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Abstrakt

Die rasante Entwicklung sozialer Netzwerke hat die Art und Weise verandert, wie Menschen miteinander
interagieren. Bedenken hinsichtlich der Privatsphdre, des Datenschutzes und des Einflusses grof3er Un-
ternehmen haben jedoch zur Entstehung dezentraler Alternativen gefiihrt. Im Gegensatz zu kommerziellen
Plattformen versprechen dezentrale soziale Netzwerke eine grolRere Autonomie fiir Nutzende und eine
Community-basierte Verwaltung. Diese Masterarbeit untersucht die Aktivitat auf Mastodon, einem der
bekanntesten dezentralen sozialen Netzwerke, und die Faktoren, die das Verhalten der Nutzenden beein-
flussen, darunter Verwaltungsstrukturen, technische Infrastruktur und Engagement. Mithilfe eines quanti-
tativen Ansatzes kombiniert diese Studie die Analyse von Mastodon-API-Daten mit einer grof} angelegten
Umfrage unter Nutzenden. Die Ergebnisse zeigen, dass die GroRe der Instanz und aktives Engagement
die starksten Pradiktoren fiir Aktivitat sind, wahrend die technische Infrastruktur eher eine unterstiitzende
Rolle spielt. Administrative Strukturen wie Moderationspraktiken und Community-Richtlinien weisen eine
schwachere, aber positive Korrelation mit der Aktivitat auf. Dies verdeutlicht die Bedeutung wertvoller In-
teraktionen und lberschaubarer Instanzen, um die Aktivitat der Nutzenden auf Mastodon zu férdern. Da
dezentrale Plattformen weiter wachsen, bildet diese Studie eine Grundlage fiir zukiinftige Forschung zur
Bindung von Nutzenden, Community-Strukturen und der langfristigen Nachhaltigkeit dezentraler sozialer
Netzwerke.

Schlagworter: Dezentrale Soziale Netzwerke, Soziale Medien, Mastodon, Nutzeraktivitat, Nachhaltigkeit
sozialer Netzwerke



Abstract

The rapid development of online social networks has transformed how people interact and share their
thoughts, but growing concerns over privacy, data ownership, and corporate influence have driven a shift to-
ward decentralised alternatives. Unlike commercial platforms, decentralised online social networks (DOSN)
promise greater user autonomy and community-driven governance. This study explores user activity on
Mastodon, one of the most prominent DOSNs, focusing on key factors that drive user activity, including gov-
ernance structures, technical infrastructure, and engagement. Using a quantitative approach, this research
combines computational analysis of Mastodon APl data with a large-scale user survey to examine patterns
of user activity. The findings reveal that instance size and active engagement—such as frequent posting and
interacting with others—are the strongest predictors of user activity, while technical infrastructure plays a
more supportive role rather than a determining one. Governance structures, such as moderation practices
and community guidelines, show a weaker but positive correlation with user activity. These insights high-
light the importance of fostering meaningful interactions and keeping communities at a manageable size
to sustain user activity on Mastodon. As decentralised platforms continue to grow, this research offers a
foundation for future studies on user retention, community governance, and the long-term sustainability of
DOSNs.

Keywords: Decentralised Online Social Networks, Social Media, Mastodon, User Activity, Social Network
Sustainability
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1 Introduction

By the turn of the century, the internet had developed rapidly and with it came a radical transformation in
the economic and social life of society. In response to these changes, online social networks emerged, bring-
ing forth new possibilities for communication [19]. Since then, social networks have been growing at a rapid
pace, and by 2024, the number of social media users reached 4.95 billion worldwide [27]. From the initial
goal to foster communication between groups and individuals, they emerged as a global means for people
to interact, share their personal thoughts or express their opinions about political and economic matters
[18]. Moreover, they provide the predominant infrastructure to facilitate inter-personal relationships via the
Internet and allow users to communicate over large distances instantaneously. This surge in popularity and
expansion predominantly favours centralised platforms, where a single entity accumulates a large amount
of attention and users [6].

By the end of the year 2023, Facebook recorded over 3 billion monthly active users, demonstrating an up-
ward trend in its global users for more than a decade [26]. X (formerly known as Twitter), a social media
platform designed as micro-blogging site, allows users to participate in real-time discussions and explore
tweets—a term that has emerged in pop culture, denoting concise postings limited to a specific character
count—on their newsfeeds. By 2024, the platform has reached 415 million monthly active users worldwide
[80]. The large user base of online social networks generates vast amounts of communication data, offering
large-scale insights into the structure of social networks. This has made the use of social network structures
for a variety of purposes attractive [19, 4].

As a consequence, there has been a transition from a user-centred to a more profit-driven approach, based
on marketing objectives and advertisement mechanisms [6]. The marketing industry has extensively utilised
the social network structure, and by 2024, the social media advertising market was estimated to reach 234.14
billion U.S. dollars [25]. Furthermore, centralised platforms have exhibited a lack of regard for user privacy,
authority abuse, conflicts of interest, and vendor lock-in. Hence, online users began seeking alternatives
to current online social networks, aiming to regain control over their data and limit the influence of major
service providers on their personal information. In response to these privacy concerns, both the academic
community and the Free and Open Source Software movement concluded that the development of various
alternative systems is necessary [7, 83]. Hence, decentralised online social networks (DOSNs) emerged. Es-
sentially, DOSNs are online social platforms built on a distributed system, providing all the functionalities as
centralised networks without the disadvantages of a single service provider [34]. Mastodon is a prominent
example of a DOSN and is considered as one of the most popular decentralised federated social networks to
date. It operates as an open-source micro-blogging platform, utilising the ActivityPub protocol to connect to
various instances [61]. The number of registered users on Mastodon has been rapidly increasing over the last
few years, however, the number of active users is decreasing [49]. This phenomenon of initial growth and
success has been observed in previous studies. However, many fail to sustain user activity, resulting in the
transformation of initially active communities into "cyber ghost towns" [63]. To illustrate the decline in ac-
tive users on Mastodon, a graph created using Python is presented in Figure 1. This graph utilises data from
Aprilto August 2024 sourced from the official Mastodon API [58]. It displays the number of servers, registered
users, and active users. Despite the growing number of registered users and servers, there is a noticeable
decline in active users. Moreover, studies monitoring migration from Twitter to Mastodon in October 2022
have demonstrated that the initial surge in registrations did not result in sustainable user engagement. In-
dividuals who persisted in posting on Mastodon received less interaction than they did on Twitter, which is
crucial for maintaining professional discourse [85].
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Figure 1: Number of servers, registered and active users on Mastodon

When users register on Mastodon, 96 per cent of them tend to join the top 25 per cent of the largest in-
stances. However, this user-driven pressure towards centralization is counterbalanced by higher user activ-
ity on smaller instances [39]. The same study by He et al. (2023) found that users of single-user instances
post, on average, 121 per cent more statuses than users on larger instances and that they have in general
a more dedicated and proactive user base. On the other side, a small number of instance owners and ad-
mins have an impact on a large fraction of new users [39]. Research on another popular Fediverse platform,
Pleroma, suggests that some administrators may become overwhelmed by the increasing number of posts
and users they need to manage. Signs of this burden include long delays in applying policies against newly
federated instances and the fact that only 3.5 per cent of instances distribute the workload across multiple
moderators [6]. This imbalance in user activity and engagement has the potential to impact the long-term
viability of Mastodon instances. Furthermore, research indicates that if users do not find suitable alterna-
tives, they are likely to revert to established platforms where they have already established communities
[85].

2 Online Social Networking Sites

2.1 Definitions

The emergence of social media traces back to the first recorded usage of the term in 1994 on Matisse, a online
media environment from Tokyo. In these early days of the commercial Internet, the first social media plat-
forms were developed and launched. [3]. Three years later in 1997, the first recognisable social networking
site, SixDegrees.com, was launched [31]. Whereas SixDegrees was not sustainable and had to close down,
many other social networking sites [11] followed over time, establishing themselves as one of the most im-
portant applications of the Internet [3]. These social media platforms keep attracting millions of users who
utilise them every day [14] and are spending several hours on average online [79]. Boyd and Ellison [14]
define social networking sites as web-based services, characterised by three distinct features:

1. They allow individuals to construct a public or semi-public profile within a bounded system.
2. Within this system, users may create a list of other users they’re connected with.

3. Users can see and navigate through their own list of connections as well as those made by others
within the system.
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Before 2010, social media was mostly used to connect people with similar interests. For instance, in 2007,
Boyd and Ellison [14] introduced the term “social network sites.” They pointed out that the term did not
come from the idea of “networking,” since many users were not looking to meet new people. Instead, they
were more focused on staying in touch with those they already knew. Thus, when the term "social network
sites" was firstintroduced, it highlighted the feature of managing existing social connections [79]. However,
since then the social media landscape has rapidly changed and developed. After 2010, the emphasis shifted
to the creation and sharing of user-generated content [3]. This shift can be observed in Bishop’s definition
[11], who clearly defines social media as “any online resource with content that is designed to facilitate
engagement between individuals”. Moreover, it can be argued that user-generated content is a central com-
ponent of social media definitions since platforms like YouTube, Facebook, and MySpace primarily focus on
cultural and political exchanges. Without user-generated content, these platforms would cease to exist [53].

2.2 History

One of the first recognizable social network sites, SixDegrees.com, allowed users to create profiles, list their
friends, and browse through lists of their own friends. However, it was not until 2003 that various new social
networking sites began to emerge. These sites predominantly fell into two categories: “profile-centric” plat-
forms focusing on broad audiences or professionals (such as Xing, LinkedIn, or Visible Path), and “passion-
centric” platforms aimed at connecting individuals with shared interests, ranging from travellers and ac-
tivists to church members [14]. With the development of Web 2.0, gatekeepers saw a decentralization of
power since virtually everyone was able to produce and share media. Prior to this, mass media predomi-
nantly broadcasted from a select few to a broad audience [31]. Websites initially dedicated to media sharing
began integrating social networking features, ultimately transforming into social networking sites. Notable
examples illustrating this transition include Flickr, a platform for sharing user-generated pictures; Last.FM,
which focuses on music; and YouTube, renowned for video-sharing [14]. Nowadays, online social networks
are considered as one of the most popular applications on the Internet [9]. As of 2024, daily social media
usage has amounted to an average of 143 minutes per day, with Brazil leading at three hours and 49 minutes
[79]. Social media platforms have revolutionized how organizations, communities, and individuals commu-
nicate and share information with each other [34, 9].

2.3 Challenges of centralised Social Networking Platforms

With the rapid growth of social media, many concerns about centralised social network sites have surfaced.
A 2019 study by Statista found that the influence of social media extends beyond online activities, influ-
encing offline behaviour too. While users appreciate the increased access to information and communica-
tion, concerns about personal privacy, political polarization, and heightened distractions were raised [79].
When individuals sign up for an online social network, they create profiles containing personal information
such as names, social connections, gender and employment statuses. The main objective behind sharing
this information is to explore new opportunities or establish new connections [45]. Together with the rapid
growth of centralised platforms, this oversharing of information has prompted a shift from a user-centred
to a profit-driven approach. As users gradually share more about their lives on social media platforms, this
transition has given rise to information bubbles, echo chambers and privacy concerns [45, 62]. Centralised
social media platforms alienated users from the surveillance and commercialization of their contentin order
to maintain the economic system. This was facilitated, for instance, by implementing surveillance software
alongside terms of service agreements that grant the platform permission to reuse user information [53].
Consequently, users essentially performed the task of profiling themselves through actions such as liking
and tweeting, while site owners monetised the resulting user-generated data by selling it to marketers and
advertisers. As a result, the construction of user data profiles and the sale of user attention and data have
driven the growth of a highly sophisticated Internet marketing industry [31]. The general public has become
increasingly aware of cases, where data from Facebook, have been sold without the consent of its rightful
owners. This instance represents only one of numerous legal issues, involving not only Facebook but also
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other online social networks such as Google+ and Twitter [34]. In addition to the sale of data without con-
sent, centralised social media platforms have been observed to conceal the mannerin which they utilise the
data of their users. Content and trends emerge without end-users being aware of their origin. This encom-
passes not only algorithms but also information regarding the storage of personal data, the individuals or
entities with access to it, and the inferences drawn from it [94].

Gehl [31] argued that although OSN facilitates broader public involvement in media creation and distri-
bution, dominant platforms like Facebook, Google, and Twitter, still retain and exaggerate certain issues
related to the power dynamics of traditional mass media. Moreover, the Web has evolved from many het-
erogeneous sites to a small number of platforms applying near-monopolistic control over search, content
distribution and authentication. Since they are owned by corporate entities, they may show hostility to-
wards alternative ideas, discussions, and organizing, particularly if those ideas challenge their own corpo-
rate interests [31]. This has been evidenced in the case of social media platforms shutting down minorities
that would require a more nuanced approach to community guidelines and regulations [24, 5]. Moreover, the
centralised management of social network sites demonstrated numerous technical and social challenges.
From a technical standpoint, issues with performance and growing costs for managing and maintaining in-
frastructure occurred due to rapid user growth. This manifested in frequent downtime for platforms like
Twitter and sluggish performance for others like Facebook [23]. The substantial outage of October 2021 fur-
ther underscored these challenges, as Facebook, Instagram, and WhatsApp experienced a significant ser-
vice disruption, thereby revealing the vulnerabilities and widespread impact of such failures on users and
businesses alike. This incident highlighted the critical dependence on these platforms and the potential for
substantial disruption when they are offline [46]. From the social perspective, the unrestricted sharing of
information has resulted in collisions between social circles, as networking sites lacked robust privacy mea-
sures. This breach of trust between users and platform providers has played a significant role in the downfall
of early social networking services [23].

3 Decentralised Online Social Networking Sites

3.1 Definitions

Currently, centralised social networking sites are experiencing a transformation, urging users to explore new
modes of social interaction [52]. Alternative social media platforms have responded to this demand offer-
ing users the ability to share content and connect with one another, while at the same time resisting the
commercialisation of speech, providing greater access for shaping the underlying technical infrastructure
and experimenting in numerous ways to protect personal privacy [31]. Adecentralised online social network
has been defined as “an online social network implemented on a distributed information management plat-
form” [23]. They are constructed differently from centralised online social networks, as they provide users
with access to more than just interfaces [31]. This may entail a network of trusted servers or a peer-to-peer
system. Unlike centralised social networks, there is no single provider; instead, a group of peers collectively
handle the tasks required to operate the system [23]. It has also been described as a set of nodes that col-
laborate to ensure all the functionalities provided by a centralised online social network [34]. These systems
may be federated or distributed, with “distribution” referring to peer-to-peer technology without the need
of central servers [31]. The Federation mitigates the risk of a complete network failure by employing a dis-
tributed architecture comprising multiple key nodes, rather than a single central node. In such systems,
users establish connections with individual servers that communicate with each other across a larger net-
work [94].

Shifting from a centralised to a distributed architecture provides users with the ability to leverage several
distributed models [34]. The shift in the underlying technology leads to different outcomes. From a privacy
standpoint, there is no centralised data collection since data is distributed among many autonomous in-
stances, which makes privacy-intrusive data mining more challenging and ultimately leads to a reduction
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in economic incentives for advertising [23, 66]. Moreover, the absence of a central entity enables higher
stability in terms of service agreements. It also allows users to utilise their own storage or cloud storage,
facilitate delay-tolerant social networks, and treat local content locally [23]. Finally, DOSNs make data own-
ership more transparent, and the absence of centralization could improve the system’s resilience against
legal, technical, or regulatory challenges [66].

A prominent example of an ecosystem of decentralised, interoperable platforms is the Fediverse, which op-
erates on a common underlying protocol, the ActivityPub [89]. In contrast to centralised social media, the
Fediverse allows anyone to create a service instance by deploying open-source code on a server [1]. This
fosters interaction between instances and consolidates users of decentralised protocols, ultimately result-
ing in a globally integrated service [66]. Consequently, users can register with these instances and utilise
their services. Regardless of the instance or service a Fediverse user is registered with, they can interact
with each other. For example, users from Pleroma, a micro-blogging service, can interact with users from
another Pleroma instance, as well as with users across other services such as Peertube (video streaming)
or Mastodon (a micro-blogging service) [1]. Some of these services provide users with alternatives to major
social media platforms like Facebook and Twitter [66].

3.2 ActivityPub

ActivityPubis a decentralised social networking protocol developed by the Social Web Working Group along-
side other related protocols like Micropub [88]. The ActivityPub protocol consists of two layers [89]:

« Aserver-to-server federation protocol that allows distributed websites to share information.

+ Aclient-to-Server Protocol that allows users to engage with ActivityPub servers using different client
applications including mobile, desktop, and web apps.

In the ActivityPub protocol, each user, known as "actor", has several key endpoints, including an inbox and
an outbox, where messages can be either sent to or received from other actors. These endpoints are outlined
in the actor’s ActivityStreams description. ActivityStreams, which uses a JSON-based format, includes all
the necessary terms to represent the various activities and content shared within a social network. While
ActivityStreams already covers a wide range of vocabulary, it can be expanded for specific cases using JSON-
LD [87].

There are four key interaction patterns that can be utilised within the ActivityPub protocol:

+ POST to Inbox: Sending a message to another actor’s inbox, used in server-to-server communication
(federation).

+ GET from Inbox: Retrieving messages from an actor’s inbox, used in client-to-server communication.
+ POST to Outbox: Sending messages from an actor’s outbox, used in client-to-server communication.

« GET from Outbox: Viewing messages sent by an actor, used in both client-to-server and server-to-
server communication.

In a federated system, communication typically occurs when servers post messages from actors to the in-
boxes of other actors on their respective servers. First, an actor composes a message, which the server
recognises as recently created and wraps it in a "Create" task. This is then send to the recipient’s inbox.
The recipient’s server processes the message by looking up the ActivityStreams actor object and finding the
inbox endpoint. In the last step, the recipient’s server sends the message to the inbox via a POST request.
This procedure includes two forms of communication: server-to-server and client-to-server. The message
can be retrieved later by the recipient with a GET request to their inbox. Furthermore, actors have the ability
to engage with content, such as liking or responding to messages, and then sharing these actions on their
outboxes [89].
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3.3 Mastodon

This thesis will focus on Mastodon, a decentralised social media platform that has gained considerable pop-
ularity among users of alternative social networks.

3.3.1 Overview

Mastodon challenges the prevailing concepts surrounding the definition of social media. In particular, it
calls into question the assumptions that: (1) social media is characterised by a centralised logic and admin-
istration; (2) social media is most effective when its internal structures are concealed from users; and (3)
the primary indicator of social media success is the growth in user numbers [94]. Mastodon is a Ruby on
Rails application with its front-end built using React.js [57]. Moreover, it is a free and open-source software
project licensed with the GNU Affero General Public License. This licence permits the code to be open for
examination and available for anyone to freely alter. Mastodon and its associated documentation and pol-
icy statements are developed collaboratively using the GitHub platform. This allows any interested party to
view and modify the internal details of networking algorithms, interface design and software-to-hardware
relationships [94]. The open-source software permits users to establish their own instances or servers, which
can then be accessed and utilised by any individual within a local community [66].

It is operating on ActivityPub [89] and is therefore, part of the broader Fediverse, where individuals can es-
tablish and manage their own Mastodon server, also referred to as an ’instance’. These instances can federate
with each other, enabling users from one instance to follow another user from another instance. Decentral-
isation herein allows users to join independent instances without losing the capability of interacting with
each other on a global scale [39]. Federation represents the most significant distinction between Mastodon
and other centralised social media platforms. This mechanism provides insights into the interplay between
technological design and social interactions on alternative social media sites [94].

Despite being released in 2016, Mastodon gained significant attention as a new decentralised social me-
dia following Elon Musk’s acquisition of Twitter in October 2022 [39]. According to various statistics, both
the Fediverse [30] and Mastodon [49] experienced a surge in the number of registered and active users after
October 2022 and Mastodon reached over 10 million users as of March 2023 [78].

3.3.2 Key Features and Functionalities of Mastodon

Apart from friends or followers, profiles, comments and private messaging, social media platforms demon-
strate significant variation in their user base and features. From photo and video sharing to built-in blogging
and instant messaging features, some platforms have integrated a wide range of content-sharing technolo-
gies [14]. Mastodon can be defined as micro-blogging platform, which allows publishing brief updates, or
"posts," to a stream on a profile. These posts may include text, as well as optional attachments such as
images, audio, video, or polls. Additionally, Mastodon allows its users to follow friends and discover new
connections [57]. The features of Mastodon are frequently compared to Twitter. In Mastodon, users can
create or sign up with an instance and then begin posting "toots." These toots are shared with their own
instance followers and, through the federated system, can also be shared with users on remote instances.
This setup gave rise to the renowned inter-domain (federated) model, akin to the inter-domain model of the
email system [66]. After logging in, the Mastodon interface is shows the user three different timelines:

« ahome timeline, showing statuses shared by accounts followed by the user,
+ alocal timeline, displaying statuses from the same instance and
+ afederated timeline, featuring all statuses retrieved from remote instances [39].

These features collectively provide a dynamic and interconnected user experience, thereby enabling seam-
less communication and content sharing across different user communities within the Mastodon network.
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3.3.3 Challenges and Limitations of Mastodon

Despite offering a compelling alternative to centralised social networking platforms, Mastodon is not with-
out limitations. Some of these limitations are listed here as follows:

1. There is a tendency towards centralisation. Mastodon is a decentralised platform comprising thou-
sands of independent instances. However, there is a discernible trend towards centralisation, with
a significant number of users registering on a limited set of instances. One illustrative example is
mastodon.social, an instance operated by Mastodon GmbH, which accounts for 20 per cent of mi-
grated users. It has been found that 96 per cent of users join the top 25 per cent of largest instances
[39].

2. Content Moderation presents a significant challenge for moderators and administrators of decen-
tralised online social networks. In addition to handling content produced internally, these individuals
must also filter and manage relationships with other instances. [13]. This can result in an overwhelm-
ing workload, particularly for moderators on larger instances who lack sufficient resources. This is
evidenced by the extended delays in implementing policies against newly federated instances [6].

3. Decentralised platforms are misused for the coordination and dissemination of harmful material. In
the absence of a central authority responsible for defining harmful or toxic content, such material
can spread rapidly across the network [38]. Related studies on toxicity on Mastodon and Pleroma
have tested the efficacy of defederating instances in combating toxicity [22]. However, the instances’
toxicity has not diminished, indicating that toxicity remains a significant challenge for decentralised
online social networks.

4. At the time of writing, user activity on Mastodon has been declining [58]. Studies indicate that the
decentralised structure of Mastodon and competition from alternative platforms, such as Bluesky and
Threads, present significant challenges to sustaining user engagement. Following an initial period
of enthusiasm, many users reduced their activity levels, and those who remained experienced lower
engagement than on Twitter [85].

4 Challenges in Content Moderation and Governance

The regulation of social media platforms and how content is moderated has been a topic of considerable de-
bate among legal and social academic scholars for some time. It has been customary for states to develop
regulatory frameworks in accordance with established legal principles. In response to a series of incidents,
European states have implemented policies designed to address the issues of hate speech and disinforma-
tion [40]. Nevertheless, it is not only states and governments that regulate the free speech on social media
platforms; private online platforms also play an increasingly essential role in the participation of democratic
culture. A significant number of online platforms proactively manage the content created by their users,
thereby influencing the nature of discourse within their own "systems of governance" [50]. When agreeing
to a platform’s Terms of Service and Community Guidelines, users consent to operate within an ideological
system, which might influence the structures of power related to gender, race, class, sexuality, and other
social issues [93]. This has had negative consequences for many minority groups. One such group is sex
workers, who have seen social media platforms shut down their forums, de-platform them or ban their con-
tent. These restrictions on content have significant implications for the ability of sex workers to perform
their jobs safely, find community support, or advocate for themselves. In this context, Davisson [24] char-
acterises community guidelines as "culturally situated statements" that have the potential to dispropor-
tionately impact stigmatised groups, rather than as neutral documents. Similarly, transgender individuals
encounter considerable obstacles as a result of these policies. Legal cases involving transgender individuals
demonstrate how ostensibly neutral regulations can lead to the silencing of their voices and restrict critical
activities, such as fundraising for essential services [5].
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On the other hand side, more liberal community guidelines could result in an incline of hate speech. Af-
ter Elon Musk’s acquisition of Twitter in October 2022, the restrictions on content moderation were relaxed.
However, the newly introduced policies resulted in a significant rise in hate speech [41]. The use of cen-
tralised social media platforms has sparked controversy due to the widespread presence of offensive con-
tent. When confronted with such content, users are typically limited to flagging the material and awaiting
a moderator’s review and potential removal of the content in question [94]. However, evidence has shown
that the removal of content on social media sites is not consistently applied across all user groups. Con-
sequently, there is a risk of disproportionate censorship related to individuals’ genders, races, or political
orientations [36].

In contrast to centralised platforms, alternative social media such as Mastodon are independently man-
aged. This implies that each Mastodon instance is capable of establishing its own moderation and content
regulations [94]. When standards among interconnected, autonomous communities differ without a sin-
gle controlling entity, the management and moderation of these communities becomes a challenging task
[22]. The content moderation capabilities of federated platforms are less developed, robust and scalable
than those of their centralised counterparts. The architectural constraints in place limit their capacity to
defend against common social media behavioural threats [70]. This lack of content moderation not only
hinders the widespread adoption of such platform [33] but has also shown to pose persistent challenges,
such as spam and coordinated behaviour [70]. On Mastodon, founding administrators typically monitor the
content through a community-based moderation that is closer to the end-users. As a result, there is consid-
erable variationin the level of moderation applied to different instances, with some being lightly moderated
and subject to less stringent rules, while others have more tightly regulated content [94]. In the event that a
user objects to the choices made by one instance, platform interoperability and account portability permit
users to engage with a wide variety of alternatives without having to sacrifice their network or content [70].
This configuration permits users to elect their preferred instance and moderation policy. Should they dis-
agree with the latter, they are at liberty to contact their instance administrator [94]. By shifting governance
decisions from a single entity to more localized choices made by moderators and administrators, Mastodon
empowers users with greater agency, autonomy, and ownership over their social media experience. [70].

On Mastodon, moderators and administrators take on an important leadership role. However, the distri-
bution of the moderation effort across multiple entities introduces an additional layer of complexity. Each
instance comprises a set of moderators and administrators, whose role is to manage and filter content on
their respective instance. To address this challenge, Mastodon offers administrators a comprehensive suite
of tools, including those that enable the implementation of decentralised moderation policies across mul-
tiple instances. Among these are blocklisting mechanisms, which facilitate the definition of rules aimed at
preventing interactions with specific instances and, consequently, the propagation of hateful, harmful, and
NSFW (not safe for work) content [13]. As this process is not automated, many administrators, especially of
larger instances, experience difficulties in allocating sufficient resources to handle the associated modera-
tion overhead [6].

5 Engagement Dynamics on Social Media

This chapter examines user engagement and how it can differ on centralised versus decentralised social
media platforms. It is key to make a distinction between active engagement, such as liking, commenting,
and sharing, and passive engagement, which is similar to watching TV or listening to the radio [64].

5.1 User Engagement on centralised Social Media Platforms

One aspect that attracts companies to centralised social media platforms is their ability to facilitate direct
communication between brands and consumers. These interactions may be likes, comments or shares of
the content with their friends and followers. Therefore, social media has been employed as a marketing in-
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strument by brands and marketers alike [8]. In 2013, Brodie et al. [16] initiated the conceptualisation of the
term ’engagement’ in the context of brand communities. Consequently, the subject of methods to enhance
engagement has become a prominent area of research in marketing [8, 56, 76, 73]. One of the key aspects
of these studies was the impact of social media content posted by firms. It was demonstrated that thereis a
distinction in users’ engagement behaviour based on the type of platform. Furthermore, the content format
exerts a significant influence on the efficacy of social media engagement behaviour. For instance, the con-
tent type could be rational, emotional, or transactional, and based on the type of content, the format should
be adjusted. One example provided by the study was that emotional content in video format drives active
engagement through comments, making it more conducive to fostering interaction [76]. Furthermore, the
nature of active engagement underwent a transformation during certain periods of time. For example, dur-
ing the global SARS-COV-2 pandemic, there was a notable increase in social media traffic. However, active
engagement that is linked to positive psychological and social outcomes exhibited a decline [64]. Despite
all the research examining the optimal strategies for enhancing the efficacy of content, centralised social
media platforms exercise complete control over the social engagement of their respective communities,
establishing the rules and regulations that govern them [94].

5.2 User Engagement on Mastodon

Decentralised networks foster sociality through user-driven negotiation and interest-based engagement.
This is in stark contrast to the pre-existing technical structures and platform capitalism that shape social
interactions on centralised social media networks. The objective of Mastodon is to facilitate interest-based
community engagement, and as there are no restrictions on who can create an instance, numerous niche
groups have emerged [94]. Despite the wide range of interests, the maintenance of professional discourse
is dependent upon a minimum level of engagement. This was evidenced in the study conducted by Wang
et al. in 2024 [85], which monitored the large migration of Twitter users to Mastodon. Following an initial
surge in sign-ups, user engagement declined and failed to translate into sustainable activity. Users who
continued to post did not receive the same level of engagement as on Twitter, which is important for sus-
taining professional discourse. In the context of Mastodon, engagement would encompass the posting of
statuses so called "Toots", the expression of likes, comments or shares of other users’ posts. Another study
looking at user engagement found that individuals on single user instances tend to post 121 per cent more
statuses than those on larger instances. They also demonstrated a more engaged and proactive user base.
In fact, some users create their own instance to have more control over the environment. These users were
inherently more active [39]. In contrast to centralised social media platforms, where users have limited au-
thority over content, decentralised social media users are empowered to monitor their own and others’ en-
gagement according to community values [94]. This can be partially achieved through a mechanism called
defederation, which enables the blocking of other servers. The objective is to create a safer environment
for decentralised users by blocking toxic content. However, there was no effect on message toxicity and the
blocked server showed a decrease in user activity. On the other side the blocking servers did not show any
reduction in user activity [22]. Another important point is that facilitating community development is essen-
tial to sustain user engagement on decentralised platforms. This can be achieved by reducing the barriers to
participation and considering network effects. Achieving these goals requires not only technical solutions,
but also the cultivation of communities that can compete with established social media networks and offer
comparable user experiences [85].

6 The Significance of User Activity on Social Networking Platforms

The primary indicator of success for large-scale social media platforms is often user growth [94]. For exam-
ple, in Facebook’s quarterly reports, in addition to advertisement revenue, income and other financial high-
lights, the DAP (daily active people) is reported. In this case DAP refers to the number of unique users who
engage with the platform on a daily basis, and it is an important metric for user growth [59]. This is driven
mainly by economic value, which results in a narrow focus on growth metrics that do not fully capture the
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broader social, cultural, and political implications of these platforms [94]. In contrast to this, the study con-
ducted by Zulli et al. in 2020 [94] revealed that, rather than focusing on user growth, Mastodon users and
administrators emphasise the number of instances within the Fediverse. Moreover, the researchers identi-
fied the number of users, the number of toots and the number of connections with other instances as key
metrics for assessing the scale of an instance. This information provides insight into the level of engage-
ment and activity of an instance, enabling potential users to identify instances that align with their social
needs. However, it was observed that a specific number of active users is essential for instances to flourish,
indicating those who frequently interact with the site. The moderators of these instances demonstrated an
acute awareness of the pivotal role played by scale in this context [94].

6.1 Activity Rate: Definition and Measurement Challenges

In the past, there have been different interpretations of user activity. This paper sets out to make a clear
distinction between the concept of active users and that of user engagement, which has already been ad-
dressed in the preceding chapter. Mastodon defines an active user as a user who has accessed the site or its
API within the last 30 days [69]. In contrast, user engagement encompasses users who frequently actively
interact with the platform by posting statuses, liking or commenting on other posts.

This thesis examines user activity rate as a dependent variable, which requires two key components: the
number of registered users and active users. However, obtaining these figures is challenging in centralised
online social networks. In order to estimate the total user base of an online social network, it is necessary
to crawl a sample of user profiles. However, there is a lack of ground truth data, which is proprietary data
owned by the online service operator [47]. Researchers often have limited or no access to scientifically rel-
evant digital datasets because the companies that operate these digital platforms (e.g. Twitter Inc, Meta
Platforms Inc, Google LLC) restrict access technically, legally and financially [28]. As a result, it is challeng-
ing to compare activity rates between Mastodon and other platforms.

Facebook, in particular, presents considerable obstacles for large-scale crawling techniques. A study con-
ducted in June 2018 estimated the user base of Facebook to be 2.2 billion, with 1.3 billion individuals ac-
cessing the platform daily [47]. This would represent an activity rate of 59 per cent, which is considerably
higher than the activity rates observed on Mastodon. However, Facebook is removing "fake accounts" on
a daily basis. "Fake account" are accounts with the intention of misleading or deceiving others. These ac-
counts may be created with malicious intent or represent a business, organisation, or non-human entity.
In the second quarter of 2024, the fake accounts aggregated to 1.2 billion with a record high of 2.2 billion
accounts removed in the first quarter of 2019 [29].

Mastodon, as an open-source platform, lacks a central authority that controls, sells, or restricts access to
user data. However, this decentralised structure also means that individual instances apply different cri-
teria for removing inactive profiles, leading to variations in user activity rates. To address this, this thesis
employs a multi-method approach to measuring user activity. In the first analysis, the actual user activ-
ity rate is calculated by dividing the number of active users by the total number of registered users across
Mastodon instances. In the second analysis, a user survey is conducted, in which participants self-report
their activity levels on a predefined scale. By combining these two measurement approaches, this study
provides a comprehensive overview of user activity patterns on Mastodon.

6.2 Geographic Analysis of Mastodon Activity

In order to gain deeper insights into the demographics of Mastodon users, a list of Mastodon instances from
Fediverse Observer ! has been extracted and visualised with Python. Figure 2 illustrates monthly active
users, sorted by country. First, the monthly active users have been subjected to a preprocessing procedure

https://api.Fediverse.observer
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with the subtraction of 0.001 per cent from the lower and upper border of the data frame. Secondly, it was
necessary to ensure that both the monthly active users and the total registered users had a minimum of one
registered and one monthly active user. This process helped to eliminate any potential outliers and ensure
that only active instances were included in the data set. It is important to note that deriving the country
name from the IP data of an instance was not possible in all cases. A large number of instances have chosen
to maintain the confidentiality of this information, and are consequently not represented in Figures 2 and
3,aswellasin Table 1.

The preprocessed dataset was used to calculate the total number of registered users in each country and to
group them according to country of residence. This approach enabled the identification of the 15 countries
with the largest user bases. The next step was to retrieve the monthly active users for these top countries,
aggregate the total per country and sort them in descending order. Finally, the activity rate per country was
calculated by dividing each country’s monthly active users by its total registered users and multiplying by
100 to express it as a percentage. In figure 2 you can see a bar chart demonstrating the countries with the
most substantial user bases, ordered according to the number of active users. In October 2024, Germany
had the largest number of monthly active users, with a total of over 100,000 active users, followed by the
United States, with 77,599 active users, and France, with 75,112. Figure 3 illustrates the activity rates per
country. Comparing Figure 3 to Figure 2, it can be observed that countries with larger user bases tend to
have lower activity rates. The exception to this seems to be Russia with a discrepancy between the number
of non-active users and the number of registered users. Moreover, the 15 countries with the largest user
bases indicate a relatively low activity rate, with a mean of 10.58%. When compared to the data of the offi-
cial Mastodon API, it shows that both outcomes indicate a significant gap between the number of registered
users and the number of monthly active users. This issue has been discussed in the introductory chapter
[58].
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Figure 3: Activity Rates by Country

Table three provides a more detailed description of the activity rate across the countries with the highest
number of registered users. The data indicates that the activity rates in Germany (6.22 %), the United States
(3.80 %), and Russia (0.21 %) are comparatively low. The highest activity rates can be observed in South Ko-
rea (27.76 %), Austria (18.07 %) and Japan (14.83 %). Table 1 shows the countries with the highest amount of
registered users. The United States leads the list with a user base exceeding 2 million, while Germany follows
with over 1.6 million users. Among 2,045,200 users in the United States, merely 77,676 are active monthly.
This again emphasizes the gap between registered users and their actual activity.

Country Total Users | Total Active Users | Activity Rate (%)
Australia 32,332 3,699 11.44
Austria 29,744 5,376 18.07
Canada 32,474 3,925 12.09
Finland 234,699 20,482 8.73
France 858,385 76,895 8.96
Germany 1,610,006 100,181 6.22
Hong Kong 38,839 3,832 9.87
Japan 128,362 19,041 14.83
Russia 231,781 483 0.21
Singapore 48,963 3,393 6.93
South Korea 37,266 10,345 27.76
Switzerland 80,538 6,508 8.08
The Netherlands 122,262 11,185 9.15
United Kingdom 40,931 5,125 12.52
United States 2,045,200 77,676 3.80

Table 1: The figure highlights the countries with the largest user bases on Mastodon while also illustrating
their respective levels of active users and overall activity rates.
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7 Key Determinants of User Activity

This chapter explores the key factors that influence user activity by examining various technical, social and
infrastructural elements that shape the user experience. Every chapter explores one factor in detail, showing
the impact on user behaviour that has been discussed in the literature. Figure 2 provides an overview of the
factors that influence user activity. It is hypothesised that technical infrastructure, governance structures
and engagement positively correlate with user activity. Furthermore, technical infrastructure comprises
several factors, including information overload, security, uptime, latency, sustainability and transparency.
Governance structures of a Mastodon instance encompass community guidelines and content moderation.
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Figure 4: Key factors hypothesised to influence user activity on Mastodon

7.1 Technical infrastructure

The study of Xu et al. in 2014 [92] indicates that user dissatisfaction with technical and information quality
is not a significant factor in determining their intention to switch to another system. Nevertheless, in that
study users rated the technical and information quality of their social networking sites highly. An earlier
study on online community usability found that users prioritize ease of use and system reliability, particu-
larly when seeking and contributing knowledge. These factors were of even greater consequence for those
whose objective was to seek knowledge rather than to contribute it [63]. In contrast, Mastodon exhibits a
distinctive technological design in comparison to centralised social media platforms [94]. The infrastructure
of centralised social media platforms differs from that of decentralised social media, as each instance can
be set up using open-source code. Mastodon, for instance, relies heavily on a few large hosting providers,
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and the regular outages of both autonomous systems and individual instances can cause significant disrup-
tion and fragmentation to the network [66]. Consequently, it can be stated that the fundamental basis of
centralised social media and decentralised social media is distinct. In light of this, the findings of Xu’s study
[92] that technical quality is an insignificant factor in user retention should be reevaluated on decentralised
platforms. The following chapters will address certain technical factors that may impact user activity and
retention.

7.1.1 Information Overload

Prior research has indicated that a number of factors can contribute to feelings of regret regarding the use
of social media platforms. This, in turn, may give rise to the intention to cease using them. Among the
factors identified are cyberbullying, misinformation, information overload, misuse and online social stress
[44]. The phenomenon of information overload has previously been identified as a factor associated with
the intention to stop using social media platforms. However, it has also been proposed that advertisement
may act as a trigger for that phenomenon [90]. Moreover, algorithms that facilitate the recommendation of
content are part of the primary infrastructure on centralised social media platforms. On the social media
platform X, content that has been liked by the user is automatically displayed at the top of the feed, thus
ensuring that it is seen by a greater number of people [74]. This is achieved through the utilisation of in-
tellectual property regimes and topologies, which serve to conceal the precise functioning of the internal
algorithms from the user. In contrast to the aforementioned example, content or trends frequently emerge
without any discernible cause or trigger [94]. It is important to note that advertisements and sorting algo-
rithms are absent from decentralised platforms such as Mastodon. This could result in a different outcome
when it comes to the impact of information overload on user activity. In this study, information overload is
defined as an excessive amount of information on Mastodon that is available to users, which could lead to
difficulty in processing the volume or the complexity of the content.

7.1.2 Uptime

In contrast to centralised platforms, which store user data in a single location, decentralised social network-
ing sites largely implement the P2P (peer-to-peer) paradigm, whereby users’ devices distribute tasks across
multiple devices. While this approach enhances privacy, it also introduces challenges related to data avail-
ability, load balancing, and information diffusion. In particular, the issue of data availability represents a
significant challenge, especially in the context of user churn, whereby users autonomously disconnect from
the decentralised network, which may result in potential data loss. In the event of a user disconnecting, the
data stored on the network becomes inaccessible and unavailable. Consequently, the behaviour of partic-
ipating users has a considerable impact on data availability, with the potential for data to become unavail-
able or lost [72]. Proposed solutions adopt a user-centric approach to addressing this issue [35], focusing on
maintaining data availability even when users are offline. Similarly, Shahriar et al. (2017) [77] demonstrate
that leveraging user uptime patterns through structured replication strategies improves data availability
and overall network performance. In the context of Mastodon, server uptime reflects the operational acces-
sibility of an instance. Accordingly, this thesis hypothesizes that high uptime positively correlates with user
activity.

7.1.3 Security

Social networks carry an inherent risk of causing security problems, including the leakage of confidential
information [91]. The findings of a study on decentralised social media indicated that security and privacy
breaches constituted a significant obstacle to the widespread adoption and use of decentralised social me-
dia platforms [33]. However, the potential for large-scale data breaches is reduced in decentralised social
networks relative to their centralised counterparts, given the distributed nature of servers. Administrators
of decentralised social networks have the option of hiring data storage services that align with their desired
security and protection requirements, thereby enhancing their control over the security of their instance
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[48]. Digital certificates are one potential method for enhancing security. Theirimplementation ensures the
security of a connection between a browser and a web server. HTTPS (Hypertext Transfer Protocol Secure),
an extension of HTTP, ensures secure connection through the integration of Secure Sockets Layer (SSL) or
Transport Layer Security (TLS). Recipients can then ascertain whether a connection is secure by examining
the accompanying SSL certificate [54]. On Mastodon, the level of security afforded to each instance can be
developed with different degrees of security based on the available time and financial resources.

7.1.4 Latency

The widespread use of social media and other data-heavy applications is putting increasing pressure on ex-
isting network infrastructure. Data centres need to handle growing network traffic while also ensuring that
performance standards for latency, reliability, flexibility, and scalability are met [37]. A study revealed that
for younger generations (ages 16-25), response time is among the most important factors influencing their
choice of social networking site (SNS) applications [51]. Latency on Mastodon is associated with the time as-
sociated with establishing a connection to the server. This may potentially influence the overall experience
of users on the social network.

7.1.5 Sustainability

Environmental sustainability may be a significant factor influencing users’ decisions regarding the selection
and retention of an instance on Mastodon. Mastodon offers the option of indicating whether the instance
is hosted at a green data centre and whether it is part of the Green Web Foundation. The Green Web Foun-
dation is a non-profit organisation whose objective is to achieve a fossil-free internet and to maintain the
largest open dataset of websites that run on green energy [32]. On the other side also economic sustainabil-
ity might be an important factor influencing user activity. A main difference of decentralised and centralised
social media is that centralised social media platforms are free to use in exchange for data and content [94].
Mastodon administrators often bear the financial responsibility for maintaining their instance. One potential
source of support is Patreon, which enables users to contribute financially to an instance, allowing admin-
istrators to invest in additional features and enhancements on Mastodon. [68].

However, these contributions are not typical, and Mastodon’s economic structure raises questions about
its long-term viability. Without the support of donations, moderators may be less inclined to facilitate in-
stances, which could negatively impact the platform’s growth and functionality [94]. This thesis defines sus-
tainability as environmental sustainability, with a particular focus on how users perceive the environmental
impact of a Mastodon instance. In contrast economic sustainability focuses on the perspective of the in-
stance’s administrators. Therefore, environmental sustainability on Mastodon can be understood as a mea-
sure of the extent to which an instance is ’green’ or environmentally sustainable, as perceived by Mastodon
users.

7.1.6 Transparency

"Transparency is a prerequisite for accountability and responsibility, it can enlighten and therefore em-
power." [60] Privacy concerns represent one of the most prevalent issues associated with centralised online
social networks that has been frequently mentioned in literature [34, 45, 62, 20]. Users often unknowingly
disclose their private information [62], which is subsequently stored in centralised servers owned by the
companies operating these social media platforms. This social data has been then utilised for commercial
and marketing purposes [34, 31], attracting venture capitalists who have identified a new market to exploit
and invest in pursuit of revenues and public offerings of stock. Consequently, prominent platforms such
as Facebook, Google, and Twitter have encountered pressures from the political economy of the Internet.
In contrast, decentralised social media platforms, afford users the option of sharing content while simulta-
neously exerting greater control over the underlying technical infrastructure and ensuring personal privacy
[31]. This thesis defines transparency as how Mastodon administrators and owners communicate their data
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practices and policies to users, thereby ensuring clear and accessible information regarding the handling of
user data. In particular, Mastodon provides the option for instance administrators to link to privacy policies,
thereby enabling each instance to offer transparency about its data practices.

7.1.7 Instance Size

Upon joining Mastodon, 96 per cent of users register with the top 25 per cent of the largest instances. How-
ever, these larger instances also tend to exhibit lower user activity than smaller instances. [39]. Furthermore,
moderators on larger instances face challenges in allocating sufficient resources to an overwhelming work-
load, which is evidenced by extended delays in implementing policies [6]. As also our study on countries in
figure 3 have already shown is that countries with larger user bases tend to have lower activity rates. A con-
siderable number of moderatorsin smaller instances seek to restrict their communitiesin order to guarantee
the quality of interactions and the efficacy of moderation. To illustrate this, the moderator of Mastodon.at
considers a community comprising between 500 and 1,000 users to be optimal for engagement. Notwith-
standing the preference for small-scale instances, users benefit from the global reach of the Fediverse, which
enables access to diverse content across instances [94]. In light of the aforementioned considerations, it can
be posited that instances with a smaller user base tend to exhibit higher levels of activity.

7.2 Governance Structures

Governance structures represent a central aspect of social networking sites. In contrast to other platforms,
Mastodon lacks a centralised community guidelines and policies system, with a limited number of moder-
ators tasked with enforcing these guidelines [6]. The right management of the instances and their content
could be a crucial factor in the long-term viability Mastodon instances. Therefore, it would be crucial to
examine how the role of community guidelines and content moderation is shaping the user experience on
Mastodon.

7.2.1 Community Guidelines

This thesis suggests that implementing transparent, inclusive and clear community guidelines and policies
may effectively address core issues related to user activity and community building on decentralised plat-
forms. Despite the findings of Xu et al. [92] that moderation policies have limited effect on users’ intentions
to switch platforms, recent events have demonstrated otherwise. Following the change in Twitter’s own-
ership and alterations to its content moderation policies, a significant number of users sought alternative
platforms for their online discourse [85]. Therefore, it would be crucial to investigate the significance of com-
munity guidelines on Mastodon and to what extent they could potentially lead to unsustainable instances
or user inactivity.

7.2.2 Content Moderation

In a study conducted in 2014 on user retention and acquisition in social networking services, it was found
that users may be inclined to consider switching to another platform if they are dissatisfied with the level
of socialisation support available to them or if influenced by their peers. This emphasises that the forma-
tion of robust community ties represents an effective strategy for the retention of users [92]. Supporting the
importance of content moderation, an experiment conducted by Aguerri [2] examined how different presen-
tations of banned discursive behaviour influenced perceptions of content removal. The findings revealed a
high level of agreement on the need to remove such content, regardless of how it was presented, and high-
lighted that the behaviourin question was perceived as serious due to the presumed harm it causes. Building
on this, the presence of engaging, experienced moderators who enforce community policies and rules has
been demonstrated to have a positive effect on the perceived sociability of an online community [63].
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It was also found that the effectiveness of leadership styles in maintaining user engagement in online com-
munities is of significant importance. A diverse range of leaders is needed to address the heterogeneous
needs and interests of all participants, which is crucial for sustaining the community’s engagement over
time [55]. Therefore, it is essential to ensure that Mastodon instances are managed in a way that fosters
community-building. Wang et al. [85] proposes that this may be achieved by minimising friction and taking
into account network effects with a view to retaining user engagement. This thesis defines content modera-
tion as the active interaction of moderators on Mastodon who enforce community guidelines. This encom-
passes the removal of harmful content, the issuance of warnings to users, or the blocking of instances that
violate community standards.

7.3 Engagement

User engagement, such as likes, comments and shares, serves as a critical form of feedback on social media
platforms. This feedback can trigger complex social dynamics, influencing user behaviour in various ways.
Research has shown that negative feedback often leads users to alter their posting behaviour, while positive
feedback encourages them to maintain their current activity patterns. Conversely, no feedback can resultin
users becoming disengaged or even leaving the community entirely [21]. Another study in 2024, a decade
later, found that little to no interaction on your posts not only indicates stress and negative emotions, but
also low self-esteem [84].

Centralised social media design and algorithm choices that are frequently made favour passive social media
consumption, as they tend to curate endless feeds of content to keep users scrolling. In order to establish
active engagement and interaction, it would be beneficial to incorporate features that promote engagement
and provide users with greater control over their social media experience [64]. Moreover, a certain level of
engagement is essential for fostering sustained professional discourse on social networking sites [85]. In this
thesis, engagement is defined as the active interaction with other users’ content. This may include actions
such as liking (favouring), commenting on (replying), or sharing the content of other users (boosting). It is
proposed that increased engagement not only enhances the quality of social interactions but also directly
contributes to higher user activity.

8 Methodology

8.1 Research Questions and Hypotheses

This thesis employed a quantitative approach to examine the relationship between various factors and user
activity on Mastodon. Before collecting primary resources, a thorough literature review of statistical infor-
mation, scientific and academic resources has been conducted. Based on the literature review and the re-
search aims, the first research question can be articulated:

+ RQ1: How do governance structures impact user activity on Mastodon?

The literature review gave an overview about the governance structures on Mastodon and outlined the chal-
lenges that are inherent to both centralised and decentralised social media. The governance structures that
this study focuses on are community guidelines and content moderation. Community guidelines refer to
the policies that moderators and administrators can establish on their instance, whereas moderation prac-
tices ensure that these guidelines are followed. Community guidelines can foster a safe environment that
encourages participation and respectful and safe interactions. Content moderation, on the other hand, ad-
dresses inappropriate content, responds to user reports or monitors discussions on their instance. Based
on the first research question the following hypothesis can be formulated:

+ Hla: Instances with well-defined, transparent and inclusive community guidelines show higher user
activity rates.
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+ H1b: Instances with responsive and proactive content moderation demonstrate higher user activity
rates.

The first research question and the respective hypotheses aim to identify the perceived effectiveness of gov-
ernance structures in promoting user activity. This includes insights into user perceptions of community
guidelines and content moderation practices. To answer the first research question, a quantitative survey of
Mastodon users was conducted. This survey inquired about the governance structures of their instances and
whether they perceive them to be transparent and clear (community guidelines) and proactive (moderation
practices). Further details of the quantitative study can be found in the chapter of survey design. Therefore,
it is hypothesised that instances with transparent, inclusive and clearly-defined community guidelines and
proactive moderation practices should demonstrate higher activity levels. The second research question
can be posed as follows:

+ RQ2: How does the technical infrastructure affect user activity on Mastodon instances?

The second research question examined the relationship of technical infrastructure with user activity lev-
els on Mastodon instances. The technical infrastructure includes information overload, security, uptime,
latency, sustainability, transparency and instance size. These factors were investigated through a computa-
tional study with API (application programming interface) data. Therefore, a list of Mastodon instances from
an open-source APl was retrieved, and the aggregated and processed data were analysed. This resulted in
the identification of several interdependences between the predefined factors and the user activity levels.
The hypotheses of the second research question are therefore formulated as follows:

+ H2a: Instances with higher uptime exhibit higher user activity levels.
« H2b: Instances with lower latency demonstrate higher user activity levels.
« H2c: Instances with enhanced security measures exhibit higher user activity levels.

+ H2d: Instances with greater transparency, including clear privacy policies and terms of service, foster
higher user activity levels.

+ H2e: Information overload leads to lower user activity levels.
« H2f: Environmentally sustainable instances have higher user activity levels.

+ H2g: Smaller instances exhibit higher user activity levels.

A robust technical infrastructure is essential for accessing services on a platform. It was hypothesised that
instances with greater up-time, more security implementations, transparency, sustainability and lower la-
tency would have higher levels of user activity. A further element of the technical infrastructure is infor-
mation overload. This factor, related to the user’s perceived experience, was evaluated differently through
a quantitative user survey. It was hypothesised that information overload should have a negative impact
on user activity. The final aspect of technical infrastructure was instance size. It was hypothesised that in-
stances with a smaller user base were to exhibit higher user activity levels. This is an important component
of the technical infrastructure, as administrators of an instance have the option to close up registrations and
maintain a smaller instance size, which may result in higher user activity. Lastly, the third research question
is presented:

« RQ3: How does active user engagement influence user activity on Mastodon?
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The objective of the third research question was to determine whether higher levels of engagement corre-
late with higher user activity levels. To answer the third question, data was collected via a user survey on
Mastodon. It was hypothesized that there is a positive correlation between the engagement a user receives
and their activity levels. Additionally, it was proposed that frequently engaging with content from other
Mastodon users also correlates with higher user activity. Finally, it was suggested that users who toot more
frequently were more likely to demonstrate higher user activity.

+ H3a: Users who proactively toot demonstrate higher levels of user activity.
+ H3b: Users who engage with the content of other users exhibit higher levels of user activity.

+ H3c: Users who receive higher engagement on their toots exhibit higher levels of user activity.

Given the limited scope of this study, the focus was on government structures, engagement and technical
infrastructure. These categories were chosen based on literature and their importance in a decentralised
network. By focusing on the deriving factors, the study aimed to provide deeper insights into user behaviour
and user activity dynamics on Mastodon.

8.2 Research design
8.2.1 Quantitative Survey

This thesis is an explanatory, empirical study. The objective of an explanatory study is to test the validity
of previously established hypotheses, which are derived from existing theories. In particular, cause-effect
relationships are to be confirmed or rejected [28]. In this thesis, the cause would be various predefined
factors, such as the technical infrastructure, governance structure or engagement that are hypothesised to
influence user behaviour. The effect would be the resulting changes in user activity on Mastodon, described
by monthly active users. Explanatory studies are typically fully structured quantitative studies that test pre-
cisely the postulated effects. They focus on the detection of effects, but also contribute to the understanding
of causal mechanisms in the form of experimental and quasi-experimental studies [28]. In research we dif-
ferentiate between qualitative and quantitive approaches. Qualitative research aims to gain insight into
human behaviour by understanding it. Understanding involves empathizing with human subjects and gain-
ing insight into their personal experiences. This approach often employs case studies that do not allow for
generalisations to be made. The emphasis placed on interpretation over objectivity results in perceptions
of subjectivity. In contrast, quantitative research is designed to explain human behaviour by developing
generalisable rules. It involves controlled conditions and empirical testing of hypotheses, resulting in re-
liable data and emphasizing objectivity, generalizability, and the use of statistically validated instruments
[43]. This thesis employs a quantitative approach to explain the influence of various predefined factors on
user activity on Mastodon instances. Additionally, a mixed-methods approach could have been employed
to investigate the underlying topic. However, this dismissed given the extensive data available on Mastodon
instances and the resource limitations inherent to a master’s thesis.

Examples for quantitative data collection would be observation, interview, questionnaire method, the psy-
chological test, physiological measurement and document analysis. With quantitative data collection meth-
ods, the degree of structuring is very high and fully standardised instruments are used. The informative
value of a study that uses quantitative data collection methods depends on the quality of the standard-
ised measurement instrument [28]. This thesis utilises online survey as it allows efficient, large-scale data
collection directly from the target user base, making it more suitable than other methods like personalinter-
views or physiological measurements. A questionnaire is a targeted, systematic and rule-based generation
and recording of verbal and numerical self-reports by participants on selected aspects of their experience
and behaviour in written form [28]. The questionnaire will be provided via the internet, more specifically via
Mastodon and the target group are active Mastodon users. The empirical study design is visualised in table 2:
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Data Collection Method | CAWI (Computer Assisted Web Interview)
Population (N) Active Mastodon users
Sampling Method Quota sampling
Sample Size (n) 3,621
Characteristics Monthly Activity on Mastodon
Data Collection Period 16.12.2024 - 02.01.2025
Data Collection Location Mastodon

Table 2: Survey Design

The sampling method employed in this thesis survey is quota sampling. This method is based on the as-
sumption that the population can be divided into groups according to specific socio-demographic charac-
teristics that are relevant to the research question. It is a deliberate intervention in the selection process
that leads to a specific composition of the sample. As a non-probabilistic sample, the resulting quota sam-
ple cannot claim global representativeness. However, it can claim characteristic-specific representativeness
thanks to the quota plan [28]. The research questions addressed in this thesis are all related to user activity
and the ways in which it can be improved. Consequently, it isimportant that the survey participants are ac-
tive users of Mastodon, as this will enable the identification of the factors that are of particular importance
to them in the context of their own instance. Based on the collected data the user base satisfaction on their
instances should be evaluated. According to Doring [28] six main classification criteria can be used to differ-
entiate between different written survey techniques and questionnaire forms. The following criteria will be
used for this thesis:

Structuring Degree of the Survey Standardized Questionnaire
Questionnaire Mode Electronic Questionnaire
Questionnaire Administration Internet-mediated Questionnaire
Type of Respondents Affected Individuals
Survey of Individuals or Groups Individual Survey
Special Query Format No Special Query Format

Table 3: Questionnaire Criteria

The questionnaire will be electronic and will consist only of closed questions, thereby ensuring full standard-
isation. The questionnaire will be distributed via Mastodon, where it will not distinguish between mobile and
desktop access, given the existence of mobile apps for certain instances. The survey will be directed towards
individual Mastodon users, rather than experts or decision-makers representing other affected individuals.

8.2.2 Survey Development and Design

The construction of the standardised questionnaire is undertaken in two stages. Initially, a rough draft is
created, followed by a detailed draft. Subsequently, the constructed questionnaire is subjected to a pre-
test, and any revisions that are necessary are made [28]. In this chapter the initial design of the survey is
presented in table 4.

Measurements in quantitative social research lead to measurement values with different levels of informa-
tion. A distinction is made between four levels of measurement or scales of measurement according to as-
cending information content. The following list includes the four different scales of measurement according
to Doring (2023) [28]:
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Title of the Survey Survey on Enhancing and Sustaining User Activity on Mastodon
Questionnaire Instruction Thank you for your interest in this study! My name is [...] and
I’m a student at the University of Vienna doing research on
Mastodon. My master thesis aims to understand the gap be-
tween registered accounts and active users. After a spike in
registrations in 2022, the number of active users on Mastodon
decreased, and this study aims to find out why. Your unique
experience as an active Mastodon user is essential to this re-
search. There are no "right" or "wrong" answers - just your
honest insights. The survey is anonymous and completely vol-
untary, and all answers will be used for scientific purposes
only. It will take about 10 minutes to complete, and your par-
ticipation would be a valuable contribution to understanding
the factors that influence user activity on Mastodon. If you
have any questions or require further information, please email
<a51807829@unet.univie.ac.at

Content-Related Question | Questionsrelated to governance structure, technicalinfrastruc-
Blocks ture, and engagement. An example question might be: "The
Community Guidelines on my instance are clear to me."

+ Fully disagree

+ Mainly disagree

» Neutral
+ Mainly agree
+ Fully agree
Statistical Questions Age, Country, Gender, Mastodon Instance (Optional)
Feedback Open question for feedback: Do you have any comments about
this questionnaire or this study?
End Slide Thank you very much for your support with this study. It is

greatly appreciated!

Table 4: Rough Concept of the questionnaire on user activity

+ Nominal scale: Nominal-scale characteristics only differentiate between categories in no particular
order, such as gender or marital status. The categories are mutually exclusive (e.g. smoker/ non-
smoker) and cover all possible characteristics. Analysis concentrate on frequencies, whereby the nu-
merical values can be assigned arbitrarily as long as each category is given its own number.

+ Ordinal scale: Ordinal scales are used for variables that show an order or ranking among categories.
Such categories may include company hierarchies (lower management, middle management, top
management), competition placements or education levels. Ordinal scales allow to ascertain the rela-
tive position of any two categories, even if the exact numerical difference between them is not known.

« Intervalscale: Aninterval scale is a quantitative method that allows for a more precise measurement
of characteristics than an ordinal scale, which relies on a greater than/less than relationship. An inter-
val scale requires the use of an empirical relative, wherein the dominance relations of all object pairs
adhere to a weak order structure. In contrast to an ordinal scale, where the strength of one object’s
dominance over another is inconsequential, an interval scale requires that the pairwise dominance
relations be ranked according to their strength.
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+ Ratio scale: Ratio-scale characteristics are defined by values that are equally spaced and, in contrast
totheinterval scale, also possess an absolute zero point. An illustrative example might be the number
of errors a person makes in dictation or the number of children they have. In the empirical relative of a
ratio scale, linking operations are typically defined in addition to a weak order relation of the objects.

This thesis used a combination of single-item and short Likert scale measures (3-5 items) to assess a single
variable. A Likert scale is a psychometric scale made up of several statements that measure the same char-
acteristic, with respondents rating their level of agreement on a scale. Typically, a 5-point scale isemployed,
where responses reflect varying degrees of a measured trait [28]. The questionnaire presented participants
with the following options: strongly disagree, disagree, neutral, agree, and strongly agree. Critics of the
orginal Likert scale argued that 10-20 nearly identical items can demotivate participants by measuring the
same construct many times. In contrast, psychometric short scales, which typically use 3-5 items, are more
efficient. The most effective approach is to select the best and most selective items from a longer Likert
scale, thereby allowing for a more focused and engaging measurement [28].

8.2.3 Computational Study

In addition to the survey, a computational study on Mastodon was conducted. This comprised a collection
of digital data, including highly informative behavioural traces, referred to as digital trace data. These digital
traces may reflect various aspects of users’ lives, including social relationships, group affiliations, political
views, consumption patterns and more. They are non-reactive, generated naturally in everyday life, rather
than created in response to the researchers’ actions [28]. In computational research, data quality is similar
to that in observational studies, where users are unaware that their data are being analysed for research
purposes. This lack of user awareness raises important ethical and legal considerations [65]. Therefore,
when conducting a computational study, it is important to consider the following four ethical principles by
Matthew Salganik [71]:

+ Respect for Persons involves treating individuals as autonomous agents and honouring their wishes.
This principle suggests that researchers must obtain participants’ consent and letting them, not the
researchers, decide.

+ Beneficenceis about analysing the risks and benefits of a study and then deciding, whether they strike
an appropriate ethical balance.

« Justice means that researchers should not be allowed to prey on the powerless and vulnerable, and
that the benefits and risks of a study should be distributed fairly.

+ Respect for Law and Public Interest explicitly urges researchers to take a broader view and to include
law in their considerations. One of these aspects would be compliance, where researchers should seek
to identify and comply with relevant laws, contracts and terms and terms of service. Another would be
transparency-based accountability, which implies that researchers should be clear about their aims,
methods and results at all stages and take responsibility for their actions.

In their 2019 study, Possler et al. identify six methods of collecting research data in computational studies.
These include cooperation with companies that own data, purchasing data from data owners, application
programming interfaces (APIs), data scraping, tracking, and secondary analysis of existing data sets [65].
This thesis will make use of APIs and therefore this topic will be explained in more detail. APl is an applica-
tion programming interface that allows connection to a digital platform and access to the data in a defined
and often strictly limited way. Some social media platforms offer open or public APIs so that researchers can
access the platform and data (e.g. Reddit, Wikipedia) [28].

However, other platforms do not provide open APIs or the free APIs have different features and limitations.
There may be limits on the time span and amount of data that can be retrieved via the API, and often there
is no transparency about the procedures used to generate data output for API requests [65]. An API can
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be accessed for data collection or extraction using appropriate tools. This can be done either with self-
programmed tools (e.g. created with programming languages such as Python or Java), with ready-made
tools (e.g. with corresponding packages of the R software), or with user-friendly web services that allow the
API to be called via a simple input mask on the web [28]. Data analysis in research projects should follow a
structured process: first, data is imported from sources such as files or APIs. Next, tidying organises itinto a
consistent format, while transformation refines it by adding new variables, filtering or merging. Visualisation
then reveals patterns, and modelling applies statistical techniques to uncover insights or make predictions.
Finally, clear communication, often through reports or presentations, shares the results effectively [86]. For
a better understanding, all of the steps are depicted in figure 5.
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Figure 5: Data Processing Cycle in Computational Studies (based on Wickham et al., 2019) [86]

For this study, Python was used to retrieve data from two different open Mastodon API sources. As Mastodon
is an open source platform, there aren’t as many restrictions as with the centralised social media platforms
mentioned above, and there are also providers offering free APIs. After calling on the API, the retrieved data
will be stored in a structured format within a DataFrame. Once stored, the data will undergo a thorough pre-
processing phase which includes filtering, cleaning, and formatting to ensure accuracy and consistency. This
process transforms the raw APl data into a form suitable for detailed analysis, highlighting relevant factors
such as user activity and its influencing factors such as instance size, transparency, or latency. Finally, the
processed data was analysed to identify patterns and correlations, and then visualised to illustrate key find-
ings and insights. The resource requirements for API data collection are relatively low, and the results are
often machine-readable, well structured, and rich in metadata [65].

This thesis employs a multi-method approach, comprising a quantitative questionnaire and a computa-
tional study. In previous studies, this method has been as extensive as linking social media data with survey
data to combine the distinctive strengths of each data collection method [15]. However, linked data can
be disclosed and sensitive, and in this case, the computational data was collected from instances and not
from single users, whereas the online survey would require the opposite approach. Therefore, it was de-
cided that the data would be researched in parallel, rather than linked. The objective was to determine
which factors correlate with user activity on Mastodon. The survey elicits users’ perceptions of the impor-
tance of specific factors, while the computational study analyses digital trace data from Mastodon instances.
For example, governance structures such as the transparency of community guidelines or the presence of
proactive moderators were included in the online survey, as these are more subjective perceptions for par-
ticipants. Conversely, latency or uptime can be measured and tracked, and therefore they were evaluated
in the computational study.

8.3 Operationalisation of Variables

This section presents an analysis of the variables employed in this thesis and their operationalisation. In
quantitative research, variables are distinguished according to their nature: continuous variables possess
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aninfinite number of infinitely finely graded characteristics, whereas discrete or discontinuous variables can
only assume a smalland limited number of characteristics. Operationalisation involves selecting observable
variables and measurement instruments to determine the characteristics of a theoretical concept. It often
uses multiple indicators rather than a single one. This process provides a concrete operational definition for
a theoretical concept [28].

8.3.1 Dependent Variable

In order to explore the influence on the dependent variable, it is typically necessary to record the values of
the dependent variables in as fine a gradation as possible [28]. In this thesis, the operationalisation of the
dependent variable is the frequency of user activity on Mastodon, as in the number of times a user accesses
the platform within a specific period of time. An active user was considered as an individual who logs into
Mastodon at least once a month. While the computational study was limited to the examination of monthly
active users, the questionnaire permitted the differentiation of active users based on their frequency of use:
daily, multiples times per week, weekly, or monthly. This allowed a more detailed examination of the activity
levels.

8.3.2 Independent Variables

While dependent variables are often continuous characteristics that are measured with as many gradations
as possible, independent variables (i.e. the causal factors under consideration) are usually discrete variables
with few characteristics [28]. Table 5 presents an overview of the independent variables and provides a
description of each:

Independent Variables

Description

Instance Size

Measured by the number of registered users on a Mastodon in-
stance.

Inbound Engagement

The amount of boosts, replies and favourites a user receives on
their toot

Outbound Engagement

Userinteractions with other users’ content, measured by the to-
tal number of likes, comments, and shares.

Active Contribution

The frequency of a user tooting content.

Community Guidelines

The transparency, clarity, and inclusivity of community guide-
lines on an instance.

Content Moderation Practices

The extent of enforcement of community guidelines by mod-
erators, including removing harmful content, issuing warnings,
and blocking violating instances.

Information Overload

The volume and complexity of information users are exposed to
in their feeds.

Instance Uptime

The availability of a Mastodon instance, measured by uptime.

Security Measures

The extent of security protocols implemented.

Instance Transparency

Existence of termsof service and privacy policieson aninstance.

Sustainability

The extent to which an instance is 'green’ or environmentally
sustainable.

Latency

The server response time, measured by the delay users experi-
ence when interacting with the instance.

Table 5: Overview of Independent Variables and their Measurement Description
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9 Results of Computational Analysis

9.1 Data Collection and Preprocessing

The principal application programming interface (API) tool employed in this thesis was Fediverse Observe ?
which permitted the querying of numerous independent variables specified in the previous chapter. First,
the data were retrieved from the APl with the following GraphQL query:

Listing 1: GraphQL query for retrieving data

nodes {
id
active_users_monthly
{param_field}
total_users

For the activity rate, data was needed on both the number of monthly active users and the total num-
ber of registered users. The dynamic parameter field was modified in accordance with the specific variable
in question. After the retrieval of the data, the total number of entries was found to be 21,074 instances.
However, since an initial assessment of the data indicated outliers in the user counts, it was necessary to
filter and clean the raw data. It was decided to use a lower and upper percentile of 0.1 percent to eliminate
unrealistically high numbers of registered users. Moreover, an instance was classified as active only if it had
at least one active user, meaning instances with no active users were excluded from the analysis. To ensure
reliability of the results, single-user instances and instances with a higher number of active users than regis-
tered users were excluded. Single-user instances, by definition, have an activity rate of 100% (since both the
active and registered user counts are identical). Additionally, smaller instances were removed to prevent the
skewing effect of unusually high activity rates, which could distort the overall patterns observed in larger,
more active communities. In the end, the data frame for each independent variable was saved in a CSV file
to ensure the reproducibility of the results.

9.2 Sample Overview and Descriptive Statistics for the Dependent Variable

This section provides an overview of the sampled instances and a descriptive analysis of the activity rate,
defined as the ratio of monthly active users to total registered users. Previous research has suggested that
engagement levels vary depending on instance size. For example, the moderator of Mastodon.at estimated
that an optimal community size for engagement falls between 500 and 1,000 users [94]. However, to es-
tablish a more data-driven threshold, a computational analysis was conducted, testing various size classi-
fications. The results indicated that a threshold of 100 users effectively captured behavioural differences
between smaller and larger instances. Consequently, instances were categorised as small (2-100 users) and
large (more than 100 users). This division allows for a more precise examination of user activity patterns and
engagement trends across differently sized communities. The total number of instances after filtering was
11,038, representing 8,603,613 registered users and 761,236 monthly active users. This figure comes close
to the official count of approximately 9 million users reported by Mastodon Analytics in October 2024 [49].

Table 6 illustrates that the analysis includes a wide range of instance sizes, from 1 to the maximum of 98
for small instances and 101 to 615,171 registered users for large instances. The mean number of registered
users per instance for small instances was 11.31, with a standard deviation of 17.05. For large instances,
the mean was 5,001.77, with a standard deviation of 25,633.42. Upon dividing the sample into smaller and
larger instances, it becomes evident that the mean activity rate is higher in the smaller instances than in the

Zhttps://api.Fediverse.observer
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larger ones respectively 51.18% and 16.83%. The minimum activity rate of large instances with 0.005% is
notably low. However, it should be noted that the activity rate column was subjected to a filtering process
to remove outliers, corresponding to the 0.1% and 99.9% quantiles of the data. This ensured that extremely
low activity rates were removed.

Descriptive Statistic | Small Instances | Large Instances
Activity Rate

Mean 51.18% 16.83%
Std. Dev. 28.58% 15.91%
Min 1.64% 0.005%
Max 100% 99.61%
Total Users

Mean 11.31 5,001.77
Std. Dev. 17.05 25,633.42
Min 2 101
Max 98 615,171
Monthly Active Users

Mean 4.09 425.59
Std. Dev. 6.49 1,844.60
Min 1 1
Max 94.00 44.632.00
Overall statistics

Instances 9,339 1,699
Total Users 105,601 8,498,012
Monthly Active Users 38,163 723,073

Table 6: Descriptive Statistics for Small versus Large Instances

9.3 Independent Variables

This chapter presents the results of the correlation analysis between the independent variables and the user
activity rate. There are two correlation coefficients utilized in this thesis, which will be explained shortly. The
Pearson coefficient is used to assess linear relationships in data that is normally distributed. Whereas the
Spearman coefficient is used to evaluate monotonic associations in non-normal, ordinal, or outlier-prone
datasets. Both coefficients range from -1 to +1, with 0 representing no correlation [75]. Table 7 shows the
correlations between the independent variables and user activity.

Variables Pearson (Small) | Spearman (Small) | Pearson (Large) | Spearman (Large)
Latency -0.0035 (ns) -0.0023 (ns) 0.0165 (ns) 0.0161 (ns)
Uptime 0.0213 (s) 0.1078 (s) 0.1003 (s) 0.2448 (s)
Security -0.0102 (ns) -0.0103 (ns) -0.0660 (s) -0.0663 (s)
Transparency -0.173 (s) -0.160 (s) 0.116 (s) 0.167 (s)
Sustainability -0.019 (ns) -0.0184 (ns) 0.029 (ns) 0.030 (ns)
Instance Size -0.137 (s) -0.636* (s) -0.137 (s) -0.636* (s)

Table 7: Results of the Computational Analysis - Pearson and Spearman Correlation Coefficients for Small
and Large Instances. Statistically significant correlations are marked with "s" and strong correlations with

an asterisk (*).
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9.3.1 Latency

This subchapter presents the results of the correlation analysis between latency and user activity rate. In
this thesis, latency refers to the time required to connect to a Mastodon server, as measured by Fediverse
Observer. This metric, recorded by the platform, was later retrieved via an API call. Before conducting the
correlation analysis, the dataset for was explored and visualised. The preliminary analysis showed several
outliers that were subsequently removed based on 1% quantiles. This left 9,238 small instances and 1,677
large instances for the correlation analysis.

The descriptive statistics for latency indicated a mean of 0.15 with a standard deviation of 0.13 for large in-
stances and a mean of 0.16 with a standard deviation of 0.14 for small instances. This already demonstrates
that the overall latency on Mastodon instances is relatively low with larger instances showing less latency
than smaller instances. The Pearson correlation coefficient for small instances was -0.0035 with a p-value
of 0.7374 and for large instances, it was 0.0165 with a p-value of 0.4988. The Spearman correlation coeffi-
cient for small instances was -0.0023 with a p-value of 0.8244, and for large instances, it was 0.0161 with a
p-value of 0.5090. Hence, there is no statistically significant correlation between latency and user activity
rate. Figures 6 and 7 present the findings of the latency analysis for small and large instances, respectively.

Correlation between activity rate and latency
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Figure 6: Relationship between latency and activity rate on small instances (<100 registered users). Each
data point represents one instance, with the regression line shown in red.
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Figure 7: Relationship between latency and activity rate on large instances (>=100 registered users). Each
data point represents one instance, with the regression line shown in red.

9.3.2 Uptime

This chapter presents the results of the correlation analysis between uptime and user activity. Uptime refers
tothetime (in percentage) a serveris available to users. The descriptive statistics for smallinstances indicate
a mean of 98.45%, a standard deviation of 3.58, with values ranging from a 45.8% to 100% uptime over 9,339
instances. Large instances recorded an average uptime of 99.05%, with a standard deviation of 1.85, a min-
imum of 78.56%, and a maximum of 100% uptime from a total of 1695 instances. Like the latency variable,
every instance indicates a relatively high uptime, with larger instances exhibiting greater uptime compared
to smaller ones.

Small instances revealed a Pearson correlation coefficient of 0.0213 and a p-value of 0.0392, suggesting a
weak positive correlation that is statistically significant. The Spearman correlation coefficient was 0.1078
(p<0.001), suggesting a substantial rank-order association. For larger instances, the Pearson correlation co-
efficient was 0.1003 (p<0.001), showing a weak but statistically significant linear correlation between uptime
and activity rate. The Spearman correlation coefficient was 0.2448 (p<0.05), indicating a stronger rank-order
correlation. Although instances with higher uptime tended to have higher user activity, the correlation re-
mains weak. Figures 8 and 9 illustrate the relationship between uptime and user activity for both smaller
and larger instances.
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Figure 8: Relationship between uptime and activity rate on small instances (<100 registered users). Each

data point represents one instance, with the regression line shown in red.
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Figure 9: Relationship between uptime and activity rate on large instances (>=100 registered users). Each

data point represents one instance, with the regression line shown in red.
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9.3.3 Security

The security measures in the computational analysis were based on two key measurements: whether an
instance had DNSSEC (Domain Name System Security Extensions) enabled and whether it had a valid SSL
(Secure Sockets Layer) certificate. However, an examination of the descriptive statistics of SSL implementa-
tions revealed that 99.97% of instances exhibited valid SSL certificates. Therefore, the SSL implementations
were excluded from the analysis, given the lack of variability in the values. In contrast, DNSSEC was imple-
mented on only 19% of small instances and 21% of large instances, making it a superior candidate.

The analysis of small instances revealed a weak correlation between DNSSEC implementations and activity
rate. The Pearson correlation coefficient was -0.0102 (p = 0.3254) and the Spearman correlation coefficient
was -0.0103 (p=0.3215), indicating that no statistically significant relationship exists. Conversely, the analy-
sis of large instances yielded statistically significant results. The Pearson correlation coefficient was -0.0660
(p<0.05) and the the Spearman correlation was -0.0663 (p<0.05). While DNSSEC implementations exhibited
a negative correlation with activity rate, its impact is relatively weak. The distributions of data points for
small and large instances are illustrated in Figures 10 and 11, respectively.

Correlation between activity rate and dnssec
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Figure 10: Relationship between DNSSEC implementation and activity rate on small instances (<100 regis-
tered users). DNSSEC implementation is represented as a binary variable (1 = implemented, 0 = not imple-
mented). Each data point represents one instance, with the regression line shown in red.
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Figure 11: Relationship between DNSSEC implementation and activity rate on large instances (>=100 regis-
tered users). DNSSEC implementation is represented as a binary variable (1 = implemented, 0 = not imple-
mented). Each data point represents one instance, with the regression line shown in red.

9.3.4 Transparency

This chapter presents the findings of the analysis between transparency and user activity rate. Transparency
was measured by two components - privacy policy and terms of service and whether an instance had them
linked in their profile. The descriptive statistics demonstrated that among the 9,334 small instances, 80.51%
had a privacy policy, and 79.82% had terms of service linked. Among the 1,693 large instances, 87.30% had
privacy policies, and 86.24% had terms of service linked. This demonstrates that larger instances are more
likely to have privacy policies and terms of service linked.

Small instances, had a negative correlation between linking terms of service and activity rate, with a Pear-
son correlation of -0.166 (p<0.001) and a Spearman correlation of -0.152 (p<0.001). Similarly, privacy policies
and user activity rate on small instances, showed a weak negative correlation with a Pearson correlation of
-0.180 (p<0.001) and a Spearman correlation of -0.167 (p<0.001). This shows a modest, negative impact of
transparency on activity rates, with an average Pearson coefficient of -0.173 and an average Spearman co-
efficient of -0.160.

Conversely, the relationship between transparency and user activity rates demonstrated a positive and sta-
tistically significant correlation for instances of a larger scale. The correlation between linking terms of ser-
vice had a Pearson coefficient of 0.105 (p<0.001) and a Spearman coefficient of 0.152 (p<0.001). The rela-
tionship between privacy policies and activity rates was slightly stronger, with a Pearson correlation of 0.126
(p<0.001) and a Spearman correlation of 0.182 (p<0.001). The mean of the privacy policies and terms of ser-
vice yielded a Pearson coefficient of 0.116 and a Spearman coefficient of 0.167. These results indicate that
on larger instances greater transparency is valued. The correlation between privacy policies and user activ-
ity for smaller and larger instances are illustrated in Figures 12 and 13 and the correlation between terms of
service and user activity are depicted in Figures 14 and 15.
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Figure 12: Relationship between linked privacy policies on an instance and activity rate on small instances
(<100 registered users). The presence of a linked privacy policy is represented as a binary variable (1 =linked,
0 = not linked). Each data point represents one instance, with the regression line shown in red.

41/98



University of Vienna

Correlation between activity rate and pp

1.2

1.0

0.8

0.4 1

0.2 1

0.0 E ki eiiee _elele] L] L L] L] @ ® ee

0.0 0.2 0.4 0.6 0.8 1.0
activity rate

Figure 13: Relationship between linked privacy policies on an instance and activity rate on large instances
(>=100 registered users). The presence of a linked privacy policy is represented as a binary variable (1 =
linked, 0 = not linked). Each data point represents one instance, with the regression line shown in red.
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Correlation between activity rate and terms
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Figure 14: Relationship between linked terms of service on an instance and activity rate on small instances
(<100 registered users). The presence of linked terms of service is represented as a binary variable (1 =linked,
0 = not linked). Each data point represents one instance, with the regression line shown in red.
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Figure 15: Relationship between linked terms of service on an instance and activity rate on large instances
(>=100 registered users). The presence of linked terms of service is represented as a binary variable (1 =
linked, 0 = not linked). Each data point represents one instance, with the regression line shown in red.

9.3.5 Sustainability

The sustainability in the computational analysis was measured by a Boolean value that indicates whether
a Mastodon server is hosted at a green data centre. Descriptive statistics for small instances indicated that
approximately half of the servers are green hosts (50,97%), while a greater proportion of large instances
(58,99%) are hosted on a green data centre. The analysis of small instances demonstrated a negative, weak
correlation that is not statistically relevant. The Pearson correlation revealed a coefficient of -0.019 (p =
0.069) and the Spearman correlation a coefficient of -0.0184 (p = 0.075).

The correlation analysis of large instances revealed a Pearson coefficient of 0.029 (p-value = 0.346), and a
Spearman coefficient of 0.030 (p= 0.219). The visualisation of the results for small and large instances are
illustrated in Figures 16 and 17.

44/98



b Lniversitat
wien

University of Vienna

Correlation between activity rate and greenhost

1.0 A e e e (S e s i S Sty o S 0 &
0.8 4
4+ 0.6 A
0
o
=
o
0]
(]
_
O 0.4 1
0.2
0.0 L i Re e ]
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

activity rate

Figure 16: Relationship between an instance that is hosted at a green data centre and activity rate on small
instances (<100 registered users). The "green instances" are represented as a binary variable (1 = hosted at

a green data centre, 0 = not hosted at a green data centre). Each data point represents one instance, with
the regression line shown in red.
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Figure 17: Relationship between an instance that is hosted at a green data centre and activity rate on large
instances (>=100 registered users). The "green instances" are represented as a binary variable (1 = hosted
at a green data centre, 0 = not hosted at a green data centre). Each data point represents one instance, with
the regression line shown in red.

9.3.6 Instance size

This chapter presents the findings of the correlation analysis between instance size and user activity. In-
stance size was the sole independent variable not divided into larger and smaller instances, as it is a factor
affecting activity rates similarly across all instances. This approach enabled a uniform analysis without cat-
egorising instances by size. The descriptive statistics showed an average of 525.39 users with a standard
deviation of 4,480.22, reflecting significant variability in instance sizes. The median (50th percentile) num-
ber of registered users was 6, indicating that half of the instances had fewer than 6 users. The lower quartile
(25th percentile) had only 3 users, while the upper quartile (75th percentile) reached 28 users, showing that
most data rows were smallinstances. However, the maximum number of registered usersin a single instance
reached 179,064, which is smaller than the largest instance on the Mastodon network, due to the elimination
of outliers in the previous steps. These statistics show the differences in instance sizes, with a few large in-
stances significantly skewing the overall distribution. The analysis revealed a statistically significant inverse
correlation between the number of registered users on an instance and the user activity rate. The Pearson
correlation for total registered users revealed a coefficient of -0.137 (p<0.001) and the Spearman correlation
revealed a coefficient of -0.636 (p<0.001). Figure 18 demonstrates the correlation between registered users
and user activity.
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Figure 18: Relationship between instance size and user activity rate. Each data point represents one in-
stance, with the regression line shown in red.
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10 Results of the User Survey

10.1 Data Collection

This chapter describes how the data for the questionnaire was collected. Before the survey was published,
a pre-test with seven Mastodon experts was conducted. The tool used to create the survey, SoSci Survey
3, offered the possibility to provide feedback directly on the questionnaire with input fields that could later
be viewed directly by the author in the tool’s interface. This made providing and incorporating feedback
very efficient. Over the course of a month, the pre-test was online and feedback was continuously provided
and incorporated into the final draft. The main adjustments were made to clarify the wording of some ques-
tions. Forexample, in the original questionnaire, the options for user activity were less than once a week and
a few times a month. The less than once a week option was removed due to unclarity reasons. Adjustments
were also made to make the options clearer and easier to understand, such as replacing ’engagement’ with
‘interaction’, or rephrasing the explanation of ’sustainability’ in the technical factors section. Another very
important issue raised was the inclusion of optional answers in each question for the statistical summary.
This meant that if participants did not feel comfortable answering a question, there was always an "l prefer
not to say" option.

After incorporating all the adjustments from the pre-tests, the final survey was published on Mastodon on
16/12/2024. The survey targeted monthly active Mastodon users and was consequently distributed on the
Fediverse, given Mastodon’s affiliation with the broader Fediverse. Consequently, the post was also visible
to users of all other Fediverse platforms. This has led to dissatisfaction among some Fediverse users, who
were unable to participate in the survey. This issue will be addressed further in the limitations section. On
the first day of publication, only one user completed the survey. The strategy was therefore adapted to ask
people with a wider following to help distribute the survey. A number of Mastodon users agreed to share
the survey, resulting in a continued accumulation of responses. However, after a few hours one of the posts
received a backlash in the form of negative replies the distributor decided to delete the survey from their
timeline. Concurrently, some users became aware of the original post and started boosting it, leading to a
rapid distribution of the survey. Over the subsequent two days, more than 2,000 people completed the ques-
tionnaire. In total, the original post on Mastodon was shared 1.3 thousand times, resulting in 11,783 clicks
to the survey and 4,070 responses. Of these, 3,621 participants completed the survey, while 449 dropped
out, resulting in a dropout rate of 11%. Approximately 100 participants exited the survey after the consent
question about the data privacy policy, which was presented at the beginning of the questionnaire. An addi-
tional 157 participants dropped out after the third question, which asked about the social media platforms
they use. This question did not only serve as an icebreaker, but also as a filter to ensure that only Mastodon
users proceeded to complete the rest of the survey.

The survey was constantly monitored, and a key benefit of utilising Mastodon for its distribution was the
ability to receive feedback in real-time. An email address was also provided in the survey, which resulted in
a constant flow of questions and feedback via email. During the survey, it was discovered that the design
was not optimised for administrators and moderators, with some respondents expressing uncertainty re-
garding the questionnaire’s instructions. This issue was addressed promptly by incorporating an additional
filter question for these specific cases. Following these adjustments, only a few minor technical issues were
encountered, and the survey received predominantly positive feedback. In Figure 19, the response statis-
tics are illustrated, with the orange bars representing the finalised questionnaires and the grey segments
indicating the total number of interviews over the entire interview period.

3https://www.soscisurvey.de/en/index
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Figure 19: Response statistics of the user survey conducted from 16 December 2024 to 2 January 2025

10.2 Data Processing

Following the data collection, a CSV file containing the survey data and the corresponding codebook were
downloaded from the SoSci Survey Tool. The settings for downloading had already permitted some prelim-
inary processing, as only interviews that had been completed were downloaded, i.e. interviews in which the
participants had reached the final page of the questionnaire. This reduced the amount of interviews from
4070 to 3621, including the pretests data. The CSV file and the codebook were subsequently imported into
Python using the pandas library. The codebook comprised the variable abbreviation, the variable descrip-
tion, the response code and label, as well as the variable and the input type. The most relevant informa-
tion was then transformed into a JSON dictionary. After importing the data, missing values were identified
and replaced with a placeholder value to facilitate further analysis. The following Python code was used to
achieve this:

raw_data = raw_data. fillna ("Missing")

Additionally, the SoSci Survey tool recorded the time spent overall on the survey, with an average duration
of 350 seconds, or approximately five minutes. Assuming that participants completing the questionnaire
in significantly less time would provide unreliable responses and potentially distorting the results, it was
determined that data entries with a recorded completion time of less than one minute should be excluded
from the analysis.

It is crucial to ensure the data meets the appropriate requirements: either jointly normally distributed for
Pearson correlation or ordinal/non-normally distributed continuous data for Spearman correlation [75].
During the review of the dictionary, it was observed that the user activity and several other factors were
arranged in the wrong order. This was due to adjustments made to the response options during the cre-
ation of the survey. Therefore, the data required rearranging as the correct sequence plays a significant role
in the correlation analysis. Furthermore, the daily usage of Mastodon was combined with the monthly us-
age. More specifically, the first question posed to participants enquired about the frequency of Mastodon
usage, with respondents given a range of options from ’a few times a month’ to ’every day.’ Participants who
selected ’every day’ were prompted to specify the amount of daily usage. In the preprocessing step, the two
responses were combined. For instance, ’5 minutes’ from the second question was adjusted to ’5 minutes
daily’, while the ’every day’ option from the first question was removed.

This thesis employed a combination of single-item measures and short Likert scales (3 to 5 items) to eval-
uate individual variables. The Likert scale is a psychometric tool consisting of multiple items designed to

49/98



¢ wiversitat
w0 wien University of Vienna

assess the same variable. Respondents indicate their level of agreement on a 5-point scale in order to cap-
ture different intensities of the measured trait [28]. In the survey of this thesis, participants had the following
response options: strongly disagree, disagree, neutral, agree, and strongly agree.

Since the study employed a Likert scale, ensuring data reliability during evaluation was important and for
that Cronbach’s alpha reliability coefficient was used. Cronbach’s alpha is a statistical measure used to eval-
uate the reliability of a set of measurements, typically when these measurements represent different occa-
sions, raters, alternative forms, or, most commonly, questionnaire or test items. When applied to question-
naire items, it evaluates internal consistency, describing the extent to which the items in a scale measure the
same underlying construct. A higher Cronbach’s alpha value suggests greater internal consistency among
the items, meaning they are likely assessing the intended concept reliably [12]. In this study, Cronbach’s
alphais used to determine whether the Likert scale items consistently capture the same characteristic, en-
suring that the responses accurately reflect the measured construct.

The value range of the reliability coefficient is from 0 (completely unreliable measurement, consisting only

Category Cronbach’s Alpha
Community Guidelines 0.83
Engagement on My Posts 0.68
Engagement General 0.78
Information Overload 0.81
Technical Factors 0.61
Moderation Practices 0.65
Transparency 0.74

Table 8: Cronbach’s alpha reliability scores for measured independent variables.

of random measurement errors) to 1 (perfectly reliable measurement, completely unaffected by measure-
ment errors) [28]. Reliability coefficient above .90 are generally considered to be high, and those above .80
are considered adequate [17]. However, other papers indicate that a coefficient from 0.70 is acceptable with
a strong indication, that authors should interpret the value of alpha according to what they are seeking to
measure and the number of items included in the scale [82, 81]. In order to achieve a satisfactory level of
internal reliability, it was decided to adjust the items associated with the variable 'engagement on my posts’.
Three questions were posed in this category:

1. When | toot something, | usually get some engagement on it.
2. lam satisfied with the level of engagement | receive on my toots.

3. lwish there would be more engagement on my toots (reversed).

Following the removal of question one, an increase in the Cronbach’s alpha coefficient was observed, in-
dicating a discrepancy in satisfaction levels and the fact of how much engagement is received on the post.
Consequently, the decision was made to remove question one from the engagement group. Additionally,
the internal reliability of technical factors was found to be comparatively low. Therefore, it was decided to
measure these factors as single items, as was initially designed. Finally, the last group "moderation prac-
tices" also had to be modified to achieve a satisfactory Cronbach’s alpha. The initial 4 questions were:

1. | often come across content in my feed that | think should be removed by moderators. (Reversed)

2. lfeel like moderators are taking action to enforce the community guidelines on my instance.
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3. I feel like moderators on my instance reply quickly to reports.

4. | believe moderators on my instance should take more action. (Reversed)

The group of questions contained two reversed items, namely questions 1 and 4. The Cronbach’s Alpha
increased in the absence of these items. Consequently, questions 2 and 3 will be included in the group to
enhance internalreliability. The updated categories with the corresponding Cronbach’s Alpha areillustrated
intable 9.

Category Cronbach’s Alpha
Community Guidelines 0.83
Engagement on my Posts 0.74
Engagement General 0.78
Information Overload 0.81
Moderation Practices 0.81
Transparency 0.74

Table 9: Updated Cronbach’s alpha reliability scores for measured independent variables.

After the calculation of Cronbach’s Alpha, the subsequent step was to indexed the categories mentioned
above, calculate their mean and round to two decimal places. The computed value was then added as a
new column to the data frame. Below is an example of how one of the five categories was processed:

if all(col in data.columns for col in cg_columns):
data[ ’CG_Composite_Avg’] = data[cg_columns].mean(axis=1).round(2)

The final stage of the preprocessing stage was to save both the dictionary and the preprocessed dataframe.
After that, the preprocessing stage was concluded.

10.3 Sample Overview

This chapter presents an analysis of the characteristics of this thesis’ survey participants. It begins by outlin-
ing the demographic profile of the respondents, followed by a detailed examination of their activity levels
on Mastodon. While 3,621 users completed the survey, the statistics presented reflect only those partici-
pants who answered the specific question. Respondents who skipped questions or selected "prefer not to
answer" are excluded from the analysis and graphs.

Firstly, the distribution of countries is presented, with Figure 20 demonstrating that a significant proportion
of survey participants are from the United States and Germany, which is in alignment with Figure 2. Figure 2
presented the monthly active users by country measured by the instance location from the computational
analysis. However, Figure 2 demonstrates that Germany has a higher number of active users, whereas in
the survey 657 participants came from the United States, 344 from Germany, and 292 from Cambodia. Cam-
bodia is an outlier in this regard, and it was not depicted in the original data frame of the computational
analysis. The Netherlands, Canada, France, Australia, Spain, Finland and Austria were also depicted among
the top 15 countries using Mastodon in Figure 2. Therefore, some similarities can be observed.

During the processing of the countries, certain obstacles had to be overcome. A minor inaccuracy in the
survey design, wherein the term "Wohnort" (place of residence) was erroneously employed to denote coun-
try distribution, resulted in at least 367 German-speaking participants entering their place of residence in
the open text field rather than their country name. This issue was not confined to German-speaking par-
ticipants; it was also observed among other participants which subsequently required manual resolution
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through a normalization map.

This map assigned various user inputs, such as city names or alternate country names, to a standardized,
canonical country name, ensuring consistent data for analysis. For example, variations like "Toulouse" or
"France (but roaming around)" were normalized to "France", and "Untied Snakes" or "Banana Republic of
USA" were normalized to "United States". This manual normalisation helped to reconcile the different ways
in which users might refer to the same country and it also allowed for the recognition of regions that were

not explicitly included in the original list, such as Catalonia, which some people considered to be their place
of residence rather than Spain.

Top 15 countries distribution

Country

Figure 20: Distribution of participants of the Mastodon user survey by country

As illustrated in Figure 21, the country map demonstrates the global distribution of participants, with dif-
ferent colours representing the density of respondents from each country. The United States and certain
European countries demonstrate higher participation rates in comparison to other nations. Grey areas on
the map indicate countries with no recorded participants in the dataset. Nevertheless, it is evident that a
significant number of countries worldwide contributed to the survey. In total, participants from 90 different
countries were represented. From these participants a total of 2,331 users completed the survey in English,
while 1,271 participants completed it in German.
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Figure 21: World map showing the distribution of user survey participants by country

The gender distribution among respondents is presented in Figure 21: 2,455 participants (74%) that replied
to the gender question identified as male, 613 participants (18%) identified as female, and 216 participants
(6%) identified as non-binary. Furthermore, 53 participants did not align with any of the predefined cate-
gories and instead provided their own gender specifications. These responses were subsequently grouped
and represented in Figure 23.
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Figure 22: Gender distribution of user survey participants
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Gender Distribution - Let me specify Categories
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Figure 23: Detailed gender distribution of user survey participants (self-specified responses)

Prior to the analysis of the age distribution, it was necessary to preprocess the data due to the open-text
format of the age responses. To address this, the ages were grouped into specific categories, and only
responses within the valid age range of 12 to 109 years were considered for further analysis. The largest
group were individuals aged 45-54 (28.1%), followed by 35-44 year old individuals (26.1%). The proportion
of younger participants was comparatively low, with those under the age of 18 having the smallest repre-
sentation (0.4%), followed by the 18-24 age group with 4.9%. The 25-34 age group represented 14.4%, those
aged 55-64 17.6% and the age group 65 and over 8.5%. The detailed distribution is illustrated in figure 24,
demonstrating a wide age range, with the majority of participants falling within the middle-aged categories.

10.4 Dependent Variable

In order to understand the dynamics of user behaviour on Mastodon, it is important to explore the concept
of user activity. User activity is defined as the amount of time a user is active on Mastodon. The survey
was designed to obtain specific amounts of time, rather than only the monthly activity as described in the
computational analysis. Consequently, two obligatory questions were dedicated to the amount of time the
participants spent on Mastodon. The first question related to the amount of time users spent per month on
Mastodon. If participants selected the 'Never’ option, the survey ended. Conversely, if the ’Every day’ option
was selected, participants were asked an additional question about their daily activity. Most of the survey
participants indicated that they are on Mastodon every day. In total, 2952 participants selected "Every day,"
500 selected "Several times a week," 49 chose "Few times a month," 40 selected "Once a week," and 14 par-
ticipants responded with "Never." Figure 25 illustrates the monthly user activity, where the largest partition
of ’every day’ can be clearly distinguished from the other options.
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Figure 24: Distribution of user survey participants by age group

Activities

Every day

Several times a week
Few times a month
Once a week

Never

Figure 25: Self-reported monthly activity levels of Mastodon users

The daily activity was divided into nine different options, ranging from a minimum of five minutes to a maxi-
mum of more than three hours per day. The majority of participants (approximately 719) reported spending
one hour on Mastodon daily, followed by 639 participants who indicated 30 minutes, and 466 who reported
20 minutes a day. The smallest group comprised those who spent just five minutes daily on the platform,
with only 22 participants selecting this option.
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Figure 26: Self-reported daily activity levels of Mastodon users

To prepare the dependent variable for the correlation analysis, both measures of user activity (daily and
monthly) were combined into a new column. The ’Every day’ column was replaced with the more detailed
daily activity data from the second question. The activity levels were then assigned numerical values, with
the lowest possible time being given a value of 1 and the highest being given the maximum value. This
process resulted in a twelve-point ordinal scale that captures the ranked levels of user activity.

10.5 Independent Variables

This chapter presents the results of the analysis examining the relationship between the independent vari-
ables and user activity, the dependent variable of the study. Each subchapter will begin by presenting the
distribution of the corresponding factor to establish a clear understanding for the subsequent correlation
analysis. Building upon the computational analysis, both Pearson and Spearman correlation coefficients are
used to assess linear and monotonic relationships, respectively. In addition, regression analysisis employed
to explore the extent to which the independent variables predict user activity levels. The independent vari-
ables consist of several theoretically derived factors, which aim to capture not only technical aspects, as
shown in the computational results, but also behavioural characteristics. These variables are categorized
into three groups: government structures, engagement, and technical factors. Understanding the correla-
tions between these factors and user activity will help provide a foundation for explaining user behaviour
on Mastodon.

10.5.1 Technical Infrastructure

The technical infrastructure group includes seven independent factors: information overload, security, up-
time, transparency, latency, sustainability, and instance size. With the exception of information overload—which
depends on the perception of the user—all of these factors have already been analysed in the computational
analysis. However, the survey results in this section will provide better insight into how users perceive the
influence of technical infrastructure on user activity.

Instance Size

In this study’s survey the majority of participants were on smaller instances, with 659 participants being
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on instances in the range of 1,001 to 10,000 users. Slightly fewer participants (635) reported being on in-
stances with 100 to 1,000 users. Conversely, only 146 participants indicated that they were on instances
with more than 500,000 users. The correlation analysis showed a weak but statistically significant negative
correlation between instance size and user activity, with a Pearson correlation coefficient of -0.07 (p<0.05)
and a Spearman coefficient of -0.06 (p<0.05). Regression analysis also shows a negative relationship, with a
slope of -0.12, suggesting that as instance size increases, user activity decreases slightly. These results are
based on a sample of 2,357 responses.

Correlation between User Activity and Instance Size
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Figure 27: Correlation between instance size and user activity, showing a slight negative trend (Pearson =
-0.07, Spearman =-0.06, p < 0.05). The red regression line highlights this trend, indicating that user activity
tends to decrease slightly as instance size increases. The darker blue data points in the graph represent
higher user density.

Information Overload

The majority of users (65%) were not overwhelmed with the amount of content in their feed and instead
have the feeling that the amount of content in their feed is manageable. The Pearson correlation coefficient
of 0.001 (p>0.05) and the Spearman correlation coefficient of 0.013 (p>0.05) demonstrate a weak and sta-
tistically insignificant relationship between information overload and user activity. The regression analysis
indicated similar findings with a coefficient of 0.001 (p>0.05). Therefore, there is no meaningful relationship
between information overload and user activity as illustrated in Figure 28.
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Correlation between User Activity and Information Overload
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Figure 28: Correlation between information overload and user activity, showing no significant relationship
(Pearson =0.001, Spearman =0.013, p > 0.05). The red regression line also shows that information overload
has no meaningful impact on user activity. The darker data points represent higher user density.

Security

75 % of users agree that security implementations on their instance are important to them. However, the
correlation analysis shows, that there is only a weak, but statistically significant correlation between secu-
rity implementations and user activity. The Pearson correlation coefficient of 0.05, (p-value < 0.05) and the
Spearman correlation coefficient of 0.05 (p-value<0.05), indicate a statistically significant yet weak relation-
ship between the independent variable and user activity. The regression analysis further supports this, with
aslope of 0.13, indicating a slightincrease in user activity as the factor increases. The R-value of 0.05 (p<0.05)
reaffirm the statistical significance of the rather weak relationship. The results suggest that this factor has a
small but significant effect on user activity. The findings are represented in figure 29.
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Correlation between User Activity and Security Implementations
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Figure 29: Correlation between security implementations and user activity, showing a slightly positive re-
lationship (Pearson & Spearman = 0.05, p < 0.05). The red regression line in the graph highlights this trend,
indicating a slight increase in user activity as more security instalments are implemented on an instance.
Darker data points represent higher user density.

Uptime

The majority of the survey participants (97%) agree that their instance is always available. The correlation
analysis revealed an inverse relationship between uptime and user activity. The Pearson Correlation re-
vealed a correlation coefficient of -0.04 (p<0.05) and the Spearman a correlation coefficient of -0.06 (p<0.001).
The regression analysis points to similar results with an r-value of -0.04. While statistically significant, the re-
lationship is minimal in practical terms, with only a very slight decrease in user activity as uptime increases.
A total of 3481 responses were included in this analysis. The results are visualised in Figure 30.
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Correlation between User Activity and Availability
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Figure 30: Correlation between instance uptime and user activity, showing a slightly negative relationship
(Pearson =-0.04, Spearman =-0.06, p <0.05). The red regression line highlights this trend, indicating a slight
decrease in user activity as uptime increases. Darker blue data points represent higher user density.

Transparency

Transparency was primarily assessed through questions about familiarity with and perceived importance of
the privacy policies on their Mastodon instance. This variable consisted of two items: familiarity and impor-
tance of privacy policies on their instance. The transparency variable yielded a Cronbach’s alpha coefficient
of 0.74, indicating good internal consistency. Overall, 66% of respondents indicated that they were familiar
with the privacy policies of their instance and 72% indicated that these policies were important to them.
The correlation analysis revealed a Pearson correlation coefficient of 0.13 (p<0.001) and the Spearman cor-
relation coefficient of 0.14 (p<0.001). Regression analysis further supported this finding with a coefficient of
0.13 (p<0.001). The sample size of this variable were 3,240 responses. The results are visualised in figure 31.
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Figure 31: Correlation between transparency and user activity, showing a positive relationship (Pearson =
0.13, Spearman = 0.14, p < 0.001). The red regression line also indicates this trend, with a slight increase in
user activity as transparency (in the form of privacy policies) improves. Darker blue data points represent
higher user density, with a high proportion of users agreeing that privacy policies are important to them.

Latency

When Mastodon users were asked if they experienced latency on the platform, only 9% agreed. This sug-
gests that the majority of Mastodon users do not experience latency problems, which is consistent with the
results of the computational analysis. Correlation analysis revealed a Pearson correlation coefficient of -0.06
(p<0.001), a Spearman rank correlation coefficient of -0.07 (p<0.001) and the regression analysis revealed a
negative coefficient of -0.06 (p<0.001). These results suggest that as latency decreases (i.e. users experience
fewer delays), there is a slight decrease in user activity. The sample size was 3,473 participants. The results
are shown in Figure 32.

62/98



% wniversitat
Jwien

University of Vienna

Correlation between User Activity and Latency

More than 3 hours daily -
300
3 hours daily A
2 hours daily A
250
1 hour daily A ® ®
> i iy 4
'E 45 minutes daily 200
'43 30 minutes daily b g 9 z
(9]
< . . S
- 20 minutes daily A * 150 o
(O]
n
D 10 minutes daily A
5 minutes daily - - 100
Several times a week - ®
Once a week A 50
Few times a month A
& & > & &
< < & < <
' I > = =
3 S N ¢ 4
N S S S
N4 > S N
<& S O
&

Latency

Figure 32: Correlation between latency and user activity, showing a weak, negative relationship (Pearson =
-0.06, Spearman =-0.07, p < 0.001). The red regression line further supports this trend, indicating a slight
decrease in user activity as latency decreases. Darker blue data points represent higher user density, show-
ing that most of the participants experience no latency.

Sustainability

The majority of survey participants (55%) indicated that sustainability on their instance, specifically in the
form of being powered by green, sustainable energy, isimportant to them. However, the Pearson and Spear-
man correlation analyses and the Regression analysis revealed weak and non-statistically significant results,
suggesting that the perceived importance of sustainability does not meaningfully correlate with user ac-
tivity. The analysis incorporated a total of 3384 responses. Figure 33 illustrates the relationship between
sustainability and user activity.
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Figure 33: Correlation between sustainability and user activity, showing no statistically significant relation-
ship. Thered regression line further supports that the perceived importance of sustainability does not mean-
ingfully correlate with user activity. Darker blue data points represent higher user density.

10.5.2 Governance Structures

The construct of governance structures encompasses two key components: community guidelines and mod-
eration policies. These factors collectively define the rules, norms, and enforcement mechanisms that shape
user behaviour and interactions within Mastodon. This chapter explores the results related to both commu-
nity guidelines and moderation policies, providing insights into their correlation with user activity.

Community Guidelines

To assess the Community Guidelines factor, it was essential to first ensure that all participants were familiar
with the community guidelines on their instance. Therefore, a filter question was included, asking whether
participants were familiar with the community guidelines on their instance. Of the 3,347 participants, 2,681
indicated familiarity with their community guidelines. The correlation between community guidelines fa-
miliarity and user activity was also analysed, treating responses as binary ('No’ and ’Yes’). This analysis
resulted in positive Pearson and Spearman correlation coefficients of 0.14, both statistically significant.

However, this binary measurement was not used in the main results, as a more robust 5-item scale was con-
sidered to be more reliable. The community guidelines factor was then constructed from four items, with a
Cronbach’s alpha of 0.83, indicating good internal consistency. These items were combined into an indexed
and averaged score. Of the 2,529 participants who were familiar with their community guidelines and an-
swered all 4 items in this set, 794 (31%) strongly agreed that their instance guidelines were clear, promoted
inclusivity, were easy to understand and access, and addressed the most important issues to them. The cor-
relation analysis revealed a statistically significant, positive relationship between the community guidelines
factor and user activity. The Pearson correlation coefficient was 0.11, while the Spearman correlation coeffi-
cient was 0.13. Regression analysis produced similar results, with a coefficient of 0.11. In all cases, p-values
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were below 0.001, confirming the statistical significance of the findings. The results are visualized in Figure
34.

Correlation between User Activity and Community Guidelines
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Figure 34: Correlation between community guidelines and user activity, showing a positive relationship
(Pearson =0.11, Spearman = 0.13, p < 0.001). The red regression line supports that clearer, more inclusive,
and accessible community guidelines are associated with slightly higher user activity levels. Darker blue
data points represent higher user density, which indicates that most of the survey participants agree that
community guidelines are important to them.

Moderation Practices

The moderation practices variable originally consisted of four items; however, due to low internal consis-
tency (as discussed in the data processing chapter), two items were removed. The final moderation prac-
tices variable included two items that measured whether participants felt moderators were taking action
to enforce community guidelines and whether they responded quickly to reports. Of the respondents, 41%
fully agreed that moderators were both enforcing community guidelines and replying promptly to reports.
Correlation analysis showed a positive, statistically significant relationship between the moderation prac-
tices variable and user activity. The Pearson correlation coefficient was 0.11, while the Spearman coefficient
was 0.13, both with p-values below 0.001. These findings were confirmed by the regression analysis, which
produced a statistically significant coefficient of 0.11 (p<0.001). Figure 35 shows a Hexbin plot illustrating
the relationship between moderation practices and user activity, with a colour gradient representing the
density of responses. A red regression line overlays the plot, highlighting a positive trend, indicating that
stronger moderation practices are associated with slightly higher levels of user activity.
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Figure 35: Correlation between moderation practices and user activity, showing a statistically significant
positive relationship (Pearson =0.11, Spearman = 0.13, p <0.001). The red regression line suggests that in-
stances with actively enforced community guidelines tend to have slightly higher user activity levels. Darker
areas indicate a higher concentration of data points showing that most of the users agree that moderation
practices are actively enforced on their instance.

10.5.3 Engagement

Engagement can be measured in several ways. In this thesis we differentiate between active engagement,
where a user is online, replying, boosting and favouring other toots. Whereas passive engagement refers to
only being online without any active engagement, which can be compared to watching television [64]. The
engagement hypotheses suggest that higher engagement leads to higher user activity levels. In this thesis,
engagement is categorized into three groups: (1) Active contribution, where a user proactively publishes
their own toots; (2) inbound engagement, referring to the interactions a user receives on their published
toots; and (3) outbound engagement, where a user interacts with the toots of other users on their feed, such
as by replying to, boosting, or favouring toots. This chapter presents the correlation between various types
of engagement and user activity levels.

Active Contribution

The majority of Mastodon users reported that they toot sometimes (35%) or often (24%), while smaller pro-
portions reported that they toot very often (14%) or never (5%). Correlation analysis showed a moderate
positive correlation between user activity and active contribution on Mastodon. The Pearson and Spear-
man correlation analysis and the regression analysis revealed positive, statistically significant coefficients
of 0.38 (p< 0.05). This means that the more often a user toots, the more active they are on Mastodon. The
large sample size of 3,144 gives confidence in the robustness of this result. The data points and regression
line are shown in Figure 36.
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Figure 36: Correlation between active contribution frequency and user activity, showing a moderate, posi-
tive relationship (Pearson = 0.38, Spearman = 0.38, p <0.05). The red regression line highlights this trend, in-
dicating that users who toot more frequently tend to have higher overall activity levels on Mastodon. Darker
data points represent areas of higher response density, showing that most users toot sometimes or often.

Inbound Engagement

Inbound engagement in this thesis refers to the engagement a user receives on their posts. This variable
was consisted of three items: (1) satisfaction with the amount of engagement, (2) wanting to receive more
engagement, and (3) actually receiving engagement when tooting. The internal consistency was measured
with a Cronbach’s alpha of 0.74. Most respondents (63%) indicated that they typically receive some engage-
ment when they toot, while 37% expressed that they would like to receive more engagement on their toots.
Correlation analysis showed a weak, positive relationship between engagement on Toots and user activ-
ity with a statistically significant Pearson correlation coefficient of 0.20, a Spearman correlation coefficient
of 0.19 and regression analysis coefficient of 0.20 (p<0.001). The sample size was 3.217 and the results are
visualised in Figure 37.
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Figure 37: Correlation between inbound engagement and user activity, showing a weak but statistically sig-
nificant positive relationship (Pearson = 0.20, Spearman = 0.19, p < 0.001). The red regression line supports
this trend, suggesting that users who receive more engagement on their toots tend to have slightly higher
activity levels. Darker data points represent areas with more user responses.

Outbound Engagement

Outbound engagement is the interaction of a user with the content/toots of other users. This variable con-
sists of three items: (1) how often a user replies to (2) favourites and (3) boosts other toots. The internal
consistency was measured with a Cronbach’s alpha of 0.74. Comparing replying to toots, favouring and
boosting other toots, users most often favour toots (36%), then boost toots (22%) and only 8% of users very
frequently reply to other toots. The analysis revealed a moderate positive relationship between outbound
engagement and user activity. The Pearson correlation analysis and the regression analysis revealed a co-
efficient of 0.38 (p<0.001), and the Spearman correlation one of 0.40 (p<0.001). These findings are based on
a sample size of 3,529 respondents and are presented in Figure 38.
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Figure 38: Correlation between outbound engagement and user activity, showing a moderate positive rela-
tionship (Pearson = 0.38, Spearman = 0.40, both p <0.001). The red regression line indicates that users who
interact more frequently with others’ toots—by replying, favouring, or boosting—tend to have higher activ-
ity levels. Darker data points represent areas of higher response density, indicating that most users engage
at moderate to high levels on average.

10.6 Additional factors

This chapter contains additional factors that were not previously derived from theory, but emerged from
the analysis of the collected survey data.

10.6.1 Yearson Mastodon

Nearly half (47%) of the respondents joined Mastodon in 2022, a period marked by a significant surge in
the platform’s popularity. User activity shows a positive correlation with the number of years spent on
Mastodon. This suggests that users who joined Mastodon earlier tend to spend more time on the platform.
The Pearson correlation analysis and the regression analysis indicate a weak, positive relationship, with co-
efficients of 0.16 (p<0.001), while the Spearman coefficient is 0.15 (p<0.001). The results are based on 3,454
responses. The findings of the analysis are presented in Figure 39.
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Figure 39: Correlation between years on Mastodon and user activity, showing a weak but statistically signifi-
cant positive relationship (Pearson =0.16, Spearman =0.15, p < 0.001). The red regression line suggests that
users who have been on Mastodon for a longer period tend to be more active. Darker data points represent
higher response density, showing that most users joined 2 years ago.

10.6.2 Exploring new factors

At the end of the survey, participants had the opportunity to respond to an open-ended question regarding
which factors they believed influenced their user activity on Mastodon. A total of 2,441 participants provided
responses, which led to an exploratory analysis as no predefined variables or hypotheses were established
beforehand. The dataset was analysed to identify patterns, correlations, or clusters without relying on pre-
determined assumptions. As a first step, a frequency analysis of the most mentioned words was conducted
to uncover recurring themes and trends in the responses. For this purpose, libraries such as sklearn and
wordcloud were employed. The sklearn library, specifically the CountVectorizer tool, was used to process
the text data by filtering stopwords, vectorizing the text, and calculating word frequencies. Finally, the word-
cloud library was used to visually represent the most frequently mentioned words in the dataset, in order to
provide an overview of key terms that emerged from the responses. The visualisation is presented in Figure
40.
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Figure 40: Additional factors influencing user activity on Mastodon, as indicated by survey participants (vi-
sualized as a word cloud)

The most frequently mentioned words were people (346), time (192), content (163), community (159), inter-
esting (159), mastodon (155), "Zeit" (153), social (150) and like (148). While this may assist with the analysis,
it does not provide a comprehensive overview. The subsequent stage of the analysis entailed the investi-
gation of the frequency with which multiple words co-occurred, thus leading to the identification of salient
topics including social media, interesting people, free time, people follow, interesting content, "verflighare
Zeit", similar interests, available time and like minded.

After the frequency analysis, the next step involved applying topic modelling using the BERTopic framework
to gain deeper insights into the open-ended survey responses. This process began by cleaning the dataset,
removing missing or irrelevant entries to ensure accurate analysis. A multilingual BERTopic model was then
employed to extract meaningful topics from the text data. The model was fitted to the responses, and topics
were assigned to each entry in the dataset. Detailed information about each topic, including the most repre-
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sentative words and their weights, was generated and saved in a CSV file for further reference. Additionally,
the frequency distribution of topics across the dataset was calculated and saved separately. To enhance un-
derstanding, the relationships between topics were visualized using BERTopic’s built-in visualisation tools.
The topic names were then assigned manually for greater interpretability. This comprehensive topic mod-
elling approach provided a structured way to analyse the qualitative data, complementing the initial word
cloud analysis by uncovering recurring themes and their significance.

The analysis revealed several recurring topics influencing user activity on Mastodon. These included the
social media alternatives, the presence of an active community, and interest in news and current events.
Other significant factors were availability of time, a friendly and respectful environment, and the need to
combat boredom. Users also valued the platform’s ad-free experience, mood-related factors, and the abil-
ity to connect over common interests, curate their own feeds, the absence of algorithms and the importance
of shared values. Finally, ChatGPT, a large-scale Al language model developed by OpenAl, was employed to
analyse batches of 300-500 rows of text data. *. The analysis aimed to identify the 10 most common topics
mentioned by respondents. Key themes included community and connections, availability of time, inter-
esting content, politics and social issues, algorithm-free and ad-free experiences, positive, friendly, and re-
spectful interactions, diversity and inclusivity, creative content sharing, user engagement, and the benefits
of decentralization and open platforms, among others.

11 Discussion

This chapter discusses the findings of this study, which explored user activity on Mastodon and the factors
that correlate with it. The results are interpreted in relation to the research questions and existing literature
to provide deeper insightsinto the dynamics of user behaviour on decentralised social media platforms. The
factors that were hypothesised to correlate with user activity are engagement, governance structures and
technicalinfrastructure. Three approaches were initially used for correlation analysis - Pearson’s correlation,
Spearman’s rank correlation and regression analysis. The results presented here are based on Spearman’s
correlation, as it is most appropriate for the ordinal nature of the survey data [75]. Spearman’s method
is also more robust to outliers, which is crucial given the characteristics of the API data, where many data
points were observed but outliers could potentially distort the results. The results of Pearson’s correlation
and regression analysis are included in the results section above.

11.1 Overview of Findings

This section presents a structured summary of the key findings, focusing on the discussion of the hypothe-
ses. Itincludes atable and a graph summarizing the results, which will be further examined in the discussion.
The results can be summarised as follows:

+ Governance Structures are important: Transparent, inclusive community guidelines and respon-
sive moderation show a positive correlation with user activity. This implies that instances fostering an
inclusive, well-regulated, and clearly structured environment will also have more active users.

+ Technical infrastructure does not strongly correlate with user activity: Uptime, latency, sustain-
ability, and information overload yield conflicting or non-significant results. These findings suggest
that while a stable and well-maintained infrastructure is crucial for the functionality of an instance, it
has little direct impact on user activity levels.

« Transparency matters: Transparency shows a positive correlation in both the survey and the com-
putational analysis, indicating that privacy policies are important to Mastodon users. This suggests
that instances with higher transparency exhibit higher activity levels.

*https://chatgpt.com/
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« Engagement is the strongest predictor of user activity: Users who post frequently, interact with
others, and receive engagement on their posts tend to be more active than passive users who primar-
ily scroll through their feeds. This suggests that admins and moderators should actively encourage
engagement within their instance, as higher interaction levels are associated with increased user ac-
tivity.

+ Smaller instances foster higher engagement: Smaller communities demonstrate higher activity
rates in both the user survey and computational analysis, supporting prior findings that instance size
influences activity levels. This suggests that smaller instances may cultivate a stronger sense of com-
munity and interaction, fostering more active participation. In contrast, larger instances may lead to
decreased user activity, contributing to user discontinuation of Mastodon use.

Figure 41 provides an overview of the survey results based on Spearman correlation analysis. It highlights
the strong correlation between engagement and user activity while also presenting other key factors influ-
encing user activity on Mastodon. Table 10 presents a comparison between the proposed hypotheses and
the corresponding findings, highlighting the extent to which each hypothesis is supported by the study’s
results.

Content Governance y Community
Moderation ' structures ’ Guidelines

Contribution

User Activity Engagement

Outbound

Technical
infrastructure

Information

Overload Availability

Latency

Instance Size Sustainability

Transparency

Figure 41: Overview of user survey results and the correlation between technical factors, engagement, gov-
ernance structures, and user activity. The figure illustrates the relationships between these key variables
based on Spearman correlation coefficients, with non-significant correlations (p > 0.05) indicated as ns in
the visualisation.

73/98



¢ wniversitat
w0 wien University of Vienna

Hypothesis Finding

H1a: Instances with well-defined, transpar- | Supported (Survey: Spearman =0.14 (p <0.001))
ent and inclusive community guidelines fos-
ter higher user activity rates.

H1b: Instances with responsive and proac- | Supported (Survey: Spearman =0.13 (p <0.001))
tive content moderation demonstrate
higher user activity rates.

H2a: Instances with higher uptime exhibit | Conflicting Results (Survey: Spearman =-0.06 (p

higher user activity levels. < 0.001), Computational: Spearman = 0.25 (p <
0.001))

H2b: Instances with lower latency demon- | Conflicting Results (Survey: Spearman =-0.07 (p<

strate higher user activity levels. 0.001), Computational: Non-Significant)

H2c: Instances with enhanced security mea- | Conflicting Results (Survey: Spearman = 0.05

sures exhibit higher user activity levels. (p<0.05), Computational: Spearman = -0.07
(p<0.05))

H2d: Instances with greater transparency, | Supported (Survey: Spearman = 0.14 (p < 0.001),
including clear privacy policies and terms of | Computational: Spearman =0.17 (p <0.001))
service, foster higher user activity levels.
H2e: Information overload leads to lower | Not supported (No significant correlation)
user activity levels.
H2f: Environmentally sustainable instances | Not supported (No significant correlation)
have higher user activity levels.
H2g: Smaller instances exhibit higher user | Supported (Survey: Spearman = -0.06 (p<0.05),
activity levels. Computational: Spearman =-0.64 (p<0.001)

H3a: Users who proactively toot demon- | Supported (Survey: Spearman =0.38 (p <0.001))
strate higher levels of user activity.
H3b: Users who engage with the content of | Supported (Survey: Spearman =0.40 (p <0.001))
other users exhibit higher levels of user ac-
tivity.

H3c: Users who receive higher engagement | Supported (Survey: Spearman =0.19 (p <0.001))
on their toots exhibit higher levels of user ac-
tivity.

Table 10: Summary of hypothesis testing and their findings

11.2 Detailed discussion of findings

This chapter discusses the three research questions and their associated hypothesis and compares them to
the findings of this study. The first research question was formulated as follows:

« RQ1: How do governance structures impact user activity on Mastodon instances?

Two hypotheses were derived from this research question. The first examined community guidelines
and was formulated as follows:

+ H1a: Instances with well-defined, transparent and inclusive community guidelines foster higher user
activity rates.

Xu et al. [92] suggested that community policies have a limited effect on users’ intention to switch platforms,
based ontheir study of Facebook users. They argue that over time, social media platforms have adopted sim-
ilar policies, which may act more as a hygiene factor rather than a motivating one. However, the significant
shift of many Twitter users to Mastodon following changes in ownership and content moderation policies
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[85] suggests that Mastodon users may be more sensitive to community guidelines than users of commer-
cial social media platforms. The findings from this study support this idea, showing a positive relationship
between clear, transparent, and inclusive community guidelines and user activity. This is indicated by a
Spearman correlation coefficient of 0.14 and a p-value below 0.001. The positive correlation between com-
munity guidelines and user activity suggests that when users understand, identify with and feel included
on their instance this would motivate them to interact more frequently with their instances. Furthermore,
it is worth considering that these results reflect Mastodon’s alternative approach to governance structures,
where users have the opportunity to choose their instance along with the instance policies, or to create their
own instance based on their values. The sense of belonging to a community requires, among other factors,
the development of inclusive policies and the creation of spaces that actively promote and address the dif-
ferent dimensions of belonging [10]. This highlights the important role of inclusive policies in both offline
and online communities, shaping community dynamics and user behaviour.

The second hypothesis, formulated in response to the first research question, was:

+ H1b: Instances with responsive and proactive content moderation demonstrate higher user activity
rates.

Prior research has demonstrated that moderation measures can significantly reduce posting activity [42].
Conversely, the presence of engaging and experienced moderators who effectively enforce community poli-
cies and rules has been shown to enhance the perceived sociability of an online community [63]. These
findings highlight the dual impact of moderation practices on user behaviour and suggest that moderators
may play a significant role in shaping user activity on Mastodon. The user survey conducted for this thesis
on Mastodon supports this assumption, demonstrating a Spearman’s correlation coefficient of 0.13 with a
highly significant p-value of <0.001. The moderation practices examined in this study focused on whether
users felt that moderators actively enforced community guidelines and whether they responded promptly to
user reports. For Mastodon, with its decentralised structure and user-governed instances, moderators fulfil
a distinctive role as both enforcers of policies and facilitators of a positive user experience. The correlation,
however, is only modestly strong, suggesting that while moderation is an important factor, it is unlikely to
be the sole determinant of user activity. Therefore, the second research question was suggested as follows:

« RQ2: How does the technical infrastructure affect user activity on Mastodon instances?

The findings of Xu et al. (2014) [92] demonstrated that technical quality does not significantly influence user
retention. However, it was assumed that the decentralised nature of Mastodon might lead to a different
outcome. The technical infrastructure term of the second research question encompasses various items,
including information overload, security, uptime, latency, sustainability, transparency, and instance size.
It was hypothesized that most of these factors positively correlate with user activity, with the exception of
instance size, latency and information overload, which may have a negative effect on user activity. To evalu-
ate these hypotheses, technical infrastructure variables were assessed through both computational analysis
and a user perception survey, offering a comprehensive understanding of their impact. The computational
analysis distinguished between large and small instances; however, for the purpose of this discussion, only
large instances (those with over 100 users) will be considered to ensure comparability of results. The results
of the computational analysis are summarised in Figure 42.

+ H2a: Instances with higher uptime exhibit higher user activity levels.

Uptime is a critical component of the technical infrastructure on social networking sites, impacting plat-
form reliability and user experience. This hypothesis posits that instances with higher uptime are likely to
demonstrate increased user activity levels due to their consistent accessibility and operational stability. The
analysis of the results reveals that users experience exceptionally high uptime. The computational analysis
indicates an average uptime of 99% for large instances (those with over 100 users) and the user survey shows
that 97% of respondents perceive their instance as consistently available. Where the descriptive analysis of
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the variable align in the computational analysis and the user survey, the correlation analysis presents con-
flicting results. According to the user survey, user activity is negatively correlated with uptime, with a Spear-
man coefficient of -0.06 (p< 0.001). Conversely, the computational analysis reveals a positive correlation,
with a Spearman coefficient of 0.25 (p< 0.001). This discrepancy might be explained by differences in the
perspectives captured by each method. More active users may be more likely to notice instances being not
available, leading to a perceived negative correlation in the survey results. In contrast, the computational
analysis, which examined thousands of instances, suggests that lower uptime could prevent users from ac-
cessing their instances altogether, resulting in a positive correlation with activity rates. Additionally, it is
important to note a distinction between the metrics used: the computational analysis considers monthly
active and non-active users, while the user survey captures timely patterns of activity. This indicates that
while higher uptime generally supports greater activity rates across large instances, more active users may
subjectively experience greater disruptions due to downtime.

+ H2b: Instances with lower latency demonstrate higher user activity levels.

Studies show that younger generations (ages 16-25) prioritize response time when selecting their social
networking site applications [51]. This study evaluates how latency affects user activity across all age groups
on Mastodon. However, the results indicate a weak or statistically insignificant relationship between latency
and user activity. The user survey revealed a Spearman correlation coefficient of -0.07 with a statistically
significant p-value (< 0.001), suggesting that higher latency is associated with slightly higher user activity.
This counter-intuitive result may reflect that users with higher activity levels are more likely to notice delays
compared to less active users. Additionally, only 9% of survey respondents reported experiencing latency
on their instance, further suggesting that latency is not a major issue for most users. The computational
analysis on the other hand side showed a non-significant relationship between latency on instances and
user activity rate. As a result, the correlation between latency and user activity should be interpreted with
caution, given the weak association and the limited perception of latency among users.

+ H2c: Instances with enhanced security measures exhibit higher user activity levels.

The widespread adoption of decentralised social media platforms brings increased concerns about secu-
rity and privacy risks [33]. The level of security measures implemented on each instance often depends on
available financial and technical resources, leading to variations in security across different instances. To as-
sess the impact of security on user behaviour, the user survey examined how important security implemen-
tations were to participants, while the computational analysis evaluated actual user activity on instances
with stronger security measures. Specifically, the computational analysis considered whether an instance
had DNSSEC enabled. The results showed that 99.9% of instances had a valid SSL certificate, while only
21% of large instances had DNSSEC implemented. Given the near-universal adoption of SSL, only DNSSEC
was included in the correlation analysis. Surprisingly, the analysis found a negative correlation between
DNSSEC implementation and activity rate, with a Spearman coefficient of -0.07 (p <0.05). This suggests that
instances with DNSSEC enabled tended to have slightly lower activity levels. In contrast, the user survey
revealed that 75% of respondents consider security implementations important. However, the correlation
between user-perceived importance of security and actual activity was weakly positive, with a Spearman
coefficient of 0.05 (p < 0.05).

These findings suggest a discrepancy between users’ stated preference for security and their actual be-
haviour on instances with enhanced security measures like DNSSEC. While security is considered impor-
tant, other factors—such may play a more significant role in determining user activity. For instance, larger
instances generally have more resources than smaller ones, allowing them to implement advanced security
measures. However, they also tend to exhibit lower user activity levels overall as will be explained in the
instance size chapter below. This raises the question of whether security measures themselves influence
user activity or if larger instances with lower activity levels just present better security implementations.
The relationship between security and user activity may therefore be intertwined with instance size, mak-
ing it a crucial factor to consider. These findings highlight the complexity of security’s role in decentralised
networks and underscore the need for further research into how security perceptions shape user behaviour.
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+ H2d: Instances with greater transparency, including clear privacy policies and terms of service, foster
higher user activity levels.

Users often unknowingly disclose private information on social media platforms, which is then stored on
centralised servers owned by large commercial companies [62]. As a result, privacy concerns have become
one of the most pressing issues associated with centralised social networking sites [45]. In response, decen-
tralised social media platforms have emerged, offering users greater control over their data and technical
infrastructure, thus enhancing personal privacy [31]. On Mastodon, instances can choose to disclose their
privacy policies and terms of service by linking them on their profile, providing users with a clearer under-
standing of data handling practices. To examine the role of transparency in user activity, the computational
analysis assessed whether instances had privacy policies and terms of service publicly linked, while the user
survey explored users’ familiarity with these policies and their perceived importance.

Both analyses indicate that transparency is valued by users and that the presence of privacy policies and
terms of service is positively correlated with user activity. The user survey revealed a Spearman coefficient
of 0.14 (p < 0.001), while the computational analysis yielded a slightly stronger correlation with a Spear-
man coefficient of 0.17 (p < 0.001). These findings suggest that transparency regarding privacy policies and
Terms of Service plays a meaningful role in user activity on Mastodon. The positive correlation between the
presence of these policies and user activity indicates that users may be more likely to engage with instances
where they feel informed and assured about how their data is handled. This aligns with prior research on
transparency in decentralised online social networks, which highlights that privacy concerns drive users to
seek platforms that offer stronger data protection [7]. While the correlation is statistically significant, the
relatively modest coefficients suggest that privacy policies are just one of many factors influencing user ac-
tivity. Further research could explore, whether user actively read and understand the privacy policies or if
their mere presence already generates security for users.

« H2e: Information overload leads to lower user activity levels.

When users experience information overload, they may feel a sense of regret, which can lead them to dis-
continue using a social media platform [44]. Applying this to Mastodon, it was demonstrated that it is not
a widespread issue. Only 15% of participants reported experiencing information overload, while 20% felt
neutral, and the majority (65%) disagreed with the statement. One possible explanation for this is that ad-
vertisements often contribute to information overload [90]. Mastodon with its decentralised nature does
not produce any advertisements or algorithmic content curation. The correlation analysis found no statisti-
cally significant relationship between user activity and information overload, meaning the H2e hypothesis
is not supported. This suggests that information overload does not play a meaningful role in influencing
user activity on Mastodon. This suggests that most likely due to the low presence of Information Overload,
user activity is not influence. Mastodon users can actively choose whom or which topics they want to follow,
allowing them to curate their own feed rather than relying on algorithmic recommendations. This might be
one factor that eliminates or reduces information overload. Additionally, users who prefer decentralised
platforms may already have a higher tolerance for managing their own feeds, reducing the likelihood of
feeling overwhelmed. Future studies could investigate the causes of information overload and compare its
prevalence on decentralised and centralised platforms. While centralised platforms rely on algorithmic con-
tent curation and advertisements, which may contribute to overload, decentralised platforms like Mastodon
allow users to control their own feeds, potentially reducing this effect.

« H2f: Environmentally sustainable instances have higher user activity levels.

The hypothesis proposed that environmentally sustainable instances would have higher user activity. This
was tested through both a user survey and an APl analysis, which differentiated between instances hosted
on green data centres and those ones that are not. While the majority of survey participants (55%) indicated
that sustainability on their instance is important to them, this preference was not reflected in actual user
activity. The correlation analysis found no statistically significant relationship in either the computational
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analysis or the user survey, indicating that the H2f hypothesis is not supported. These findings suggest that
while users may express a preference for sustainability, this does not necessarily translate into changes in
their platform activity. This could indicate that other factors have a greater influence on user activity than
environmental considerations. Moreover, users may choose a sustainably hosted instance based on their
values, but this choice does not appear to impact their daily activity levels.

+ H2g: Smaller instances exhibit higher user activity levels.

Hypothesis H2g was supported by existing research, which suggests that larger instances tend to exhibit
lower user engagement than smaller ones [39]. Preliminary analysis also indicated that countries with larger
user bases tend to have lower activity rates. The moderator of Mastodon.at even suggests that an optimal
community size for engagement falls between 500 and 1,000 users [94]. The correlation analysis from both
the user survey and the API data confirmed a negative relationship between instance size and user activity.
The user survey yielded a Spearman coefficient of -0.06 (p-value < 0.05), while the API data showed a much
stronger negative correlation, with a Spearman coefficient of -0.64 (p-value < 0.001).

These findings suggest that smaller instances may foster a stronger sense of community and engagement
among users, while larger instances reduce overall interaction levels. The stark contrast between the rela-
tively weak correlation in the user survey and the strong negative correlation in the APl data might be due to
differences in how user activity is measured. The survey captures user activity based on self-reported time
spent on the platform, whereas the computational analysis calculates an activity rate by dividing the num-
ber of monthly active users by the total number of registered users. This discrepancy suggests that while
users may not perceive a direct impact of instance size on their daily engagement, the actual participation
rates indicate that larger instances tend to have a higher proportion of inactive users. This could be due
to smaller communities facilitating more meaningful interactions, while larger instances may suffer from
weaker social ties. This interpretation aligns with findings from the open-ended question about other influ-
encing factors, where many users emphasized the importance of community and personal connections as
key factors influencing their activity on Mastodon.
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Figure 42: Overview of computational analysis results and the correlation between technical factors and
user activity. This figure illustrates the impact of key technical factors on large instances, including instance
size, latency, uptime, transparency, sustainability, and security implementation, on user activity levels. The
analysis is based on API-derived data and the Spearman correlation analysis.

The third research question was posed as follows:
+ RQ3: How does active user engagement influence user activity on Mastodon?

This research question focused on whether increased engagement corresponded with higher user activity
levels. To investigate this, data was collected through a user survey. Engagement was categorised into three
types: contribution, inbound, and outbound engagement, with a separate hypothesis formulated for each.
It was hypothesised that all forms of engagement would positively correlate with user activity.

« H3a: Users who proactively toot demonstrate higher levels of user activity.

This hypothesis specifically explores the correlation between posting frequency and user activity. The sur-
vey results indicate that 38% of participants toot often or very often, 35% toot sometimes, 22% rarely, and
5% never. The correlation analysis revealed a Spearman correlation coefficient of 0.38 (p<0.001), which indi-
cates a moderate positive relationship between posting frequency and user activity. These findings suggest
that users who actively contribute by posting on Mastodon tend to have higher overall activity levels on
the platform. This could be due to the fact that posting often leads users to engage further - replying to
comments, reviewing interactions, creating or thinking about their next toot - which naturally increases the
amount of time they spend on the platform. Frequent posters are likely to be more engaged in discussions,
which keeps them coming back to the platform. However, the correlation also raises questions about causal-
ity - whether increased posting drives user activity, or whether already active users are simply more inclined
to post. Future research could explore how different engagement patterns, such as passive scrolling versus
active posting, influence long-term retention and user activity.

+ H3b: Users who engage with the content of other users exhibit higher levels of user activity.
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Centralised social media platforms rely on algorithmic curation to generate endless feeds, prioritising pas-
sive consumption over active engagement [64]. However, the findings of this study suggest that fostering
active participation may be a more effective strategy for sustaining user activity. The analysis revealed
a moderate positive correlation between user engagement (replies, boosts, and favourites) and user ac-
tivity. The Spearman rank correlation analysis produced a statistically significant coefficient of 0.40 (p <
0.001). These findings suggest that active engagement, such as replying, boosting, and favouring, plays
a crucial role in sustaining user activity on Mastodon. Unlike passive scrolling, which is often encouraged
by algorithm-driven platforms, interacting with the content of other users appear to reinforce continued
platform use. This implies that fostering engagement through social interactions may be a more effective
strategy for maintaining user retention in decentralised social media environments. Additionally, for indi-
vidual users looking to spend more time on Mastodon, this could mean finding content or a community
they enjoy engaging with. This underscores the significance of community-driven interactions in shaping
user behaviour and fostering sustained engagement.

+ H3c: Users who receive higher engagement on their toots exhibit higher levels of user activity.

User engagement, including likes, comments, and shares, plays a crucial role in shaping user behaviour
on social media. Receiving no feedback may cause disengagement or even platform abandonment [21]. A
more recent study found that low interaction on posts is linked to stress, negative emotions, and decreased
self-esteem [84]. Additionally, engagement is essential for sustaining professional discussions on social net-
working sites [85]. In this study, 63% of participants reported receiving some level of engagement when they
toot. The findings support the H3c hypothesis, showing a positive Spearman correlation coefficient of 0.19
(p<0.001). This suggests that users who receive engagement on their posts tend to spend more time on the
platform. This aligns with prior research suggesting that engagement plays a key role in motivating users to
contribute and revisit online communities [67]. However, given the relatively weak correlation, engagement
alone may not be the primary factor driving user activity. Furthermore, as this study relies on self-reported
perceptions of engagement rather than objective interaction data, future research should investigate the
causal relationship between engagement and user activity using quantitative metrics of actual interactions.

12 Limitations

While this study provides valuable insights into the factors correlating with user activity on Mastodon, sev-
eral limitations must be acknowledged. These limitations arise from methodological constraints, platform-
specific considerations and the challenge of interpreting the impact of certain factors on user activity.

12.1 Methodological Limitations

This study employed two primary data collection methods: a user survey and a computational analysis
based on API data. While both approaches provided valuable insights, they also come with inherent limi-
tations.

12.1.1 Limitations of the User Survey

Self-reported databias The usersurveywas based on the perception of users, which introduces potential
biases and inaccuracies. When estimating their own user activity or posting frequency, respondents had to
rely on recall rather than actual recorded data. This subjective perception may lead to inconsistencies. For
instance, one user may interpret tooting "often" as four to five times a week, while another may considerit to
be four to five times a day. Consequently, user behaviour as reported in the survey may not align with actual
usage patterns. This presents challenges in standardization and comparability across all the respondents.
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Challenges in measuring content moderation Another challenge in this study was measuring content
moderation, as it relied on user perception rather than objective metrics. Many users may not directly ob-
serve the work of content moderators, making it difficult to assess whether moderation efforts were actively
enforcing community guidelines. Additionally, users’ exposure to inappropriate content in their feed may
not necessarily reflect the efficiency of moderation but rather the timing of their activity—whether they hap-
pened to see a post before it was removed. Given these limitations, relying solely on user perception may
not provide a comprehensive understanding of moderation effectiveness.

Influence of administrators and moderators The study wasinitially designed to focus on users of Mastodon
instances rather than administrators or moderators, as the goal was to provide insights into how admins and
moderators can shape their instances to foster an ideal user environment. However, during the study, a sig-
nificant number of respondents identified as administrators, moderators, or users of single-user instances.
Some of these participants expressed concerns that their responses regarding community guidelines and
content moderation could skew the results. In response to this feedback, a filter question was introduced,
allowing administrators, moderators, and single-instance users to skip these questions. Despite this adjust-
ment, there remains a possibility of slight bias in the results, as some responses may still reflect perspectives
outside the intended user focus. However, the option to select "I don’t know" was available, which may have
mitigated some of this effect.

Sampling bias Another potential limitation is the representativeness of the sample. The survey was dis-
tributed on Mastodon, attracting over 4,000 respondents. However, its reach may have been limited to spe-
cific user circles, particularly those willing to participate in research or community discussions. As a result,
the sample may not fully reflect the broader Mastodon user base, particularly those who are less engaged
with research-related topics.

Focus on active users only The survey focused exclusively on active Mastodon users to identify factors
that contribute to increased user activity. However, the study was initially motivated by the significant gap
between active and inactive users. Understanding the reasons why users leave the platform would have
provided valuable insights, but reaching inactive users presents a considerable challenge. Future studies
could develop strategies to reach former users and investigate the reasons behind their disengagement.

12.1.2 Limitations of the Computational Analysis

Potential inaccuracies The computational analysis relied on publicly available API data from Fediverse
Observer, which was crawled from Mastodon instances. While this approach allowed for objective measure-
ments, it also had several constraints. For instance, key parameters such as instance size were self-reported
by instance owners, which may have led to inaccuracies. This was evident in some outliers, where certain in-
stances recorded implausibly high numbers of registered users—some reporting millions, despite the largest
Mastodon instance to date, mastodon.social, having approximately 2.5 million registered users.

Limited range of measurable factors Additionally, the dataset obtained from Fediverse Observer was
limited to the factors provided by the API, primarily technical aspects such as instance size, security im-
plementations, and uptime. This meant that certain aspects, such as information overload, could only be
measured through user perception, as they do not have direct computational metrics.

12.2 Platform Scope Limitation

Exclusive focus on Mastodon This study focused exclusively on Mastodon, which is just one application
within the broader Fediverse. This choice received some criticism from other Fediverse users. However,
Mastodon was selected due to its prominence, large user base, and accessibility of public data, making it a
suitable case for analysis within the scope of this research.
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Diverse communities Unlike centralised platforms, Mastodon’s decentralised nature results in diverse in-
stances with distinct policies, moderation approaches, and user cultures. During the course of the survey,
a respondent raised the question of whether different communities (e.g., knitting communities or LGBTQ+
spaces) were considered in the study. This highlights a limitation of the study, as it generalises user ex-
periences across instances without accounting for the unique dynamics of specific communities. As users
come from various backgrounds and instances with different social norms, this variability may have influ-
enced the findings. Future research could explore how community-specific factors shape user activity and
engagement on Mastodon.

Fluctuations in the Fediverse landscape The broader Fediverse ecosystem is constantly evolving, with
new instances emerging and others shutting down. These dynamics may have introduced variability in the
results that was not fully accounted for in this study.

12.3 Limitations in Identifying Influencing Factors

Other possible factors While this study identified key technical, governance, and engagement factors
correlating with user activity, other variables may also play a role but were not included in the analysis.
Notably, responses from the exploratory open-text field highlighted additional potential influences, such
as community dynamics, content relevance, and current events. These factors could be valuable for future
research to gain a more comprehensive understanding of user activity on Mastodon.

Correlation vs Causality Additionally, this study relied on correlation analysis, which does not establish
causality. For instance, the computational analysis of security measures showed that larger instances tend
to implement higher security standards while exhibiting lower user activity. However, this does not imply
that security measures directly reduce user activity. It is equally possible that lower user activity allows ad-
ministrators more time and resources to implement advanced security measures or that larger instances
have the available resources to implement security measures. Since this study did not examine causal rela-
tionships, further research is needed to determine the direction and underlying mechanisms of these asso-
ciations.

13 Future Works

Although this study provides useful insights into user behaviour on Mastodon, several areas remain unex-
plored. Future studies can extend these findings by addressing the limitations of this thesis and exploring
other elements that influence user activity on Mastodon.

Mastodon vs the whole Fediverse Thisstudyfocused exclusively on Mastodon, butthe broader Fediverse
consists of multiple decentralised social networking applications, such as Lemmy, PeerTube, Pleroma, and
Misskey. Future research could compare user activity across different Fediverse applications to determine
whether similar factors influence user behaviour. Examining differences and similarities between platforms
could provide deeper insights into engagement dynamics, governance structures, and community interac-
tions.

Community Specific Behaviour Thisstudy generalised user experiences across Mastodon instances with-
out differentiating between various types of communities. However, different communities—such as hobby
groups, activist networks, or political circles—may have unique governance styles, moderation policies, and
user engagement patterns. Future research could dive more into the characteristics of different communi-
ties and whether community norms, governance styles, moderation policies or interactions differ on differ-
ent instances.

82/98



¢ wiversitat
w0 wien University of Vienna

Inactive Users A major motivation for this study was the gap between active and inactive users, yet the
survey only examined active Mastodon users and the computational analysis only technical factors. Future
research should reach out to inactive users through targeted survey or interviews to understand the reason
why they chose to leave Mastodon. Understanding these reasons could provide valuable insights into user
retention and long-term engagement strategies.

Content Moderation in Decentralised Networks Content moderationisa crucialissue on both centralised
and decentralised social media platforms. Users who are not directly affected by moderation may rarely
notice its impact, while marginalized groups on centralised platforms often face greater restrictions, bans,
or silencing [5, 24]. In this study, moderation was difficult to measure, as some users may not have been
aware of moderation actions unless they were directly impacted. Future research could investigate moder-
ation practices using alternative approaches such as analysing moderation logs, studying content removal
records, engaging with platform moderators, or interviewing users who have recently encountered content
restrictions.

Additional Factors Influencing User Activity This study identified various factors correlating with user
activity, but responses in the open-text field suggested additional influences, such as community engage-
ment, personal connections or the type of content. Future studies could explore these aspects to provide a
more comprehensive understanding of user behaviour on Mastodon. Furthermore, while this study found
correlations, it did not establish causality. Longitudinal studies or experimental designs could help deter-
mine the actual cause of user behaviour and not only the correlation. For example, experimental research
could manipulate engagement mechanisms on test instances to assess their direct effects on user activity.

Long-term Studies on Mastodon The snapshot nature of this study limits its ability to determine long-
term behavioural trends. Future research could benefit from longitudinal studies that track user behaviour
over time, assessing how changes in Mastodon communities, the underlying code or the external environ-
ment (policy changes in centralised social media platforms, media articles, et cetera) might impact user
activity.
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14 Conclusion

Following the mass migration of Twitter users to Mastodon in 2022, sustaining long-term user engagement
has remained a challenge [85]. Over time, the gap between active and inactive users has continued to grow.
This thesis aimed to explore ways to sustain Mastodon’s active users by identifying and analysing factors
that correlate with user activity.

14.1 Methodology

A computational analysis and a user survey were conducted to examine the correlation between various
factors and user activity. The study was based on the following three research questions:

+ RQ1: How do different governance structures, such as community guidelines and content moderation,
impact user activity on Mastodon instances?

« RQ2: How does the technical infrastructure affect user activity on Mastodon instances?

+ RQ3: How does active user engagement influence user activity on Mastodon?

To address these questions, the study investigated twelve key factors hypothesized to impact user activ-
ity. These factors were categorized into three main areas: governance structures (community guidelines,
moderation practices), technical infrastructure (uptime, latency, security implementations, transparency,
information overload, sustainability, instance size), and engagement dynamics (contribution, inbound en-
gagement, outbound engagement). To investigate these factors, the study utilised a quantitative approach,
combining a user survey with a computational analysis of Mastodon’s publicly available APl data. The sur-
vey collected self-reported insights from active users regarding their perceptions of governance structures,
technical infrastructure, and engagement, while the computational analysis objectively measured the tech-
nical infrastructure. By examining employing a dual approach, the study sought to provide a comprehensive
understanding of what drives user activity on Mastodon and offer insights into how platform administrators
and developers can foster a more engaged and sustainable user base.

14.2 Key Findings

The findings indicate several key insights into the correlations between the hypothesised factors and user
activity. One of the most significant findings was the strong negative correlation between instance size and
user activity. The computational analysis showed a Spearman correlation coefficient of -0.64, indicating
that smaller instances tend to have higher activity rates than larger ones. This suggests that users in smaller
communities may feel a stronger connections, while larger instances may dilute social interactions, leading
to lower overall user activity.

Another major finding was the role of user engagement in sustaining activity. Both active contribution (post-
ing frequency) and outbound engagement (interacting with content of other users) had some of the high-
est correlations with user activity. The correlation between outbound engagement and user activity had a
Spearman coefficient of 0.40, suggesting that users who actively engage with others through replies, boosts,
and favourites tend to spend more time on the platform. Similarly, frequent contributors (users who post
more often) showed a positive correlation with user activity (0.38), reinforcing the idea that active partici-
pation fosters sustained engagement. Receiving engagement on a post, on the other hand, showed to have
a smaller correlation with a coefficient of 0.19.

In contrast, most technical infrastructure factors, including latency, security, sustainability, and informa-
tion overload, showed little to no significant correlation with user activity. However, uptime in larger in-
stances exhibited a positive correlation (0.25) in the computational analysis, which aligns with expectations,
as greater instance availability ensures consistent access, enabling more users to log in and engage with the
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platform regularly. While technical reliability is crucial for maintaining platform functionality, these findings
indicate that infrastructure factors alone do not significantly drive user behaviour. Governance structures,
such as community guidelines and moderation practices, showed a weak but positive correlation with user
activity (0.14 and 0.13, respectively). This suggests that clear, inclusive and transparent rules and active
moderation contribute to a more structured environment, which may help retain users, though they are not
primary drivers of user activity.

14.3 Implications

On a theoretical level, these findings deepen the understanding of user activity on decentralised social net-
working sites, highlighting the key role of social interactions in keeping users on the platform. Unlike cen-
tralised platforms that rely on algorithmic content curation and passive scrolling, Mastodon’s engagement
dynamics indicate that active contribution (tooting) and engaging with other content —such as tooting, re-
plying, and favouring content from other users—is a key driver of user activity.

From a practical perspective, these results suggest that moderators and administrators should focus on fos-
tering engagement and maintaining smaller, more interactive communities to sustain user participation.
Managing instance size by limiting registrations could help create a smaller, more engaged user base. While
technical infrastructure and governance structures help ensure a stable and functional environment, their
directimpact on user activity appears to be limited. Administrators should prioritize essential technical and
governance measures but recognize that investing excessive time in these areas is unlikely to significantly
boost user activity on their instance. Instead, fostering engagement and community interaction may be
more effective in sustaining active users.

14.4 Limitations and Future Work

While this study provides valuable insights into user activity on decentralised social media platforms, several
limitations must be acknowledged. The reliance on self-reported survey data introduced potential biases,
particularly in estimates of posting frequency and user activity. Another limitation in the user survey was
that content moderation was challenging to measure, as it depended on user perception rather than objec-
tive data. Additionally, the survey only included active users, limiting insights into why some users disen-
gage from Mastodon. The study’s exclusive focus on Mastodon also restricts the generalizability of findings
to the broader Fediverse, where engagement dynamics may differ. Lastly, while correlations were identified,
causality was not established, leaving open questions about the true drivers of user activity.

Given these limitations, future research should take a broader approach by comparing different Fediverse
applications to determine whether similar factors influence user activity across decentralised platforms.
Moreover, investigating community-specific behaviours could provide deeper insights into how engage-
ment dynamics vary among different user groups. Future studies should seek to interview inactive users
to better understand the reasons behind leaving Mastodon and explore retention strategies. The complex-
ities of content moderation in decentralised networks also warrant further investigation using alternative
methodologies, such as moderation logs and interviews with affected users. Finally, studies tracking user
behaviour over time could offer valuable insights into how external factors, evolving platform policies, and
community shifts impact long-term engagement on Mastodon.

14.5 Concluding Remarks

This study deepens the understanding of user behaviour in decentralised social networks by identifying key
factors that correlate with user activity on Mastodon. The findings emphasise the role of social interaction,
governance structures, and instance size in shaping user participation, while technical infrastructure serves
more as a foundation than a driving force. As decentralised platforms continue to evolve as alternatives to
mainstream social media, understanding what keeps users on the platform becomes increasingly important
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for administrators, developers, and researchers. By highlighting what sustains user activity, this research
provides valuable insights for fostering strong and connected online communities. However, with the Fe-
diverse constantly changing and decentralised governance bringing its own complexities, further research
is needed to explore long-term user retention, evolving engagement patterns, and the broader impact of
decentralised social networking in an ever-shifting digital landscape.
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Variablen-Ubersicht

Fragebogen-interne Daten

Im Datensatz finden Sie neben lhren Fragen folgende zusatzliche Variablen, sofern Sie die entsprechende Option beim
Herunterladen des Datensatzes nicht deaktivieren.

CASE Fortlaufende Nummer der Versuchsperson

REF Referenz, falls solch eine im Link zum Fragebogen Ubergeben wurde

LASTPAGE Nummer der Seite im Fragebogen, die zuletzt bearbeitet und abgeschickt wurde
QUESTNNR Kennung des Fragebogens, der bearbeitet wurde

MODE Information, ob der Fragebogen im Pretest oder durch einen Projektmitarbeiter gestartet wurde
STARTED Zeitpunkt, zu dem der Teilnehmer den Fragebogen aufgerufen hat

FINISHED Information, ob der Fragebogen bis zur letzten Seite ausgefiillt wurde

TIME_001... Zeit, die ein Teilnehmer auf einer Fragebogen-Seite verbracht hat

Bitte beachten Sie, dass Sie die Fragebogen-internen Variablen nicht mit der Funktion value() auslesen kénnen. Fir

Interview-Nummer und Referenz stehen aber die PHP-Funktionen EZ| PHP-Funktion caseNumber() und
PHP-Funktion reference() zur Verfligung.

Details tber die zusétzlichen Variablen stehen in der Anleitung: l#z| Zusatzliche Variablen in der Datenausgabe

Section CG: Community Guidelines

[CGO01] = Scale (fully labeled)
Community Guidelines Transparency
"How do you feel about the community guidelines on your Mastodon instance?"

CGO01_01 are clear.
CG01_02 promote inclusivity.
CGO01_03 are easy to understand and accessible.

CGO01_04 cover issues that matter the most to me.
1 = fully disagree
2 = mainly disagree
3 = neutral
4 = mainly agree
5 = fully agree
-1 =1 don't know.
-9 = Not answered

[CG02] = Selection
Community Guidelines Familiarity
"Are you familiar with your instance's community guidelines?"

CG02 Community Guidelines Familiarity
1=Yes
2=No
-9 = Not answered

Section DA: Datenschutzverordnung

[DAO01] Selection
Datenschutz Filter

DAO01 Datenschutz Filter
1 = Yes, | agree.
2 = No, | do not agree.
-9 = Not answered

Section EN: Engagement



[ENO01] Horizontal Selection
Filter Engagement
"l create and post my own Toots.

ENO1 Filter Engagement

1 = Never

2 = Rarely

3 = Sometimes

4 = Often

5 = Very frequently
-9 = Not answered

[ENO02] Scale (fully labeled)
Engagement Haufigkeit
"How often do you engage on Mastodon?"

ENO02_02 ... favorite other Toots.
ENO02_03 ... boost Toots of other users.
ENO02_04 ... reply to other Toots.

1= Never

2 = Rarely

3 = Sometimes

4 = Often

5 = Very Frequently
-1 =l don't know.
-9 = Not answered

[ENO3] Scale (fully labeled)
Engagement on my posts
"How do you feel about the engagement on your Toots?"

ENO03_01 When | toot something, | usually get some engagement on it.
ENO03_02 | am satisfied with the level of engagement | receive on my toots.
1 = fully disagree
2 = mainly disagree
3 = neutral
4 = mainly agree
5 = fully agree
-1 = | don't<br>know
-9 = Not answered
ENO03_03 | wish there would be more engagement on my toots. (reversed)
1 = fully agree
2 = mainly agree
3 = neutral
4 = mainly disagree
5 = fully disagree
-1 = | don't<br>know
-9 = Not answered

[ENO04] Scale (fully labeled)
Engagement allgemein

ENO04_01 | think there should generally be more interaction on Mastodon.
ENO04_02 | think there should be more interaction on my local instance.

1 = fully disagree

2 = mainly disagree

3 = neutral

4 = mainly agree

5 = fully agree

-1 =1 don't know.

-9 = Not answered

Section IN: Introduction



[INO1] Multiple Choice
Social Media Platforms
"Which social media platforms do you use?"

INO1 Social Media Platforms: Residual option (negative) or number of selected options
Integer

INO01_01 Mastodon
INO1_02 Twitter
IN01_03 Reddit
INO1_04 Facebook
INO1_05 Instagram
INO1_06 TikTok
INO1_07 YouTube
INO1_08 LinkedIn
INO1_10 PeerTube
INO1_11 Pleroma
IN01_12 Bluesky

INO1_09 Other

1 = Not checked
2 = Checked

INO01_09a Other (free text)
Free text

[INO2] = Horizontal Selection
User Activity

"How often do you use Mastodon?"

INO2 User Activity
1 = Every day
2 = Several times a week
3 = Once a week
5 = Few times a month
6 = Never
-9 = Not answered

[IN03] Selection
User Activity Daily Amount
"On average, how much time do you spend on Mastodon each day?"

INO3 User Activity Daily Amount

1 = 5 minutes

2 = 10 minutes

8 = 20 minutes

3 = 30 minutes

9 = 45 minutes

4 =1 hour

5 =2 hours

6 = 3 hours

10 = more than 3 hours
-9 = Not answered

[IN04] Selection
Years on Mastodon
"When did you first register on Mastodon?"

INO4 Years on Mastodon

1 = Less than 1 year ago (2024)
2 =1 year ago (2023)
3 = 2 years ago (2022)
4 = 3 years ago (2021)
5 =4 years ago (2020)
6 = 5 years ago (2019)
7 = 6 years ago (2018)
8 =7 years ago (2017)
9 = 8 years ago (2016)
-1 =1don't know

-9 = Not answered

Section 10: Information Overload



[1001] Scale (fully labeled)
Information Overload Content
"How do you feel about the content in your feed?"

1001_01 ... that there is too much content in my feed to keep up with.
1001_02 ... overwhelmed by the amount of content in my feed.
1001_03 ... that the amount of content in my feed is manageable.

1 = strongly disagree

2 = disagree

3 = neither agree nor disagree

4 = agree

5 = strongly agree

-9 = Not answered

Section IT: Technical Infrastructure

[IT01] Scale (fully labeled)
Technical Factors 01
"How do you feel towards the infrastructure of your instance?"

ITO1_01 My instance is always available.
ITO1_03 The security implementations of my instance are important to me (e.g. DNSSEC certificate,
SSL implementation)
ITO1_04 | am familiar with the privacy policies of my instance.
ITO1_06 The privacy policies of my Instance are important to me.
ITO1_05 It is important to me that my instance is powered by green, sustainable energy.
1 = fully disagree
2 = mainly disagree
3 = neutral
4 = mainly agree
5 = fully agree
-1 =1 don't know
-9 = Not answered
ITO1_02 | sometimes experience delays when trying to connect to my Mastodon instance. (latency
problems) (reversed)
1 = fully agree
2 = mainly agree
3 = neutral
4 = mainly disagree
5 = fully disagree
-1 =1don't know
-9 = Not answered

Section MO: Admin

[MOO01] Multiple Choice
Filter Admin
"What is your role on your Mastodon instance?"

MOO01 Filter Admin: Residual option (negative) or number of selected options
Integer

MOO01_02 Administrator

MOO01_03 Moderator

MOO01_04 Owner of Single User Instance

MOO01_05 User

1 = Not checked
2 = Checked

Section MP: Moderation Practices



[MPO01] Scale (fully labeled)
Moderation practices
"How do you feel about moderation practices on your instance?"

MPO01_01 | often come across content in my feed that | think should be removed by moderators.
(reversed)
MPO01_04 | believe moderators on my instance should take more action. (reversed)
1 = fully agree
2 = mainly agree
3 = neutral
4 = mainly disagree
5 = fully disagree
-1 =1 don't know.
-9 = Not answered

MP01_02 | feel like moderators are taking action to enforce the community guidelines on my instance.

MPO01_03 | feel like moderators on my instance reply quickly to reports.
1 = fully disagree
2 = mainly disagree
3 = neutral
4 = mainly agree
5 = fully agree
-1 =1don't know.
-9 = Not answered

Section ST: Statistical Information

[STO01] Selection
Gender
"How do you describe yourself?"

STO01 Gender
1 = Female
2 = Male
3 = Non-binary
4 = Let me specify..
5 = Prefer not to say
-9 = Not answered

ST01_04 Let me specify..
Free text

[ST02] Text Input
Age
"What is your age?"

ST02_01 Age
Free text
ST02_01a Age: | prefer not to say

1 = Not checked
2 = Checked




[ST03] Suggesting Text Input
Country
"What country do you live in?"

ST03 Country
1 = Afghanistan
2 = Akrotiri
3 = Albania
4 = Algeria
5 = American Samoa
6 = Andorra
7 = Angola
8 = Anguilla
9 = Antarctica
10 = Antigua and Barbuda
11 = Argentina
12 = Armenia
13 = Aruba
14 = Ashmore and Cartier Islands
15 = Australia
16 = Austria
17 = Azerbaijan
18 = Bahamas, The
19 = Bahrain
20 = Bangladesh
21 = Barbados
22 = Bassas da India

23 = Belarus
24 = Belgium
25 = Belize
26 = Benin

27 = Bermuda
28 = Bhutan
29 = Bolivia

30 = Bosnia and Herzegovina

31 = Botswana

32 = Bouvet Island

33 = Brazil

34 = British Indian Ocean Territory
35 = British Virgin Islands

36 = Brunei

37 = Bulgaria

38 = Burkina Faso
39 = Burma

40 = Burundi

41 = Cambodia
42 = Cameroon
43 = Canada

44 = Cape Verde

45 = Cayman Islands

46 = Central African Republic
47 = Chad

48 = Chile

49 = China

50 = Christmas Island

51 = Clipperton Island

52 = Cocos (Keeling) Islands
53 = Colombia

54 = Comoros

55 = Congo, Democratic Republic of the

56 = Congo, Republic of the
57 = Cook Islands

58 = Coral Sea Islands

59 = Costa Rica

60 = Cote d'lvoire

61 = Croatia

62 = Cuba

63 = Cyprus

64 = Czech Republic
65 = Denmark

66 = Dhekelia

67 = Djibouti

68 = Dominica

69 = Dominican Republic
70 = Ecuador

71 = Egypt

72 = El Salvador

73 = Equatorial Guinea

74 = Eritrea
75 = Estonia
76 = Ethiopia

77 = Europa Island

78 = Falkland Islands (Islas Malvinas)

79 = Faroe Islands
80 = Fiji
81 = Finland




82 = France

83 = French Guiana
84 = French Polynesia
85 = French Southern and Antarctic Lands
86 = Gabon

87 = Gambia, The

88 = Gaza Strip

89 = Georgia

90 = Germany

91 = Ghana

92 = Gibraltar

93 = Glorioso Islands
94 = Greece

95 = Greenland

96 = Grenada

97 = Guadeloupe

98 = Guam

99 = Guatemala

100 = Guernsey

-.1“= | prefer not to say
-2 = other text response
-9 = Not answered

ST03s Country (free text)

Free text

[ST04] Text Input
Instance
"Which Mastodon instance are you a member of?"

S$T04_01 My mastodon instance
Free text
ST04_01a My mastodon instance: | prefer not to say

1 = Not checked
2 = Checked

[STO05] Selection
Instance Size
"Can you estimate the number of registered users on your instance?"

STO05 Instance Size

10 = Fewer than 100

11 =100 - 1,000

12 =1,001 - 10,000

13 =10,001 - 50,000
14 = 50,001 - 500,000
15 = More than 500,000
-1 =l don't know

-9 = Not answered

[ST06] Text Input
Anmerkungen
"Do you have any other comments or thoughts?"

ST06_01 [01]

Free text

[STO7] Text Input
Factors
"What factors do you think influence your activity on Mastodon?"

ST07_01 [01]
Free text
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