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matching a ready-made solution to a problem is low cost. We hypothesize that lead users – due to their
characteristics – are likely to possess more relevant solution knowledge and thus be centrally involved
in contributing knowledge. Our results support the hypothesis by showing that lead user characteristics
relate positively to making contributions to the community. In addition, we find that search and integra-
tion of knowledge from different external sources of relevance to the community positively moderates
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. Introduction

This paper focuses on the role of members’ practice-related
haracteristics in explaining contributions to online communities
f practice. We define contributions as voluntary acts of helping
thers by sharing knowledge. Consider an online community in
hich the members’ interests and discussions revolve around cer-

ain practices such as the use and development of specific tools
r a product. It is likely that members will be confronted with
ertain problems, and that some members have already found solu-
ions to these problems. Prior literature within this area of interest
ocuses mostly on member motivation as being central to contribu-
ions to online communities of practice (see for instance, Constant
t al., 1996; Kollock, 1999; Wasko and Faraj, 2000; Wasko and
araj, 2005). While this literature has been tremendously valuable
n establishing our understanding of the phenomena, we suggest
dding a further aspect that can help explaining the sources of
ontributions.

In this paper, we center on the characteristics of individuals who
re capable of matching up their solutions to the problems pre-

ented in the community. We pay particular attention to prominent
eatures of information technologies used in online communities
f practice that allow these capable individuals to solve problems.
n line with recent research on contribution behavior in online
ommunities (Ma and Agarwal, 2007; Olivera et al., 2008), our argu-
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ments are based on the view that information technologies give rise
to differential modes of communication that can either inhibit or
facilitate knowledge contributions. In the online community set-
ting, a central mode of communication is “posting”, which makes
problem information widely visible and allow members with a
solution to self-select to become solution providers at a low cost
because a solution is already within reach. A second important
mode of communication of online communities is that discussions
typically concern novel problems that are “ahead of the archive.”
Thus, in order to be able to provide a solution, an updated knowl-
edge base is necessary.

We argue that in online communities of practice, contributions
are likely to stem from those individuals that hold the updated
knowledge related to the practice in question. Primarily, these indi-
viduals are likely to be able to match-up and provide answers to
questions for help. Our main hypothesis is therefore that a cer-
tain type of contributors, known as lead users (von Hippel, 1986),
have a high propensity to contribute knowledge to online com-
munities of practice. Lead users of a given product or service type
have three defining characteristics (von Hippel, 1986; Morrison et
al., 2000) that make them key agents in the knowledge sharing
process: first, they are early adopters of the product or service; sec-
ond, they experience the need for a given innovation earlier than
the majority of the target market; and third, they are users who
expect attractive innovation-related benefits from a solution to a
problem.

We test our central hypotheses related to knowledge sharing

empirically using data on knowledge sharing in an online com-
munity of practice focused on the development and improvement
of computer-controlled music instruments in a public forum on
the Internet. To obtain the relevant data, we carried out a survey,
collected web log information and conducted interviews.

http://www.sciencedirect.com/science/journal/00487333
http://www.elsevier.com/locate/respol
mailto:lbj.ino@cbs.dk
mailto:kl.ino@cbs.dk
dx.doi.org/10.1016/j.respol.2009.09.002
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. Rationale

There are several reasons for studying lead users’ knowledge
haring behavior in online communities of practice. First, there is
rowing evidence that decentralized and distributed knowledge
ommunities are becoming an important factor in the economy.
or instance, community based innovation has been found to play
key role in the creation of open source software products that

ave gained significant market shares from state-of-the-art com-
ercial software (Lerner and Tirole, 2002; Franke and Shah, 2003).

urthermore, the sheer number of online communities has grown
ignificantly in recent years (Ma and Agarwal, 2007).

Second, knowledge sharing is a central issue of relevance for
ndividuals (Borgatti and Cross, 2003), teams and groups (Orr, 1996;
dmondson, 1999). It is seen as having an important impact on
nowledge creation (Nonaka, 1994; Tsai and Ghoshal, 1998; von
rogh, 1998; Hansen, 1999) and as being an indicator of orga-
izational capability and organizational performance (Kogut and
ander, 1992). Information technologies facilitate knowledge shar-
ng and the enablement of communal resources (von Krogh, 2002).

Third, it is well established that lead users are an important
ource of value creation in the innovation process. As early adopters
ith strong needs for a solution, lead users become the sources

f new product concepts when they go ahead and create novel
olutions where no commercial solutions are available (von Hippel,
986; Morrison et al., 2000). The importance of studying the knowl-
dge sharing behavior of lead users is evident as such users – when
onnected – may provide needed know-how and task information;
hus sustaining the level of knowledge supply in the commu-
ity.

. Theory

.1. Online communities of practice and knowledge contribution
ehaviors

Over the last decade, new institutions and organizational forms
ave emerged in the form of knowledge intensive communities
f practice in which knowledge is created and diffused among the
ommunity members and beyond. In this context, knowledge shar-
ng is important as it sustains learning, but also because it supports
rocesses of technological innovation, adoption and usage (Lave
nd Wenger, 1991; Kogut and Zander, 1992; Tsai and Ghoshal,
998; Brown and Duguid, 2000; Gallivan, 2000). The vehicles of
nowledge sharing include face-to-face interaction in geographi-
ally bound communities and, increasingly, electronic discussion
roups (Constant et al., 1996), and Internet-based community
nteraction of distributed and loosely connected collaborating indi-
iduals (Armstrong and Hagel, 1996; Goodman and Darr, 1998;
uniz and O’Guinn, 2001; Benkler, 2004).
Earlier research on the use of information technologies to share

nowledge confirms that employees in some geographically sepa-
ate organizational divisions do share knowledge and help others,
ncluding organizationally remote strangers they will never meet
n person (Finholt and Sproull, 1990; Constant et al., 1996; Lakhani
nd von Hippel, 2003). Our focus is on helping behavior in settings
f online communities in the context of a public online com-
unity of product users that collaboratively discuss and develop
odifications and new product concepts of a commercial prod-

ct. Individuals involved share a common interest in a product
nd its tools but do not have direct ties or interdependencies, and

hey are not employed by the product owner organization and are
ot subject to direct pay, formal promotion and evaluation sys-
ems. Previous literature that has dealt with the opportunities and
hallenges raised by the emergence of these and similar commu-
ities has been valuable to our understanding of how they may
Policy 38 (2009) 1582–1589 1583

add value to the processes and products of the communities them-
selves (Constant et al., 1996; Kollock, 1999; Raymond, 1999; Moon
and Sproull, 2000; von Hippel and von Krogh, 2003) and to estab-
lished firms (Jeppesen and Frederiksen, 2006) in terms of concrete
products and innovations.

Prior research on contributions to electronic communities of
practice has also taken interest in why individual motivation should
lead to contributions. A range of studies has investigated motiva-
tion for knowledge sharing focusing on the dimensions of intrinsic
and extrinsic motivations (Lerner and Tirole, 2002; Hertel et al.,
2003; Lakhani and Wolf, 2005). That both of these dimensions
jointly may affect likelihood of contribution have been suggested
in earlier literature: a study by Wasko and Faraj (2000) suggested
that individuals are motivated intrinsically to contribute knowl-
edge to others because intellectual pursuits are challenging and
fun. A later study by Wasko and Faraj (2005) studied the relation-
ship between individual motivations and expertise and found that
sharing one’s knowledge is a function of members’ position in the
network, individual motivations such as the quest for reputation.

Our account adds a novel dimension to the discussion of con-
tributions that can help us predict the sources of contributions.
We submit that although motivation to share are a necessary con-
dition for knowledge contribution, actually holding the necessary
knowledge to make a sensible contribution will also increase the
likelihood that a given individual go ahead and make such a contri-
bution. Little is known about this knowledge-based dimension of
contributions to online communities and, further, how contextual
factors of the community may shape contribution and hence under
which conditions we can expect contributions to be made.

Online communities of practice exhibit two prominent modes
of communication of relevance for the knowledge sharing process.
The first is “problem posting”: we define posting as the disclosure
of problem information to a pool of potential knowledge providers
with a request for a solution/answer. In this context, studies of
knowledge sharing in distributed environments with real prob-
lems to be solved have highlighted that under the condition of
having problems posted to a crowd of potential solvers (knowledge
providers), those who answer are those who happen to match-up
their knowledge to the problem being presented. Problem posting
creates awareness among many users, and given that an individual
holds the relevant knowledge to the problem in question, the cost
of providing an answer to this question becomes low and possibly
explains why contributions are forthcoming in the first place. Prior
research has suggested that those who do provide help in electronic
networks are those that can do so at low cost because a solution is
already within reach (Constant et al., 1996; Lakhani and von Hippel,
2003). In other words, members with a solution at hand self-select
to become solution providers because they can essentially re-use
existing knowledge in their contribution and avoid engaging in
“from scratch” solution generation. One general feature of knowl-
edge re-use is that agents invest in knowledge development and
codification once, whereas the knowledge asset can be used repeat-
edly (Markus, 2001; Majchrzak et al., 2004; Haefliger et al., 2008).
In this framework, the determinants of a contribution become the
ability of any one potential provider to match a local solution to
the presented problem. Due to the economics of re-use, the better
the match, the lower the cost of answering and, other things being
equal, the higher the likelihood of a contribution being made. In
this view, having the right knowledge at hand is not only useful for
solving the problem—it also generates the match which triggers the
decision to provide knowledge.
The second prominent mode of communication in online com-
munities of practice is that mainly problems that are “ahead of the
archive” in terms of information content are posted in the com-
munity. The pertinent knowledge sharing process is characterized
by the disclosure of “up-to-date problems” and the prevention of
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xchanges of already solved problems. The technologies used in
nline communities of practice are email lists and bulletin boards
hich, in addition to being communication platforms, serve as

utomatic and searchable archives that members can (and should)
se before posting questions. People are encouraged to use existing
nowledge rather than asking other community goers for already
rchived information. For the above reasons, we believe that studies
ealing with the determinants of knowledge contributions might
enefit from taking interest in identifying who may possess the
elevant knowledge in the field of the problems being discussed.

.2. Hypotheses

As mentioned above, lead users have certain characteristics that
ay play a key role in shaping their knowledge sharing behavior

n a community. The three defining characteristics of lead users
re that they are early adopters, that they perceive the need for an
nnovation earlier than others, and that they expect great benefit
rom solving innovation-related problems in this area. These three
haracteristics are conjectured to shape the way in which these
sers share knowledge in the community context.

Our first hypothesis pertains to lead users as knowledge contrib-
tors to the community. As one of the three defining characteristics
f lead users is that they are early adopters of new products or ser-
ices, these users can be assumed to have experience of a given
echnology or question early on. As lead users are ahead of the
eneral practice of the community in terms of use and develop-
ent of the product in question, they will be more likely to hold

he answers to the bulk of the questions that ordinary members
ost in the community. Given the fact that online communities
ork under the norm that mainly up-to date questions that are
ot to be found in the archive are posted, it is more likely that
iscussions will be of recent issues, thereby increasing the likeli-
ood of lead users holding the answer. We argue that given the
haracteristics of lead users, there will be a higher likelihood of a
atch-up between a question from another community member

nd the knowledge base of lead users. Lead users will be more likely
o be able to search and match (Olivera et al., 2008) what they per-
eive to be the answers needed and will therefore contribute more
ntensely. Accordingly, we hypothesize:

1. Lead user characteristics are positively related to user propen-
ity to give knowledge to the community.

Searching inspiration for a solution locally may not always yield
he appropriate outcomes due to the limited scope of the local
nowledge base. Our second hypothesis relates to lead users as
ndividuals with the incentive to seek inspiration in different com-

unities and to disseminate the derived knowledge within the
ocal community. This activity can be illustrated as gatekeeping
Allen, 1977), processes by which individuals bring about some of
he variety necessary to create “new combinations.” The existence
f the “gatekeeper,” an individual who links his or her organization
o the world at large, was pointed to by Allen and Cohen (1969).

In dealing with novel self-defined problems in the process of
olving needs ahead of the trend curve where no solutions are yet
vailable (where lead users are active), all the knowledge inputs
equired by the lead users will likely not coincide with their own
nowledge base. In such situations, the need to go beyond the
oundaries of a present community for complementary knowl-
dge may be quite prevalent (Postrel, 2002). Hence, local sources
f inputs may often offer too little inspiration and variety to solve a

ead user’s problems. Here, we argue that boundary-spanning activ-
ties (here in terms of getting inspiration from other communities)
nhance individuals’ capacity for problem-solving. Accordingly, we
xpect a complementary relationship between seeking knowledge
n other communities and having a high lead user characteristics
Policy 38 (2009) 1582–1589

score to affect the proclivity of the user to give knowledge to the
community. In sum, we posit:

H2. The number of communities the user engages in positively
moderates the relationship between lead user characteristics and
the inclination of the user to give knowledge to the community.

While paying attention to earlier literature on the relationship
between motivations and knowledge contribution in communities,
we find that the theory is not complete without actually testing
for the coexistence between our perspective and the perspective
on motivation and contribution. We would expect that these two
perspectives are additive and not substitutes. Therefore, our expec-
tation is, in line with earlier studies, that intrinsic and extrinsic
types of motivation will be positively related to making contribu-
tions in the community.

4. Empirical analyses

4.1. Methodology

Our analysis is based on results from a survey in combination
with data obtained from web logs generated by active users in
an online community and backed by interviews with key respon-
dents. We sent out a web-based questionnaire to the community
of users located in Propellerhead Software’s community, Propeller-
head Community. The questionnaire was launched on May 14, 2003
and continued through to June 18, 2003. The objective of the survey
was to collect data on users’ personal characteristics, particularly
those regarding lead users. The object studied, innovative users
located in an online community, favored the use of a web-based
survey method. The community goers were asked questions about:
their background, community participation information, innova-
tive work carried out, motivations for community participation,
and knowledge sharing inside and outside the community. The
questionnaire appeared in a pop-up window when a community
participant logged into the online community (posted at the Inter-
net location Propellerheads.se). When finished, the respondent
submitted the questionnaire directly to our database.

The questionnaire had a response rate of 62.7 percent (i.e. 62.7
percent of those offered the questionnaire responded). The total
number of responses was 442. The first best choice for avoiding
non-response bias is to achieve a high response rate (Armstrong
and Overton, 1977)—a 63 percent response rate must be consid-
ered very good in this respect. With respect to common method
bias, the questionnaire was constructed in such a way that the
respondents had to answer in different ways in various parts of the
questionnaire. In other words, we used a mix of Likert scales, yes/no
questions, estimates of time periods spent, etc., throughout the
questionnaire. Moreover, we combined the questionnaire-based
data with simple measures of actual behaviors in terms of post-
ing activities in the online community (more about this in Section
4.2 below). Finally, we performed Harman’s one-factor test on
the items included in our regression model to examine whether
common method bias may augment the relationships detected.
Since we found multiple factors, and since the first factor does not
account for the majority of the variance (the first factor accounts
for only 25 percent of the variance), potential problems associated
with common method bias are not indicated by the test (Podsakoff
and Organ, 1986).

Our dependent variables are ordered response variables (see,

Wooldridge, 2002: 504–508, for an exposition of models dealing
with ordered responses). As the name suggests, if the dependent
variable, y, is an ordered response, then the values we assign to
each outcome are not arbitrary. In our case, the dependent vari-
ables are measured on Likert scales. For instance, our dependent
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the following question: “I spend most of my time on technologi-
cal product improvements, making mods, yes/no.” Another set of
control variables is based on a question pertaining to the primary
L.B. Jeppesen, K. Laursen / Res

ariable “knowledge give” is on a scale from one to seven, with
= 7 representing the highest ranking and y = 1 the lowest ranking.
he fact that seven is a higher ranking than six conveys useful infor-
ation, even though the ranking itself has ordinal meaning only. In

articular, we cannot say that the difference between four and two
s somehow twice as important as the difference between two and
ne—this is the assumption one would have to make to use ordi-
ary least squares (OLS) estimation. When the dependent variable

s an ordered response variable, the ordered probit or ordered logit
odels are appropriate econometric estimation techniques (in this

aper we report ordered probit estimates only, but the ordered logit
stimations are strikingly similar and are available upon request).
he relevant parameters for obtaining response probabilities for
ach of the outcomes of the dependent variable can be estimated
sing maximum likelihood. The precise log-likelihood function is
iven by Wooldridge (2002: 505).

We use Stata 10.0 to obtain our ordered probit estimates. The
ign of the effect of the independent variables on the probability of
he lowest outcome P(y = 1|x) and the highest outcome P(y = 7|x) is
iven by the estimate of the coefficient (x is a vector of explana-
ory variables). However, the sign of the effect on the intermediate
ategories is not unambiguously determined by the coefficient esti-
ate. In order to get an idea of the sign and magnitude of these

ffects, we also – following the convention – report marginal effects
at the mean) in Appendix Tables A.1 and A.2 for most of our ordered
robit estimations.

.2. Variables

.2.1. Dependent variables
The key behavioral dependent variable measures whether the

ser enjoys giving assistance as an expert (“knowledge give”). The
ariable is based on the following question on the questionnaire:
Check out the statements below and indicate on the 1 to 7 point
cale if they fit your characteristics: I enjoy giving others advice
s an expert.” Our reason for choosing a research design involving
osing the question in terms of enjoying giving others advice as
n expert is motivated by the fact that asking users directly for
ow much knowledge they give to the community would by too
ubjective to be of use. Accordingly, we assume that when users
ike to give knowledge as an expert, they will also be inclined to
ctually share the knowledge they possess.

However, in order to validate our “knowledge give” variable, we
oth correlated our variable with a simple and objective measure
f actual behavior in the online community and used the objective
easure as a dependent variable in some of our regression mod-

ls. We got access to all postings (31,125 postings) by members
f the community over the period February 14, 2002 to March 9,
003. We asked two persons to rate whether the given members,

n 1600 postings to the website (one person rated 700 postings
nd another rated 900 postings): (1) posed a question, (2) gave
n answer, or (3) wrote something that was neither (1) nor (2).
n order to check for inter-coder reliability, we had 100 postings
ouble-rated by the two coders. We then calculated the coefficient
f reliability and found that the two coders were in agreement
8 percent of the time. In order to account for agreement due to
hance, we also calculated Scott’s pi and found a value of 0.87,
hich is typically considered to indicate very good inter-coder reli-

bility. Based on the ratings of the postings, we calculated a variable

xpressing the observed propensity to post answers (percentage of
nswers as a proportion of total postings) in the community. Since
e did not have all postings rated over the period, we were only

ble to identify 154 individuals who had also filled out the question-
aire with non-missing observations for all our variables. However,
his variable correlates positively withthe “knowledge give” vari-
Policy 38 (2009) 1582–1589 1585

able (0.1 percent level of significance and a correlation coefficient
of 0.4).2

4.2.2. Key independent variables
Our key independent variable is lead user characteristics: it

is based on the lead user construct (Morrison et al., 2000) and
involved three questions that identify leading edge users: (1) “I
usually find out about new products and solutions earlier than oth-
ers”, (2) “I have benefited significantly from early adoption and use
of new products” and (3) “I have tested prototype versions of new
products for manufacturers to a large extent.” As indicated above,
each of these questions could be answered using a seven-point
Likert scale. The three items were then collapsed into one single
variable by means of summation. As our key independent variable
– lead user – was constructed from those three items we chose
to perform a standardized Cronbach’s Alpha test. Since the stan-
dardized Cronbach’s Alpha is 0.7, the variable has an acceptable
degree of internal validity. Our decision to treat “lead user” as a
non-dichotomous variable was motivated by some recent evalua-
tions of the construct which found the non-dichotomous analog to
its binary ancestor more appropriate due to its ability to deal with
degrees of lead user characteristics (see, Morrison et al., 2004). Fig. 1
plots frequencies of the index of lead user characteristics. It can be
seen that the distribution is bell-shaped, with a tendency for the
peak to be on the right hand side of the distribution. Our moder-
ator variable, “number of communities”, is based on the following
question on the questionnaire: “How many communities related
to sound production and modding of virtual instruments do you
participate in?” The values of the variable range from 1 to 9.

4.2.3. Control variables
An important control variable is user innovation (“innovator”).

The variable is discrete and is constructed as follows. To test
whether users had innovated, they were asked: “Have you devel-
oped modifications, add-ons or extras to Propellerhead’s products?
yes/no.” By asking in this manner we were able to establish inno-
vation as a discrete variable: if users had innovated, the innovation
variable was set to the value of 1 and if no innovation was reported,
the value of the innovation variable was set to equal 0. We asked
respondents who answered yes to having innovated to provide us
with evidence of their innovation via electronic mail. This way we
were able to verify the existence of 26 out of 34 innovations and
thus that individuals reporting having created an innovation had,
in fact, done so. Another important control variable is a “user expe-
rience” measure and is based on the following question: “I have
been using Propellerheads products for: (a) Less than 1 month,
(b) Less than 6 months, (c) Less than 1 year, (d) Between 1 and
4 years, or (e) More than 4 years. We transformed these cate-
gories into “continuous” numbers, with (a)–(e) becoming 0.5, 3,
9, 24 and 72 months, respectively (the results are not sensitive to
this precise transformation). However, it may not only be the time
period of using the product but also the intensity of use that should
define “user experience”. Therefore, we required that users should
spend at least 5 h a week on average on “activities related to sound
production or processing” in order not to get the lowest “user expe-
rience” score. Another control variable is “focus on technological
product improvements”. The variable is discrete and is based on
occupation of the community member: “I spend most of my time as:

2 We also correlated the propensity to post answers with our lead user construct
and found a positive and significant (1 percent level of significance) relationship
between the two variables (correlation coefficient of 0.2).
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Fig. 1. Frequencies of ind

a) professional programmer, (b) hobby programmer, (c) student,
nd (d) other”. On the basis of this question, we created three binary
ariables (“professional programmer”, “hobby programmer”, “stu-
ent”) and used the “other” category as the benchmark in the
stimations. The “peer recognition important” variable is based on
he question: “Check out the statements below and indicate on the
–7 point scale whether they fit your characteristics: Recognition
rom other community goers is my greatest reward”, while the “do
t for fun” control variable draws on the question: “What are the
easons for your participation in the community? For fun, yes/no”.

.2.4. Descriptive statistics
Table 1 gives descriptive statistics for the variables used in this

tudy. It can be seen that the average lead user score is about 14,
hile the maximum value is 21 (corresponding to the theoreti-

al maximum). The strongest correlation between the independent
ariables is between whether the users judge peer recognition to be
mportant as a motivating factor on the one hand and enjoy giving
nowledge as an expert on the other (r = 0.26).
.3. Regression results

Table 2, Model 2 contains the estimations of the ordered pro-
it model with all key independent and control variables included.
he corresponding marginal effects at the means for each of the

able 1
escriptive statistics (n = 364).

Variable Mean Std. dev. Min Max

1. Enjoy giving assistance as an expert
(“knowledge give”)

4.87 1.79 1.00 7.00

2. Lead user characteristics 0.10 4.50 −10.54 7.46
3. Number of communities 0.07 1.61 −1.43 6.57
4. Innovator 0.09 0.28 0.00 1.00
5. Log user experience 0.26 20.39 −14.07 57.93
6. Focus on technological product

improvements
0.02 0.13 0.00 1.00 −

7. Professional programmer 0.16 0.36 0.00 1.00
8. Student 0.15 0.36 0.00 1.00
9. Peer recognition important 0.00 1.98 −2.53 3.47
10. Do it for fun 0.02 0.47 −0.66 0.34

ote: Correlations equal to or above |0.10| are significant at p < 0.05. Two-tailed tests.
lead user characteristics.

seven outcomes of the dependent variable are reported in Appendix
Table A.1.

According to Model 2, lead user characteristics appear to relate
positively to inclination of the user to give knowledge to the
community (as conjectured in Hypothesis 1) since the pertinent
parameter is significant at the one percent level as well. Moreover,
the marginal effects are negative for KG = 1 . . . 5 and positive for
KG = 6 and 7 (see Appendix Table A.1). Stated differently, lead user
characteristics decrease the probability of knowledge give when
the rating is below six and increase the probability of knowledge
give when the rating is six or seven on our seven-point scale. Again,
the estimations are well-behaved as the highest positive marginal
effect is found for KG = 7. In order to test the robustness of this find-
ing we replaced the “knowledge give” variable with the observed
propensity to post answers to the community. The results of this
experiment are reported in Model 3. We find that lead user char-
acteristics are a positive and significant parameter (one percent
level) in explaining the proportion of answers over total postings.
Although we only had 154 observations when we performed this
analysis, we find that results are similar to the results produced

when using the ordered probit and the entire sample in Model 4.
Moreover, when we ran the ordered probit model using knowledge
give as the dependent variable while focusing on the 154 obser-
vations for which we have the postings measure, we got similar
results (these results are not given for reasons of space).

1. 2. 3. 4. 5. 6. 7. 8. 9.

0.25
0.04 0.18
0.18 0.15 0.01
0.20 0.30 0.14 0.04
0.03 0.11 0.04 −0.04 0.04

0.02 0.07 0.01 −0.05 −0.07 0.06
0.00 −0.07 −0.03 0.07 0.00 0.01 −0.14
0.26 0.16 0.00 0.09 0.06 0.02 −0.01 0.12
0.11 0.07 −0.02 0.09 −0.04 0.00 0.06 −0.04 0.16
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With respect to our moderating hypothesis, Hypothesis 2 (“The
number of communities the user engages in positively moder-
ates the relationship between lead user characteristics and the
inclination of the user to give knowledge to the community”), we
find support for this hypothesis given the positive and significant
parameter (five percent level) for the interacted variable, lead user
characteristics × number of communities, found in Table 2, Model
4, and given that associated marginal effects at the mean are neg-
ative for KG = 1 . . . 5 and positive for KG = 6 and 7 (see Appendix
Table A.2). Put differently, lead user characteristics × number of
communities decreases the probability of knowledge give when
the rating is below six and increases the probability of knowl-
edge give when the rating is six or seven on our seven-point scale.
The highest positive marginal effect is found for KG = 7. Given that
interaction effects in the ordered probit model are notoriously dif-
ficult to interpret because the estimated probabilities depend on
the values of the other covariates (Long and Freese, 2006), we also
estimated the model using OLS, although OLS is an inefficient esti-
mator in this case. The results of this estimation can be found in
Table 2, Model 5. Although the interaction effect is not as sig-
nificant as that found when using the more appropriate ordered
probit estimator – it is significant at the 10 percent level only, as
opposed to the 5 percent level for the ordered probit estimator –
the OLS results are nevertheless consistent with the ordered probit
results.

Through our post hoc validation exercise we found a general
agreement between the statements from interviews with two lead
user respondents and our main results. They both found knowledge
give an important part of day-to-day practice in the community.
They also stated that it would be natural to share the infor-
mation gained from interaction in other communities related to
computer-controlled music instruments – and from communities
interested in topics beyond these specific technologies – with indi-
viduals in the Propellerhead community when necessary and when
asked.

5. Conclusion and discussion

In this paper, we have analyzed knowledge sharing behav-
iors in an online community and in this context put the role of
lead users under scrutiny. We proposed a model portraying lead
users as problem solvers with a high likelihood of being able to
provide knowledge to others in the community and who would
actively do so, given the low cost of providing knowledge already
at hand. We also argued that lead users would be likely to per-
form a boundary-spanning and gate keeping role, exposing them
to novel sources of valuable knowledge to their activities in the
focal community. The model found support in our empirical results
since we have shown that users with a high degree of lead user
characteristics tend to enjoy revealing their knowledge to other
users. Moreover – and still in agreement with our model – we
found that users with many lead user characteristics, who also
conduct boundary-spanning across several online communities,
are more prone to like sharing knowledge in the online commu-
nity.

Our results also indicate that users in general do not tend to
span the boundaries of the community as lead users do. This may
also be a sign of lesser demand for new knowledge and be a sign
of engagement in less demanding innovation processes. Through-
out the models, the motivation peer recognition is positive and

significantly related to knowledge give; thus underscoring the
importance of extrinsic motivation in knowledge sharing that prior
studies have highlighted (Wasko and Faraj, 2005). However, the
“fun” motivator was positive, but not significant. Thus, in sum, there
seem to be some coexistence of at least extrinsic motivation for
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aking contributions with the perspective that we have outlined
n this paper.

We have added to the growing body of literature on the phe-
omenon of online communities and the relationship between key
ommunity members and their participation in knowledge sharing
rocesses. Knowledge sharing is an important aspect of innovative
ommunities of practice and a necessary condition for the ability of
ommunities to become innovative in the first place. Prior research
n online communities of practice has put under scrutiny a range
f different motive for users to contribute to such communities.
e have added to that view by proposing – and finding support

or – the idea that in a community characterized by posting and by
roblems presented in the community being ahead of the archive,
e can explain knowledge contributions as originating from the

ources which are likely to hold that knowledge. We have paid
ttention to particular information technologies of online commu-
ities of practice that enable posting and ensure that problems
re ahead of the archive. Thus, our findings may only be gener-
lized to settings in which these modes of communications are
resent.

Theory on lead users suggests that such users are related to inno-
ation. Our study suggests that lead users are also a potentially
nteresting unit of analysis for explaining how new knowledge is
ntegrated into communities and how it is diffused locally in the
ommunity. By focusing on lead users’ role in knowledge sharing,
e also added to the literature on online communities of practice.

ur study has shown that in making predictions about the sources
f knowledge provision, it may be fruitful to focus on those partic-
lar individuals who can be expected to hold knowledge relevant
or sharing.

able A.1
arginal effects at the mean for Model 2.

Variable KG = 1 KG = 2

Lead user characteristics −0.004*** −0.002***

Number of communities 0.001 0.001
Innovator −0.041*** −0.027***

Log user experience −0.001*** −0.001***

Focus on technological product improvements 0.059 0.027
Professional programmer −0.007 −0.004
Student 0.008 0.004
Peer recognition important −0.013*** −0.007***

Do it for fun −0.013 −0.007

ote: One-tailed test applied.
* p < .10.

** p < .05.
*** p < .01.

able A.2
arginal effects at the mean for Model 4.

Variable KG = 1 KG = 2

Lead user characteristics −0.004*** −0.002***

Lead user characteristics × Number of communities −0.001** −0.001*

Number of communities 0.003 0.002
Innovator −0.040*** −0.026***

Log user experience −0.001*** −0.001***

Focus on technological product improvements 0.076 0.034
Professional programmer −0.006 −0.004
Student 0.006 0.003
Peer recognition important −0.013*** −0.008***

Do it for fun −0.013 −0.008

ote: One-tailed test applied.
* p < .10.

** p < .05.
*** p < .01.
Policy 38 (2009) 1582–1589

We suggest that the fact that lead users span the boundaries of
the community combined with a high level of sharing inside the
community may well explain why online communities of practice
may in many case also be important innovative communities in
their area of practice. If, on the contrary, the most leading edge indi-
viduals in the community were always preoccupied with activities
at the center of their fields (as in Kuhnian “normal science” 1970)
they would fail to be exposed to ideas other than those already
accepted and known in the field/community. Our finding related to
boundary-spanning activity indicates that lead users may be likely
sources of adjustments, recombinations or extensions of existing
principles within the field and thus provide novel inputs to the
community. Lead users tend not only to find and absorb knowledge
outside the community; importantly, our findings also indicate
that they share it inside the community. Thus, lead users may be
described in a social setting as not only the lead adopters that some-
times innovate, but also as gatekeepers, spanning the boundaries
of the community and as linking their community to the world at
large.

The findings raise questions about how managers should con-
front online communities of practice. In the context of a firm-hosted
community of practice, in which firms depend on input from inno-
vative members of their community, managers and community
moderators must realize that trying to identify and retain lead
users is centrally important. Accordingly, managers and commu-
nity moderators need to think about how they can motivate users
not only to make contributions to the community, but also to iden-
tify key players and to create incentives for users to stay and keep
on contributing.
Appendix A. Marginal effects

.

KG = 3 KG = 4 KG = 5 KG = 6 KG = 7

−0.004*** −0.005*** 0.000 0.003*** 0.012***

0.001 0.001 0.000 −0.001 −0.003
−0.049*** −0.085*** −0.024* 0.026*** 0.200***

−0.001*** −0.001*** 0.000 0.001*** 0.003***

0.039 0.037** −0.014 −0.042 −0.105
−0.006 −0.008 0.000 0.005 0.020

0.007 0.009 0.000 −0.006 −0.021
−0.012*** −0.016*** 0.000 0.011*** 0.038***

−0.012 −0.016 0.000 0.010 0.037

KG = 3 KG = 4 KG = 5 KG = 6 KG = 7

−0.004*** −0.005*** 0.000 0.003*** 0.012***

−0.001** −0.002** 0.000 0.001** 0.004**

0.003 0.004 0.000 −0.002 −0.009
−0.048*** −0.081*** −0.022* 0.026*** 0.191***

−0.001*** −0.001*** 0.000 0.001*** 0.003***

0.047 0.040*** −0.021 −0.054 −0.124*

−0.006 −0.008 0.000 0.005 0.020
0.005 0.006 0.000 −0.004 −0.015

−0.012*** −0.016*** 0.000 0.011*** 0.039***

−0.012 −0.016 0.000 0.011 0.039
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