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ABSTRACT

Anonymity is one of the key factors that influence communication and the work behaviours of people. It is
even more evident in an online community where the role of anonymity can be akin to a double-edged sword:
it can increase participation while at the same time having detrimental effects due to irresponsible and disruptive
behaviour. Most studies on anonymous participation in groups or communities have reported this ambivalent
view of anonymity: positive or negative. Furthermore, the effects of anonymous participation may be different
in a dynamic sense because the task characteristics of participation can vary across time. In this study, we
hypothesise that the effects of anonymity in online collaboration differ across the stages of collaboration. We
analysed 2,978 featured articles on the English-language Wikipedia website and investigated the contributions
of anonymous participants. While the contributions of anonymous participants were negative to collaboration
efficiency as a whole, the negative effect of anonymous participants was stronger in the earlier stage than
the later stage of collaboration. These findings indicate that the effect of anonymity has two sides in terms
of collaboration efficiency in the same collaborative environment.
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1. Introduction customers (Di Gangi et al., 2010; Gallaugher and
Ransbotham, 2010; Kelley and Alden, 2016) and
Due to the prevalence of internet-based collabo- Climate CoLab harnesses collective intelligence to

rative tools, there have been many works of collabo- address the problem of global dlimate change (Malone
ration by distributed users (Shao, 2009). For example, and Klein, 2007). The NASA project called “Random
Dell and Starbucks collected product ideas from their Hacks of Kindness (RHoK)” is developing an
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open-source technology that will address disaster
management, education challenges, and crisis
responses. The success of distributed collaboration
and online communities relies on the number of
participants because ‘given enough eyeballs, all bugs
are shallow’ (Raymond, 1999) and a diversity of col-
lectives eliminates individual bias. However, the lack
of central authority to maintain the quality of work
or coordinate tasks causes chaotic discourses or slows
down the work progress.

To increase the number of participants - by low-
ering the barriers to participation - online commun-
ities often allow participation of anonymous users
(Kane, 2011). However, the effect of anonymous par-
ticipation is ambivalent: the increased number of
participants may contribute positively for the overall
performance, but at the same time, the arrival of
anonymous contributors lacking accountability may
cause additional coordination costs due to vandalism
or disruptive behavior (Jessup et al,, 1990; Seigenthaler,
2005; Sia et al., 2002). Consequently, there have been
two opposite results of studies - positive and neg-
ative - regarding the effects of anonymity in collabo-
ration (Faraj et al., 2011; Jessup and Tansik, 1991).

Many studies investigated the effect of anonymity
in online communities on the quality of knowledge
creation (Kane, 2011). Though the anonymous con-
tribution is not trivial (Ransbotham et al., 2012),
most contributions are from registered users and
some elites in their communities (Ball, 2007; Wilkinson
and Huberman, 2007). Thus, it is better investigating
the effect of anonymity in terms of collaboration
efficiency. Though minor contributions such as cor-
recting spelling can increase the speed of perfecting
knowledge, deceits in editing by anonymous users
incur coordination cost to registered users for revert-
ing the deceits. How long anonymous contributions

delay the achieving of knowledge creation with cer-

tain quality?

In past studies on anonymity (Hayne et al., 2003;
Kane, 2011; Marx, 1999; Scott, 2004), they identified
the relationships between number of anonymous
users or contributions and the performance of com-
munities or numbers of participations as a whole
without considering other aspects, such as the stages
of collaborative work. Because the characteristics of
tasks will differ according to the stages of collaborative
work (Kane et al., 2009), the effects of anonymous
participation also differ across stages. Closed- and
open-group collaborations follow group devel-
opmental stages, and the characteristics of the stages
differ (Faraj et al., 2011; Gersick, 1988; Kane et al,
2009; Ransbotham and Kane, 2011).

The goal of this study was to investigate how ano-
nymity affects the efficiency of collaboration in online
communities by examining the entire editing histor-
ies of 2,978 English language featured articles on
Wikipedia and by studying the difference of the eftects
according to the stages of collaboration. Featured
articles were selected as the ‘best’ articles by votes
of the Wikipedia’s editors. In this study, we controlled
quality in the sense that we only focused on the
featured articles. While most of the articles never
reached the level of the featured article, some articles
completed this level in a short period. Thus, the
collaboration efficiency of editing Wikipedia articles
is defined as the duration of becoming a featured
article, and this study investigates the eftect of anony-
mous participation on the collaboration efficiency.
Also, there are collaboration stages that have different
characteristics in online communities (Gersick, 1988;
Kane et al., 2009; Tuckman and Jensen, 1977). Kane
et al. (2009) suggested two stages of collaboration
in online communities: the creation stage when
knowledge is structured and shaped, and the retention
stage, when the created knowledge gets refined
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through collaboration. Studies on group prob-
lem-solving sequences also identified that the first
half of the sequences is for orientation and structur-
ing, and the other half is for maturing and finishing
up the tasks (Gersick 1988; Tuckman and Jensen
1977). This study also investigates the different effects
of anonymous participation on the collaboration effi-
ciency according to the collaboration stages or se-
quences in online communities.

II. Two Views of Anonymity in
Online Collaboration

There have been many studies on the effects of
anonymity in diverse fields, and both positive and
negative effects have been reported in online collabo-
rations (Faraj et al,, 2011). Anonymity is established
when there is no connection between participants’
input (i.e., messages, posting) and any type of their
personal information, such as nominal labels, user
names, or pseudonyms (Jessup and Tansik, 1991).

Positive effects of anonymity in collaboration were
reported based on diversity prediction theorem and
equal participation. Collective intelligence rests some
of its perceived value on the diversity prediction
theorem (Scott, 2007). Crowd error is the elimination
of individual noise from average individual error.
Thus, crowd error tends to be smaller if it is from
diverse opinions. Diversity in online collaboration
generally has positive effects on task completion
(Arazy et al, 2011). Anonymity gives people an equal
opportunity to share ideas in a group discussion
(Jessup et al., 1990; Nunamaker and Dennis, 1991;
Rao and Jarvenpaa, 1991) and the tendency to work
for a group goal when group members are entirely
anonymous (Spears and Lea, 1992). Information can
be judged only by its quality without being influenced

by information providers’ profession or social status
(Petty and Cacioppo, 1986). Communications with
anonymous partners increased communication sat-
isfaction and task performance (Tanis and Postmes,
2007). As anonymous users are less constrained by
social status, they feel more psychologically safe (Faraj
et al, 2011), tend not to conform with others’ opinion
easily (Tsikerdekis 2013), and provide diverse opin-
ions (Jessup et al,, 1990; Marx, 1999). Although anon-
ymous users showed a lower number of edits com-
pared with administrators and registered users in
the Wikipedia community, almost 73% of the edits
performed by anonymous users are accepted by the
community (Wéhner et al., 2011).

The negative effects of anonymity were mainly
based on the de-individuation theory and lack of
responsibility. Perceived anonymity from a crowd
creates a de-individuated state, which is the loss of
self-awareness, and this state leads individuals to ag-
gressive behavior, such as anti-normative and anti-so-
cial behavior (Jessup et al., 1990; Kane, 2011; Tanis
and Postmes, 2007). Because anonymous users natu-
rally do not have a responsibility, the negative effects
on group behavior are decreased concerns of respon-
sibility (Hayne et al., 2003; Rains, 2007) and increased
risks of deception (Seigenthaler, 2005). There is lower
motivation for anonymous users because there are
no incentives for their contributions to online com-
munities (Anthony et al., 2009; Park and Park, 2016;
Scott, 2004). In Wikipedia, it was found that the
number of anonymous editors on a given article
was negatively related to the quality of the article
(Kane, 2011).

From an overall perspective, anonymous con-
tributions will be less conducive to the group collabo-
ration efficiency than the contribution of registered
editors. Registered editors are more likely to care

about their reputations and more value-congruent
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<Table 1> Relevant Research of Anonymous Participation in Online Collaboration

Themes

Focus

Examples of research

Diversity in online
collaboration has positive
effects on task completion

The results of online collaboration tend to be
greater if it is from diverse participants with
different backgrounds

Arazy et al. (2011); Scott (2007)

Anonymity influences equal
participation

Anonymity prompts (1) diverse opinions in
online collaboration and (2) equal and unbiased
participations

Faraj et al. (2011); Jessup et al. (1990)
Marx (1999); Nunamaker and Dennis (1991)
Petty and Cacioppo (1986);

Rao and Jarvenpaa (1991); Tsikerdekis (2013)

Less responsibility of

Anonymity participants in online collaboration
tend to have less responsibility and increase risks

Hayne et al. (2003); Kane (2011)

anonymous participants
YIHoUS particlp of deception

Rains (2007); Tanis and Postmes (2007)

No incentives for the
contribution of anonymous
participants

No incentives or lower motivation for the
anonymous participants in online collaboration

Anthony et al. (2009); Park and Park (2016)
Scott (2004)

with their community (Balazs, 1990; O'Reilly, 1989).
As a result, registered editors will focus more on
the validity of the contributed knowledge (Anthony
et al, 2009; Park and Park, 2016), and produce more
helpful knowledge, leading to a higher collaboration
efficiency. Since anonymous participants have no in-
centives for their contribution (Park and Park, 2016)
and less responsibility to complete the task (Rains,
2007), it causes deception in open collaboration and
delays to complete tasks done by collaboration.
Thus, the following hypothesis is proposed in this

research:

HI: The ratio of anonymous participation in a given article
has negative effects on the efficiency of collaboration.

[lI. Multiple Stages of Collaboration

There have been many studies on group dynamics
and on phases in offline group problem solving (Bales
and Strodtbeck, 1951; Gersick, 1988; Seeger, 1983;
Tuckman, 1965; Tuckman and Jensen, 1977). In

‘classic’ studies, the innate phases of group work
were described, and the stages were identified, based
on observations and surveys (Bales and Strodtbeck,
1951). Although there are many distinctions, the first
stage of group problem solving is an orientation for
the task in general, in which group members identify
the task and the way for collaboration (Bales and
Strodtbeck, 1951; Tuckman, 1965). Emotional con-
flicts among group members emerge in the next stage
due to “the discrepancy between the individual’s per-
sonal orientation and that demanded by the task”
(Tuckman, 1965). To alleviate such conflicts and to
lead to the mature work phase, communications and
open exchanges of relevant interpretations among
group members are carried out (Braaten, 1974;
Tuckman and Jensen, 1977). The final step is charac-
terized as the emergence of a solution to complete
the task (Lacoursiere, 1974; Tuckman and Jensen,
1977).

In contrast to these classic studies, the punctuated
equilibrium model (Gersick, 1988; Gersick, 1991)
explains that there is no innate phase in group prob-
lem solving, but there are sudden formations, main-

tenances, and revisions of work for task completion
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(Gersick, 1988; Seeger, 1983). Following this view,
a framework of behavioral patterns emerges in the
initiation, and the group stays with the framework
through the first half of its life (Gersick, 1991). Groups
may show little visible progress during this time and
experience transitions, based on gradual learning and
discussions. Through the transition, the groups take
their direction and develop until the completion of
the task. Also, time-paced evolution with continuous
changes were the characteristics of successful group
works (Brown and Eisenhardt, 1997).

Because online communities are depicted by a
fluid nature where continuous changes occur over
time with a non-specific group of diverse participants
(Faraj et al.,, 2011; Kane et al., 2009), collaboration
in online communities may consist of multiple stages
(Kane et al., 2009; Ransbotham and Kane, 2011).
Online communities go through cycles of creation,
maintenance, and recreation of knowledge (Kane et
al,, 2009; Ransbotham and Kane, 2011). Additionally,
there are different types of challenges to resolve: ideas,
structures, and style issues (Kane et al., 2009).
Although chaotic perspective-taking related to solv-
ing idea-specific issues occur from the earliest stages
of collaboration, it may disappear later in the collabo-
ration; perspective-shaping related to style issues
tends to occur just before an article gets promoted

<Table 2> Descriptive Statistics

to a featured article. After the article gets promoted,
perspective-defending related to reshaping existing
knowledge usually occurs.

The early times in article creation will require
more organized contributions for framing the struc-
ture of articles, while later will need parallel con-
tributions for writing and fine-tuning articles. Thus,
the following hypothesis is proposed in this research:

H?: The negative relationship between anonymous participation
and the efficiency of online collaboration becomes
stronger, when the article edits come earlier than the

article edits done later.

IV. Research Method and Data

4.1. Data

The English language Wikipedia was established
in 2001 and has produced approximately four million
articles since then. Among them, fewer than 0.1%
of articles are promoted to the “featured article” level.
Featured articles are determined by Wikipedia’s edi-
tors to be the best articles Wikipedia has to offer.
In this study, we analyzed the editing histories of
the 2,978 featured articles (total as of June 2012 ex-

Variables Value | Minimum ‘ Median ‘ Maximum ‘ Standard deviation

Number of featured articles 2,978

Number of anonymous editors(Counted by unique URLs) | 320,723

Number of registered editors(Counted by unique ID) 107,673

Number of articles initiated by an anonymous editor 696

Average number of edits by an anonymous editor 1.976 1 1 893 4249
Average number of articles edited by an anonymous editor | 1.164 1 1 279 1.089
Average number of edits by a registered editor 17.39 1 2 24317 190.239
Average number of articles edited by a registered editor 3.384 1 1 976 13.569
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cluding those with missing promotion dates) and
excluded all edits by “bots,” which are automated
programs, to preserve the purity of human behaviors.
The descriptive statistics of the featured articles we
used are summarized in <Table 2>. While IDs of
registered users are listed in logs of edits in Wikipedia,
anonymous participants are listed only by their IP
addresses. Although registered users may not log
in when they edit, we assumed edits with an IP
address on the editing history were done by anony-
mous participants because we could not distinguish
the edits done by anonymous users or by not-log-
ged-in registered users. There are 320,723 anonymous
editors in the featured articles, and they initiated
696 articles among the total of 2,978 featured articles.
The average number of edits and edited articles by
the anonymous editors were around 2 and 1 article,
respectively.

Some anonymous participants initiated articles
and participated eagerly in the early stage of articles
to guide the structure of articles. Mostly, edits ap-
peared in the later stages of article writing and cor-
rected some minor errors, including formatting and

spelling.

(a) Non-cumulative number of edits

Number of Edits

Number of Edits

<Figure 1> shows the non-cumulative number of
edits (a) and the cumulative number of edits (b)
for all featured articles. The x-axis is the period and
the y-axis is the number of edits. We divided durations
of articles - from the beginning until they became
featured articles - into 100 time periods to stand-
ardize all the articles. Then, the frequencies of edits
were counted in these periods for all articles. Most
edits by registered or anonymous users occurred in
the second half of the period. While the number
of edits by registered users increased as the articles
move to the end period, the number of edits by
anonymous users peaked in the third quarter and
then decreased in the final quarter.

To investigate the contribution of editors in detail,
we manually dlassified 1,365 anonymous edits of 30
articles and 1,401 edits of registered users for 28
articles in our dataset. Two of the authors discussed
and agreed about the edit classifications. The articles
were selected randomly, and the scheme to classify
edits is described in <Table 3>.

<Figure 2> shows the ratios of the classifications
for the anonymous and registered editors. The most

common contributions were minor edits for both

(b) Cumulative number of edits

Period Period
<Figure 1> Arrivals of Edits: All Articles
502 Asia Pacific Journal of Information Systems Vol. 30 No. 3
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<Table 3> Wikipedia Classification of Edits

Classification Descriptions
Initiate When an editor starts a Wikipedia article.
Add When an editor adds or supplements content, detail, external links, and references to an article. Includes article
merges, addition of an article redirect link within Wikipedia, and changing of significant details on an article.
Remove When an editor deletes substantial details, content, text, image, or links in an article.
When an editor makes corrections in punctuation, spelling, broken external links already in the article, and
Minor layout/formatting,
Includes adding or correcting links, replacing words with synonyms, and adding words to a sentence that
has a shallow influence on the whole article.
Structure When an editor adds, removes, makes changes in the Categories of the article. Includes restructuring of the
whole article, and paraphrasing sentences in the article without adding significant details.
. . When an editor adds unrelated content, spam, and messages that should be in the talk section of the article.
Deceit/Vandalism . L . .
Includes deleting and changing significant content in the article.
Revert Nullifying the recent edit or edits and restoring the article to its past form

user types (around 50% for registered and 39% for
anonymous edits). While the number of structure
and revert edits by the registered editors were higher,
the number of vandalism events was higher for the
anonymous editors. The reverts by registered editors
were done mostly to correct vandalism done by anon-

ymous users.

Editors

783

421

Frequency

216

187
112
49
34
» s 0
4 4
s o

<Figure 2> Contributions by User Type

<Figure 3> shows the distribution of the con-
tributions according to the time period of the articles.
<Figure 3(a)> is for the anonymous editors, and
<Figure 3(b)> is for the registered users.

The ratios of the deceits of the anonymous editors
were very similar from the second to the fourth stages.
Although the ratios of the first stage look different
from the other stages, the contributions of the anony-
mous editors were similar across all stages. Whereas
the contributions of the registered editors were sim-
ilar from the first to the third stage, the ratios of
the contributions in the fourth stage differed. The
ratio of the minor edits increased, and the ratio of

structuring edits decreased.
4.2. Variables

Standardized length of article and number of edi-
tors are used as control variables. For measuring
anonymous participation, we used two variables -
the ratio of anonymous users and the ratio of anony-
mous edits. The ratio of anonymous users is calcu-

lated as the total number of anonymous users in
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Ratios

).3712

' (a) Anonymous editors

poriag

Ratios

0.4142

poliag

(b) Registered editors

<Figure 3> Contributions according to Period

an article is divided by the total number of users
in the article. Since one anonymous user can edit
multiple times, we also considered the ratio of anony-
mous edit. And the ratio of anonymous edit is calcu-
lated as the total number of edits done by anonymous
users in an article is divided by the total number
of edits in the article.

To measure the effects of anonymous participation
according to the stages of online collaboration, we
divided all edits of an article into 100 periods to
standardize all the articles. For example, if one article
has 1000 edits to become a featured artide, one period
is composed of 10 edits, and the article has 100
periods. We divided the 100 periods of all articles
into two halves or four quarters. Then, we measured
the ratio of anonymous edits each half or quarter.
The ratio of anonymous edits for each half/quarter
was the number of anonymous edits for the half/quar-
ter divided by the total number of edits for the
half/quarter. We used these two ratios of halves/four
ratios of quarters as independent variables and used
the duration of becoming a featured article as a de-

pendent variable. <Table 4> shows the summary of
the variables and their measurements.

V. Analysis Results

Least-squares regression was applied at first with
the dependent variable of the duration of becoming
a featured article. The residuals did not follow a
normal distribution, as assessed by the Shapiro-Wilk
normality test, and showed heteroskedasticity, as test-
ed with the Breusch-Pagan test. Thus, we used robust
regression (MM-estimation) to overcome this.

<Table 5> shows the results of our empirical
analysis. We used the TmRob’ function in the robust
package of ‘R’ (Wang et al., 2014). The R* values
are in the bottom row of <Table 5>; all showed
considerable values for the explanation. The VIF val-
ues for all models with least squares regression are
lower than 10. Model 1 shows the results with only
control variables: length of articles and number of
editors. Although the coefficients of the control varia-
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<Table 4> Basic Statistics of Variables

Variables Mean St@®d Description Measurement
deviation
Standardized Length .. | The count of English characters in an article. It takes
X 1 f 1
of Article 0.000 Length of the current article a standardized form in the analysis.
Standardized Number Number of editing The number of editing participants in an article. It takes
. 0.000 1 . . . .
of Editors participants a standardized form in the analysis.
Ratio of anonymous 0295 0188 The ratio of anonymous | Proportion of anonymous users to the editing participants
users ' ' users for an article.
Ratio of anonymous The ratio of anonymous | Proportion of edits done by anonymous editors to the
. 0.139 0.134 . . L. .
edits edits edits done by all participants for an article.
Ratio of anonymous The ratio of anonymous Pr(.)portlon of edits d(.)n.e by anonymous edltors. to the
) 0.182 0.170 . . edits done by all participants for an article during the
edits for first half edits during the first half . . >
first half of the editing period of the current article.
. . Proportion of edits done by anonymous editors to the
Ra.tlo of anonymous 0.096 0.121 Th.e mno_ of anonymous edits done by all participants for an article during the
edits for second half edits during the second half . . .
second half of the editing period of the current article.
. . Proportion of edits done by anonymous editors to the
Sdalj[;: f(:; acr;)nymous 0.202 0.203 gfs ?tl(,) oftha;:n;)?s)trmous . edits done by all participants for an article during the
6 q first quarter of the editing period of the current article.
. The ratio of anonymous | Proportion of edits done by anonymous editors to the
f
Ra.tlo OF ANOIYMOUS | 556 0.199 |edits during the second | edits done by all participants for an article during the
edits for Q2 . . .
quarter second quarter of the editing period of the current article.
Ratio of anonymous Thé ratlo. of anonymous Pr(.)portlon of edits d(.)n.e by anonymous edltors. to the
) 0.224 0201 |edits during the third edits done by all participants for an article during the
edits for Q3 . . . .
quarter third quarter of the editing period of the current article.
. The ratio of anonymous | Proportion of edits done by anonymous editors to the
Ratio of
1O OF AHOMYTIONS | 4 114 0.130  |edits during the fourth  |edits done by all participants for an article during the
edits for Q4 .. . .
quarter fourth quarter of the editing period of the current article.

bles are positive, the variables have negative effects
on the collaboration efficiency because it took longer
to become a featured article if the article was longer
and had more editors. Model 2 shows that the effect
of the ratio of anonymous participants against total
participants on a given article had a negative effect
on the collaboration efficiency (positive coefficient
of ratio of anonymous users). This indicates that
the duration to become a featured article was longer
if there were more anonymous users on the article.

It was the same with the ratio of anonymous edits

(number of edits by anonymous users) against total
edits, as shown in Model 3. Thus, Hypothesis 1 was
supported.

Model 4 shows the effects of the ratio of anonymous
edits according to the stages of collaboration. The
stages of article edits are divided in the first and
second half according to the total number of edits.
The results show that anonymous participation was
negative in the first half (positive coefficient of ratio
of anonymous edits for first half), but the effect of

anonymous participation was not significant in the
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<Table 5> Analysis Results

Model 1 Model 2 Model 3 Model 4 Model 5
it g ok | aer | me | me | e | e
it | B | e | s e | ow
Ratio of anonymous users 1?3333)
Ratio of anonymous edits 2?;1)83)
Ratio of anonymous edits for first half 2(();(())33)
Ratio of anonymous edits for second half (022;123)
Ratio of anonymous edits for Ql 1’(907. (2)0103)
Ratio of anonymous edits for Q2 ((;1;:53)
Ratio of anonymous edits for Q3 (_(i 2;3835)
Ratio of anonymous edits for Q4 ?g%;);
R 0.2256 0.3131 0.2958 0.3086 0.3266

Note: The dependent variable for robust regression is Duration of becoming a featured article. * p < 0.1, ** p < 0.01, ** p < 0.001

second half.

Moreover, the stages of artide edits are also divided
into quarters, and the results are shown in Model
5. The ratios of anonymous edits for Q1 and Q4
had negative effects on the collaboration efficiency
(positive coefficient of ratio of anonymous edits for
Q1/Q), although the coefficient of the ratio of anony-
mous edits for Q2 and Q3 were not significant. When
there are more edits by anonymous users during
QI and (4, it takes longer to become a featured
article. Although the ratios of anonymous edits for
Q2 and Q3 were not significant, the ratios of anony-
mous edits for Q2 and Q3 had negative coefficient
values. That means the variables don’t have negative

effect to the collaboration efficiency. Based on the

results of Model 4 and 5, Hypothesis 2 was also
supported.

We dlassified the articles into academic and
non-academic based on the number of academic
references. The references at the end of the articles
were checked through the Web of Science. If there
were at least one paper from the Web of Science,
it was considered as an academic article. The test
results for the academic and non-academic articles
are represented in the Appendix as Table Al (for
academic artidles) and A2 (for non academic articles).
The results are similar to the results of the whole
article as presented on <Table 5>.
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VI. Discussion and Conclusions

In this article, we investigated how anonymous
participation is associated with a duration to become
a featured article during the different stages of
collaboration. We found that anonymous partic-
ipation, in terms of the ratio of anonymous users
and edits, had negative effects on collaboration
efficiency. However, the effects of anonymous partic-
ipation on the collaboration efficiency were stronger

in the earlier stage of article edits.

6.1. Theoretical Implications

These findings have several important implications
for collaboration in online communities. Most past
studies on anonymity in online communities have
assumed that the effects of anonymous participations
have one direction - positive or negative - on the
performance of the collaboration (e.g., Kane 2011;
Scott 2004; Tanis and Postmes 2007). We extended
this and showed that the effects could vary, depending
on the stage of collaboration. As Kane et al. (2009)
identified, idea generation activities are usually done
in the earlier stages, and style or refinement related
activities are concentrated in the later stages of an
article. Thus, we may infer that while structuring and
generating ideas on knowledge, anonymous partic-
ipation increases coordination costs and causes a
delay in finishing up. However, the incoming of anon-
ymous participation after the structure was fixed can
be reverted easily by registered editors. And registered
editors also exerted themselves to contribute minor
editing in the later stage, as shown in <Figure 3(b)>.

6.2. Managerial Implications

The results of this study have implications for

managers running community-based peer pro-
duction environments or seeking to harness collective
intelligence from online communities. These manag-
ers should consider the stages of collaboration when
they encourage anonymous participation. Allowing
anonymous participation is vital for lowering the
barriers to participation. However, when members
in online communities are trying to set up the struc-
ture of knowledge or in the earlier stages of building
knowledge, anonymous participation is not helpful.
Thus, these managers need to devise a mechanism
to avoid anonymous participation in the stages for
forming and structuring knowledge.

In this study, we found that anonymous partic-
ipation is not beneficial to collaboration efficiency
as a whole. However, lowering barriers to having
‘enough eyeballs’ and diversity in online communities
can bring better results in knowledge creation (Arazy
et al, 2011). Thus, managers need to design schemes
to facilitate anonymous participation for increasing
diversity, particularly in the middle stages, while curb-
ing their deceitful behavior in knowledge formation
and perfecting stages.

VII. Conclusions

This study has at least two limitations. First, we
conducted this study entirely on the Wikipedia envi-
ronment; additional research will be required for
other types of online communities before the results
can be generalized. Second, we focus on a set of
high-quality articles on Wikipedia. Most articles ini-
tiated on Wikipedia never reach featured article
status. Thus, further research will be meaningful to
explore whether these findings apply to less organized
and lower-performing communities.

Despite the limitations of this study, we make
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meaningful contributions. It provides empirical evi-
dence on the effects of anonymous participation on
collaboration efficiency that differ according to the
stage of online collaboration. While anonymous par-
ticipation provides many eyeballs, at the same time,
it increases coordination costs too. Thus, this study
offers several insights that extend our understanding
of anonymous participation in online communities

and their effects on collaboration efficiency.
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<Appendix>

The references of the featured articles were checked through the Web of Science. If there were at least
one paper from the Web of Science, it was considered as an academic article. In this way, we classified
the articles into academic and non-academic based on the number of academic references. The test results
for the academic and non-academic articles are represented in <Table Al> (for academic articles) and <Table
A2> (for non academic articles). The results are similar to the results of the whole article as presented
on <Table 5>.

<Table A1> Analysis Results with Academic Articles

Model 1 Model 2 Model 3 Model 4 Model 5
Standardized Length 170.920* 82.04* 71.12 185.21%* 106.54*
of Article (0.000) (0.000) (0.070) (0.000) (0.000)
Standardized Number 368.83%+* 70.35 250.33* -19.84 102.46**
of Editors (0.000) (0.153) (0.000) (0.733) (0.000)
Ratio of anonymous 272384+ 677822+
users (0.000) (0.000)
Ratio of anonymous -7566.20**
users’\2 (0.000)
Ratio of anonymous 3698.79** 9498 51
edits (0.000) (0.000)
Ratio of anonymous -15833.95%%*
editsh2 (0.000)
R 0.2259 0.379 0.4136 0.3507 0.4088
<Table A2> Analysis Results with Non Academic Articles

Model 1 Model 2 Model 3 Model 4 Model 5
Standardized Length 250.53%* 215.83* 201.93* 262.357%* 229.06*
of Article (0.000) (0.000) (0.000) (0.000) (0.000)
Standardized Number 272.79°%* 91.39*** 237.307* 67.56** 141.657*
of Editors (0.000) (0.000) (0.000) (0.002) (0.000)
Ratio of anonymous 1718.17%% 5368.00%+*
users (0.000) (0.000)
Ratio of anonymous -6540.64+*
usersA2 (0.000)
Ratio of anonymous 2203.320%* 655344+
edits (0.000) (0.000)
Ratio of anonymous -11062.56***
edits 2 (0.000)
R 0.2205 0.3006 0.3454 0.2868 0.3331
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