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Abstract—This study evaluates the stability and quality
of the Flutter plugin ecosystem, which plays a crucial role
in cross-platform mobile application development. A
total of 10 widely used Flutter plugins were selected from
pub.dev to represent the most popular and frequently
adopted libraries in real-world projects. The evaluation
focused on five key metrics: update frequency,
maintenance activity, contributor involvement, issue
resolution rate, and security exposure. Results show that
core plugins such as http, firebase core, and sqflite
exhibit strong maintenance activity and high contributor
participation, indicating stable support and active
development. In contrast, smaller utility plugins such as
path and intl display lower update frequencies and fewer
contributors, suggesting uneven maintenance across the
ecosystem. No critical security vulnerabilities were
identified, although some plugins contained outdated
dependencies that could pose future risks. Overall, the
findings suggest that the Flutter plugin ecosystem is
stable and reliable, yet demonstrates variation in
maintenance consistency depending on the nature and
size of the plugin.

I.  INTRODUCTION

Mobile application development has become one of
the fastest-growing fields in modern computing. As
users demand applications that run seamlessly across
multiple platforms, the importance of cross-platform
frameworks has grown significantly. Among these
frameworks, Flutter, introduced by Google in 2017,
has gained rapid adoption due to its ability to provide
near-native performance, expressive user interfaces,
and a unified codebase for Android, i0S, and
increasingly desktop and web platforms.

A key strength of Flutter lies in its plugin ecosystem,
which provides developers with reusable libraries to
integrate  functionalities such as  database
management, authentication, networking, and user
interface components. By relying on third-party
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plugins, developers can speed up development, reduce
duplication of effort, and deliver richer applications.
However, this heavy dependence on plugins also
introduces certain risks. For example, when a plugin is
poorly maintained, abandoned, or suffers from
unresolved issues, it can negatively affect the stability,
performance, and security of applications built on it.
The stability and quality of a framework’s ecosystem
are therefore critical for its long-term success. While
ecosystems such as npm for JavaScript and PyPI for
Python have been studied extensively, the Flutter
ecosystem is relatively new and lacks systematic
academic evaluation. Most existing works on Flutter
focus on performance comparisons with other
frameworks or on application usability, while little
attention has been given to the health of its plugin
ecosystem. This creates a gap in understanding
whether Flutter’s growth is matched by sustainable
and well-maintained libraries.

The main objective of this paper is to assess the
stability and quality of the Flutter plugin ecosystem
through an observed study of popular packages on
pub.dev, Flutter’s official package repository. By
analyzing metrics such as update frequency,
contributor activity, issue resolution rate, and release
patterns, this research aims to provide insights into the
health of the ecosystem and its implications for
developers and organizations adopting Flutter for
long-term projects.

1L LITERATURE REVIEW

A. Software Ecosystems and Their Importance

A software ecosystem consists of libraries,
frameworks, tools, and communities that support
software development. Ecosystems such as npm for
JavaScript, PyPI for Python, and Maven Central for
Java are examples of large-scale ecosystems that
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provide developers with ready-made solutions for
common tasks. These ecosystems are critical because
they reduce development time, encourage reuse of
code, and enable rapid innovation. Research has
shown that the quality and stability of such ecosystems
directly affect the sustainability of applications built
on them.

B. Dependency Risks in Software Development
While third-party libraries accelerate development,
they also introduce dependency risks. Studies of npm
and PyPI have revealed issues such as abandoned
packages, dependency conflicts, and even cases where
malicious code was distributed through widely used
libraries. Poorly maintained or outdated dependencies
can lead to technical debt, reduced application
stability, and security vulnerabilities. These risks
highlight the importance of monitoring ecosystem
health and plugin quality.

C. Overview of Flutter and Its Ecosystem

Flutter is a cross-platform application development
framework introduced by Google in 2017. It uses the
Dart programming language and provides a widget-
based approach for building responsive user
interfaces. Flutter’s ability to create applications for
Android, i0S, web, and desktop from a single
codebase has made it one of the most widely adopted
frameworks in recent years.

A major factor behind Flutter’s success is its official
package repository, pub.dev, which hosts thousands of
plugins and libraries created by both Google and the
community. These plugins enable developers to add
features such as authentication, cloud storage,
networking, and database integration without
reinventing the wheel. However, the rapid growth of
pub.dev raises questions about the stability and quality
of its ecosystem. If plugins are not actively
maintained, developers may face issues such as
compatibility problems with new Flutter versions or
security vulnerabilities in outdated packages.

D. Research Gaps

Previous academic work has largely focused on
performance comparisons between Flutter and other
cross-platform frameworks such as React Native or
Xamarin. Other studies have examined usability or
case studies of mobile app development using Flutter.
However, systematic evaluation of Flutter’s plugin
ecosystem stability is largely missing from existing
research. While ecosystems like npm and PyPI have
been studied extensively in terms of maintainability
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and security, similar analyses for Flutter are hard to
find.

This gap highlights the need for an observed study that
examines the update frequency, maintenance activity,
contributor involvement, and issue resolution patterns
of Flutter plugins. Understanding these factors will
provide valuable insights into the long-term
sustainability of Flutter as a cross-platform
framework.

I1I. METHODOLOGY

The purpose of this research is to evaluate the stability
and quality of the Flutter plugin ecosystem. The
Flutter ecosystem currently hosts thousands of plugins
on pub.dev, and the most widely used plugins are often
considered representative of the ecosystem’s overall
health.

A. Data Collection
While an analysis of the top 200 Flutter plugins would
provide a large-scale view, presenting raw details for
such a dataset would be impractical and unreadable
within the scope of this paper.
Therefore, this study focuses on a sample of 10 widely
used Flutter plugins, carefully selected from the top-
ranked packages on pub.dev. The selection was guided
by popularity indicators such as the number of likes,
community adoption, and download counts. Examples
of selected plugins include http, provider,
shared_preferences, firebase core, and path.

For each plugin, metadata was collected from its

pub.dev entry and corresponding GitHub repository.

This smaller sample provides a practical yet

meaningful basis for evaluating ecosystem stability

while ensuring the findings remain clear and easy to
interpret.

B. Evaluation Metrics

To assess stability and quality, the following metrics

were defined:

e Update Frequency: The time interval between
successive releases of a package.

e Maintenance Activity: The number of releases per
year and the recency of the last update.

e Contributor Involvement: The number of
maintainers or contributors visible in the
repository.

e Issue Resolution Rate: The ratio of closed issues
to total issues reported on GitHub.
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e Security Exposure: The presence of reported
vulnerabilities, if available through security
vulnerabilities or dependency checks.

C. Tools and Techniques

The data was collected and processed using the

following tools:

e Pub.dev and GitHub APIs for metadata and
repository statistics.

e  Spreadsheets for organizing results and preparing
tabular summaries.

D. Data Analysis

The manually gathered data was summarized into

tables. Each metric was compared across the selected

plugins to identify common trends and differences.

For example, update frequency was compared by

noting the number of days since the last release, while

issue resolution rates were calculated by dividing
closed issues by total issues.

E. Presentation of Findings

The results are presented in tabular format for clarity.

Instead of listing every detail for all plugins, the tables

summarize key statistics and highlight representative

examples. This ensures that the findings are easy to
interpret without requiring large-scale data or
automated scripts.

IVv. FINDINGS

This section presents the results of the stability and
quality assessment of the selected Flutter plugins.
Although the broader Flutter ecosystem includes
thousands of packages, this study focused on 10
widely used plugins drawn from the top-ranked list on
pub.dev. For readability, results for 10 of these plugins
are shown in the tables below as representative
examples.

A. Update Frequency and Maintenance Activity

Plugin Last Releases Status
Updated In Past
(Month/Y Year

ear)
http Aug 2025 5 Actively
Maintaine
d
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firebase co | Jul 2025 4 Actively
re Maintaine
d
provider Jun 2025 3 Actively
Maintaine
d
shared pref | Mar 2025 1 Low
erences Activity
path Dec 2024 0 Inactive/St
able
sqflite Apr 2025 2 Moderatel
y Active
url launche | Jul 2025 3 Actively
r Maintaine
d
flutter notif | May 2025 2 Moderatel
ications y Active
connectivit | Jun 2025 2 Actively
y _plus Maintaine
d
intl Jan 2025 1 Low
Activity

Table I. Update Frequency of Selected Plugins

The update frequency of a plugin reflects how actively
it is maintained. Table I. summarizes the last updated
dates and the number of releases per year for the
selected plugins. Results show that while core libraries
such as http and firebase core receive regular updates,
some utility plugins such as path or
shared_preferences are updated less frequently, often
only when necessary to remain compatible with new
Flutter versions.

B. Contributor Involvement

Plugin Active Primary
Contributors Maintainer Type
(Past Year)
http 12 Community
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Maintained

firebase cor 20 Google
e Maintained
provider 8 Community
Maintained

shared pref 5 Google
erences Maintained
path 3 Community
Maintained
sqflite 15 Community
Maintained
url launche 10 Community
r Maintained
flutter notif 7 Community
ications Maintained
connectivity 9 Community
_plus Maintained
intl 4 Community
Maintained

Table II. Contributor Involvement In Selected Plugins.
Contributor activity indicates the level of community
or organizational support behind a plugin. Table II.
shows the approximate number of active contributors
for each plugin based on GitHub repository data. Well-
supported plugins such as firebase core (backed by
Google) have larger contributor bases, while smaller
community-driven plugins often rely on fewer
maintainers.

C. Issue Resolution Rate

Plugin Total Closed | Resolution
Issues Issues Rate
http 250 220 88%
firebase core 400 360 90%
provider 180 140 77%
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shared prefer 90 60 67%
ences
path 50 30 60%
sqflite 200 150 75%
url launcher 120 100 83%
flutter notific 110 80 73%
ations
connectivity 160 130 81%
_plus
intl 70 40 57%

Table II1. Issue Resolution Rates.

The efficiency with which issues are resolved provides
another indicator of ecosystem health. Table III. shows
the ratio of closed issues to total reported issues for
selected plugins. Libraries with high ratios (above
80%) can be considered reliable, while those with
lower ratios may indicate slower maintenance.

D. Security Exposure

None of the analyzed plugins showed critical, publicly
reported vulnerabilities at the time of this study.
However, several plugins relied on older dependencies
that could pose long-term risks if not updated. For
example, intl and path were found to have fewer
updates and dependencies that had not been refreshed
recently. This finding highlights the importance of
developers regularly monitoring their dependencies,
even when no immediate vulnerabilities are reported.

E. Summary of Findings

Overall, the analysis shows that:

e Core infrastructure plugins such as http,
firebase core, and sqflite are well maintained,
frequently updated, and supported by multiple
contributors.

e Utility libraries like path and intl demonstrate
lower update frequencies and fewer contributors,
which may affect their long-term sustainability.

e The issue resolution rate varies: high for core
libraries (above 80%) but noticeably lower
(around 60%) for smaller utilities.
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e While no major vulnerabilities were identified,
reliance on outdated dependencies in some
plugins indicates potential risks if maintenance
slows further.

Overall, the Flutter ecosystem shows signs of healthy

growth and maintenance, but with variability between

well-supported core libraries and smaller, less active
utilities.

V. TROUBLESHOOTING / LIMITATIONS

While this study provides useful insights into the
stability and quality of the Flutter plugin ecosystem,
certain challenges and limitations were encountered:
A. Manual Data Collection

e Due to the scope of this research, plugin data was
collected manually from pub.dev and GitHub.

e While this ensured accuracy for the selected
sample, it limited the number of plugins analyzed.
Automated scripts could enable larger datasets,
but such an approach was outside the scope of this
work.

B. Sample Size Constraints

e Although the Flutter ecosystem includes
thousands of packages, only 10 popular plugins
were selected for analysis.

e This smaller dataset provides useful trends but
may not fully represent the diversity of the entire
ecosystem.

C. Dynamic Nature of Ecosystems

e Flutter plugins are continuously updated, with
new releases and issues emerging regularly.

e The findings reflect the state of the ecosystem at
the time of data collection and may change over
time.

D. Incomplete Security Data

e Publicly reported vulnerabilities were considered,
but not all security flaws are disclosed or
documented.

e As aresult, the study may underestimate potential
risks related to outdated dependencies or
undiscovered vulnerabilities.

E. Focus on Popular Plugins

e The analysis concentrated on widely used plugins.

e Less popular or experimental plugins were
excluded, which might show very different
stability or maintenance patterns.
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VL CONCLUSION

This study set out to evaluate the stability and quality
of the Flutter plugin ecosystem, with a focus on widely
used libraries hosted on pub.dev. By analyzing a
representative sample of 10 popular plugins, the
research examined update frequency, maintenance
activity, contributor involvement, issue resolution, and
security exposure.

The findings reveal that the Flutter ecosystem
demonstrates  overall  healthy  growth  and
sustainability, particularly in core libraries such as
http, firebase core, and sqflite, which are actively
maintained and supported by multiple contributors.
However, the study also identified areas of concern:
utility plugins like path and intl show lower levels of
maintenance activity, fewer contributors, and slower
issue resolution rates. While no critical vulnerabilities
were identified, reliance on outdated dependencies in
some cases highlights the need for continuous
monitoring.

In conclusion, the Flutter plugin ecosystem can be
considered reliable but uneven, with strong support in
core libraries and more variability in smaller, utility-
based packages. Continuous monitoring and further
research will be essential to ensuring the ecosystem’s
long-term sustainability.
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