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ABSTRACT

INTRODUCTION

Online production groups have the potential to transform
the way that knowledge is produced and disseminated. One
of the most widely used forms of online production is the
wiki, which has been used in domains ranging from science
to education to enterprise. We examined the development
of and interactions between coordination and conflict in a
sample of 6811 wiki production groups. We investigated
the influence of four coordination mechanisms: intra-article
communication, inter-user communication, concentration of
workgroup structure, and policy and procedures. We also
examined the growth of conflict, finding the density of
users in an information space to be a significant predictor.
Finally, we analyzed the effectiveness of the four
coordination mechanisms on managing conflict, finding
differences in how each scaled to large numbers of
contributors. Our results suggest that coordination
mechanisms effective for managing conflict are not always
the same as those effective for managing task quality, and
that designers must take into account the social benefits of
coordination mechanisms in addition to their production
benefits.

Thousands of volunteers to online production groups have
created artifacts that fundamentally affect our everyday
lives, ranging from software that runs the internet to the
largest encyclopedia of human knowledge ever written. One
particular kind of production group, the wiki, has become
an enormously popular way for people to generate, share,
and make sense of information in a distributed manner.
Wikipedia, an online encyclopedia driven by volunteer
contributions, is a case in point: over two million articles
have been created in the English language version alone.
However, while Wikipedia is by far the most popular
example of the wiki paradigm, it is by no means the only
example. Wikis have been used in the enterprise (e.g.,
socialtext.com), in the classroom (e.g., [4][11]), in
intelligence analysis (e.g., Intellipedia), in science (e.g.,
Scholarpedia, OpenWetware), and in many other contexts.
More than 10,000 wikis use the popular MediaWiki
software on which Wikipedia is built [16], some of them
with very active user populations (e.g., the wiki for the
computer game World of Warcraft has over one million
users [18]).
This widespread use of wikis has led many researchers to
study this method of online production. Most of these
studies have focused on a single wiki, Wikipedia. The
reasons for this are quite understandable: Wikipedia has
achieved a tremendous level of popularity, consistently
being ranked in the top 10 most trafficked sites on the
internet [17], and provides a model for understanding
successful distributed collaboration using the wiki medium.
Other factors promoting its popularity in the research
community include: that its entire editing history has been
made publicly available; that it is available in many
different languages; that it includes rich structures such as
categories, links, quality assessments, and templates that
can be profitably mined; and that its contributors can be
relatively easily contacted for interviews and surveys.
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However, a key unanswered question is how well findings
from research on Wikipedia generalize to the use of wikis
in other contexts. There are plausible reasons to believe that
many findings could be highly context-specific. The
Wikipedia community is eight years old and has evolved a
complex set of explicit policies and informal norms to
govern how content is produced and evaluated, how editors
interact, how disputes are resolved, and myriad other details
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that are critical to the functioning of the community. It also
is comprised of a core group of highly dedicated editors,
many of whom spend dozens of hours per week
volunteering their efforts. They have developed a complex
social network and informal reputation system. In contrast,
most other wikis are relatively new and small, and thus may
lack the complex social machinery that underlies the
success of Wikipedia.

in a genre (e.g., civil war battles) as to the needed elements.
When writing a particular article, they must identify a
structure that presents material with a logical flow, show
the relationship between sections and paragraphs, produce
grammatical sentences that are easy to read, include
material that is at the appropriate level of detail, verify
facts, show a neutral point of view and cite other sources
appropriately. While coordination is important in all
production groups, the coordination challenge is greater in
many online production environments, including wiki
communities. The fundamental problem of online
production is managing interdependencies under adverse
conditions imposed by the virtual environment. Virtual
organizations may involve many more people than is
common in a conventional organization. These contributors
often have a tenuous and poorly defined relationship to the
virtual organization, rarely undergo common training, often
fail to share a common context or background and work
without strong managerial direction.

Just because two wikis are based on the same technical
platform does not mean that they are similar in other ways.
Factors such as the goals of the community, the norms
governing behavior, the policies agreed upon, the nature of
the work, and even the characteristics of individual
contributors all may play a role in how production is
organized.
Because of these variations across wiki
communities, the principles that have guided the success of
Wikipedia may not generalize to these other wikis.
On the other hand, it is possible that some common
processes are involved in the growth of all wiki
communities. As communities grow, they encounter
common coordination problems. As small groups group, the
informal norms once known by everyone need to be
codified into explicit rules and enforced. Informal control
structures are centralized into formal hierarchies.
Subgroups are formed as the larger size undermines
cohesion. Groups’ needs for coordination and
communication grow and are accompanied by process
losses (i.e., the efforts of the group are lower than what the
individuals could ideally accomplish [34]). While these
group coordination processes are not specific to wikis, it is
plausible that they underlie the evolution of wikis in the
same way they do other kinds of online and offline groups.

According to Watson-Manheim and colleagues [40],
collaborators in these virtual environments are seeking
ways resolve their discontinuities by developing a common
view of their task, their work processes and the work
product. They have many coordination methods available to
develop this common view, each with different strengths
and weakness and suited for different production tasks.
Here we examine the three major coordination mechanisms
emphasized in classic research and theory on coordination
in groups and organizations. First, direct, peer-to-peer
communication is perhaps the most basic coordination
mechanism. Collaborators develop a common vision by
discussion the issues. Communication is an example of
organic coordination or coordination by mutual adjustment,
which organizational theorists argue is needed under
conditions of uncertainty [28]. Second is group structure,
consisting of role differentiation, division of labor and
formal and informal management. In this more hierarchical
view, the collaborators develop a common view of what is
needed by relying on others, typically managers, to tell
them. A third coordination method involves shared mental
models. Shared mental models for task assignment are
beliefs held in common among a set of editors about what
should be done and who should be doing it. Shared mental
models represent a blend of standardization and
communication that allows editors to coordinate task
assignment without explicit communication [31]. Although
group members can develop shared mental models by
spending enough time in a common environment
(Goodman & Leyden, 1991), shared mental models can also
be imposed on them through the use of standards,
guidelines or policies. Below we discuss each of these
coordination strategies in more detail as they relate to wiki
work.

In this paper we examine the generalizability to a large
sample of wiki production groups previous findings from
Wikipedia. We focus on comparisons to Wikipedia because
it has been the subject of much research and thus rich
quantitative and qualitative data for comparison. Within this
context we limit our investigation to the development and
effectiveness of coordination mechanisms, though we
acknowledge that there are many other factors that could be
of interest in future work. We also investigate the
conditions under which conflict arises, and the effectiveness
of coordination mechanisms in managing conflict at
different scales.
Coordination in wiki work

Researchers have consistently found that Wikipedia’s
success depends upon more than a production process in
which many independent contributors each do a little bit of
work, causing the coverage and quality of the resulting
articles to slowly and consistently grow [21]. To be
successful, editors need to coordinate their work in both
broad and detailed ways. By coordination, we mean "the act
of managing interdependencies between activities" [28].
For example, editors must have a common view of what an
encyclopedic article is. They must agree across the articles

Communication

As discussed above, one important coordination mechanism
found in virtually all organizations is interpersonal
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communication [28]. In Wikipedia, direct communication is
ubiquitous. Editors often discuss potential changes with
each other on dedicated discussion (or “talk”) pages for
articles before implementing them in the article itself [39].
This form of communication is especially prevalent while
an article is in a formative stage: on average more than half
of the edits to an article during its first week are to its talk
page rather than to the content of the article, with this
number quickly dropping as the article develops [23]. One
possible reason for this is that the effectiveness of
communication as a coordination mechanism (as measured
by its effect on improving article quality) is strongest early
in an article’s life, and drops quickly as the number of
contributors increases. The effectiveness of communication
as a coordination mechanism may also interact with factors
such as who is communicating. Discussion among
anonymous editors is associated with increased conflict,
while discussion among registered editors is associated with
reduced conflict [22].

Policy and procedure

In addition to direct communication, coordination can occur
through the development and use of policies and
precedents. Wikipedia has developed an extensive policy
system to govern areas ranging from the process of
becoming an administrator to what constitutes an
encyclopedic article to methods for managing conflict and
consensus building to defining plagiarism [2][5][6][12].
CHARACTERIZING WIKI COMMUNITIES

In this paper we go beyond Wikipedia to examine the
development of coordination and conflict in thousands of
other online wiki communities. To do so we downloaded
the full transaction history data from 6811 wikis publicly
available from Wikia, an online wiki hosting platform.
Although few Wikia wikis are explicitly encyclopedias,
most aim for consolidating and sharing distributed
information, such as Wookiepedia, a wiki with over 75,000
Star Wars related articles, or the Psychology Wiki, with
more than 25,000 articles about psychology. The histories
we downloaded included all revisions to the wikis up to
November 2007, comprising 5,104,939 total pages and
23,411,652 total revisions made by 1,134,824 editors.

Less studied, but also important, is communication between
editors on users’ talk pages. Each editor can have their own
user page, each of which has a corresponding talk page.
Some of the edits to these pages are spill-over from article
talk pages, with detailed discussion and negotiations about
the article happening on the involved parties’ user talk
pages. However, these pages additionally support different
kinds of coordination that are not necessarily tied to the
content of specific articles. For example, editors engage in
activities such as requesting help from each other, notifying
each other about shared interests (e.g., if an article that they
both edited is being proposed for deletion), or discussing
standards that should apply to multiple articles.

Using Wikia-hosted wikis provides a number of benefits for
making comparisons to Wikipedia. All 6811 wikis are
based on the same MediaWiki software platform that is
used by Wikipedia, and are very similarly structured with
separate namespaces for article pages and their associated
discussion pages, user and user discussion pages, policy and
project pages, and more. Furthermore, many of the norms,
policies, and conventions used in many wikis are imported
from Wikipedia itself, ranging from simple conventions
such as marking reverts and vandalism in revision
comments to high-level policies such as maintaining a
neutral point of view.

Group structure

Another mechanism for editors to coordinate is group
structure. Workgroup structure is an important coordination
method in offline organizations and can include
mechanisms such as managerial control or division of labor
[27][37]. In many peer production communities, a common
workgroup structure is to have a small core of leaders set
direction and do a disproportionate amount of the work. For
example, the top four percent of the developers in the
Apache server project contributed 88% of new lines of code
[30]. Having the work concentrated in a small group of
contributors can have a number of benefits. Communication
needs are reduced, since many topics require discussion
only by the core group. Similarly, consensus building can
be easier since fewer stakeholders are involved. The core
group is also more likely to develop a common view or
shared mental models of the work that needs to be
accomplished even without explicit communication. The
core can also act as leaders by setting direction and creating
a framework for the article, which allows more peripheral
editors to contribute more effectively [23].

Analyses

We provide a brief summary of the characteristics of wikis
in order to provide an overview before discussing
coordination and conflict. The distribution of users, pages,
and revisions for all wikis is shown in Figure 1. The data
are plotted on a log-log scale, and reflect a highly skewed
distribution of contribution to wikis. For example, the top
10 wikis among the 6811 sampled account for over 35% of
all revisions made to all wikis; the top 20, nearly 50%. This
skewed contribution pattern is consistent with other online
production groups, such as the skewed popularity of opensource software projects in SourceForge [8].
Figure 2 characterizes the lifespan of projects, showing the
distribution of wikis ordered by the number of months from
the first to the last edit. This distribution is also skewed, but
less so than the previous figure (note that the y-axis is not
log-scale, implying a distribution closer to exponential than
power law). Still, we see a consistent pattern that very few
communities survive to become highly successful with
continued activity.
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Figure 1. Distribution of pages, edits, and users for all wikis.

Figure 2. Distribution of ages (measured in months from first
to last edit) for all wikis.

another contributor to a group increases the number of
possible communication pairs exponentially, while articlespecific communication is typically grounded in a specific
topic which a limited number of contributors are involved
in.

COORDINATION

We now turn to examining coordination in wiki
communities, focusing on the types of coordination
discussed earlier: (1) direct communication between
participants in article talk and user talk pages; (2) group
structure, and (3) policy and procedure. For each type of
coordination we briefly review past findings in the context
of Wikipedia and then present the results of our analyses on
the larger set of wikis that we sampled in comparison.

In Figure 4 we show the growth of communication in the
diverse sample of wiki production systems we downloaded,
broken out by whether the communication was on article
talk or user talk pages. In our analyses we only include data
from months in which at least one edit was made to an
article in a wiki. There are a number of interesting results
which we discuss below. First, the pattern of results is
generally consistent with the growth of communication in
Wikipedia. In both Wikipedia and the larger sample of wiki
communities, the amount of communication ramps up
considerably over time. The actual magnitudes are fairly
comparable as well, with communication in later months
accounting for about 10-15% of all edits in both Wikipedia
and other wikis. Second, we see that after an initial spurt,
the proportion of article talk remains relatively constant for
the wiki sample, remaining largely between 5%-7% of all
edits. This is quite similar to Wikipedia in both pattern and
magnitude. In contrast, user talk has grown significantly
over time to about 5% of all edits; in Wikipedia this number
is slightly higher, between 6%-8%, but with a similar
pattern. This is also consistent with our earlier hypothesis
that user talk scales with the number of users while article
talk remains relatively constant.

Communication

Although communication has grown substantially in
Wikipedia, the proportion of article talk edits has remained
surprisingly stable. As described in [22] and shown in
Figure 3, the proportion of article talk edits in Wikipedia
has remained around 6-8% of all edits for most of the
lifespan of Wikipedia1. Meanwhile, user talk pages have
been one of the fastest growing areas in Wikipedia,
reflecting the growing importance of the types of
coordination done on these pages. User talk grew by a
factor of 78 from 2003 to 2005 [39], increasing to account
for approximately 6-7% of all edits by 2008 [22]. We
include the growth of user talk edits in Figure 3 to promote
comparison between article-specific coordination and the
coordination on user talk pages. Interestingly, the
prevalence of article talk remains relatively constant over
time, while the prevalence of user talk increases. An
intriguing potential explanation for this pattern could lie in
the types of coordination that article and user talk represent.
If article-specific coordination scales with the number of
articles, while user-specific coordination scales with the
number of users, this could explain the difference in the
growth curves of the respective kinds of coordination since
the number of users has grown faster than the number of
pages (see Figure 5). Another related explanation is that
user coordination should scale super-linearly, since adding

Taken together, these data suggest that the pattern of
communication and coordination found in Wikipedia is not
an anomaly; instead, coordination is a necessary task that a
variety of wiki production communities invest an increasing
amount of resources and effort into over time. Furthermore,
it is remarkable that not only the general patterns appear
similar in terms of growth and stabilization between
Wikipedia and other wiki communities, but the amount of
communication is also similar. This suggests the possibility
that there may be common laws that govern coordination
across a variety of community structures and domains
which researchers may be able to discover through mining

1

While there was a large jump in this proportion in 2001, it is
difficult to make too much of this as the total number of edits
during that year was quite small.
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Figure 3. Communication on article talk and user talk pages
as a proportion of all edits in Wikipedia.

Figure 4. Communication on article talk and user talk pages
as a proportion of all edits; aggregate data from all wikis.

the rich archival history of thousands of online production
groups.

indicate there is a striking difference between Wikipedia
and other wikis. While policy and procedure edits grew up
to 10% of all edits made in Wikipedia, their influence
remains relatively small in other wikis, hovering around
3%. To determine whether we would see an increasing
influence of policy and procedure edits just in wikis that
had grown to a very large size, we redid our analysis using
only wikis that eventually accumulated over 5000 edits, but
the results were substantively identical. Another possible
explanation for this difference could be the large number of
articles that get deleted from Wikipedia every day; these
“Articles for deletion” candidates get discussed within the
Wikipedia namespace and could thus inflate its numbers.
However, looking at edits to “Article for deletion” we find
that substantial edits do not begin until late 2004 – when
there was already a large proportion of policy and
procedure edits – and only account for about 2% of all
edits. Thus it appears that in the heavy use of policy and
procedure, Wikipedia may indeed be an anomaly.

Policy and procedure

Policies and procedures have not been quantified and
studied to the same degree that communication has in
Wikipedia. One way to quantify the importance of policies
to examine Wikipedia namespace and its corresponding talk
pages, where policies and procedures are edited and
discussed. Butler et al. [6] identified 44 wiki pages in the
“Wikipedia official policy” category and 248 in the
“Wikipedia guidelines” as of 2007. The Wikipedia
namespace also includes a variety of other kinds of
coordination-oriented pages, such as requests for assistance,
noticeboards for editors to bring issues to the attention of
administrators, and discussions of whether to delete
particular articles. The Wikipedia namespace is also home
to Wikiprojects, which are subgroups in Wikipedia oriented
around a certain topic or task (e.g., “Biology” or
“Copyediting”) that organize and coordinate their members
to improve topic-related articles or complete topic-related
tasks [25]. Viegas et al. [39] provided an early snapshot of
the growth of the Wikipedia namespace, in which many of
the policies and procedures are edited and discussed, which
grew by a factor of 68 between 2003 and 2005. A
substantial portion of the work in the Wikipedia namespace
is done to Wikiprojects, which increased to over 1% of all
edits in 2007 [25].

Group structure

Like many other online production groups, Wikipedia also
has a small core of leaders who make most of the
contributions, whether measured by edits or by words [21].
Although these core contributors are not managers, in that
they have no formal authority to assign work, they set the
direction of the work by their own efforts. Prior research
shows that articles in which the workgroup structure

We quantified policy and procedure work for each of the
wikis in our sample by looking at the wiki namespace (the
analog of the “Wikipedia” namespace) and its
corresponding talk namespace. Although there is significant
variability in the naming conventions and policy structures
used across wikis, we believe looking at work within these
namespaces is a reasonable simplifying assumption since
both Wikipedia and the wikis examined here are based on
the MediaWiki software namespace standards. The
proportion of edits made to these namespaces for Wikipedia
and all wikis are shown in Figure 6 and 7, respectively. In
contrast to our findings on communication, as the figures

Figure 5. Average number of editors per page over time for all
wikis.
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Figure 7. Wiki and wiki talk namespaces as a proportion of all
edits; aggregate data from all wikis.

Figure 6. Wikipedia and Wikipedia talk namespaces as a
proportion of all edits in Wikipedia.

over time, as demonstrated by the increase in the Gini
coefficient of highly active wikis but not less active wikis.

includes a small core of leaders are more likely to increase
in quality than articles in which work is evenly distributed
amongst contributors, and this effect becomes stronger as
the number of involved contributors grows [23].

These results imply that having a core group of leaders is
associated with greater editor activity, and that this effect
becomes stronger with the age of the wiki. To test this
explicitly we ran a multiple regression analysis in which we
predicted the number of monthly edits from the degree of
concentration (Gini coefficient) from the previous month,
the age of the wiki, and their interaction, treating the wiki
as a random effect. Because the number of edits had a
highly skewed distribution, we used a log to the base 2
transformation to make the distribution more normal; thus,
a unit increase or decrease in a variable coefficient should
be interpreted as doubling or halving the predicted number
of monthly edits, respectively. It is important to remember
that our data are correlational and caution is warranted in
making any claims about causality. However, to partially
address this issue we employ a longitudinal analysis
approach, in which we use metrics from one month to
predict outcome measures in a subsequent month.

There are a number of possible ways to measure whether a
small group of contributors is doing most of the work. One
of the most commonly used is the Gini coefficient [1],
typically used in economics or sociology to describe the
inequality of a distribution (e.g., the degree to which wealth
is unequally distributed within a country). The Gini
coefficient is bounded between 0 and 1; when the work is
equally distributed amongst contributors the coefficient will
be closer to 0, while a coefficient near 1 reflects that most
of the work is done by a small core of contributors. We
computed the average Gini coefficient for each wiki for
each month using the historical contributions of individual
users; the aggregate data is shown in Figure 82. This figure
shows the aggregate Gini for highly active wikis (as defined
by those which eventually accumulate at least 5000 edits)
versus those that did not reach that level of activity. There
are two striking patterns that the figure makes evident.
First, there is a large absolute difference between highly
active and less active wikis. Highly active wikis have
higher Gini coefficients (even at their inception), reflecting
the presence of a core group of contributors who do a
disproportionate share of the work. Second, the distribution
of work becomes even more dominated by a core group

The results are shown in Table 1, and support the pattern
shown in Figure 8. The degree of concentration had a large
effect: going from a completely equal distribution of work
to a completely concentrated distribution of work is
associated with an approximately 2800% increase in the
number of edits per month. The age of the wiki had no
significant effect on the number of edits per month.
However, we found a significant positive interaction
between age and concentration, reflecting the growing
importance of a core group of contributors over time.
Overall, these results support the hypothesis that much of
the work, especially in active wikis, is done by a core group
of contributors. This finding is consistent with studies in
both Wikipedia and other groups such as open source
software communities [8], and suggests that it is a core
coordination characteristic of many successful wikis as
well. Going beyond this, we further find that the importance
and degree of concentration of edits in this core group
appear to grow over time, and that this interaction is
associated with greater editing activity. Together these
findings suggest that workgroup structure, in the form of a

2

To test the robustness of the Gini coefficient we also computed
Figure 8. Average Gini inequality distribution for wikis which
other
measuresreach
of inequality,
thethose
Atkinson,
eventually
5000 edits including
(red) versus
that doCoulter,
not
Hoover, and Theil metrics(blue)
of inequality
and
redundancy,
with no
by age.
substantive difference in the results.
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core group of contributors, has a remarkably strong degree
of impact in online production groups.

comment field using the word “revert” or common
variations (e.g., “rv”). This method is fairly conservative
with low false positives and also captures partial reverts,
though it will miss unmarked reverts.

CONFLICT

In systems where thousands of contributors must combine
their own agendas and points of view, conflict is likely
unavoidable. While in particular situations certain types of
conflict can be productive (e.g., [19]), conflict generally has
been found to lead to negative outcomes, both for the task
and for the people involved [20]. Distributed groups are
especially prone to conflict due factors including a lack of
shared context, difficulties in sharing information, and
reduced familiarity with other members [15].

We ran a multiple regression analysis predicting the number
of reverts in a given month from the number of contributors
and the total size of the wiki (in characters) from the
previous month. We also controlled for the age of the wiki
in months. The number of reverts, contributors, and wiki
size were normalized by taking their logarithm base 2. The
results of the analysis are shown in Table 2.
Consistent with our hypothesis, an increase in the number
of contributors was associated with a significant increase in
conflict, while an increase in the size of the wiki was
associated with a significant decrease in conflict. This
supports the idea that conflict is related not just to the
number of contributors involved but also to the degree to
which those editors are forced to interact; in other words,
increasing the of contributor density of the wiki space is
associated with an increase in conflict. However, by far the
most important factor related to conflict in the wikis studied
here was the number of contributors (β ~ .7), rather than the
size or age of the wiki space (βs ~ .06).

How does conflict arise as an online production group
grows? On the one hand adding new members, each with
their own viewpoints and information, may cause conflict.
On the other hand, these new members create new places
for work to happen, such as new articles that did not
previously exist. Having more places for work to happen
could reduce conflict, as contributors would not have to
interact with each other. To make an analogy with skiers
on a mountain, conflicts (i.e., collisions) happen when there
are many people going down the same slope. Two possible
ways to reduce conflict are to reduce the number of people
on the slope, or to create more (or bigger) slopes.

CONFLICT AND COORDINATION

In the previous section we showed that increasing numbers
of contributors are associated with greater degrees of
conflict. However, online production groups are highly
dependent on recruiting and retaining additional
contributors in order to grow and be effective. We turn now
to examine the important question of how online production
groups can manage conflict that occurs when the group
grows in size in order to remain effective. Specifically, we
examine the influence of the coordination techniques
previously introduced as moderators of conflict as the
number of contributors increases.

To test this hypothesis we analyzed the influence of the
number of contributors (i.e., the skiers) and the size of the
wiki (i.e., the slopes) on conflict. The measure of conflict is
the number of reverts in the wiki per month. A revert
involves returning an article to a previous state by throwing
out subsequent work. At a minimum, reverts indicate task
inefficiency. They implicitly indicate task conflict, in which
different editors have different views of what should be
written, with some of them overturning editing decisions
made by others. Although reverts don’t directly capture
conflict relationship conflict (e.g., ill feelings between
editors), prior literature suggests that task and relationship
conflict are highly correlated (mean r=.54 [9]). Several
studies in Wikipedia show that revert patterns can
accurately reflect conflict [3][22][35].

This analysis conceptually integrates our analyses on
coordination and on conflict described earlier. Similar to
the conflict analysis, we use reverts in a given month as our
outcome measure; specifically, the proportion of edits in a
month that are reverts. The coordination techniques we
examined earlier – communication measure by article talk
anduser talk, policy and procedure, and concentration of
workgroup structure – are used as predictor variables. We
are interested both in how they direct influence conflict and
how they moderate the increase in conflict associated with
having a larger of number of editors involved, which we
found in our previous analysis to be the most important
predictor of conflict3.

Previous studies have also used different ways to measure
revert activity, each with different strengths and weaknesses
(for example, identifying reverts through identical text
revisions misses partial reverts, in which editors revert only
part of a revision), but on the whole most revert measures
have been found to be fairly consistent with each other
(e.g., [22][31][38]). Here we identify reverts as those in
which editors explicitly mark the reverting revision in the
Conc.
Age
Age X Conc.

Coef.

SE

P

4.46
0.0007
0.039

0.043
0.001
0.002

***

We use a longitudinal analysis approach as in the previous
analyses, in which we predict our outcome variable

***

3

While we could have also included the size of the wiki as a
predictor, we did not in order to avoid multicollinearity issues as it
is highly correlated with other predictors.

Table 1. Regressions examining the influence of
concentration (as measured by the Gini coefficient) on the
number of monthly edits for all wikis. p < .001 = ***

221

Editors
Wiki size
Age

Coef.

SE

P

0.3284
-0.0131
0.0054

0.0017
0.0005
0.0002

***
***
***

there may be a risk/reward situation with having a small
group of editors doing most of the work: if they work well
together, avoid territoriality, and help structure the work of
less involved contributors they can be extraordinarily
effective in improving quality; but if they do not, having a
few highly committed editors who are highly committed
only to their own personal viewpoints can be a source of
high conflict. An intriguing possibility is that in some
situations both may be true, if conflict between editors is
constructive and helps to clarify arguments and improve the
page.

Table 2. Regression predicting the number of reverts in
a month from the number of editors and the size and
age of a wiki from the previous month. p < .001 = ***

(proportion of reverts) in a given month from the values of
our independent variables (e.g., number of editors and
coordination methods) from the previous month. In
addition, we also included the proportion of reverts from
the previous month so that the analysis predicts changes in
conflict during a time period. This controls for timeinvariant unobserved qualities of a wiki, such as their topic
or popularity, and allows us to make stronger causal claims
than possible with a cross-sectional analysis while also
avoiding problems with reverse causation.

The only coordination mechanism we studied that had a
significant main effect of reducing conflict was policy and
procedural work. On the one hand it appears that active
policies and procedures can have a direct influence on
managing conflict. However, this was also the only
coordination mechanism that had a positive interaction with
the number of editors, indicating that as wikis accumulate
more editors, changes to their policies and procedures are
associated with greater conflict in subsequent time periods.

The results are shown in Table 3. As expected our control
variable -- the proportion of reverts from the previous
month -- was correlated with the proportion of reverts in the
current month, which also includes influence from timeinvariant factors. Consistent with our previous conflict
analysis, the number of editors in a month was significantly
associated with the proportion of reverts in the following
month, and the age of a wiki was also a significant though
smaller factor.

The other coordination mechanisms -- article talk, user talk,
and concentration of workgroup structure – all had
significant negative interactions with the number of editors,
indicating that as wikis scale up, these coordination
mechanisms increase in their effectiveness for managing
conflict. This flies in the face of previous results which
found that direct communication mechanisms did not scale
up to many contributors when using increases in article
quality as the outcome variable [23]. One interpretation of
these findings is that apart from the benefit to the article
itself, there may be a social benefit to communication
between editors in reducing the likelihood of conflict
between them. Communication may play an indirect role in
improving quality by promoting shared mental models
between contributors, which may enable them to work more
effectively together on the present as well as future tasks

Looking at the main effects of the coordination
mechanisms, we found that the proportion of article talk
was positively associated with conflict. It is difficult to
distinguish whether article talk is a cause of conflict or a
marker of conflict, since much conflict happens during the
discussion of an article, but given that we are predicting
conflict for a given month using the article talk from the
previous month, this suggests that the more communication
there is, the more likely it is for conflict to occur. This is
consistent with [22], in which one of the strongest
predictors of conflict in a machine learning model was the
number of article talk edits in Wikipedia (although this
work was purely correlational and hence subject to greater
problems with reverse causation).

Prop. reverts (previous)
Age
Editors
Prop. article talk
Prop. user talk
Prop. policy +
procedure
Concentration
Editors X article talk
Editors X user talk
Editors X policy + proc.
Editors X concentration

We also found that the main effect of concentration is
associated with increased conflict. On the one hand, this is
consistent with work in Wikipedia suggesting that core
editors on a page are more likely to revert the contributions
of others contributing to that page [13]. This may be a sign
of territoriality [36], with committed editors “defending
their turf”. Also, although not entirely comparable to
concentration, machine learning models of conflict in
Wikipedia suggest that having more editors involved in
article talk is associated with less conflict [22], for example
due to decreased territoriality or to intervention by more
impartial mediators. On the other hand, having work highly
concentrated in a core group of editors is also associated
with improvement in article quality [23]. This suggests that

Coef.

SE

P

0.0596
0.0003
0.0079
0.0241
0.0054

0.0040
0.0000
0.0006
0.0057
0.0037

***
***
***
***

-0.0275
0.0107
-0.0093
-0.0074
0.0255
-0.0072

0.0031
0.0018
0.0027
0.0024
0.0024
0.0007

***
***
**
**
***
***

Table 3. Regression analysis predicting change in proportion
of reverts in one month given coordination factors, number of
editors, and control variables from the previous month.
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[33]. This could also explain the beneficial effect of
concentration of work in fewer contributors, which is
another way of promoting shared mental models [33][37].

concentration were more associated with reduction of
conflict as more editors were involved. In contrast, a previous
study focusing on quality rather than conflict as an outcome
measure found that communication was ineffective with
many involved editors. This suggests that even if it is
ineffective for the task-focused coordination of large
numbers of editors, communication can play an important
relationship-focused role in managing conflict between them.
For example, sometimes it may be worth some extra
communication overhead to avoid conflicts that lead to
contributors getting angry, losing motivation, and quitting the
community. Further research is needed to understand how
task and relationship factors interact (as they are almost
certainly not independent) and what designs and technologies
may enable online production groups to have the best of both
worlds.

DISCUSSION

Wikis are a powerful and popular means for online
production. Managing coordination and conflicts arising
from breakdowns in coordination are important challenges
for any online production group engaged in collaborative
content co-creation. However, most of the research on
coordination and conflict in wikis has focused on a single
environment, Wikipedia. This paper analyzes the extent to
which findings initially found in Wikipedia generalize to
other wiki systems.
In the present research we found that many of the
coordination methods and their patterns of growth in
Wikipedia were also found in other wiki systems. Intraarticle communication in both Wikipedia and other wiki
systems grew and then held constant, while communication
between editors in contexts not tied to specific articles started
more slowly but continued to rise. These data suggest that
article talk scales linearly as the size of the wiki grows, but
user talk scales superlinearly. One possible explanation for
this finding is that greater growth of users leads to
superlinear increases in user talk as the number of possible
communication pairs grows, but article talk scales linearly as
the number of users involved in communicating about a
specific topic is much smaller.

The remarkable similarities between certain coordination
patterns in Wikipedia and other wiki production groups
suggest that there may be common laws that apply to a
variety of communities working with different user
populations in different domains. However, even with such a
diverse sample caution is warranted for making
generalizations. Many of the wikis studied here are
influenced by the norms and conventions developed in
Wikipedia. While these similarities increase the validity and
tractability of direct comparisons with Wikipedia, they also
indicate that these production communities are not examples
of independent evolution, and thus may not be representative
of other kinds of wiki systems.

While direct communication was similar in Wikipedia and
other wikis, they differed in their use of policies, procedures,
and other mechanisms, such as projects, noticeboards and
task lists, that Wikipedia uses heavily for imposing a
common set of procedures on its members. The larger wiki
sample did not use policies so heavily. It is not clear whether
Wikipedia is unique in its heavy reliance on policies, whether
other wikis will start to use policies more as they grow in
size, or whether these difference reflect measurement
problems (e.g., whether use of policies may be more difficult
to detect in other wikis).

One step towards a more general theory about wiki
development may be to understand and model the structure
of coordination at the process level. For example, if we can
develop generative models of the network and
communication structure of editors, we may be able to
account for the increases in the amount and type of
coordination that occurs. Given these models we may then
predict what kinds of changes in that structure will lead to
more optimal coordination patterns. Towards such a goal, we
believe a potentially fruitful area of research may be
combining large scale simulation models of network
dynamics (e.g., [40]) with micro-level coordination dynamics
(e.g., [14]). Research to test such models will likely need to
go beyond observational and correlational studies to
interventions and experiments, which could provide
invaluable novel theoretical and practical results.

We also examined conflict, an issue that many online
communities face. We found evidence that conflict depends
not only the number of contributors involved, but also on the
dependencies incurred by their contributions. When the size
of the information space grows there is a decrease in conflict,
as editors are not forced to interact as often. On the other
hand, there is increased conflict when more editors join the
community. This suggests that the density of the information
space, as opposed to the absolute number of contributors, is a
key determinant of conflict.
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