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face significant challenges in bot adoption [21, 31, 59]. Because understanding the premise of a
technology is important in using it more effectively [48], differences in assumptions, knowledge, and
expectations about bots across a broader set of potential adopters impact how they can effectively
use those bots or even recognize the value bots can offer them. For example, bot users and developers
on the Reddit platform perceive and anticipate the value of bots in different ways [e.g., see 42],
such as what exactly a bot can enable them to do and how to best leverage it. These incongruities
among users undermine the potential benefits of sharing user-made bots by limiting who can make
effective use of those tools and meaningfully assess their impacts on communities.
How can community leaders shift their understandings of bots and leverage them to address

community needs, especially when bots are not officially part of platforms but instead third-
party tools made by fellow users? That many platforms hosting communities are arranged in a
decentralized manner further muddies where community leaders might go to discover and assess
bots. What do people do to adopt the bots that meet their needs in the face of these challenges?
How does this process enable them to better leverage shared tools to meet the needs of their
communities, or otherwise fail to do so?

This study pursues this inquiry through open-ended interviews with a sample of 16 community
leaders on the Discord platform. We make three contributions to prior work on bots and (custom)
technology adoption. First, we extend prior work by offering evidence that key challenges of
revising technological frames about third-party bots by online community leaders on platforms
can be addressed through emergent social ecosystems: user-to-user networks of resources, aid,
and knowledge across communities. These formal and informal opportunities to discuss bots with
individuals in other communities enabled organizational learning and helped close gaps in bot-
specific skills and knowledge observed in prior work. Second, we describe how the social nature of
this process shifts participants’ perceptions of the substantial (at times costly) labor involved in
bot adoption. In particular, our interviews suggest that communal and collaborative approaches to
bot adoption can be advantageous in multiple ways. Finally, we describe a tension in how social
ecosystems align peoples’ technological frames about the nature, use, and value of bots, even
as community leaders aimed to customize their communities through a deliberate curation of
multiple bots. Together, our findings offer insight into how we can better support communities in
assessing and using third-party bots and other novel user-facing tools that would meet their needs,
particularly by examining intercommunity dynamics.

2 RELATED WORK

The adoption of user-made and customized tools like bots in online communities touches on several
key streams of prior CSCW and social computing research. One body of this work demonstrates that
bots constitute an important part of online communitymanagement, with both positive and negative
consequences. Another body of work on the adoption of bots in communities has emphasized bots as
valuable user innovations that can be evenmore valuable when shared. Meanwhile, broader research
on technology adoption suggests that shared understandings articulated through technological
frames [49] shape how groups make sense of and use novel, third-party tools like bots.

2.1 The impact of bots in online community management

Bots and other user-made software customizations have become critical to the success of online
communities and platforms [28, 31, 43–47, 58, 61, 71]. In this study, we define bots as independent
software agents running alongside existing platform infrastructure that automate tasks and as-
pects of community management. Typically these bots operate through a platform’s Application
Programming Interface (API), which gives them limited access to the platform’s data and opens
up possibilities for decentralized innovation and sharing [26]. Platform support of APIs and bots
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exemplifies mechanisms of empowering end-user autonomy, along similar lines to user toolkits
[68] and modular “design rules” [1] that support distributed and “incremental” [2] customizations,
modifications, and extensions of social computing systems. These customizations enable people to
create extensions which align with community needs and enrich their experience of using plat-
forms. For example, Poretski and Arazy [51] found a 15% increase in sales when gaming companies
successfully engaged communities in modding, or making custom software modifications.
Bots play various roles to enrich the experience of online communities. Often, bots take on

administrative and governance-related roles that facilitate community management, such as iden-
tifying rule violations, greeting newcomers, assessing content quality, or fixing technical issues
like broken links [e.g., on Wikipedia in 75]. In these capacities, bots automate a series of otherwise
tedious tasks that relieve the burden of labor on human administrators and contributors, encoding
various social mechanisms into algorithmic ones to aid the governance of a large-scale community
[46]. Meanwhile, Seering et al. [58] showed how bots also take on social roles in communities
to enhance engagement, share information, send moderation warnings, offer mini-games, and
promote users. In some situations, bots may be preferable to engage users about sensitive topics
that may be socially taboo or difficult to discuss with others [53].

The value of bots in taking on various tasks comes from the fact that they automate tasks at scale
[19, 23, 61]. The importance of scalability is perhaps most salient when it comes to the moderation
of hateful speech, spam, and other unwanted behaviors. As the rate of interactions becomes difficult
for humans to manage, bots can algorithmically cut down what people must manually sift through
and moderate, as well as effectively combat malicious bots automating the spread hateful content,
misinformation, spam, scams, and so on [44]). For example, Chandrasekharan et al. [7] developed
Crossmod, a moderation tool which could detect comments on Reddit that would have been removed
by moderators with an accuracy of 86%, demonstrating how bots could automate the moderation
of a great bulk of content. The usefulness of bots to this end is particularly salient in synchronous
chat-based online communities, which face pressures to address issues of scale, engagement, and
moderation in real-time [34, 72].

Geiger [17] notes how the automation of tasks by bots turns bots into important infrastructural
elements of platforms. An important implication of this framing of bots-as-infrastructure is that
when bots are successfully added as seamless attributes of a platform, they become relatively
invisible [62]. This invisibility is consequential because bots are widely used and can have profound
effects on communities. For example, on the peer production community Wikipedia, bots and
various technological tools scaffold the production and maintenance of encyclopedic content
[46, 47]. At the same time, these tools can have unintended effects, such as disproportionately
penalizing newcomers and discouraging their retention as valuable contributors [25]. More broadly,
researchers note how automated tools retain critical limitations [5, 24], and algorithmic approaches
can encode biases [12]. As a result, ensuring that users can understand, anticipate, and evaluate the
potential effects of bots they adopt is crucial. For example, moderators often lack data and visual
support to assess and account for false positives of their automated moderation and filtering tools
[31]. While this particular scenario calls for ability to audit after a bot has been adopted, being able
to anticipate the effects of bots is also important when people decide to actually use bots, before
they put in the labor to set up and maintain the tool in their communities.

2.2 Technological frames in adopting bots and custom user tools

Research on the adoption of bots in online communities has often focused on how users develop
bots as custom tools or extensions of platforms [17, 18, 36, 64]. This work highlights how users
shape their sociotechnical environments in generative ways, underscoring the potential for user
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autonomy, creativity, and control. Made by users themselves, tools like bots are inherently well-
aligned with users’ needs [68]. Because community leaders on a platform often have similar needs
and expectations, researchers and designers have noted the potential for such tools to be shared
across them [18, 31], in a hopeful vision for how user innovation can democratize opportunities
for tailoring digital spaces. As outlined in §2.1, bots designed by or with users have contributed
incredible value to communities. This has invigorated calls for the further development of user
tools that enable customized management of online experiences on platforms, center users in the
design process, and can be widely adopted across communities [32, 33, 55, 74].

In this vein, Jhaver et al. [31] notes that the expertise of community moderators will make them
valuable resources in the future development of shared moderation tools. This work describes
how community moderators on Reddit use one such shared moderation tool Automod, a bot
originally created by Reddit user and moderator Chad Birch. Community moderators on Reddit
similar practices and concerns, and Automod quickly became popular and was eventually made an
official Reddit feature. However, the research by Jhaver et al. [31] underscores several challenges
and barriers in the use of Automod, especially for users who had less technical expertise. For
example, as Automod used regular expressions, which requires some familiarity with computing,
one concern was whether users could adequately anticipate the performance of the tool (e.g., catch
false positives that would unfairly penalize community members) to consider unintended impacts
of their configuration of the bot.
The case of Automod demonstrates how a user-made tool is at once a well-attuned extension

of a platform and the focus of technology adoption when it is more broadly adopted by a diverse
array of users who share some core needs that the tool addresses. When a user-made bot is shared
because the developer feels it will be useful for others, this distinction between the bot as a custom
tool and as a third-party tool is important. As users adopt a bot as a third-party tool, they face new
questions the original developer did not: whether they feel the tool will actually meet their needs,
how to set it up in their community, how to troubleshoot it when things go wrong, and so on.
This challenge is not unique to Automod; Long et al. [42] observes a general prevalence of

misunderstandings about what bots can do and should do between bot users and developers. The
literature on technology adoption offers insight into how and why these misalignments between the
users who make bots and the users who adopt them matter. In particular, an influential approach in
CSCW and social computing comes from Orlikowski [48]’s study of the adoption of the groupware
Lotus Notes in an organization, which describes how existing mental models about organizational
practices lead to the unexpected failures in the adoption of new tools. Subsequent work also on Lotus
Notes by Orlikowski and Gash [49] articulates the significance and implications of these mental
models in the theoretical concept of technological frames used to “identify the subset of members’
organizational frames that concern the assumptions, expectations, and knowledge they use to
understand technology in organizations.” Said simply, technological frames describe the shared
understandings about a technology’s nature (its capabilities and functionality), value (perspectives
of why the technology is adopted), and use (the actual, day-to-day usage of the technology) in
a group. Taking a social constructionist perspective to understand the effects of technologies in
organizational settings [3], research building on the work of Orlikowski demonstrates how various
social processes implicated in technological frames matter for how groups adapt, use, and assess
the outcomes of technologies [36, 60].

Technological frames offer a useful lens for understanding the challenges in adopting tools like
bots because community leaders encompass a wide range of technical backgrounds and may have
different goals, even as they have some organizational similarities that make sharing and adopting
user-made tools compelling. When adopting any novel tool, peoples’ varied frames often need
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to shift to be able to accommodate it; without such a shift that enables people to understand the
“premises and purposes” of the tool, people are likely to use it in less effective ways [48].

However, how community leaders can shift their frames about third-party bots on platforms
remains unclear. In particular, the platforms hosting the communities that would appear to benefit
the most from shared user-made bots present some structural challenges for doing so. First, they
are often decentralized, wherein communities operate relatively independently as distinct spaces.
Second, they do not often integrate user-made bots as official features, which instead operate as
third-party tools people choose to use. Additionally, in the case of Automod discussed earlier, the
bot was a single tool that became officially integrated as part of the Reddit platform. However, a
bot is usually one of many user tools that might be adopted. Together, these factors all obfuscate
how and where community leaders on platforms can shift their assumptions, expectations, and
knowledge about bots to discover shared tools, come to understand their benefits and costs, and
anticipate their potential effects as they seek to choose and implement one. Without addressing
these aspects of bot adoption, the potential benefits of sharing valuable user-made tools become
substantially overshadowed by the constraints of who can use them without incurring heavy costs,
both in terms of labor and in terms of unintended consequences. Such costs are ultimately taken
on by communities who have serious concerns and needs that bots can address when platform
affordances to manage communities are insufficient.

3 RESEARCH DESIGN AND METHODS

3.1 Empirical se�ing

We conducted interviews with a sample of community leaders with relevant experiences on Discord.
Discord is a popular VoIP and synchronous chat-based community platformmade up of communities
called “servers,” which users join with an invite link. Discord users can have special roles and
permissions in servers as moderators, administrators, or the server “owner” (generally the creator
of the community). The main interactions in Discord servers are text-based instant messaging
(chat) and voice-based communications between users in “channels” dedicated to specific topics.
Bots on Discord are automated programs that interact with Discord’s API to perform specific tasks
on a Discord server, from providing entertainment to assisting with community management.
We focus on Discord for several reasons. First, Discord has become an important site of study

for understanding the success and management of online communities [14, 27, 57], including the
use of Discord alongside other community platforms such as Reddit. Although the platform is
relatively new, it is large and growing, reporting 140 million monthly (active) users at the end
of 2020 [54]. Discord hosts millions of discrete communities that are predominately managed by
volunteers, making it a valuable setting for understanding community-level dynamics and patterns
across many groups that share a technical infrastructure. Second, the immense scale and diversity
of interactions across communities on the synchronous platform necessitates automated tools in
community management [35]. Discord thereby offers a setting where the effects of bots are tangibly
felt, which helps us surface the stakes of bot adoption. Relatedly, Discord provides an ideal setting
to understand bot adoption in communities as it offers an API that is used widely to develop and
implement bots and produces multiple resources about bot development for its users. Some bots
are present in millions of Discord servers,1 and Warren [69] noted that “more than 30 percent of
Discord servers now use bots.”

1For example, bots such as Dank Memer, Mudae, and OwO, according to bot usage metrics on the top.gg site.
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3.2 Data collection

Between January–July 2022, we conducted 16 semi-structured interviews with current or former
Discord server leaders who had adopted bots on their communities. We pursued statistically
non-representative sampling [67] and intentionally sought diversity in our interview pool along
dimensions of location, account age, and the bots used. We recruited participants in three ways:
from two servers where community leaders hang out, from servers dedicated to certain bots, and
by directly messaging community leaders who were using certain bots. To thank participants for
their time, we offered participants an Amazon e-gift card valued at 20 USD. Interviews were on
average 56 minutes and took place over video calls. Twelve interviews were conducted by the first
author, and four were conducted by the third author.
The protocol guiding our conversations focused on: (1) an overview of the bot and relevant

community to contextualize the bot adoption process; (2) the story of how participants adopted
the bot; (3) how participants’ impression and use of the bot changed since initial adoption to elicit
reflection on the adoption process. Taking advantage of the strengths of qualitative approaches in
articulating phenomena [11], we focused on discussing detailed descriptions of the adoption process
with participants to articulate less visible forms of work powering the successful management of
online communities. Across interviews, this protocol remained relatively consistent in focusing
on contextualization, the bot adoption story, and reflection. However, as described in 3.4, earlier
interviews helped refine the questions we asked about the story of the bot adoption process,
particularly between the two rounds of interviews. To contextualize our data, we also asked about
participants’ background with bots and Discord.

3.3 Description of interview pool

The description of our interview pool is summarized in Table 1. Age ranged between 18 and 31 years
old at the time of interview. The participants included nine men, six women, and one non-binary
individual. While most participants were in the United States, some were in South and Southeast
Asia, the Middle East, and Western Europe.

Participants reported a wide range of Discord experiences (5-85 months on the platform at
the time of interview) and technical expertise. We also asked participants generally about the
community the bot was used for as that could have bearing on why a bot might be added. Because
participants were (or had been) on multiple servers, we did not discuss the details of every server
the participant was on. In some cases, participants only described the community in brief and in
the abstract. However, from the server contexts we heard, our pool captured experiences on diverse
kinds of communities including those for learning, hobbies, YouTubers, friends, companies, NFTs,
university sports teams, and games. A summary of select server community topics can be seen in
Table 1. We note that while most of the communities discussed by participants were relatively large,
with thousands of members, two participants (P2 and P8) also mentioned smaller communities with
about 50 members. The largest communities mentioned, with hundreds of thousands of members,
tended to be those that were officially affiliated with games or companies. Overall, participants
were leaders of communities across different sizes although the adoption of bots seemed to occur
more frequently in larger communities, which is supported by past work from Kiene and Hill [35].

Finally, we summarize key bots substantively discussed with interviewees in Table 2 in the Ap-
pendix. While several bots came up repeatedly across interviews, the semi-structured conversations
also left room for discussion of multiple bots. Our interviews therefore capturemultiple experiences
of particular bots as well as experiences across many bots, including some custom bots. Our focus
here was on bots that facilitate various aspects of community management (e.g., moderation,
governance, newcomer onboarding, etc.). However, participants frequently also mentioned bots

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CSCW1, Article 216. Publication date: April 2024.



Adopting Third-party Bots for Managing Online Communities 216:7

Account

Age Gender age Technical

P# (years) identity Geography (months) experience Server topics

P1 28 M Southern USA 66 Medium Gaming,
Blockchain

P2 20 F Midwest USA 13 Low Fandom

P3 18 M Southern USA 54 High Bot

P4 19 M East Coast USA 48 High Company

P5 19 M Southern USA 48 N/A YouTuber,
Gaming

P6 24 M United Arab Emirates 72 Medium University

P7 22 M Southern USA 70 Low Personal

P8 19 F Malaysia 48 Low Personal

P9 21 NB Southwest Germany 62 High Bot, Coding

P10 20 M Southwest Germany 69 High Personal

P11 20 M Central India 60 N/A Ads, Content
creators

P12 23 M Thailand 5 Low Gaming

P13 27 F Southwest France 77 High Language
learning

P14 26 F East Coast USA 86 High Music bot,
personal

P15 31 F West Coast USA 27 Low Homestead

P16 22 F Southern USA 69 Low Gaming

Table 1. Summary information about participants. Some details have been obfuscated to protect participant
privacy. “Technical experience” refers to technical knowledge noted by the participant, with “N/A” if the
participant did not give any information to this end.

used for other tasks like entertainment for the community, which we include in Table 2. Some bots
included “premium” features for a subscription fee.

3.4 �alitative analysis

Following the grounded theory approach in Charmaz [9], our analysis involved line-by-line induc-
tive coding, iterating as needed, and then memoing with initial themes, patterns, and directions.
Our interviews were conducted in two rounds: the first in January–February, 2022 (10 interviews)
and the second in May–July 2022 (6 interviews). Initial coding and memoing of this first round
of interviews revealed parts of the protocol described earlier in §3.2 that required follow up. We
then pursued the second round of interviewing, using a revised protocol focused on those parts
of the bot adoption story that remained unclear from the first round. After this second round, we
conducted initial coding on the new interviews. We determined data saturation by a heuristic of
redundancy in content, themes, and codes that suggests replicability [11, 16], keeping in mind
Braun and Clarke [4]’s observation that saturation “cannot be determined (wholly) in advance of
analysis.” Finally, we conducted a new round of coding and memoing on all interviews to synthesize
across them resulting in over 3000 initial codes.
The first author organized the initial codes into focused codes to collapse repetitive codes and

identify the most relevant ones. Organizing the focused codes into a map of clustered, related codes,
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the first author then developed axial codes of higher-level themes. From this thematic map, we
generated additional memos. Through iterative discussions around the axial code map and memos,
we refined a set of findings until reaching agreement.

4 FINDINGS

We highlight three key themes identified in our interviews. The first theme (§4.1) focuses on
challenges around bots as tools whose third-party nature heightened uncertainties about the costs
and considerations of adopting them. The second (§4.2) elaborates how an emergent user-driven
network of social and informational resources spanning across communities has helped address
these challenges, and the third (§4.3) centers on how the social nature of bot adoption shaped users’
technological frames of bots across Discord communities.

4.1 Challenges of adopting third-party bots

As participants sought to adopt bots, they described core challenges around the security, reliability,
and fit of the bot. These challenges captured the uncertainties of adopting a tool made by someone
else, which often created ambiguities about what one could expect or assume about it. Challenges
were therefore not just about configuring bots but also about the costs and considerations in
adequately assessing the nature, value, and potential use [49] in order to adopt a tool that fit with
the community’s needs and goals.

4.1.1 Security and reliability concerns in layers of dependencies. Adopting a bot (i.e., “inviting”
it to the server) entailed granting it administrator permissions to the server, like managing chat
channels and chat content as well as kicking and banning users. This meant that once added, a bot
could effectively “take over [a] server” (P2) without much recourse, and participants recurrently
described third-party bots as potential security risks that could “break their servers” (P14). However,
first-hand experiences of malicious bot developers were not especially common. Instead third-party
bots more often posed potential security risks because they were developed and maintained by
fellow Discord users who may be vulnerable to bad actors or simply unreliable, which could be
harmful to communities. P13 remarked that they had “a lot of trust issues when it [came] to bots”
because they had heard about poor security practices of developer teams, even those of big bots
that everyone seemed to trust. For example, in some cases, developer teams accidentally leaked
their bot token (i.e., a key that enables access to and control of a bot) in the wild, which enabled
malicious users to use it to take over a bot and destroy servers.
These concerns were heightened because participants nevertheless saw bots as core to their

work of effective and safe community management. For example, after a developer lost the data
powering the bot (e.g., records of who adopted the bot and what their settings were), P16 found
that their work to configure a moderation bot in their community had been lost. While seemingly
lower-stakes than a bot takeover, this could be consequential as bots like the moderation bot of P16
functioned as security mechanisms on servers, catching scam and virus links, producing activity
logs supporting moderation work, and filtering hateful language. Bots could also go down due to
reasons outside of the control of developers, such as when Discord updated its API and disrupted
the functionality of bots, or if infrastructure such as hosting servers went down. When the services
of a bot were disrupted, communities became vulnerable to risks and doubly took on the costs
of failure. In light of this concern, participants described adding multiple bots that had similar
functions as back-up tools.

The unpredictable layers of dependencies that third-party bots evoke contrast with the sense of
certainty and control afforded by custom bots (as described by participants such as P9, P10, and
P15). However, control also came with a sense of responsibility: “When you have ownership over
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something, you truly have ownership over the problems” (P15). Whether communities wanted to
take on this ownership over such problems was not always clear. For example, P4 recalled two
different communities they were involved in that took very different stances: in one case, the
community “didn’t want the developer to be in control whether the bot was on or off [and wanted]
the security of hosting it themselves”; in another, the community preferred to “trust the developer
to keep the bot online because otherwise that [would be] more responsibility” on themselves. Thus,
the uncertainties of third-party bots as external tools could be both a vulnerability and a boon:
while they imposed distinct concerns, they also enabled individuals to distribute the responsibility
of bot-related security practices.

4.1.2 Barriers to selecting the “right” bot. Participants needed to decide whether a bot would be
an appropriate choice as a technology to support their needs and processes [48]. Interviews with
participants revealed an enormous number of third-party bots one could adopt, many of which
overlapped in functions. While participants generally liked having a wide range of choices, this
also meant that knowing what bots were available and which were good fits was not always
straightforward. Sometimes, participants had not initially realized that bots were capable of doing
certain kinds of tasks. In particular, while many bots that directly interacted with community
members were recognizable to even newcomers, bots that supported the critical back-end work of
community management were less visible, which made anticipating their potential value and use
much more difficult.

Participants described needing to select from many options of bots that essentially performed the
same tasks, which further complicated this process. Some factors such as cost, when bot developers
sometimes paywalled more “premium” features, were straightforward reasons to adopt or not
adopt a bot. However, other important factors — such as whether the bot developer was reputable,
the bot worked well, or the bot was easy to use — required more in-depth knowledge and context
that couldn’t be gleaned from a description of a bot alone. Participants also cared about what they
saw as the social values of the bot developer, such as P10 who got rid of a bot after realizing the
bot developers supported Non-Fungible Tokens. More often, however, differences between bots
that offered similar functions were fine-grained in expectations about the user experience, which
required going actually configuring and using the bot to discern. For example, P5 distinguished two
moderation bots by how they allowed users to add words they wanted to filter, with one using a
simple graphic user interface where users would input and delete words one at a time like “building
blocks” and the other using an open text box for users to enter words separated by commas. While
a subtle difference, the bot with the open text box offered more flexibility, enabling mass insertions
and deletions of words to make configuring filters less tedious, and therefore preferable to P5.

Given the testing and research needed to scope out mental models of how particular bots worked,
the selection process of adopting a third-party could be both time- and labor-intensive. Of course,
participants sometimes found the process to be relatively smooth, simply adding the first bot they
found on a search engine. However, these bots tended to be popular, multipurpose bots that favored
a breadth of functions over depth, and were not always a good fit for what a community needed
(possibly making community management less efficient).

On the other hand, it could take a considerable amount of work to find better alternatives, not
only due to the subtleties of bots described in the prior paragraph but also due to the simple issue
of needing to know potential alternatives even existed. Even after selection, it could take even more
time to properly set up and configure a bot, especially for more powerful bots which had steeper
learning curves and in turn imposed knowledge barriers. P4 recalled that although “the instructions
list [of the bot] made it sound like set-up would take an hour, for me, it took the entire week to get
[the bot] up and running”; P3 mentioned spending “a couple days [...] over a weekend [...] just like
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and choose bots by aggregating and sharing user feedback on bots in the form of votes, ratings, and
reviews. Because these websites tend to sort all their lists of bots by the number of votes received,
potential bot adopters see the bots with the most votes first by default.

However, given the concerns described in §4.1, reputation was more than just numbers. A highly
valued technology for one group may be seen differently by another [50], and participants sought
more nuanced information to understand a bot’s value and use for their community. This search was
facilitated by communities which served as hubs for moderators, managers, developers, and other
community leaders to gather, network, and chat about the work of maintaining and improving their
respective communities. The most prominent such hub was one officially run by Discord called
Discord Moderator Discord (DMD), but participants also pointed to other hubs that had organically
emerged. P1 claimed that these hubs were often the first place people went if they were looking for
a bot, and participants mentioned finding bots in these hubs both by lurking (P14) and by directly
asking for recommendations (P1, P3).
An important aspect of word-of-mouth discussions on hubs (vs. asking a random community

about their bots) was that members of the hub began to get to know one another as they discussed
several dimensions of community management in a space dedicated to fostering successful com-
munities. As they did so, participants could solicit trustworthy recommendations from people
beyond their existing personal network, search discussions about specific bots archived in the
conversational logs, and even receive unsolicited recommendations for bots that others thought
they would like. Meanwhile, bot developers who were in the hub also developed a reputation for
being reliable, detail-oriented, careful, or engaged — all translating to the reputation of the bot.
The dynamics of reputation, reliability, and trust apparent in intercommunity hubs underscore the
social nature of bot adoption apparent across our interviews, particularly to address the challenges
tied to third-party tools in §4.1. P14 most explicitly surfaced this in recalling how they adopted a bot
not necessarily because its functions were clearly superior to alternatives but because they knew
that “the developer of the bot was someone very trustworthy in the broader Discord community.
I don’t want to bring popularity into this, but this person is very well-known in the moderation
community and developer community.”

4.2.2 A sense of care in crowdsourced “customer” support. When learning about and setting up a
bot, participants reviewed the written guides of bots online, generally in the form of developer doc-
umentation. However, documentation across bots appeared to be inconsistent in quality, confusing,
or limited in what it covered, leaving the nature of the bot overall unclear to new users. In some
cases, documentation was extremely sparse or difficult to find at all. As a result, participants had
to construct knowledge about bots on their own and often described turning to other users (e.g.,
on hubs) or experimenting with the bot. In particular, interviews highlighted the significance of a
bot’s support server, or a Discord community centered around the bot, in answering questions and
providing support. Typically owned by the bot developer, these support servers provided access to
a developer or their support team for any bot users with questions. On their end, some developers
also gave regular updates on the support server or responded to inquiries about bugs, which shaped
participants’ sense of whether the bot was well-maintained.
Support servers were especially useful because they enabled access to other bot users, not just

developers, for “customer support” (a phrase used by P11) in using a bot — especially power users
who were more knowledgeable, technically-savvy, and had more experience with it. Having a
community of responsive and helpful fellow users was often crucial in helping participants set up,
configure, and troubleshoot bots properly, as there were far fewer developers than users of a bot
to field inquiries. Having used the bot before, other users knew how to “tweak the bot” (P3) and
could share how to “apply [tips] in your own server” (P12). These tips and tricks that came from
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experience were especially helpful in implementing bots that involved more elaborate settings
which could resemble code. Additionally, they responded to users’ particular requests. For example,
P11 felt confident that going to the Dyno bot support server would yield a rapid and personalized
response to help them troubleshoot something from other users:

If I’m changing a setting and it doesn’t work, I’m like, What the hell happened? I go
to the support server and say I was doing this, this, and this. And then this happened.

And I will attach my screenshots, like, what is the error that’s coming up? What is
the output? [...] I can tell them the whole situation. And I’ll get a reply within like
10 minutes; that time is like, the max point. Sometimes after just 10 to 15 seconds,
someone posts a response in the support server.

In short, support servers enabled learning without needing to rely on the quality or capacity
for communication from the bot developer. A sentiment of shared care pervaded many of the
statements around support servers. Participants like P3 described how they felt other users cared
when helping P3 out during a stressful moment in troubleshooting, with some members of the
support server even offering to join a participant’s server and fix an issue for them. Such a sense a
care cultivated the feeling that there was a community around the bot that was ready to help and
jump in to help make their community successful. In contrast, support servers where users felt
developers no longer cared and where user-to-user support was not allowed were disappointing,
even becoming a reason for participants to switch to a different bot.

However, a sense of community did not supersede the support function of the server; participants
were still primarily there to better understand how and why they might use a bot to address
community management issues. P13 suggested that centering the community aspect of a support
server could be counterproductive to what made a support server feel caring, by burying questions
and advice. This could also dilute another direct benefit of support servers, which was by serving
as a searchable archive of user discussions that people could reference. Some support servers even
deliberately collated user-made guides that were, as P7 recalled with surprise, much more detailed
than the documentation or official information about the bot. While talking about learning how to
configure a YAML markdown file of a more complex bot, P3 described how the support server had
“a whole category of channels that just example configurations, that you can copy and paste, and
it does the work for you.” In this way, the sense of care of support servers was directly tied to its
value as an informational resource for participants to better assess the nature, value, and use of
potential bots to adopt.

4.2.3 Members of the community as recommenders and troubleshooters. Participants also recalled
turning inwards to their own community members, who had varying degrees of familiarity with
bots themselves. By doing so, participants could make decisions about bots that would be appro-
priate within the particular context of their community. Community members not only served as
recommenders, but also as troubleshooters. For recommending, participants noted they adopted bots
proactively recommended by or solicited from community members, sometimes as direct attempts
to improve current community management processes. One participant even had a semi-formal
suggestions channel for bots, where people could vote for bots to be added.
For troubleshooting, participants described reaching out to others to ensure that a bot was

functioning as intended, after initially doing some testing themselves. While P3 mentioned asking
a friend to help test a bot, more often participants asked community moderators or staff as well as
regular communitymembers. P2 felt that doing so gave themmore insight into how the bot impacted
the different kinds of users with varying levels of permissions and access in their community:
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As the owner, I have all the perms. So it’s nice to be able to talk to people with less
perms and see if their experience is affected [...] I try to ask the moderators because
they also have a lot of perms. I try to ask people who have kind of just the base, normal
perms - so usually a super active member of the server who’s down to do anything,
and they’re like: Oh yeah, I’ll help you with the bot, sure.

Getting input from regular community members could be very valuable for catching things that
community moderators or staff didn’t notice. For example, P5 recalled how community members
not only suggested bots but also suggested turning certain features of bots on and off based on
what they were seeing on their end.

To effectively troubleshoot the setup of bots with community members before officially rolling
them out, participants employed distinct strategies, most notably including homebrewed “sand-
boxes.” In particular, participants had private “dummy servers”, or servers that they had made to
add and test bots over time (sometimes, as a blank copy of the actual community they planned to
add a bot to), or private channels on their existing community specifically used for testing bots.
In these “sandboxes”, participants would invite a few community members they trusted and test
functions of the bot with them to “try to make sure that everything’s working [...] so we wouldn’t
break anything” (P7). For bots that helped manage community engagement by interacting directly
with the community, this included having community members test whether the bot would respond
as desired, such as sharing memes, starting mini-games, or responding to member queries. For
bots that helped manage administrative or moderation aspects of the community, this included
having community members write messages that should be moderated to check if the bot would
appropriately filter and remove such messages and record the apparent rule violation in back-end
logs. If an issue was apparent, the problem would be constrained to the dummy server or the specific
channel until fixed, and the actual community would continue to smoothly run in an otherwise
potentially-disruptive moment.
The involvement of community members in recommending and testing bots appeared to en-

courage social bonds and trust between members and leaders. Participants felt it was important to
make sure community members’ wishes for certain bots to be added were respected (especially
for bots that interfaced with community members), at times overriding admins who felt some
community-proposed bots were not useful. Recalling discussing which bots to add with other
members, P8 explained how “brainstorming and coming up with the idea of what we wanted this
community to be was very enjoyable.” At the same time, bot adoption did not consistently engage
nor prioritize community members. Community leaders also stated that it was also not clear that
it was always better to. Being too obvious that a bot was being adopted could be undesirable,
like if the bot was meant to address issues with scammers and spammers, in case it gave bad
actors insight into the community’s moderation strategies. Moreover, community leaders ultimately
retained executive decision-making power. For example, P9 felt community members should make
a convincing case for a bot if they wanted it added: “If a user in one of my community suggests a
bot, I expect them to fight a bit about why I should add the bot and what features it has. And if
they cannot supply that, then I won’t look into it. If they can supply both of those to a reasonable
extent, then I will go check the homepage of the bot.”

4.2.4 Moving towards more complex tools. Participants often described a trajectory towards using
more complex, technical tools as their expectations and assumptions about bots evolved. For
example, P16 described starting off with a popular beginner bot to moderate their community
before switching to a bot with more advanced and efficient configurations for language filtering.
Although P16 had no coding background, their prior experience eased their transition to the more
advanced bot: “It was basically using intuition [...] like okay, so this how this [bot] reacted, maybe
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launch into using the bot while working with more experiencedmoderators. Having the opportunity
to actually try using a bot in the everyday work of community management was especially valuable
for bots that involved more back-end configuration. Being a moderator somewhere directly enabled
this because one had to learn the tools a community was using to contribute as a moderator.
Although getting to know how to use a bot was in some ways a side effect of the moderation work,
positive experiences could result in such favorable impressions of bots that participants felt certain
they would use the bots elsewhere. While they had no technical background themselves, P12 was
able to try using an advanced bot while they served as a volunteer moderator on a big community.
Their positive experience using the bot within the moderation team led them to adopt it in their
own community later on, using the same configuration settings and strategies.

Drawing from hubs, support servers, and the communities they were involved with, participants
were able to build intuitions about how bots worked, learn about better alternatives, and advance to
more powerful tools. For participants like P14, because it involved brainstorming with community
members or asking others for advice about bots, this process of learning in bot adoption could
even feel less like work and more like something enjoyable to do. For others, such enjoyment
was in part derived because the process of bot adoption was tied to working together with a
team. Ultimately, the result was that participants with no technical background such as P8 and
P12 were still able to use bots considered to be for power users effectively. Meanwhile, a sense of
expertise was made concrete in the configuration files of more complex bots that required some
basic knowledge of programming, necessitated understanding how technologies like bots work, and
resembled pseudo-code. Participants noted that feelings of satisfaction and growth from developing
bot-specific skills often helped overcome moments of frustration:

It’s kind of like solving a Rubik’s Cube, where sometimes you don’t remember the
instructions in the manual, and then you keep trying, and then it works. Is it frustrating
to learn? Yes. Of course — when it’s still not able to do [what you want]. Once you get
it, though, it motivates you to keep doing it. [And] then the next time the frustration
comes, it pulls you through. (P12)

4.3 Strategies and limitations of customizing with third-party bots

§4.2 showed how individuals leveraged social ecosystems to address uncertainties about bots and
revise their understandings of the nature, value, and use of bots as community tools. In this section,
we describe how the social nature of bot adoption both supported and constrained creative use
of third-party bots. The open sharing of bots on Discord allowed for the adoption of a diverse
selection of bots, each with features that could be further tailored and “stacked” (P1, as discussed
below) to meet the specific preferences of communities. However, interviews also suggest that this
sociality may also stifle innovation as norms around bot functionality and usage calcify.

4.3.1 Creative license in stacking bots. Throughout our interviews, participants repeatedly de-
scribed adopting multiple bots, devising what P1 called a “bot stack:” a set of bots that, together,
offer users what they want and need in a combination of their functions. In place of creating
custom all-in-one bots, a sense that one was customizing the community with third-party bots was
facilitated by two creative licenses participants retained by stacking bots.
First, participants were able to cherry-pick functions across bots, curating a set of functions

that they wanted to have in their community through in their bot stack — a non-trivial task, as
suggested by the challenges of adopting even one bot described in §4.1. Second, participants often
found that many bots offered varying degrees of customizability in their settings, with some being
highly specific in the particulars of how a function worked: “You could decide, like alright: let them
know why they were warned, why they were muted, why they were banned, or whatever” (P16).
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Both the effort of curation and the customizability of many bots ultimately offered participants a
sense of control over how third-party bots behaved, echoing sentiments about how custom bots
could be made to “exactly look the way I want and work the way I want” (P10). In short, while a
single bot may only partly align with an individual’s uses, participants could fulfill their needs and
expectations for what bots could do for their communities through the curation of many.
The curation of multiple third-party bots became a lens through which communities built the

unique community space they envisioned. This was most obvious when participants talked about
wanting to “stand out” with interesting bots that would engage users and foster a lively commu-
nity (P2), or even when participants liked bots simply because they offered more customization.
However, it also became apparent as participants negotiated the capabilities bots could offer them
to appropriately manage the kinds of community members, content, and behaviors that passed
through their community spaces. One participant (P7) explained how they wanted a bot to verify
users’ age so that they could comfortably have conversations without worrying about minors being
in their community. In another case, P4 focused on adding a bot to their stack to easily filter out all
swear words and slurs, because the community they were adopting the bot for (as a paid intern)
was owned by a company focused on high school education resources.

Participants were conscientious and proactive about thinking about how they could “make
the server into what [they] want[ed] it be” (P8), using other other communities as reference for
thinking about their own and actively discussing what would be best in hubs, support servers,
and their communities. In part, this was because bots could not simply be added endlessly into an
ever-growing stack: some bots could “break” one another by accident if they had similar features,
and having too many bots could complicate the load of managing them overall. The mental load
of dealing with configurations across bots meant that participants had to be relatively thoughtful
about what went in the stack. To this end, P5 and P12 both recommended deliberately looking
through other servers to “see maybe what assortments of bots that different servers with different
needs will use” (P5), a reflective strategy that they had frequently used in the past as a jumping off
point to identify potential useful bots as mentioned earlier in §4.2.3. This facilitated discovery of
interesting tools and functions, beyond those a participant was already aware of. Once a bot was
identified as a potential tool of interest, one could then look to other communities as case studies
of how the bot was being used before deciding whether and how to implement it.

4.3.2 Constraints of social ecosystems around bots. As participants sought to customize community
spaces with bots, their choices remained shaped by the prevailing technological frames about bots
within the social ecosystem. This became clear in three key ways. First, the very practice of bot
adoption in of itself occurred because participants now saw bots as integral to Discord, given
that bots were noticeable everywhere. One participant commented that they could not imagine a
Discord community running without bots, and another (P4) claimed that some bots were so popular
that “it was like one of those things your community manager knew about, when she’s like 28 years
old and hasn’t used Discord before.” In other words, the prevalence of bots across communities
attributed a widespread sense of value and importance to bots: that bots existed and should be added,
even from the perspective of newcomers.

Second, participants often described genres of bots without any prompting from the interviewer
— such as ‘fun’ bots, ‘moderation’ bots, ‘utility’ bots, ‘logging’ bots, ‘multipurpose’ bots, or ‘music’
bots — when talking about the bots they encountered in other communities and in discussions in
hubs. These informal genres defined categories of functions that bots might offer, thus suggesting
to participants the nature of bots: what bots can do and how they work in communities. Participants
who were also developers suggested that these genres were not just random labels, but reflected
distinct paradigms of the functionalities that bots offer to communities over time. For example, P13
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recalled how after one moderation bot offered a new strategy for configuring moderation actions,
several subsequent moderation bots that did the same thing appeared and soon came to dominate
the design of moderation bots. These paradigms became apparent to participants as they explored
more about bots in hubs and other relevant discussion spaces.

Finally, the social ecosystem informed what bots people should use for what problems by signaling
which bots were popular, reliable, and safe as described in §4.2. It also told users what bots might
make a community more interesting, successful, or engaged. In some cases, this was because it
seemed any community worth its salt should have a certain bot. For example, P15 remarked that
having certain kinds of moderation-related bots was simply a “common knowledge thing.” Similarly,
P7 added a bot that counted up the stats of their community, such as number of active members,
because “it became common between a lot of communities to have a bot that displayed that kind
of information. So yeah, we were like, yeah, we’ll just go ahead and put it in.” In other words, P7
adopted the bot not because it seemed especially useful or like a good fit for their community, but
because it had come to reflect a common characteristic of Discord communities. In other cases,
it was because a bot seemed to truly make a community stand out, which a community leader
might want to replicate in their own community: “If you join other servers, you can see that there’s
something special about that server. So, I saw [the bot adding something special] and then I was
like, I should have that in my server too” (P11).

5 DISCUSSION

Our interviews showed how participants addressed heightened uncertainties about third-party
bots through social ecosystems that offered participants many formal and informal opportunities to
revise their frames [49] about bots, both supporting and constraining how bots became understood
and used. Below, we discuss the implications of these social ecosystems in enabling individuals to
develop bot-specific knowledge and skills; shifting perceptions of the labor of bot adoption into
something satisfying and fun; and structuring individuals’ sense of the value and roles of bots
across communities with diverse needs and goals.

5.1 Closing the gaps of bot-specific knowledge and skills

Across interviews, people with diverse technical backgrounds were able to adopt bots that ranged
in complexity, including individuals without coding experience successfully adopting bots that
involved configurations in markdown languages that might normally pose knowledge barriers. This
was surprising as prior work has emphasized that misalignments between bot users and developers
produce misunderstandings about bot capabilities and roles [42] as well as constrain who can use
them [21, 31, 59].
Bots in our study did pose potential barriers that could produce such misalignments, with

uncertainties about the nature, value, and use [49] of third-party bots. The stakes of addressing
such uncertainties were heightened by the fact that bots served important security and safety
functions. However, our interviews showed how formal and informal networks of social support,
resource sharing, and discussion among users helped close knowledge gaps so that bots could be
effective and useful for a broad range of potential bot users. Orlikowski [48] notes how Lotus Notes

ultimately failed because users did not understand the collaborative nature of the software. In our
interviews, we observed that social and organizational learning about the nature, value, and use of
bots was facilitated by a variety of means. Participants could gain insights about bots by looking
at what other communities used, seeing recommendations from community members, and both
lurking and asking in hubs. Participants also often turned to support servers for the bot, where
other users offered tips, guides, and support, and developers could be easily reached. Such support
servers echo earlier work which found that discussion spaces for software customizations were
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valuable for customization sharers and users alike [26]. Similar opportunities for engagement across
communities additionally mattered for figuring out what kinds of bots existed, how particular bots
worked in comparison with another, and what to do when problems arose. This was especially
true for bots that support key aspects of community management, which are not always visible
from the outside, rendering nuances of how third-party bots actually operate obscure unless
existing documentation is extremely thorough. Ultimately, through these diverse social resources,
participants were able to build bot-specific knowledge and skills as they revised their technological
frames (assumptions, expectations, and knowledge) [49] about bots over time, often shifting to a
more sophisticated curation of various “advanced” bots regardless of technical background.
Our findings show that the diffusion of end-user tools on social platforms should be matched

with efforts to provide social scaffoldings that support exploration, learning, and user discussion of
those tools. Bots and other end-user customizations enabled via APIs offer valuable opportunities
to tailor sociotechnical environments [18, 19, 35, 52, 61, 64, 75]. However, not all users are able to
create custom bots, and sharing tools across users can be extremely fruitful [31]. We observed that
sharing of tools involved challenges not only around the effort configuring a bot but also around
the work of assessing it. Our findings highlighted that these challenges can be addressed when
participants can communicate and coordinate across communities to understand what tools can do,
clarify how they work in practice, and learn how to set up and troubleshoot them.

On Discord, bot support servers were common and the platform itself hosted an official hub for
community leaders (although other hubs existed as well). However, much of the social interaction
around botswas also emergent and informal. For example, simply seeing the tools other communities
used raised an occasion for participants to reach out. Participants serendipitously came across bots
as a part of being communities that they enjoyed. While platforms may benefit from deliberately
cultivating intercommunity interaction, we caution against toomany top-down strategies to support
interaction around tools, which may overengineer how people approach these user-made tools or
peoples’ sense of community in intercommunity spaces. Instead, facilitating bottom-up, user-to-user
interaction and support across communities is likely to cultivate the benefits observed in this study.

5.2 Bot adoption as collaborative, communal labor

Conversations with community leaders highlighted how regular community members took on
supporting roles that aided them, recasting bot adoption in a more collaborative and communal
light. While prior work finds that the adoption of tools is done by a small subset of skilled users
[21, 31, 42], our work extends these observations by showing how regular community members
also support those users: bringing effective tools to the attention of community leaders, using their
differential administrative permissions to help more thoroughly test bot behaviors with community
leaders, and at times even offering suggestions for fixing bot settings.
One implication of these results is that affordances which facilitate wider participation from

different kinds of community members can enhance and improve the process of tool adoption.
Community members were ostensibly users whose community experiences were impacted by the
bots, but also offered valuable insights as technologists. As incongruent views between groups
about an adopted technology can undermine its successful deployment [49], our interviews show
how sharing the labor of technology adoption can foster opportunities for groups to sync with
and learn from each others’ differing perspectives. This can soften any disruptions that come from
adopting a new technology. However, a potential concern with having a community at large more
involved is whether the subsequent visibility of management strategies associated with a tool
(especially for user verification and moderation-related tasks) will make them easier for bad actors
to circumvent [6, 22, 31]. Broader community participation in tool adoption should be constrained in
who is brought into the fold, how long, and to what extent, in controlled environments. Participants
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selectively brought trusted community members into the fold, inviting members temporarily to
homebrewed sandboxes (i.e., dummy servers) or dedicated channels.
Sharing the labor of bot adoption may also engage communities more deeply by enabling

new ways of participating in the community. Bots were a part of shaping community identity,
and community members often advocated for bots that would enable them to have the kinds of
interactions they wanted. Meanwhile, community members could now see the normally hidden
back-end of community management. The value of a bot may not be only in how it can automate
tedious tasks at scale [23] or enhance the sense of community with engagement strategies [61],
but also in how it becomes an artifact around which communities collaborate and deliberate upon,
cultivating engagement in of itself. These collaborative and communal dimensions seemed to shift
the way participants perceived the labor that goes into adopting bots. Participants in our interviews
tended to emphasize how they saw the process as fun, satisfying, and part of the community-
building process, even while acknowledging the frustrations, costs, and challenges of the bot
adoption that evoke ongoing questions about how platform companies profit from the invisible
labor of communities [39, 40]. As participants talked about finding and sharing support and useful
information in support servers and hubs with other community leaders, these frustrations, costs,
and challenges were recast in a positive light by putting the focus on what participants learned
and were able to now do.
On one hand, this suggests that various social benefits — such as personal growth, learning,

relationships, and interpersonal interactions — from the bot adoption process itself can mitigate
the negative tensions around the labor involved. By cultivating social relations around the work of
its adoption, bots offer value beyond their functional roles. On the other hand, such a perspective
may be misconstrued to diminish the human labor that powers sociotechnical infrastructures
like bots [15, 20, 38], especially the labor of those who are not designers or developers [30]. We
caution against presuming the benefits gained by users during bot adoption signify gains that
are an equivalent exchange for the value of the labor of bot adoption. Rather, we hope future
work examines how the different kinds of value that emerge in the work of community leaders
interact to shape outcomes like the emotional care and costs of community management [13, 73]
or engagement and retention of members of community moderation teams [56].

5.3 Shaping assumptions, expectations, and knowledge about third-party tools

Our findings described how the social nature of bot adoption guided the evolution of participants’
technological frames [48, 49] (their assumptions, expectations, and knowledge) about the nature,
value, and use of bots: i.e., what bots are and can do, why certain bots are worth adopting, and
how the bot can be and is used. While participants sought to use bots to create unique, stand-out
communities by stacking bots, we highlight the implications of leaders converging on similar
technological frames when trying to effectively manage their communities via shared tools.
Spaces of informal, community-based learning like those we observe in our work can often

produce archetypes about concepts that shape subsequent learning and exploration [10]. Interviews
with participants pointed to ways that peoples’ understandings narrowed from engaging in social
ecosystems around bots [50]. This may have undesirable side effects. For example, one participant
noted that the popularity of a bot developer played a role in selecting a bot. While we can reason
that the developer may be popular because they have been responsive and has maintained their
bots well, popularity among community leaders can also be built in ways that do not correspond
with the value of a bot. The question of popularity surfaced when participants talked about initially
using widely-used bots that they realized later were subpar, eventually replacing them. Similarly,
participants added bots that gave them affordances to look like other communities, even if they did
not find those affordances particularly compelling.
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The constraints of technological frames can be generative when coupled with capacity for user
innovation [36]. However, adoption of third-party bots means that user innovation lies in the
creative liberties participants take in bot stacking, rather than creating add-on scripts or extensions.
Concerns that these influenced choices are limiting or non-optimal are part of the question of
how to curate a “good” stack of bots (or other user-made and -facing tools). Participants in our
interviews took advantage of what they could do with bots through bot stacking, and it was clear
that they were often deliberate and thoughtful about what bots to add. As more user-facing tools
for social platforms become available [e.g., 32, 55, 74], we note that understanding how users might
recognize or overcome the constraints of existing tools will be critical. To this end, the practice
of bot stacking (and similar curation of sets of user tools) is a rich area for future work. Closer
examination of these practices could have concrete design implications for improving the design of
user tools in general, especially by considering the technological frames made salient by bot stacks.
For example, as participants cherry-pick functions across bots, understanding how resulting stacks
diverge in nature, value, or use from already identified “roles” bots play in communities [58, 75]
can generate new ideas for valuable tools that support community management.

More broadly, the importance of social ecosystems in how tools of community management are
adopted underscores the significance of intercommunity dynamics between community leaders,
or how community leaders across communities positioned themselves and the management of
their communities in relation to one another. These dynamics guided decision-making during
bot adoption: community leaders across communities directly discussed bots and community
management together, searched through each others’ communities for inspiration, served as mods
and admins in other communities, and ultimately used shared tools that constrained them in similar
ways. However, these intercommunity interactions may also create space for novel ideas and
uses to emerge through discussion and reflection, i.e., for new frames about bots to be reflexively
developed. We suggest that further attention to interactions among community owners, moderators,
bot developers, and leaders across communities will help us explain the assumptions, expectations,
and assumptions around third-party tools in managing online communities. In doing so, we build
on a growing body of work examining the interdependence of online communities [63, 65, 66, 70],
such as the relational dimensions of how communities are managed [8, 29].

6 LIMITATIONS AND FUTURE WORK

The findings of this study are limited by the experiences of our participant pool. In our recruitment
strategy, for example, we did not systematically account for factors such as community size that
might affect bot use [35] and related strategies for managing communities [37, 41]. Most participants
described experiences on larger communities, which is in line with quantitative findings from
Kiene and Hill [35]. However, as we sought to understand bot adoption as a process, we focused
on sampling for various experiences with bots. Our participant pool covered a wide range of
community topics and scales, user account ages on Discord, and individuals’ technical backgrounds.
Our empirical focus on Discord also brings into question how our findings might generalize to

other platforms. We noted in §3 that Discord sees prolific use of its API, with thousands of bots [69],
and produces multiple written resources for users. This may mean that Discord is unusually mature
in the ways users adopt bots, and features like community leader hubs or support servers may not
be common on other social platforms. Regardless, as our data includes a variety of experiences
across different bots, we believe our findings offer valuable lessons about third-party bot adoption
that are applicable to many other social computing platforms with public APIs. Although some
details may be particular to Discord (e.g., top.gg), broader points about the process of adopting
bots such as evaluating the fit of multiple bots and having security concerns are all likely to be
seen in other online community platforms.
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Future work might investigate how specific aspects of social ecosystems around bots differ across
platforms and shape the ways people are able to shift and revise their technological frames. For
example, on some platforms, affordances that facilitate direct communication across communities
may not make sense or be normatively difficult to implement, such as in Slack workspaces. Under-
standing how intra-community support from community members can provide the informational
benefits participants gained in intercommunity spaces in our work (e.g., looking to other communi-
ties to assess a bot’s value and use) will be valuable to account for these differences when designing
to support the adoption of user-facing tools more broadly. Quantitative studies might measure
interpersonal dynamics in bot support servers that support successful bot adoption, or evaluate
mechanisms to improve trust in third-party tools. Other work might focus on intra-community
dynamics, i.e., building tools that can support troubleshooting strategies or community deliberation
about bots (and other technical and infrastructural aspects of the community). Meanwhile, close
examinations of bot stacking practices across users and discussions about bots in hubs can further
our understandings of how users might creatively overcome the constraints of third-party tools
on platforms. Research in these directions will help us better understand the consequences of the
sociality of bot adoption in managing communities on platforms observed here.

7 CONCLUSION

We find that adopting third-party bots involved navigating heightened uncertainties about their
security, reliability, and fit. Participants addressed these concerns through social ecosystems that
emerged around bots as user-to-user networks of resources, support, and knowledge. These ecosys-
tems helped participants revise their technological frames about bots and ultimately close knowledge
gaps across diverse technical backgrounds. Given prior work highlighting barriers faced by users,
this suggests that the diffusion of bots and similar tools on online community platforms be matched
with efforts that facilitate interactions, social learning, and sharing about tools across communities.
Participants also described receiving recommendations and help from community members during
bot adoption, contrasting with prior work emphasizing the role of a small, skilled subset of users
in bot adoption. The communal and collaborative dimensions of bot adoption both had practical
implications and shifted participants’ perception of the labor they were doing into something fun
and satisfying. Finally, as the social ecosystems around bots shaped participant understandings
about bots, our work shows that the ecosystems both supported and constrained how participants
saw the value, functionalities, and possibilities of bots in their communities by aligning frames
across communities. Together, these findings underscore the importance of attending to the social
nature of adopting third-party bots in online communities, surfacing opportunities to better support
the adoption of existing user-facing tools on platforms.
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A DESCRIPTION OF BOTS

Bot Description P#s

MEE6 Moderation (e.g. filtering) alongside content and P4, P5, P6, P7, P12
engagement, e.g., user roles and alerts for Twitter
content, that make it a more multipurpose tool

Dyno Moderation with a simple dashboard UI alongside P1, P3, P4, P5, P11
some simple fun features such as random pug images. P12, P13, P16

Carlbot Multipurpose: moderation, logging, polling, P2, P6, P11
welcome messages, leaderboards, etc.

Tatsu Community engagement with games and leveling P7-10
(gamify interactions as points).

YAGPDB Multipurpose: moderation, user roles, connecting P8, P11, P16
social media feeds, cat facts, etc.

Bot#1 Utility focus on logging activity, e.g. user joining P5, P10
or being banned.

Bot#2 Advanced customizable moderation, geared for large- P3, P4, P12, P13
large-scale communities.

Bot#3 Multipurpose: administration, moderation, games, P1, P14
survey-building, trivia, etc.

Bot#4 Anti-spam, specifically to block spam bots that P15, P9, P13
“raid” communities.

Bot#5 Community engagement with games and leveling. P2, P8

Bot#6 Smart link detection and filtering for anti-scam P12
and anti-virus defense.

Bot#7 Utility and admin support such as archiving, spam P10, P13
configuration, and user information.

Bot#8-10 Moderation bots with more advanced configuration P1, P6, P14, P16
than a toggle-option dashboard.

Bot#11 Bot enabling live-time music sharing. P4, P14,

Bot#12 ID verification of users to deter bots and P7
alternative accounts of banned users.

Table 2. Descriptions for key bots discussed by participants in the study. The table includes bots that were
either mentioned frequently or in interesting cases to contextualize the findings. We note the participants
who most prominently discussed these bots.
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