information provider and the actual
provision of an answer has been placed on the infor-
mation provider: each potential information provider
finds questions he or she can and will answer by
reading or scanning questions that have been posted
on Apache Usenet help, and then posts an answer. A
comparison of the time spent by information providers

1]

11 The exact text of each of these questions was as follows. (1) on tasks (2) and (3) shows that 98% of the time spent
“Others have helped me in the past on other Usenet groups and | at the Apache online Usenet help site by providers
feel an obligation to reciprocate by answering questions on Apache is spent upon task (2)—reading questions and an-

Usenet.” (2) “Others have helped me in the past on CIWS-U ted the U t site. A he inf fi
and | feel an obligation to reciprocate by answering questions on SWers posted on the Usenet site. Apache information

Apache Usenet.” (3) “If | answer a question on CIWS-U others Providers reported gaining a direct benefit from in-
are more likely to help me when | post a question in the future.” vesting in this task—they learn valuable information
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relevant to the management and upgrading of their own of his open source program, fetchmail, is suggestive

website.

We found that the actual answering of questions
(task (3)) took up only 2% of a information provider’'s
time on site, with providers reporting that they in-
vested only -5 min per question answered. We found
that information providers were able to answer at this
low cost because they only posted information they
already knew “off the shelf"—they seldom did new
problem-solving or searching in order to provide ad-
ditional information to a help-seeker. (This low time
investment by helpers matches findings @gnstant

in this regard.

Actually ... the list [of fetchmail beta-testers] is
beginning to lose members from its high of close to
300 for an interesting reason. Several people have
asked me to unsubscribe them because fetchmail is
working so well for them that they no longer need
to see the list traffic! Perhaps this is part of the
normal life-cycle of a mature, bazaar-style project.
(Raymond, 1999pp. 46-47).

Second, it is reasonable to ask whether the mecha-

et al. (1996) In their study of the Tandem Computers nism we have seen functioning well in the case of the
corporate help line, they found that the average time Apache help website can also function effectively if
devoted to posting an answer to a question was 9 min question loads are much greater. The Apache Usenet
(ibid., p. 124).) site presently relies heavily on around 100 information
What we have found has implications both in the providers who in aggregate post 50% of the messages,
very specific context of provision of technical support with the very top few frequent information providers
for Apache and other open source software, and the answering hundreds of questions each @f. 3).
more general issue of the analysis and design of com- Would the number of providers go up in proportion if
plete innovation systems run by volunteer effort. question volume rose, say 100
Third, we found that low cost provision of answers
was possible in the case of Apache because some
information providers could provide the requested
information “off-the-shelf.” These conditions may
Apache has the same general development and sup-not hold for all problem types and user communities.
port characteristics as other open source projects, suchThus, in some communities the problems encoun-
as a distributed development process driven by experttered by some users may be unigue to them and no
users along with voluntary participation and online off-the-shelf solution may exist. Or, even if a solution
user-based technical support. Thus, our findings with does exist in the user community, a problem may not
respect to provision of Apache online help should be lend itself to a clear-enough description to allow a
relevant to the broad range of open source software remotely-located expert to match up problem and so-
projects that employ voluntary online support for lution at a low cost. For example, consider that there
users. However, there are some obvious issues withare some problems in fields ranging from machine
respect to the robustness of the Apache help systemdiagnosis to medical diagnosis where experts find
that we have studied given the variation in conditions they must physically go to the problem site to make
that could reasonably occur in open source projects. first-hand observations before they can understand the
First, recall again that Apache Usenet help informa- problem well enough to offer an appropriate solution.
tion providers have had 98% of their effort rewarded  If the present model of Apache help does get less
via the learning they gain from scanning the questions effective for either the first or second reason men-
and answers posted by others. It is logical that this tioned, there is room for modifications that may still
benefit could be higher or lower in some open source allow volunteer information providers to get the very
projects, or that in a given project, this benefit may important help task done. Under the current system,
decrease if and as there is “less to learn.” In the spe- the benefit to cost ratio of information seekers is very
cific case of Apache, this may happen if the rate of favorable—currently they savex9 more time than
change in the environment faced by Apache or the rate they expend. This suggests that some system changes
of change in Apache itself decreases. A comment by that partially or fully shift the match-up burden from
Eric Raymond on his experience with help from users providers to seekers might be acceptable. For exam-

8.1. Implications for the provision of online help
for open source software
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ple, a partial shift could be made by the introduction an important motivator in the case of the relatively
of a filter that screened incoming questions and only “mundane” task of help-provision—just as it has been
forwarded those to each provider that matched that show to be for the task of code development. The
provider's expressed areas of interest. And/or, the learning gained can also help with the design of the
system could gradually and seamlessly switch over to next generation of open source projects and similar,
a system that completely shifts the costs of question user-based innovation systems.

and answer match-up to information seekers by an
increased use of (improved?) FAQ and online help
guestion and answer archives if and as provider will-
ingness to respond to new posted questions declines.
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8.2. General implications

Our analysis of the Apache online help system, in
which help is provided by volunteer effort, presented
an initial puzzle: why would information providers
voluntarily help information seekers for free? We
were able to reduce this puzzle considerably by dis-
aggregating the total task of help provision into sub-
tasks. This in turn allowed us to understand that 98%
of the effort invested by help providers was intrin- Appendix A. Questions asked in survey of Usenet
sically rewarding to those providers via a particular newsgroup dedicated to Apache web server
feature of the task setting. That is, we found that the technical support
public posting of both questions and answers created
a site that potential information providers wanted to ~ Our questionnaire was in three parts. Part 1 sent to
visit and study in order to gain valuable information information seekers differed from that sent to infor-
for themselves. In addition, the public posting of an- mation providers.
swers with the names of providers attached created
the possibility of gaining reputation and related ben- A.1. Part 1—problem history and solution (this
efits through helping. These specific features of help version sent to information seekers only)
site design were probably the result of happenstance

rather than intent—but they appear to be crucial to 1 What was the status of your problem when
the successful functioning of the system we studied. you posted it on the Usenet?

We draw a general conclusion from this result. We (1—web server completely down; 2—web
think that it is important to analyze the micro-level server functioning but missing important
functioning of successful open source projects to (necessary) features; 3—web server
really understand how and why they work. For ex- functioning but missing optional features;
ample, we think it would be useful to conduct similar 4—installation problems; 5—upgrade
empirical studies to explore other puzzling aspects of problems)

how an open source project functions such as: how
is coordination achieved among open source software
contributors; how can problems be segmented into
module of a size that fit the sources and incentives of

Please rate how critical it was to get an
answer to your problem
(1—not so critical to 7—extremely

individual users to effectively contribute? critical)

The learning gained from such micro-studies of a 3 How much time did it take you to
range of tasks may well turn out to cumulate to some formulate the question for posting on the
general principles. For example, it is interesting to Usenet?

discover that learning on the part of contributors is (minutes)
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Appendix A.1. Continued

4

How many people (not listed in the
posting URL) responded to your
question via private e-mail?

Please describe the overall impact of

your Usenet post and responses from
both public and private authors in your
problem solving process

(1—did not solve my problem at all to

5—completely solved my problem)

Please estimate the problem solving time
you saved due to the answers (public and
private) provided for your post/question?
(minutes)

Please rate the value and time spent
(minutes) on the following Apache
related resources in your problem solving
process: resources listed Table 4

(value ranged from 1—did not use to
7—high value)

Was the value to you of answers posted
publicly significantly lower or higher
than the value of those sent to you by
private e-mail?

(1—public lower than private; 2—public
higher than private; 3—both had the
same value)

A.2. Part 1—about your response to the posted
guestion (this version sent to information providers

only)

1 Did you previously know the person
whose question you answered?
(1—no previous contact; 2—yes, past
interactions on Usenet; 3—yes, some
other context)

2 What was the state of your information

when you first saw the question?
(1—knew solution; 2—knew where to
find solution; 3—some (useful)
information but not full solution; 4—no
direct solution but had ability to solve
the problem)

Appendix A.2. Continued

4

2A

2B

5A

5B

5C

If you already knew the solution to the
post/question, why did you know it?
(1—experienced same problem; 2—knew
on the basis of general knowledge about
Apache)

If you already knew the solution to the
post/question, how many other readers of
questions posted on CIWS-U do you
think also knew a solution?

(1—many; 2—few, only people with

good general expertise in Apache;
3—few, only people who had
encountered a very similar problem)

What did you do to answer the
post/question?

(1—only provided information | already
had; 2—searched for additional
information that would be useful for the
poster; 3—did some problem-solving to
help the poster)

How much time did it take you to answer
the question?
(minutes)

There are many reasons as to why people
choose to respond to posts on Usenet.
Please indicate your level of agreement
or disagreement to the following most
common reasons people give for their
motivation to post responses to questions
related to Apache

(1—strongly disagree to 7—strongly
agree)

If | answer question on CIWS-U, others
are more likely to help me when | post a
question in the future

Others have helped me in the past on
CIWS-U and | feel an obligation to
reciprocate by answering questions on
Apache Usenet

Others have helped me in the past on
other Usenet groups and | feel an
obligation to reciprocate by answering
questions on Apache Usenet
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Appendix A.2. Continued

5D

5E

5F

5H

51

5J

5K

5L

5M

Answering questions on Usenet enhances
my career prospects

Answering questions on Usenet can
enhance my reputation in the Apache
community and/or the open source
community

| answer questions on Usenet in order to
promote the open source software/free
software movement

| answer questions on Usenet for fun

| answer questions on Usenet as a break
from other work

| answered this question because |
thought the poster might not get a good
answer if | didn’t

I am an Apache Group member or module
author and | want to assist people who are
having problems with Apache or my module
Part of my job description is to support the
Apache software—answering questions

is one way to do that part of my job

I have an area(s) of expertise within
Apache and try to answer all questions
that come up in that area(s)

A.3. Part 2—about your CIWS-U reading pattern
(information seekers and providers)

1

3A

3B

3C
3D

How often do you read CIWS-U?
(1—daily; 2—weekly; 3—monthly;
4—only when | have an Apache related
problem)

What is your approximate average time
per session on CIWS-U?
(minutes)

Please rate the following reasons for
scanning CIWS-U

(1—strongly disagree to 7—strongly agree)

| browse CIWS-U to find and learn from
message threads that contain information
potentially relevant to my work

| browse CIWS-U to find posted

questions that | want to answer

| browse CIWS-U because it is fun

| browse CIWS-U as a break from other work

A.4. Part 3—backgrounds (information seekers and
providers)

1 How long have you used HTTP servers?
(months)

2 How long have you used Apache web server
software?
(months)

3 What percentage of your work-week is

devoted to web server related functions?
(percentage of work-week)

4 Is your Apache related work on a:
(1—professional paid basis;
2—volunteer/hobby basis; 3—both)

5 Approximately, what is the average number
of hits per day that your web server(s) gets?
(hits per day)

6 Have you ever modified Apache source
code or create new modules to suit your
particular requirements?

(yes/no)

7 Are you currently a student?
(1—no; 2—yes, high school student;
3—yes, undergraduate student; 4—yes,
graduate student)
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