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ABSTRACT

The introduction of GitHub Discussions, a space for informal com-
munication on GitHub, offers open-source communities a mecha-
nism for engaging contributors beyond traditional issue tracking
and code review. While promising, the specific effects of GitHub
Discussions on project sustainability, contributor integration, and
collaboration dynamics remain underexplored. This study investi-
gates the impact of GitHub Discussions across four high-activity
OSS projects by examining (1) changes in maintainers’ workload,
(2) newcomer participation and progression from GitHub Discus-
sions to technical contribution, and (3) the evolving structure of
social and technical roles in project collaboration networks. Using
data from the GitHub API, we collected and analyzed issues, pull
requests, and discussions over a 48-month period. We applied linear
regression and longitudinal social network analysis to evaluate par-
ticipation trends and role centrality. Our results show that GitHub
Discussions had limited impact on overall maintainer workload
but served as a valuable entry point for newcomers, with a subset
transitioning into impactful technical contributors. Nearly 80% of
these newcomers had pull requests accepted, and many became
active reviewers. In addition, GitHub Discussions enabled a shift
in collaboration patterns, with non-core contributors increasingly
occupying central positions in project networks. These findings
underscore the strategic role of GitHub Discussions in support-
ing more inclusive, distributed, and sustainable OSS collaboration.
GitHub Discussions help lower entry barriers, foster long-term con-
tributor engagement, and redistribute influence beyond core teams.
Future research should explore how discussion dynamics influence
project governance, contributor retention, and the integration of
non-code contributions into project health metrics.

KEYWORDS

Open Source, Communication, Discussions, GitHub

1 Introduction

Open-source software (OSS) projects thrive on collaboration, re-
lying on a distributed and voluntary community of developers to
contribute to the development and maintenance of software [15, 20].

This collaborative model fosters innovation, enables rapid problem-
solving, and supports the production of high-quality software. How-
ever, the sustainability of OSS communities is continually chal-
lenged by the increasing complexity of coordination work and the
social dynamics required to manage contributions effectively [6, 38].

Project maintainers, in particular, face a growing burden. They
must manage both technical responsibilities—such as reviewing
code, triaging issues, and implementing new features—and community-
oriented tasks, including welcoming newcomers, answering ques-
tions, mentoring contributors, and managing conflicts [30]. These
responsibilities often go unrecognized yet are critical to a project’s
health and continuity.

To support these demands, GitHub introduced Discussions in
2020, a feature designed to foster asynchronous and community-
driven communication. Discussions provide a space for users and
contributors to ask questions, propose ideas, share experiences, and
discuss topics that do not fit neatly into issues or pull requests [7, 12].
By decoupling informal interaction from formal development work-
flows, Discussions have the potential to enhance inclusivity, reduce
entry barriers, and promote sustainable contribution practices [9].

To fill this gap, this study aims to investigate the strategic role of
GitHub Discussions in supporting the sustainability of OSS projects.
Specifically, we seek to understand howDiscussions affect three crit-
ical dimensions of OSS communities: (1) the workload of maintain-
ers, (2) the onboarding and progression of newcomers, and (3) the
structural evolution of collaboration networks. Thus, our goal is to
uncover how Discussions reshape participation, redistribute
responsibilities, and contribute to community resilience.

One key question is whether the introduction of GitHub Dis-
cussions leads to changes in the activity of project maintainers
and contributors. It remains unclear whether this feature shifts
the nature of interactions within the project or alters maintainers’
workload. Some researchers [2, 8] argue that informal tools like
GitHub Discussions may complement existing practices by pro-
viding a space for non-technical interactions, such as clarifying
questions or discussing broader issues, which are often overlooked
in traditional issue trackers or pull request systems [28].

Despite their potential, the empirical impact of Discussions on
OSS project dynamics remains largely unexplored. Existing research
has concentrated on traditional artifacts like pull requests, issues,
and commits [14, 17, 31], providing limited insight into how in-
formal tools influence collaboration, contributor engagement, and
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the evolution of project communities. This study addresses this
gap by examining the role of GitHub Discussions in shaping OSS
sustainability through three core lenses: (1) maintainers’ workload,
(2) the onboarding and progression of newcomers, and (3) structural
changes in project collaboration networks. Drawing on longitudinal
data from four high-activity OSS projects, we analyze interactions
across Discussions, issues, and pull requests to uncover how these
channels complement each other and reconfigure participation
patterns.

Our findings reveal that while Discussions do not reduce the
need for maintainer engagement in traditional channels, they create
an accessible space for new contributors to ask questions, build
relationships, and gradually transition into more technical roles.
We observe a shift in the social structure of these projects, with
participants active in Discussions emerging as influential nodes
in the collaboration network. These contributors often facilitate
knowledge exchange and act as bridges between newcomers and
core developers.

By integrating informal communication into the fabric of OSS
development, Discussions enable distributed leadership and foster
inclusive participation—key attributes of resilient OSS communities.
This work contributes novel empirical evidence to the OSS liter-
ature and offers actionable guidance for practitioners seeking to
manage community engagement, reduce maintainer burnout, and
support the contributor pipeline through socially-oriented platform
features.

2 Related Work
The role of communication tools in improving team productivity
and collaboration has been extensively studied. For instance, Vasilescu
et al. [32] analyzed collaboration patterns on GitHub and high-
lighted the importance of informal communication channels in
fostering innovation. However, their study predates the introduc-
tion of GitHub Discussions and does not focus on the maintainers’
experience in balancing technical responsibilities with community
engagement.

Hu et al. [13] examined the phenomenon of multi-threaded dis-
cussions across GitHub issues, exploring the challenges of manag-
ing interconnected conversations in large projects.While their work
sheds light on coordination complexity, it does not consider how
centralized platforms like GitHub Discussions might help mitigate
these challenges.

Storey et al. [29] investigated newcomers’ motivations and chal-
lenges in OSS projects, emphasizing the importance of supportive
environments for onboarding contributors. Although their study
does not explicitly examine GitHub Discussions, it highlights the
potential of such tools in reducing cognitive and social barriers for
new contributors.

More closely aligned with the focus of this paper, Hata et al. [12]
conducted an exploratory study on the early adoption of GitHub
Discussions, analyzing its usage and perception among developers.
Their findings indicate that GitHub Discussions are valuable for
community building and knowledge sharing within OSS reposito-
ries, but also reveal challenges in choosing the most appropriate
channel (e.g., issues versus discussions) for a given topic.

Wang et al. [33] further explored this challenge by empirically
characterizing developers’ reasons for converting discussion posts

into issues and vice versa. Their results suggest that GitHub Discus-
sions often act as an incubator for identifying bugs and technical
problems, thereby serving as an effective mechanism for onboard-
ing new contributors.

Lima et al. [17] developed and evaluated an approach to au-
tomatically identify duplicate discussion posts using a Sentence-
BERT pre-trained general-purpose model, achieving high precision
(77–100%) and reasonable recall (66%).

More recently, Lima et al. [18] investigated the scope and intent
behind link sharing on GitHub Discussions. Their findings show
that users frequently share both internal and external resources,
with internal links often referencing issues, pull requests, and other
discussions, while external links typically point to project docu-
mentation, Stack Overflow, and video platforms such as YouTube.

While prior studies offer valuable insights into the use and im-
pact of GitHub Discussions, most have examined specific use cases—
such as content duplication [17], link-sharing behavior [18], or the
transition between issues and discussions [33]—or have focused
on the feature’s early adoption and perceived benefits [12]. How-
ever, these works typically emphasize isolated functionalities and
user behavior without systematically analyzing how Discussions
affect broader project dynamics. We note a lack of a longitudinal
perspective on how Discussions influence core aspects of OSS sus-
tainability, such as maintainers’ workload, newcomer integration,
and shifts in collaborative structures. Our study addresses this gap
by examining Discussions as a socio-technical mechanism that
reshapes interaction patterns, distributes leadership roles, and fa-
cilitates sustained engagement, offering a deeper understanding of
how informal communication channels can support resilient OSS
communities.

3 Research Method

To investigate how GitHub Discussions reshape participation, re-
distribute responsibilities, and contribute to community resilience
in OSS projects, we adopt a mixed-methods approach combining
quantitative analysis of project activity logs with social network
analysis (SNA). We conducted a longitudinal, repository-level study
of four high-activity OSS projects that adopted GitHub Discussions
between 2020 and 2022. Our analysis integrates data from GitHub
Discussions, issues, and pull requests to track contributor behavior,
role evolution, and maintainer activity over time.

This section presents the guiding research questions, followed
by details about data collection and analytical procedures used to
address them.

3.1 Research Questions

GitHub Discussions were introduced to provide a more flexible
and inclusive space for asynchronous communication within OSS
projects [12]. As a platform-integrated feature, they may reshape
collaboration dynamics, reduce cognitive entry barriers for new-
comers, and reconfigure how contributors engage with the project
and each other. Understanding these effects is essential to assess
how GitHub Discussions contribute to the long-term sustainability
and governance of OSS communities. We investigate these potential
transformations through the following research questions:
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Research Question 1
How have maintainers’ workloads changed after the introduc-
tion of GitHub Discussions?

In this first RQ, we examine how maintainers’ workload in pull
requests and issues has shifted after the introduction of GitHub Dis-
cussions. The decision to use pull requests and issues as indicators
was made to track potential shifts in the volume of activities that
would require maintainer intervention [5, 7], as a higher number of
issues and pull requests would likely correspond with an increased
workload in terms of comments, reviews, or coordination efforts
by the maintainers.

Research Question 2
How are newcomers who joined through GitHub Discussions
participating in issues and pull requests?

This research question investigates whether GitHub Discussions
serve as an effective entry point for newcomers’ onboarding. By
observing how newcomers transition into formal development
tasks—such as participating in issues and pull requests—we as-
sess whether informal engagement leads to deeper, more sustained
contributions within the project.

Research Question 3
How does the participation dynamic develop among the differ-
ent contributor roles within the networks formed by GitHub
Discussions?

Here, we examine whether GitHub Discussions foster more
distributed forms of leadership. By analyzing social interaction
patterns, we investigate the emergence of new central figures in
the community. The analysis aims to determine if new members
have taken on responsibilities—such as facilitating or managing
discussions—potentially reducing the workload of project maintain-
ers in GitHub Discussions

3.2 Data Collection
To select our study sample, we initially considered a list of 98
projects identified by Hata et al. [12]—excluding seven projects that
had discontinued using GitHub Discussions, making the data inac-
cessible. From the remaining 91 projects, we narrowed our focus to
the four (4) projects with the highest volume of discussions during
a one-year observation period following their initial adoption of
the feature during the data collection period. We selected these
projects to ensure the analysis focused on projects with sufficient
activity to provide meaningful insights into the impact of GitHub
Discussions.

The four GitHub projects studied showcase diverse domains and
collaboration dynamics, offering a comprehensive view of open-
source development:
• vercel/next.js: started using GitHub Discussions on 2020-01-
15, next.js is a popular React framework focusing on performance
and scalability.

• ImageMagick/ImageMagic: With GitHub Discussions adopted
on 2020-03-30, the project is an established image-processing
library.

• livewire/livewire: began using Discussions on 2020-05-15,
livewire is a framework that simplifies the integration between
the backend and frontend in Laravel applications.

• fastlane/fastlane: Discussions were introduced on 2020-07-
09, fastlane is a tool for automating mobile app deployments.
These projects exemplify varied collaborative structures across

software ecosystems, including differences in governance mod-
els (e.g., individual-led versus organization-backed), contributor
engagement patterns, and levels of technical complexity and mod-
ularity in development workflows. The descriptive statistics for the
selected projects are provided in Table 1. The table includes the
number of issues, pull requests, total of core developers, discussions,
comments in discussions, and unique participants in discussions.

To gather data, we employed a dual approach. Issues and pull re-
quests were collected via the GitHub REST API 1, a well-established
interface for retrieving data from GitHub. To collect discussion data,
we leveraged GraphQL, a versatile query language that facilitates
data extraction from APIs.

3.3 Data Analysis
This section presents the data analysis conducted to address the re-
search questions. The analysis is structured to provide insights into
changes in maintainers’ workload related to issues and pull requests
(PRs), as well as the broader implications of introducing GitHub
Discussions. Each research question is addressed individually, sup-
ported by quantitative metrics and longitudinal data collected over
the study period.

3.3.1 RQ1 – Changes in Maintainers’ Workloads After the Intro-
duction of GitHub Discussions To examine the impact of GitHub
Discussions on maintainers’ workload, we applied a linear regres-
sion model [16, 23]. Linear regression is a statistical technique used
to model the relationship between a dependent variable (response)
and one or more independent variables (predictors). The objective is
to estimate a linear equation describing how the response variable
changes with the predictors [22, 25].

The linear regression equation used is given by:

𝑦 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + · · · + 𝛽𝑘𝑥𝑘 + 𝜖

where 𝑦 represents the dependent variable, 𝑥1, 𝑥2, . . . , 𝑥𝑘 are the
independent variables, 𝛽0 is the intercept, 𝛽1, 𝛽2, . . . , 𝛽𝑘 are the
coefficients of the independent variables, and 𝜖 is the error term,
accounting for variability not explained by the model.

Each project was modeled independently. For each one, we fitted
two separate regression models: one with the monthly number
of pull requests created and another with the monthly number of
issues created as the dependent variable. Modeling issues and PRs
separately enables a clearer interpretation of trends and reflects the
distinct dynamics in how contributors engage with these artifacts.
The independent variables included time (measured in 30-day inter-
vals) and a binary indicator representing the introduction of GitHub
Discussions. These models allowed us to assess correlations between
the adoption of GitHub Discussions and changes in maintainers’
engagement with issues and PRs.

We did not normalize the data prior to modeling. This decision
was motivated by three factors: (i) absolute values for monthly
1https://docs.github.com/en/rest
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Project #Issues #PRs #Core Developer∗ #Discussions #Discussions Comments #Discussions Participants
vercel/next.js 22k 26k 31 21k 68k 13k
ImageMagick/ImageMagick 4k 1k 10 4k 19k 2k
livewire/livewire 1k 3k 17 6k 13k 2k
fastlane/fastlane 13k 8k 34 3k 3k 1k

∗ contributors responsible for roughly 80% of the commits in the project [21]

Table 1: Numbers of our subject projects.

issues and PRs are more interpretable for practitioners, (ii) nor-
malization could obscure meaningful magnitude changes, and (iii)
intra-project analysis ensures comparability within each dataset.

We conducted a two-phase analysis to capture both short- and
long-term impacts. In phase one, we compared maintainer activity
during two 12-month periods: before and after the introduction
of GitHub Discussions. In phase two, we extended the window to
24 months post-adoption, divided into two successive 12-month
periods. This phased comparison helped identify temporal trends
and lasting shifts in workload. Figure 1 illustrates the analysis
timeline.

Figure 1: Timeline of the two-phase analysis.

To complement the individual project analyses, we conducted a
combined analysis using a linear mixed model (LMM), incorpo-
rating random intercepts for each project to account for between-
project variability while estimating the overall effect of introducing
GitHub Discussions on maintainers’ workload. This approach al-
lowed us to evaluate the overall impact of introducing GitHub Dis-
cussions on maintainers’ workload while accounting for variability
between projects.

3.3.2 RQ2 – Participation of New Contributors from Discussions in
Issues and Pull Requests For this question, we identified contribu-
tors whose first involvement in the project was through GitHub
Discussions, verified by checking that they had no prior recorded
activity in commits, issues, or pull requests. To examine contrib-
utors who transitioned from social engagement to technical con-
tributions, we focused on those who, at any point after their first
interaction, demonstrated sustained technical activity, operational-
ized as submitting at least three pull requests within a single month.

This threshold was selected to capture contributors who transi-
tioned from occasional to sustained technical participation. While
somewhat conservative, it is grounded in prior empirical work on
contributor retention and workload patterns, ensuring that only
contributors showing meaningful engagement were considered by
submitting at least three pull requests within a single month. This
subset allowed us to analyze contributors’ progression in technical
tasks. Using timeline visualizations, we tracked their participation
in issues and pull requests over 48 months, categorizing their contri-
butions based on their most frequent activity type—such as opening
issues, submitting pull requests, conducting reviews, or engaging
in comments. This approach allowed us to analyze the progres-
sion of contributors from initial engagement to sustained technical
involvement.

3.3.3 RQ3 – Role and Position Changes in GitHub Discussions
Over Time To analyze how GitHub Discussions influence contribu-
tor roles and centrality, we constructed monthly interaction net-
works spanning 48 months. Each network included contributors
active in issues, PRs, or GitHub Discussions during that month.
Nodes represented contributors, and directed edges captured in-
teractions—specifically, from post authors to commenters within
GitHub Discussions.

We computed two standard centrality metrics [1, 10, 34, 36]:
Closeness Centrality: Indicates how quickly a contributor can

reach others in the network. Higher closeness that a contributor can
reach others with fewer intermediary steps, potentially reflecting
increased influence or leadership roles.

Betweenness Centrality: Measures how often a contributor
lies on the shortest path between others, highlighting their role as
a bridge in communication flow—facilitating or shaping the flow of
ideas and decisions.

After creating the networks, we classified contributors according
to their roles, which were reassigned dynamically on a monthly ba-
sis. This means a contributor’s role could change over time depend-
ing on their most recent activity involving commits, pull requests,
and issues in that specific month in the project based on their activ-
ities involving commits, pull requests, and issues on GitHub. The
roles were defined as follows:
• Core developers: contributors responsible for roughly 80% of
the commits in the project [21].

• Peripheral developers: contributors who opened pull requests
but are not core developers.

• Issue reporters: contributors who opened issues but did not
contribute with pull requests.

• Discussion-only contributors: contributors who interacted
exclusively via discussions (posts, comments, or replies).
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We focused on the top 10 contributors to further analyze dy-
namics when assessing the centrality metrics. These contributors
represent users from any of the above groups who rank among
the top 10 for the respective metrics. These sub-graphs provided a
focused view of the most influential contributors over time.

To gain a deeper understanding of the dynamic nature of con-
tributor influence, we conducted a longitudinal analysis using a
sliding 12-month window [4], a choice guided by prior work in
longitudinal network analysis and the need to capture meaningful
contributor behavior over extended periods while balancing tempo-
ral resolution and computational complexity. This approach, where
a fixed-length window moves sequentially across the timeline, al-
lowed us to track changes in engagement patterns and the evolving
roles of contributors within the network over 48 months. By ad-
vancing the window one month at a time, we identified individuals
whose influence was shifting, revealing the degree of stability or
fluidity within contributor participation. Figure 2 illustrates this
approach, where the window moves sequentially across the time-
line, capturing the evolving composition of the top 10 contributors
every 12 months.

4 Results
In this section, we report our results per research question.

4.1 Changes in Maintainers’ Workloads After
the Introduction of GitHub Discussions
(RQ1)

We assessed changes in maintainers’ workload by analyzing the
monthly number of issues and pull requests (PRs) created before
and after the introduction of GitHub Discussions. As outlined in
the method, we conducted two analyses. In the first, we compared
activity during the 12months before GitHubDiscussionswith the 12
months immediately following their adoption. In the second phase,
we focused on the long-term effects by comparing two consecutive
post-adoption periods: months 1–12 andmonths 13–24 after GitHub
Discussions were introduced.

Separate analyses were conducted for issues and PRs per project.
Table 2 summarizes the results, presenting the 𝑅2 and p-values for
each of the four projects across both phases. These results highlight
how maintainer workload evolved over time, revealing project-
specific differences and shifts in activity patterns.

4.1.1 Issues For issues, two projects—Livewire and fastlane—
exhibited statistically significant changes in both analyses. During
the first phase, Livewire showed a strong association between the
introduction of GitHub Discussions and a change in issue volume
(𝑅2 = 0.486, p < 0.001), while fastlane presented a moderate but
significant effect (𝑅2 = 0.307, 𝑝 < 0.05). In the second phase, these
effects strengthened, particularly for fastlane (𝑅2 = 0.504, 𝑝 <

0.001). These findings suggest that Discussions may have helped
redistribute or reduce maintainers’ engagement with issues over
time in these communities.

Interestingly, vercel/next.js showed no significant change in
the first phase but revealed a delayed effect in the second (𝑅2 =
0.332, 4𝑝 < 0.05), possibly indicating a slower uptake or commu-
nity adaptation to the feature. In contrast, ImageMagick showed

ISSUES
First Phase Second Phase

Project R2 p R2 p
vercel/next.js 0.067 0.480 0.332 0.014*
ImageMagick/ImageMagick 0.138 0.211 0.102 0.321
Livewire/Livewire 0.486 0.001*** 0.381 0.006**
fastlane/fastlane 0.307 0.021* 0.504 0.001***
All projects 0.010 0.140 0.025 0.121

PULL REQUESTS
First Phase Second Phase

Project R2 p R2 p
vercel/next.js 0.050 0.585 0.350 0.011*
ImageMagick/ImageMagick 0.157 0.167 0.129 0.237
Livewire/Livewire 0.393 0.005** 0.363 0.008**
fastlane/fastlane 0.369 0.007** 0.457 0.001***
All projects 0.0493 0.081 0.029 0.465

Table 2: Regression results of discussions and maintainer
workload. Significant p-values are indicated as follows: * p <
0.05, ** p < 0.01, *** p < 0.001.

no significant changes in either phase, suggesting a limited or in-
consistent impact of Discussions on issue volume. At the aggregate
level, the models for all projects combined did not yield statistically
significant results, reflecting the importance of analyzing projects
individually due to substantial contextual variation.

4.1.2 Pull Requests (PRs) Results for pull requests follow a similar
pattern. Livewire and fastlane again showed significant effects
in both phases. In Phase 1, Livewire exhibited a moderately strong
association (𝑅2 = 0.393, 𝑝 < 0.01), while fastlane also demon-
strated a robust effect (𝑅2 = 0.369, 𝑝 < 0.01). These effects per-
sisted and slightly strengthened in Phase 2, with fastlane reach-
ing 𝑅2 = 0.457 (𝑝 < 0.001). This suggests that Discussions may
have contributed to more coordinated or streamlined PR activity,
potentially by providing contributors a space to clarify questions
before initiating formal contributions.

vercel/next.js again showed a delayed but significant associ-
ation only in the second phase (𝑅2 = 0.350, 𝑝 < 0.05), mirroring the
pattern seen in issues. ImageMagick/ImageMagick, by contrast,
remained statistically unchanged across both phases. At the ag-
gregated level, no significant associations were observed for PRs,
reaffirming that the impact of GitHub Discussions is highly depen-
dent on individual project dynamics and community behaviors.
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Figure 2: Example of sliding window technique.

Research Question 1
How havemaintainers’ workloads changed after the introduction
of GitHub Discussions?

The impact of GitHub Discussions on maintainers’ work-
load varied across projects. Significant changes in issue and
pull request activity were observed in Livewire/Livewire,
fastlane/fastlane, and vercel/next.js, especially in the
second phase (months 13–24). No significant effects were
found in ImageMagick/ImageMagick. These results suggest
that the influence of GitHub Discussions tends to increase
over time and is project-dependent.

4.2 Participation of Members Who Joined
Through GitHub Discussions (RQ2)

We analyzed the progression of contributors who initially engaged
with a project through GitHub Discussions and later transitioned
into technical roles. From a dataset of 28,245 users who first inter-
acted via GitHub Discussions, we identified 153 contributors who
submitted at least three pull requests within a single month at any
point during the observation period—an operational threshold for
sustained technical participation (in issues and/or PRs).

The distribution of these contributors across projects varied con-
siderably. vercel/next.js and Livewire/Livewire accounted
for the majority, with 62 and 80 contributors, respectively. In con-
trast, only 6 contributors in ImageMagick/ImageMagick and 5 in
fastlane/fastlane met the criteria. These differences highlight
the varying levels of contributor activity and engagement across
projects, which may reflect differences in community size, project
complexity, or the nature of contributions.

Among the 153 contributors analyzed, 122 (79.7%) had at least
one pull request accepted, resulting in 888 accepted pull requests.
This high acceptance rate suggests that contributors who joined
through GitHub Discussions and actively participated in pull re-
quests were likely to make successful contributions. Additionally, 47
users (30.7%) reviewed at least one pull request, totaling 597 reviews,
and 44 users (28.8%) provided feedback or engaged in discussions on
pull requests, generating 704 pull request comments. These figures

suggest that contributors entering through GitHub Discussions
advance to submitting code and participate in collaborative review
and feedback processes.

Figure 3 shows the distribution of PRs opened by these contribu-
tors. Most contributors opened fewer than 10 PRs, with the highest
concentration between 1 and 5. However, the distribution features a
long tail, with a few contributors submitting 50 or more PRs. These
outliers indicate that GitHub Discussions may serve as a gateway
for casual contributions [27] but also for onboarding highly active
participants who assume central roles in project development.

Figure 3: Distribution of Pull Requests (PRs) opened by con-
tributors entering through GitHub Discussions.

Overall, the results demonstrate that GitHub Discussions can
function as an effective entry point for technical contribution.While
most contributors make only a few PRs, a substantial proportion
reaches higher levels of engagement. The presence of reviewers and
commenters among this cohort further supports the role of GitHub
Discussions in facilitating meaningful and sustained participation
in OSS projects.
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Research Question 2
How are newcomers who joined through GitHub Discussions
participating in issues and pull requests?

While most contributors who joined through GitHub Dis-
cussions made only a few technical contributions, a subset
demonstrated sustained engagement, including high PR ac-
tivity, reviews, and feedback. Nearly 80% had at least one PR
accepted, and some became highly active contributors. These
findings indicate that GitHub Discussions can serve as an ef-
fective entry point for newcomers who go on to play technical
and collaborative roles in the project.

4.3 Evolution of Contributor Roles and Network
Positions in GitHub Discussions (RQ3)

To understand how contributor roles evolvewithin networks shaped
byGitHubDiscussions, we analyzed the top 10 contributors in terms
of betweenness and closeness centrality values over 48 months us-
ing a sliding window approach. Contributors were categorized
by role: core developers, peripheral developers, issue reporters, and
discussion-only contributors. Figure 4 presents the number of con-
tributors per role within the top 10 for each centrality metric across
37 sliding windows (from months 1-12 to months 37-48). Below, we
detail the observed trends per project.

vercel/next.js. Discussion-only contributorswere consistently
present among the top contributors in both betweenness and close-
ness centrality. Their role became especially prominent after win-
dow 30, where they frequently occupied up to four top-10 posi-
tions in betweenness and more than five in closeness. This sus-
tained presence suggests a growing and stabilizing influence in
the project’s communication network. Notably, several discussion
contributors reappeared across multiple windows, reinforcing their
importance in maintaining network cohesion. Meanwhile, core de-
velopers showed a marked decline in centrality after window 20, in-
dicating a redistribution of influence. Peripheral and issue reporters
remained peripheral, with occasional entries into top rankings.

ImageMagick/ImageMagick. Discussion-only contributors dom-
inated both centrality metrics throughout most of the timeline.
In closeness centrality, they consistently held more than four top
positions from window 13 onward. Although core developers had
minimal presence, one individual repeatedly appeared in the top
10, indicating localized but persistent influence. A temporary surge
of issue reporters between windows 13–24 briefly shifted dynamics,
but their presence was not sustained. The project’s network appears
to be largely driven by stable, recurring discussion participants.

livewire/livewire. Peripheral developers were the dominant
role throughout much of the timeline, frequently occupying 6 to 9
positions in betweenness centrality between windows 10–30. This
suggests an unusually active layer of contributors bridging between
core and occasional participants. Two core developers appeared
consistently but occupied fewer positions, often remaining static
figures. From window 26 onward, a visible decline in peripheral
dominance was followed by the rise of discussion-only contributors,
who began to appear more prominently and consistently in both

centrality metrics. This reflects a shift from established intermedi-
aries to emerging voices gaining network importance.

fastlane/fastlane. Initially, core developers featured promi-
nently in betweenness centrality duringwindows 1–14, and resurged
again after window 17, maintaining more than four top positions.
In closeness centrality, core contributors maintained a moderate
early presence. From window 20 onward, discussion-only contribu-
tors steadily gained ground, eventually reaching 4 to 7 of the top
10 positions by the end of the timeline. The presence of repeating
discussion contributors highlights a transfer of connective and me-
diating influence away from the core team and toward engaged
community members.

4.3.1 Summary of Trends

• Core developers: showed stability with a slightly declining
presence (in terms of connectivity) in top centrality posi-
tions, with influence often limited to one or two recurring
individuals.

• Discussion-only contributors: maintained strong and in-
creasing influence, especially in closeness centrality. Many
reappeared across windows, suggesting sustained engage-
ment and growing network centrality.

• Peripheral developers: showed consistent stability in their
connections and central influence; played a prominent role
primarily in livewire, serving as important intermediaries.

• Issue reporters: appeared sporadically, with brief spikes in
specific time windows, especially in ImageMagick.

These results highlight the evolution of roles in the context of
using GitHub Discussions and their implications for collaboration
and engagement within projects.

Research Question 3
How does the participation dynamic develop among the differ-
ent contributor roles within the networks formed by GitHub
Discussions?

Participation dynamics in GitHub Discussions-based net-
works evolved over time, with discussion-only contributors
increasingly assuming central roles. They appeared consis-
tently in the top 10 for betweenness and closeness centrality—
often with the same individuals reappearing across windows—
highlighting their sustained influence. Meanwhile, core devel-
opers retained some influence but became less prominent, with
only a few recurring individuals maintaining central positions.
These patterns reflect a redistribution of coordination and
connectivity roles, suggesting that GitHub Discussions foster
more distributed and stable leadership in OSS communities.

5 Discussion
This section discusses the findings that address our research ques-
tions, highlighting our results’ practical and theoretical implica-
tions.

How Did Maintainers’ Practices Adapt to GitHub Discus-
sions? Our analysis indicates that the introduction of GitHub Dis-
cussions has influenced maintainers’ interactions within issues and
pull requests, as evidenced by an increased variance (𝑅2) between
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(a) vercel/next.js (b) ImageMagick/ImageMagick

(c) livewire/livewire (d) fastlane/fastlane

Figure 4: Contributors per role in the top 10 of Betweenness and Closeness centrality across 48-month sliding windows.

phases. This suggests that discussions became a more relevant fac-
tor formaintainer workload over time. However, the total number of
issues and pull requests opened remained relatively stable, indicat-
ing that the shift primarily affected the nature of engagement rather
than its volume. However, maintainers also engaged in GitHub Dis-
cussions, which suggests that this feature may have introduced an
additional channel for communication. While GitHub Discussions

could help structure informal or preparatory conversations, they
may also represent another space that maintainers need to monitor
and manage alongside issues and pull requests.

Rather than replacing existing collaborationmechanisms, GitHub
Discussions seem to have introduced an additional space for engage-
ment. Maintainers might leverage discussions to address peripheral
topics, such as user inquiries, brainstorming ideas, or resolving
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community disputes, while issues and pull requests remain cen-
tral to technical contributions. This aligns with previous studies
suggesting that informal communication tools tend to supplement
rather than replace technical tasks [12, 29].

Other factors, such as shifts in project priorities or variations in
contributor activity levels, may have also influenced this growth,
making it difficult to isolate the direct impact of GitHub Discussions
on maintainers’ workload. A more granular analysis focusing on
activities such as comments and reviews could provide further in-
sights into how maintainers balance their technical responsibilities
with community management duties.

From Dialogue to Development: Unlocking Newcomer
Potential Through GitHub Discussions GitHub Discussions
have emerged as an informal communication tool that can facil-
itate onboarding newcomers to open-source projects. Our analy-
sis revealed that while some contributors who initially engaged
through GitHub Discussions eventually transitioned to technical
activities—such as opening issues, submitting pull requests, and
reviewing code—this transition was less frequent than suggested
by previous studies [13, 24]. Only a subset of new contributors who
joined through Discussions engaged in technical activities, with an
average transition time of approximately 3.5 months after initial
participation.

These findings suggest that GitHub Discussions can serve as
an entry point for new contributors, but their effectiveness as a
technical onboarding mechanism remains limited. The transition
from GitHub Discussions to technical contributions appears to
depend on additional factors, such as the availability of mentorship
or low-complexity tasks that help newcomers gain confidence in
contributing. Future research could explore ways to facilitate this
transition, potentially throughmentorship programs integrated into
GitHub Discussions or the creation of targeted beginner-friendly
tasks.

Our results show that GitHub Discussions support contribu-
tor onboarding by offering an initial entry channel into projects,
enabling some participants to transition into technical roles and
actively engage in development. This engagement is reflected in
participation metrics, such as pull request acceptance rates and
involvement in reviews and comments. The findings highlight the
value of fostering Discussions as a gateway to meaningful partici-
pation and long-term engagement in software projects.

Overall, these insights illustrate the dual role of GitHub Dis-
cussions as both a social entry point and a bridge to technical
contributions, lowering barriers for newcomers and empowering
them to play an active role in project development. By nurturing
this progression, Discussions contribute to open-source projects’
long-term sustainability and collaborative success.

Roles andNetworkDynamics in GitHubDiscussions: Anal-
ysis and Implications The analysis of centrality metrics over 48
months revealed interesting changes in the dynamics of collabora-
tion within the projects. Core developers maintained a consistent
leadership position in the early stages of the projects, but their
presence became less consistent over time, particularly in later
windows. This decline in consistency suggests a redistribution
of influence within the community as other contributor groups,
such as discussion-only contributors, increasingly take on more
active roles in mediating and facilitating interactions. The growing

prominence of discussion-only contributors highlights their rising
importance in shaping the network dynamics, while the reduced
consistency of core developers indicates a shift in the traditional
leadership structure of the projects.

Discussions-only contributors demonstrated a significant pres-
ence in closeness and betweenness centrality metrics, highlight-
ing their role as dialogue facilitators and connectors within the
community. Meanwhile, peripheral developers maintained a sta-
ble presence in centrality metrics, indicating that they continue to
play an important role in the project’s connectivity. On the other
hand, issue reporters showed increased influence, particularly in-
betweenness, suggesting that they are becoming more integrated
into the collaboration network—identifying issues and acting as
mediators and connectors. This redistribution of roles suggests that
GitHub Discussions may function as a leveling mechanism, en-
abling contributors with different experience levels and expertise to
assume influential positions within the community. This dynamic
could strengthen the inclusivity and resilience of projects, aligning
with the core principles of open source.

5.1 Implications for OSS Communities

Our findings suggest that GitHub Discussions can play a strate-
gic role in improving project sustainability by enabling more dis-
tributed forms of leadership and participation. As discussion-only
contributors increasingly assume central positions in the GitHub
Discussions collaboration network, communities can become less
reliant on a small core team to take care of this new channel. This
redistribution of influence can reduce burnout among maintainers
and foster a more inclusive, participatory environment [30]. OSS
communities should consider investing in practices that acknowl-
edge and support non-code contributions as critical elements of
project health [37].

5.2 Implications for Newcomers

GitHub Discussions offer a low-barrier entry point for newcomers
to engage with OSS projects. While only a subset transition into
technical contributors, those who do often demonstrate high impact
through accepted pull requests and participation in reviews. This
highlights the value of fostering social pathways into technical
work [26]. Projects seeking to improve newcomer retention could
benefit from integrating mentorship and structured onboarding
support into their discussion spaces to increase the likelihood of
sustained contributions [3].

5.3 Implications for Researchers

This study illustrates the importance of analyzing socio-technical
dynamics beyond traditional artifacts like commits and pull re-
quests. GitHub Discussions offer a rich, underexplored layer of
participation where contributors can influence a project without
code contributions [11]. Future research should investigate the
interplay between social participation and technical outcomes, ex-
plore contributor trajectories over longer periods, and examine how
platform features can be designed to better support sustainable and
equitable collaboration [28].
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6 Threats to validity

In this section, we discuss potential threats to validity, categorized
into four main areas: internal validity, external validity, construct
validity, and conclusion validity [35].

Internal Validity. As an observational study, we cannot claim
causal relationships between the introduction of GitHub Discus-
sions and changes in contributor behavior. While our two-phase
design (before and after GitHub Discussions adoption) provides
comparative insights, other factors such as changes in project gov-
ernance, external events, or shifts in contributor interest may have
influenced the trends observed. To mitigate these effects, we em-
ployed a longitudinal design across 48 months and analyzed both
short-term and long-term trends across multiple projects. However,
we acknowledge that some unobserved confounding variables may
persist.

External Validity. Our sample includes four OSS projects se-
lected for their early adoption and active use of GitHub Discussions.
While these projects represent a variation in domain and size, they
may not generalize to all OSS contexts or communities using al-
ternative tools for asynchronous collaboration (e.g., mailing lists,
Slack, Discord). Moreover, the impact of GitHub Discussions may
differ in smaller or less mature projects, which could exhibit dif-
ferent onboarding or interaction dynamics. Future studies with
broader samples are needed to verify the generalizability of our
findings.

Construct Validity. We relied on observable GitHub activ-
ity—issues, pull requests, and interactions within GitHub Discus-
sions—to approximate contributor engagement and influence.While
grounded in prior literature, these indicators do not fully capture
contributors’ intent, the quality of contributions, or the content
of interactions. Centrality metrics emphasize structural roles but
overlook the nuance of individual influence, such as mentoring or
moderating behavior that may not manifest through code contribu-
tions. Our classification of contributor roles—core, peripheral, issue
reporter, and discussion-only—relies on heuristics tied to commit
frequency and artifact interactions, which may oversimplify com-
plex participation patterns or exclude contributions not visible on
GitHub.

The threshold of three pull requests in a month was chosen to
identify sustained contributors, but may exclude long-term, lower-
frequency contributors with high-value input. Likewise, the 12-
month sliding window smooths variation but may obscure short-
term fluctuations in engagement.While these decisionswere grounded
in empirical precedent, a mixed-methods approach incorporating
qualitative data could improve role attribution and better capture
social dynamics.

Conclusion Validity.We employed linear regression and net-
work analysis to explore associations between GitHub Discussions
and observable project activity. Although statistically significant
results were found in multiple projects, the explanatory power of
some models was modest, and variance explained varied across con-
texts. We chose not to normalize data across projects to preserve
interpretability within each context, which limits cross-project
comparison but supports intra-project relevance. Repetition of in-
dividuals in centrality metrics supports the robustness of certain
trends, but causal conclusions cannot be drawn.

Our method is grounded in established empirical techniques and
supported by multiple layers of analysis. Nonetheless, we acknowl-
edge the limitations inherent to studying socio-technical dynamics
in real-world OSS environments and encourage further work to
validate and extend our findings.

7 Conclusion
This study explored the role of GitHub Discussions in shaping open-
source project dynamics. Our findings show that while GitHub
Discussions did not substantially alter maintainers’ workload, they
provided an effective entry point for newcomers and enabled more
distributed collaboration.

Contributors who began through GitHub Discussions often tran-
sitioned into technical roles, with many submitting pull requests,
reviewing code, and engaging in feedback. These contributors not
only integrated into the project but also sustained their participa-
tion, highlighting the onboarding value of GitHub Discussions.

We also observed a shift in network centrality, with discussion-
only contributors increasingly occupying influential positions. This
redistribution of influence suggests that GitHub Discussions sup-
port broader participation and reduce dependency on core develop-
ers.

In summary, GitHub Discussions contribute to OSS sustainability
by enabling informal engagement, fostering inclusive collaboration,
and supporting long-term contributor integration. Future work
should examine how these dynamics evolve over time and their
impact on project resilience and growth. Potential directions in-
clude integrating discussion metrics into project health dashboards,
exploring the role of discussion contributors in mentoring and com-
munity building, and assessing how these engagement patterns
influence project governance and decision-making processes.

ARTIFACT AVAILABILITY
For replication purposes, we made our data and source code used
for collection and analysis publicly available [19].
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