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Abstract. We study whether online communities can benefit from appointing
users to “volunteer moderators”, in terms of community members or leaders
who are supposed to encourage participation and plant the seeds of community.
We exploit a quasi-experiment on Stack Exchange, a network of more than 160
online communities, over the period from 2010 to 2017. These communities
regularly hold democratic elections of moderators. By focusing on elections
decided by a narrow vote margin, we can exploit a regression discontinuity that
yields a quasi-random assignment of moderatorship. We find that online
communities can significantly benefit from volunteer moderatorship: closely
elected moderators contribute not only more content, they also provide more
extensive content to the community. Furthermore, the direct outcomes of
moderatorship appear to have positive spillover effects on community
discourse: moderators spark more extensive discussions, which are rated higher
and bookmarked more often.
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1

Introduction

The “1% rule” describes a fundamental problem of user participation in online
communities [1]: only 1% of an online community’s users account for most
contributions (“key users”), 9% contribute from time to time (“commenters”), and the
majority of 90% of users free-ride (“lurkers”). For example, of the more than 20
million registered users on Wikipedia, less than .05% of them are estimated to create
and edit the majority of articles. Similar estimations have been documented for
participation on the question-and-answer site Stack Exchange, YouTube, and SAP’s
developer forums. The “1% rule” illustrates the fundamental challenge of online
community governance [e.g., 2–5]: what governance instruments are effective in
stimulating user contributions? While scholars have identified various economic,
psychological, and sociological instruments that may engender contributions of the
“lurkers” and “commentators” [e.g., 6–8], few studies systematically assess
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instruments that allow community owners to keep the 1%—in terms of the “core that
contributes content and protects the boundary of the community” [9]—engaged. This
issue is particularly critical given that scholars found that many online communities
are sustained by these “1%” of members [10, 11] and how easily communities can tip
toward failure if key users turn over.
One governance instrument that has found widespread but controversial resonance
concerns promoting key users to volunteer “moderators”, “community leaders”, or
“advocates”. Moderators shall “facilitate discussion on a voluntary basis […] to
engender trust, encourage participation, and plant the seeds of community” [8]. By
appointing moderators, community owners hope to boost key users to participate even
more actively in a community, while having positive spillover effects on other users
and reducing a community owner’s costs of managing a community [8, 12]. To
achieve this goal, community owners grant moderators extensive control to create and
enforce policies, promote moderatorship as the highest social status within a
community, and manage relations to them. However, the effectiveness of
moderatorship as a governance instrument is controversial. Instead of promoting
contributive behavior, much anecdotal evidence suggests moderatorship to discourage
contributions [e.g., 13, 14]. For example, Other anecdotes described that moderators
shifted their efforts on policing the contributions of other users rather than
contributing. Other examples describe how moderatorship triggered even deceptive
and collusive behaviors of key users such as Wikipedia moderators who revised
articles in the favor of third-parties or the various communities in the Reddit network
that have become notorious for their moderators’ misbehavior [12, 14]. Of course,
these examples may reflect isolated instances of the “wrong people” being appointed
moderators. Nevertheless, an evaluation of the consequences of moderatorship is so
far missing.
In this paper, we address two important yet unresolved questions about the
implications of appointing volunteer moderators. The first question we study is
whether moderatorship indeed discourages key users to contribute to a community.
The debate on this question is characterized by two opposing theoretical perspectives
that suggest governance instruments like moderatorship as a catalyst or inhibitor of
contributive user behavior, respectively. The inhibitor argument—put forward by
proponents of negative effects of devolving control to users and awarding community
members with social status—is that moderatorship has no or even a detrimental effect
on a user’s contributions [15]. Quite the opposite, once moderatorship is granted to
users, they lose the incentives to contribute [15]. Following this logic, moderatorship
is merely an effective instrument and may withdraw key users from the discourse,
which is a reason why community owners should avoid its widespread adoption. By
contrast, the catalyst argument says that moderatorship might motivate greater
investments in the community by instrumental, sociologically-based, and
psychologically-motivated mechanisms. Instrumentally, moderatorship provides a
user with greater control from which a user may draw to contribute [15, 16].
Sociologically, moderatorship is a status that may motivate greater contributions to
the community [e.g., 6]. Psychologically, moderatorship may trigger greater
attachment to and identification with a community [e.g., 17]. If moderatorship indeed
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catalyzes key users to contribute more by one of these mechanisms, then community
owners may substantially benefit from implementing volunteer moderators. By
establishing the causal effects of moderatorship and untangling its underlying
mechanisms we seek to shed light on this debate. The second question we study is
whether volunteer moderator behavior has spillover effects on community discourse,
in terms of leading to more extensive interactions and contributions that are also
perceived as more valuable by community members. Despite the prevalence of this
question, previous studies provide little insight on this question.
The key empirical problem here is that moderatorship is usually not randomly
assigned but results from a two-stage selection process. Users first strive for
moderatorship based on unobserved characteristics such as motivation or information,
and then community owners screen and appoint candidates based on another set of
unobserved characteristics such as skills or personal impression [12]. Because of this
two-stage selection, naïve comparisons of regular users and moderators are strongly
biased. Unless differences in omitted variables can plausibly be removed, attributing
user behavior to moderatorship is not possible. To overcome the selection problem,
we exploit a regression discontinuity design [18, 19] in the context of Stack
Exchange, a network of online communities that comprises more than 30 million
posts and 7 million users. Many of these communities decide on their moderators by
holding secret ballot elections, which are remarkably similar to real-world democratic
election processes. Comparing moderator candidates who closely won an election
with candidates who closely lost provides us with a quasi-random assignment of
moderatorship [19, 20]. Consistent with our identification assumption, we find that
candidates close to the cutoff behave similarly in the period prior to the election. Our
dataset combines ballot data of all elections in Stack Exchange communities with
user-level data on 1,012 moderatorship candidates across more than 70 communities
over the period from 2010 to 2017.

2

Theoretical Background

Online communities have become an important aspect of digital environments [21–
23]. We refer to online communities as “virtual space[s] where people come together
with others to converse, exchange information or other resources, learn, play, or just
be with each other” [3]. Communities emerged as an important tool of firms to benefit
from the ideas of outsiders [2, 24], foster brand building [25], or provide user-to-user
support [26, 27]. Communities are also relevant outside the business world. Various
interest groups and associations run online communities for fostering exchanges
among like-minded people [5]. Communities are also the backbone of the open source
software movement as well as of the various user-generated content sites like
Wikipedia or Stack Exchange [28]. Regardless of their purpose, all communities have
in common that they draw on the participation and contribution of their members.
The governance of online communities has proven to be a complex undertaking
due to the inherent public goods problem: users can consume the contributions of
others without having to contribute themselves [3, 7, 29, 30]. For example, Wikipedia
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users can consume the articles contributed by others without having to contribute
back. Similarly, users of Stack Overflow can receive programming help without
having to give advice themselves. If the public goods problem is not addressed by
proper governance mechanisms, communities will suffer from an undersupply of
content due to insufficient incentives for users to contribute, and eventually fail [29].
Traditional economic models are less informing about the design of such mechanisms
as they mostly turn toward pricing schemes, which cannot directly be applied in
online communities as online communities rely on voluntary participation and
contribution of time and effort rather than the exchange of money [31, 32]. Thus, the
key challenge to community owners is the design of mechanisms that create
incentives for users to contribute and that motivate core participants to sustain and
improve their contribution [5, 22, 23, 32, 33].
Volunteer moderators represent a widespread instrument of online community
governance [12, 34]. There exists no coherent definition of the role of a moderator but
for the purpose of this study, we refer to moderators as “members who facilitate
discussion on a voluntary basis […] to engender trust, encourage participation, and
plant the seeds of community” [8]. While the tasks of a moderator differ from
community to community, they usually encompass the posting of new expert content,
supporting the flow of discussions, and keeping a high quality of content
contributions going, if necessary, by revising and deleting of content, the warning,
suspending, and banning of users [12].
Our study of volunteer moderators relates to a broader discussion on three
theoretical mechanisms that are suggested to be key to influence user participation,
namely devolving control to users [8, 33], sociologically-driven status incentives [7,
13, 35], and psychologically-based community identification [17, 36]. First,
moderatorship, in terms of the position or “office” of a moderator, grants a user
substantial control, in terms of decision-making rights, to create and enforce
community policies. As such, moderatorship relates to a broader array of literature
that studies how online collectives govern, organize, and coordinate the actions of
individuals to achieve collective outcomes [11, 33, 37]. Second, moderatorship
represents a social status. Social status refers to an actor’s standing in a group when
standing is based on prestige, honor, or deference [38]. Work in this stream is focused
on understanding whether community owners can foster user contributions by
awarding user contributions with trivial symbols of status and graduating contributors
in the status hierarchy [e.g., 6, 7, 35, 39]. For example, in the Stack Exchange
communities, contributors can earn symbolic bronze, silver, or gold badges along
with fictitious titles like “Copy Editor”, “Explainer”, or “Teacher”. Finally,
moderatorship may stimulate contributive behavior by triggering greater
identification, affiliation, and attachment to a community in terms of a psychological
motive. As such, moderatorship relates to work that outlined psychological
identification with a community as a driver of contributive behavior [17, 36, 40].
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3

Empirical Strategy and Data

Our empirical context is Stack Exchange, a network of online communities in a
question-and-answer format. Communities cover various interests including computer
programming, personal finance, or graphic design. According to Stack Exchange
statements, moderators are expected to be “patient and fair, led by example, show
respect for their fellow community members in their actions and words, are open to
some light but firm moderation to keep the community on track and resolve
(hopefully) uncommon disputes and exceptions”. Moderators are also expected to
contribute their expert knowledge to the community. On Stack Exchange,
moderatorship grants users both status and control. Moderators can exert control by
revising or deleting content as well as the warning or banning of users. Moderator
status is the highest status granted to users, which is publicly displayed next to a
user’s name in the form of a diamond symbol (♦). With their status and control,
moderators can directly influence the success of a community.
Stack Exchange moderatorship is decided by a community election, which closely
mimics real-world democratic elections. Elections are held within individual
communities and usually take place once a year. A typical election consists of three
phases, nomination, primary, and final election. During the seven-day nomination
phase, users can propose candidates, also themselves. If a user gets nominated by
other users, the nominated user must accept the nomination before proceeding to the
subsequent phase. Nominees are required to write a short, freely editable summary of
why they might make a good community moderator. Most communities hold public
Q&As with nominees, during which candidates must publicly stand questions of other
users. Typical questions demand more details on the candidate’s availability per day,
reaction time, and prior experience, but also seek to challenge the user by showing
potential misbehaviors in the past. Examples of such questions include, “[…] you
have posted 5 questions on Meta (that still survive today), plus another 20 on
Meta.SE. Do you plan to become more active?”, “You recently hammer-closed a
question as a duplicate […]. However, a long comment thread and disputatious edits
from OP followed your action, and the question is now reopened. How else might you
have handled the situation, in retrospect?”, “Based on my short encounter with you, I
doubt you'd be a good moderator”.
During primary, the top 30 nominees by reputation score advance to preliminary
community voting. Primary candidates are displayed in random order and votes are
public. Voters have one up or down vote per candidate. After 4 days, the top 10
candidates based on primary vote score proceed to the final election. The election
usually takes between two to three weeks. The election is based on a single
transferable vote system. Under this voting system, a voter has a single vote that is
initially allocated to their most preferred candidate. Once a candidate has more votes
than the quota, the candidate is elected. Throughout the counting procedure and as
candidates are elected, the vote is transferred according to the voter's preferences,
proportional to any surplus or discarded votes. During the election, candidates are
displayed in random order on the ballot to avoid “donkey voting” or strategic gaming.
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Intermediate voting results are not displayed. After the election, moderatorship is
granted for life.
The election setup has two features that allow us to overcome the outlined twostage selection bias and other inferential challenges. The first feature of our research
design is that it allows for causal inference by exploiting very close election outcomes
in a regression discontinuity design [18, 41]. In such a design, we compare the
behavior of users that closely won such an election with users that closely lost the
election. Such “close call” elections are akin to a random assignment of
moderatorship to users, the smaller the margin of votes. The identifying assumption
of a regression discontinuity (RD) design is that, in addition to candidate, community,
or time factors, there is some randomness that determines the outcome of a close
election. Intuitively, the difference between a user that is granted status with 50.1% of
the votes and a user that loses the election with 49.9% of the votes seems negligible
[18, 41]. Close call elections have been used as an identification strategy in various
studies in political science and economics [20, 42].
Stack Exchange held the first elections in December 2010. We identified all
elections held on Stack Exchange since then until January 2017 and collected the
published ballot data. The ballot data contained identifiers of the candidates and the
vote preferences they received, as well as descriptive information on the time, seats,
and quota of each election. In total, our sample includes 154 elections across 70
communities. Voter turnout in these elections ranged from 3% to 42%, with the
median election having a turnout of 13%. On average, 10,984 voters were eligible,
with 972 votes casted on average. On average, 6.54 candidates competed for 2.44
seats. Aside from one election in 2010, elections are almost uniformly distributed
over the years we consider. When inspecting the density function of vote shares, we
see that many observations are close to the cutoff (1), supporting the use of a RD
design in our context.
We matched ballot data with candidate-specific information provided directly by
Stack Exchange. This data included static demographics of candidates as well as their
posting, reputation, and editing behavior. To assess changes in candidate behavior, we
consider a post-election window of six months after the election. We stop observing
candidate behavior six months after the election to provide enough variance for our
estimations but also to avoid confounding events like preceding or succeeding
elections. Our final dataset contains 1,012 candidates. To assess pre-election
differences between candidates, we collect candidate-level data also until six months
before the election. Our sample covers elections in 70 communities. The communities
cover a wide range of topics, including various computer-related topics like operating
systems, databases, and programming but also mundane topics like cooking, home
improvement, photography, or music-making. On average, communities in our
sample listed more than 267,000 questions and 3.5 Mio answers contributed by
177,000 users. The average community in our sample has existed for 4.7 years and
held 2.1 elections over the observation period.
We measure candidate contributions in terms of the number of posts they
contribute (POSTS) and the word count of the posts (POSTLENGTH), the number of
upvotes casted (UPVOTES), and the number of downvotes casted (DOWNVOTES).

174

We measure community members’ perceptions of moderators by their rating
behavior, in terms of the rating they give to a candidate’s questions (QUESTION
RATING), the rating of a candidate’s answers (ANSWER RATING), the number of
views for a candidate’s questions (QUESTION VIEWS), and the number of times a
candidate’s question is bookmarked (i.e., marked as favorite) by others
(BOOKMARKS). Table 1 describes the sample. Overall, the sample includes 1,012
candidates over the period from 2010 to 2017.
Table 1. Summary Statistics
Mean

Min.

Max.

19.46

0

164

0.00

2.00

8.00

897.25

0

12186

0.00

787.38

1140.15

0.10

0.37

0

8

0.00

0.01

0.06

265.45

799.93

0

10354

0.00

0.00

192.25

Log(Bookmarks)

0.03

0.15

0

4

0.00

0.00

0.02

Post rating

0.14

0.52

0

10

0.00

0.01

0.08

Badges

46.54

19.34

0

87

17.00

50.00

62.00

Months since joined

18.91

30.03

0

429

0.00

10.00

23.00

1

Posts

8.88

2

Post length

895.89

3

Log(Answers)

4

Log(Comments)

5
6
7
8

S.D.

P25

Median

P75

For each candidate i, Yi, t+1 denotes the outcome of interest in t+1, while 𝑠ℎ𝑎𝑟𝑒𝑖,𝑡 is
the “running variable” that determines treatment assignment. Candidates are assigned
to the treatment group (1) if their vote share in t exceeds the defined quota and
otherwise are assigned to the control group (0):
W0 = 𝑓(𝑠ℎ𝑎𝑟𝑒4,5 ) =

1 𝑖𝑓 𝑠ℎ𝑎𝑟𝑒4 > 𝑞𝑢𝑜𝑡𝑎
0 𝑖𝑓 𝑠ℎ𝑎𝑟𝑒4 < 𝑞𝑢𝑜𝑡𝑎

(1)

Gelman and Imbens [43] outline higher order polynomials as a potential source of
bias to RD estimates. Therefore, we fit second order polynomials. Following the
suggestions of Imbens and Lemieux [41] and Lee and Lemieux [19], we use a
triangular kernel. The robustness section shows that the choice of these parameters
matters little for our dataset, as the estimates remain comparable across various
parameter choices. Accordingly, we rely on the standard RD in the following form:
𝑌4,5>? = 𝛼 + 𝛽 𝑊4 + 𝑓 𝑠ℎ𝑎𝑟𝑒4,5 + 𝑐𝑜𝑚𝑚𝑢𝑛𝑖𝑡𝑦4 + 𝜖4

(2)

In this equation, 𝑓(∙) is the function of the vote share outlined above, 𝑠ℎ𝑎𝑟𝑒𝑖,𝑡 is
the continuous vote share, Wi is an indicator of whether the candidate was
elected, community0 controls for community-specific effects, and 𝜖𝑖 denotes the error
term. The coefficient of interest is 𝛽, which gives the effect of being treated with
moderator status. In the model, we assume that Wi is randomly distributed over
candidates near the cutoff c.
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4

Results

Direct effects. To assess the effects of moderatorship on the focal user, we
compare candidates who were closely elected as moderators (winners) to candidates
who closely lost at the ballots (losers). We therefore estimate equation (2) for
increasingly small bandwidths around the vote share cutoff. Table 2 reports estimates
of POSTS for close winners and losers for small bandwidths around the cutoff.
Columns (1) - (4) indicate that, for increasingly small bandwidths around the cutoff, a
consistently significant discontinuity in POSTS. The regressions estimate the increase
between 10.5 and 15.3 posts. Columns (5) – (8) report the discontinuity in POST
LENGTH. The models estimate an increase of POST LENGTH between 8.42 and
8.87 words per post. Taken together, both findings confirm what the above graphical
analysis indicated: moderatorship triggers a strong increase in content contributed to
the community, which stands in stark contrast to the suggestion that moderatorship
discourages contributions.
Spillover effects. The findings so far indicate that moderators contribute more
content. The natural follow-up question is whether these effects translate into greater
discourse and exchange among other community members. To assess such spillover
effects, we compare how community members react to a moderator’s posts and how
they participate in discussions initiated by a moderator. We would conclude in favor
of positive effects on community discourse, if we were to observe that other
community members contribute more posts as a response to a candidate’s content
(RESPONSES), if other members comment more actively the postings of moderators
(COMMENTS), and if other members perceive a candidate’s postings as more
valuable, in terms of bookmarking it more often (BOOKMARKS) or rating it higher
(RATING).
Table 2. Regression Discontinuity Estimates of Direct Moderatorship Effects
Posts
Post length
(1)
(2)
(3)
(4)
(5)
(6)
Bandwidth 15%
12.5%
10%
7.5%
15%
12.5%
Elected
10.46**
12.37*** 12.63** 15.32**
8.42*
8.54*
(3.76)
(3.38)
(4.21)
(4.84)
(3.61) (3.80)
N
340
313
283
254
340
313
Note: *, **, *** indicate significance at the 5%, 1%, and .1% levels, respectively.

(7)
10%
7.81
(4.15)
283

(8)
7.5%
8.87*
(4.42)
254

Data in Table 3 provides strong evidence in favor of such a spillover effect.
Columns (1) - (4) estimate that community members respond more actively to a
moderator’s postings. Columns (5) to (8) estimate that community members comment
a moderator’s posts more intensively, which appears less marked than the
discontinuity in RESPONSES. Columns (9) to (12) and columns (13) to (16) show
strong discontinuities in ratings by other community members. Users bookmark a
moderator’s postings more often and rate it more positively. In sum, the regressions
provide strong evidence for a spillover effect: moderatorship triggers a more desirable
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behavior of moderators, which has ripple effects on the contributions of other
community members.
Table 3. Regression Discontinuity Estimates of Spillover Moderatorship Effects

Bandw.
Elected
N

Bandw.
Elected
N

(1)
15%
9.05**
(3.46)
340

(9)
15%
13.53**
(4.12)
340

Responses
(2)
(3)
12.5%
10%
11.86*** 13.23***
(3.55)
(3.57)
313
283
Bookmarks (weighted)
(10)
(11)
12.5%
10%
13.94*** 12.79**
(4.16)
(4.04)
313
283

(4)
7.5%
11.96***
(3.30)
254

(5)
15%
5.50*
(2.19)
340

(12)
7.5%
10.06**
(3.73)
254

(13)
15%
29.68**
(9.27)
340

Comments
(6)
(7)
12.5%
10%
6.88**
7.42***
(2.29)
(2.25)
313
283
Post rating (weighted)
(14)
(15)
12.5%
10%
31.99*** 32.25***
(9.34)
(9.12)
313
283

(8)
7.5%
6.61**
(2.04)
254

(16)
7.5%
28.36***
(8.60)
254

Note: *, **, *** indicate significance at the 5%, 1%, and .1% levels, respectively.

Robustness and rival explanations. We run four substantial robustness checks,
which we can detail only shortly due to the space limitations. The RD approach in this
paper makes two identifying assumptions [18, 44]. First, candidates are balanced on
all covariates prior the election. Second, we do not find evidence that candidates are
able to manipulate election outcomes. Third, we assure that the effects are not driven
by losing candidates becoming alienated from a community as a result of the election.
Finally, we run placebo regressions in which we randomly distribute moderator
status—we do not observe significant effects, which supports the robustness of our
findings.

5

Discussion and Conclusion

This paper contributes to the ongoing debate on the design and effectiveness of online
community governance by providing new causal evidence about the effect of granting
community members decision-making rights over a community on their behavior. To
isolate the effects, we exploit the quasi-random assignment of moderatorship that
occurs in close-call elections of moderators on Stack Exchange, one of the largest
networks of online communities. We find that moderatorship catalyzes behavior
desirable for online communities. They contribute more content, and their
contributions are perceived as more helpful by community members. These lasting
effects are likely to result from the psychological effects of holding moderator status
within a community rather than resulting from newly granted instruments or
resources. Whom should a community appoint as moderators? The evidence here
identifies users with a below-median standing in a community to react strongest to
moderatorship. In this sense, moderatorship should not necessarily be seen as a
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“crown” that is bestowed as a finishing touch of a long-standing and well-established
community membership but rather as an “office” that should also be open to lessestablished community members.
These findings have important implications for theory and policy design. First, the
finding runs counter to the paradigm that moderatorship inhibits or even demolishes
desirable user behavior. Instead, our findings support those who argue that
moderatorship acts as an important catalyst for even further, desirable contributions to
a community. Second, the findings demonstrate that moderatorship catalyzes user
behavior through psychological mechanisms rather than due to instruments and
resources that accompany such an appointment. This suggests that fostering the
psychological mechanisms of moderatorship—for example by praising the position
among community members, signaling moderatorship by badges or other means, and
creating high-awareness processes for moderatorship applications—might be
beneficial to realize the full gains from this form of self-governance. Third, the fact
that the effects of moderatorship are rather heterogeneous suggests that more work is
needed to better understand how the effects of moderatorship vary across users. We
hope that our study stimulates further research examining governance forms and
decision-makers in digital environments.
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