International Journal of Computer Science and Mathematical Theory (IJCSMT) E-ISSN 2545-5699
P-ISSN 2695-1924 Vol 11. No. 7 2025 www.iiardjournals.org online version

An Evaluation of Progressive Web Applications in Social Media
Platforms: A Review

Nuhu Abdullahi
Computer Science Department Federal Polytechnic Mubi
abdullahinuhushuwa@gmail.com

Musa Samaila Yerima
Computer Science Department Adamawa State College of Education Hong
ismusak(@gmail.com
DOI: 10.56201/ijesmt.vol.11.n07.2025.pg142.149

Abstract

Progressive Web Applications (PWAs) emerged as a transformative approach to web
development, bridging the gap between traditional websites and native mobile applications. They
leveraged modern web technologies such as service workers, web app manifests, and secure
HTTPS connections to provide enhanced performance, offline capabilities, and app-like
experiences directly through a browser. Social media platforms, with their demands for real-time
content delivery, high user engagement, and cross-device accessibility, represented an ideal
domain for PWA adoption. This review critically evaluated the role and effectiveness of PWAs in
social media platforms by examining their architectural foundations, implementation strategies,
performance metrics, and user experience outcomes. It synthesized insights from academic studies,
industry case reports, and technical documentation, with particular attention to background
synchronization, offline support, and performance optimization. By comparing PWA-based
implementations with native applications, the review identified both strengths—such as reduced
data consumption, faster load times, and wider accessibility—and limitations, including
incomplete API support and certain performance constraints. Finally, the review discussed
emerging trends, security considerations, and future research directions to guide developers,
researchers, and platform designers in effectively leveraging PWASs for social media environments.

Keywords: Progressive Web Applications, PWAs, Social Media Platforms, Background
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1. Introduction
Progressive Web Applications (PWAs) emerged as a significant innovation in web development,
offering a hybrid approach that combined the reach and accessibility of the web with the enhanced
capabilities and user experience of native applications. They leveraged modern web standards and
technologies—such as service workers for offline caching, the Web App Manifest for installation
prompts, and secure HTTPS for trusted interactions—to deliver app-like experiences directly in
the browser (Google Developers, 2023). The concept was popularized by Google in 2015,
positioning PWAs as a solution to the limitations of both traditional websites, which often lacked
offline functionality and rich interaction capabilities, and native apps, which required installation
from app stores and demanded significant device storage (Russell, 2015). Unlike traditional web
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applications, PWAs were designed to be responsive, reliable, and engaging. They loaded instantly,
even in uncertain network conditions, and re-engaged users through features such as push
notifications and home-screen installation (Pettit, 2021). These capabilities positioned PWAs as a
transformative approach for industries that demanded high accessibility and user retention—
especially social media platforms.

Over the past two decades, social media evolved from a niche internet activity into a dominant
mode of communication, entertainment, and information sharing. Platforms such as Facebook,
Twitter (now X), Instagram, and TikTok collectively engaged billions of users worldwide, with
mobile devices accounting for the majority of access (Statista, 2023). This rapid shift toward
mobile usage placed unprecedented demands on performance, responsiveness, and data efficiency.
Users in emerging markets, where connectivity was inconsistent and data costs were high, required
social media experiences that were lightweight, fast, and accessible without the necessity of
downloading large native applications (Vidyasagar, 2020). Native applications, while performant,
often suffered from high storage requirements, frequent updates, and platform-specific
development costs. Traditional web applications, in contrast, offered accessibility but struggled
with offline functionality, push notifications, and immersive design. PWAs bridged this gap by
providing a near-native experience through the browser, eliminating the friction of app store
downloads while optimizing for speed and reliability.

Native applications delivered excellent performance and deep integration with device capabilities
but came with high development and maintenance costs, particularly when supporting multiple
platforms such as i0OS and Android. Furthermore, native apps required significant device storage
and had to be downloaded from app stores—factors that deterred potential users, especially in
bandwidth-constrained environments (Rawat & Rani, 2021). On the other hand, traditional web
applications, while universally accessible via a browser, typically lacked offline capabilities,
background synchronization, and advanced device API access. This limitation affected social
media platforms where users expected instantaneous content loading, seamless offline interactions,
and real-time notifications (Biern-Hansen et al., 2017). PWAs addressed these limitations by
offering cross-platform compatibility, offline caching, and improved re-engagement features,
making them particularly well-suited for social media environments where engagement and
retention were critical.

The objective of this review was to critically evaluate the role and effectiveness of Progressive
Web Applications in social media platforms. Specifically, the paper aimed to analyze the core
technologies underpinning PWAs and their application in social media; assess the performance,
user experience, and accessibility benefits compared to native and traditional web applications;
examine case studies of leading social media PWAs to identify best practices and challenges; and
explore future trends, security implications, and research opportunities related to PWAs in social
media contexts. By synthesizing findings from academic literature, industry reports, and real-
world implementations, this review sought to provide a comprehensive understanding of how
PWASs could shape the future of social media delivery and engagement.

2. Methodology

This review adopted a qualitative, narrative literature review approach to synthesize existing
knowledge on the application of Progressive Web Applications (PWAs) in social media platforms.
The methodology was designed to identify, evaluate, and integrate findings from peer-reviewed
academic studies, industry white papers, case studies, and official technical documentation. The
focus was on literature that discussed PWA technologies, their adoption in social media contexts,
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and comparative analyses with native and traditional web applications. This approach was chosen
because it allowed for a comprehensive and critical synthesis of both theoretical perspectives and
practical implementations, thereby aligning with the study’s objective of providing a holistic
evaluation of PWAs in social media platforms (Grant & Booth, 2009).

The literature search process was conducted between February and April 2025 using major
academic databases such as IEEE Xplore, ACM Digital Library, Scopus, ScienceDirect, and
Google Scholar. Industry reports and technical blogs from credible sources, including Google
Developers, Mozilla Developer Network (MDN), and web performance benchmarking
organizations, were also included. The search employed a combination of keywords such as
“Progressive Web Applications,” “PWAs in social media,” “service workers,” “offline support,”
“background synchronization,” “native vs PWA performance,” and “user experience in mobile
web applications.” Boolean operators (e.g., AND, OR) and filters were applied to refine results,
focusing on literature published between 2015—when Google popularized PWAs—and 2025.
Inclusion criteria required that studies or reports explicitly addressed at least one of the following:
(1) technical implementation of PWAs, (2) comparative performance between PWAs and native
applications, (3) user engagement or retention metrics related to PWAs in social media contexts,
or (4) documented challenges or limitations of PWA adoption. Exclusion criteria removed sources
that lacked empirical or technical depth, were purely promotional, or focused on unrelated domains
such as e-commerce or news applications without transferable insights. Case studies from leading
social media platforms—such as Twitter Lite, Instagram PWA, and Pinterest PWA—were
prioritized because they provided real-world performance metrics and user behavior insights
(Bigrn-Hansen et al., 2018; Jain et al., 2021).

The data extraction process involved reading each selected source in full, identifying key themes,
and categorizing findings under relevant subtopics such as offline functionality, data efficiency,
user engagement, security considerations, and API limitations. For studies reporting quantitative
performance metrics—such as load time improvements, bandwidth reductions, or increases in
session duration—numerical data were recorded and later synthesized to identify consistent
patterns. Qualitative findings, such as developer perspectives or user satisfaction reports, were
coded thematically to capture recurring advantages and challenges. This combination of thematic
and descriptive analysis ensured that both measurable outcomes and contextual factors were
incorporated into the review (Nowell et al., 2017).

Finally, the synthesis phase integrated findings from the various sources to draw evidence-based
conclusions. The comparative analysis between PWAs, native applications, and traditional web
apps was informed by both technical benchmarks and user-centered evaluations. The methodology
ensured that the review captured the current state of PWA adoption in social media platforms while
also highlighting research gaps and future directions. This structured approach allowed the study
to present a balanced and credible assessment of the topic.

E TS

3. Literature Review

3.1 Overview of Progressive Web Applications (PWAs)

Progressive Web Applications (PWAs) were first conceptualized to address the limitations of both
native and traditional web applications by combining the strengths of each approach. Google
popularized the term in 2015, defining PWAs as web applications that use progressive
enhancement to deliver an app-like experience directly through a browser (Russell, 2015). Core
technologies underpinning PWAs include service workers, which enable offline caching and
background synchronization; web app manifests, which provide metadata for installation prompts;
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and HTTPS, which ensures secure communication and protects data integrity (Google Developers,
2023). PWAs were designed to be progressive, responsive, and connectivity-independent—
capable of functioning seamlessly on any device or network condition.

Unlike traditional web applications, PWAs offered the ability to send push notifications, work
offline, and be installed on a user’s home screen without requiring distribution through app stores.
These capabilities positioned PWAs as a compelling alternative for industries requiring high
accessibility and performance, particularly social media, where user engagement depends on
speed, responsiveness, and availability (Biern-Hansen et al., 2018). By reducing dependency on
large app downloads, PW As also aligned with the needs of users in bandwidth-constrained regions,
enabling broader accessibility.

3.2 Rise of Social Media and Technological Demands

Social media platforms have transformed communication, entertainment, and information-sharing
practices worldwide, with billions of active users accessing these services primarily through
mobile devices (Statista, 2023). Platforms such as Facebook, Instagram, Twitter (now X), and
TikTok have experienced significant growth in markets with varying internet speeds and device
capabilities. This growth created a demand for mobile experiences that balanced performance,
functionality, and accessibility.

Native applications traditionally met these demands through deep integration with device hardware
and optimized performance. However, they also came with high development costs, frequent
updates, and storage requirements (Rawat & Rani, 2021). Traditional web applications, while
accessible from any browser, struggled to deliver the same level of interactivity, offline access,
and push-based engagement. This created a technological gap that PW As were uniquely positioned
to fill—offering cross-platform compatibility, lower data consumption, and instant access without
installation barriers (Jain et al., 2021).

3.3 PWA Adoption in Social Media Platforms

Several social media platforms have implemented PWAs to optimize performance and user
retention. Twitter Lite, launched in 2017, became one of the most cited examples, reducing data
usage by up to 70% while increasing pages per session by 65% compared to its mobile website
(Jain et al., 2021). Pinterest reported a 40% increase in time spent on site and a 44% increase in
user-generated ad revenue after launching its PWA (Google Developers, 2020). Instagram’s
PWA allowed users to access core features—such as posting photos, sending messages, and
browsing content—without downloading the full native application, particularly benefiting users
in emerging markets.

These cases demonstrated that PWAs could significantly improve load times, reduce bounce rates,
and enhance user engagement. However, adoption has varied across platforms due to technical
limitations, such as restricted access to certain device APIs, and strategic considerations, such as
the desire to maintain a strong app store presence for monetization purposes (Bigrn-Hansen et al.,
2018).

3.4 Performance and User Experience

The performance advantages of PWAs stem largely from their reliance on service workers and
caching strategies, which allow for near-instant loading of frequently accessed content. This has
been especially valuable for social media platforms, where users expect seamless scrolling and
instant content availability. Studies have shown that even a one-second delay in mobile load time
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can reduce conversion rates by up to 20% (Akamai, 2017), highlighting the business value of
performance optimization.

From a user experience perspective, PWAs enable consistent interactions across devices and
platforms. Features such as push notifications and offline mode help retain engagement, while the
ability to install a PWA directly to a device’s home screen bridges the psychological gap between
web and native experiences (Pettit, 2021). Nevertheless, PWAs sometimes fell short in matching
the deep hardware integration and graphics performance of native applications, particularly for
highly interactive features such as augmented reality filters or advanced video editing tools used
in platforms like TikTok and Snapchat.

3.5 Security and Privacy Considerations

PWAs operate over HTTPS, ensuring that data exchanges between the client and server are
encrypted and secure from interception (Google Developers, 2023). This made them inherently
more secure than traditional HTTP-based web apps. However, their reliance on browser
capabilities meant that security vulnerabilities within the browser environment could potentially
impact PWA performance and data safety (Rawat & Rani, 2021). Furthermore, the push
notification capability introduced privacy considerations, as it enabled persistent user tracking and
data collection—raising ethical and regulatory concerns under frameworks such as the General
Data Protection Regulation (GDPR).

3.6 Research Gaps and Future Directions

While existing literature highlighted the clear advantages of PW As for social media delivery, gaps
remained in understanding their long-term performance impacts, monetization strategies, and
adoption in emerging social media models such as decentralized platforms. Moreover, research on
advanced PWA capabilities—such as integration with WebAssembly for performance-intensive
tasks—was still emerging (Anderson, 2022). Future studies could explore hybrid deployment
models, where PWAs and native applications coexist, leveraging the strengths of both approaches.

4. Analysis and Discussion

The review found that Progressive Web Applications (PWAs) had significantly improved the
performance and accessibility of social media platforms. Through service workers and caching,
PWAs reduced load times and data usage, as demonstrated by Twitter Lite’s 30% faster load
speeds and 70% lower data consumption (Jain et al., 2021). These benefits were especially
important in low-bandwidth regions, although limitations in accessing advanced device features
persisted (Rawat & Rani, 2021).

User engagement increased when platforms adopted PWA features such as offline access, push
notifications, and “add to home screen” installation. Pinterest’s PWA led to a 40% increase in time
spent on site and a 44% revenue boost (Google Developers, 2020). However, PWAs sometimes
struggled to match native apps in converting casual users into highly active participants (Biern-
Hansen et al., 2018).

Economically, PWAs offered development efficiency by enabling a single codebase for multiple
platforms, reducing costs compared to maintaining separate native apps. Y et, monetization options
were more limited without app store integration, leading some platforms to use PWAs as
complementary rather than primary offerings (Rawat & Rani, 2021).
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In terms of security, mandatory HTTPS and browser sandboxing enhanced safety, though push
notifications raised privacy concerns under regulations like GDPR. Browser dependency also
meant that vulnerabilities could impact all PWAs on that platform.

Strategically, social media companies positioned PWAs as part of a hybrid ecosystem, serving
specific markets with bandwidth or device limitations while retaining native apps for feature-rich
environments. This dual approach allowed platforms to balance reach, performance, and
monetization potential.

5. Conclusion

The review determined that Progressive Web Applications (PWAs) offered substantial benefits for
social media platforms by improving speed, accessibility, and offline capabilities. These
enhancements were particularly impactful in regions with low internet bandwidth, allowing
platforms to deliver faster loading times, reduced data consumption, and more consistent user
experiences (Jain et al., 2021). Through the use of service workers, caching, and background
synchronization, PWAs bridged many of the gaps between traditional web applications and native
mobile apps, meeting user demands for responsive and reliable performance.

Despite these advantages, the findings indicated that PWAs were not yet a complete substitute for
native applications. Limitations such as restricted access to certain device hardware, reduced
opportunities for monetization through app stores, and performance constraints in highly
interactive scenarios persisted (Rawat & Rani, 2021). As a result, many social media companies
positioned PWAs as complementary tools within a hybrid strategy, using them to target specific
markets or device segments while maintaining native apps for more advanced use cases.

6. Recommendations

It was recommended that social media platforms adopt a dual-platform approach, maintaining both
PWA and native app versions to maximize user reach and engagement. PW As should be optimized
for offline functionality, ensuring that essential features remain accessible even without a stable
internet connection. Progressive enhancement techniques were advised to allow PWAs to function
well on lower-end devices while unlocking richer experiences on high-performance hardware.
Additionally, platforms could explore innovative monetization strategies using web payment APIs
to reduce dependence on app store ecosystems.

Further recommendations included prioritizing privacy compliance by implementing clear data
usage policies and robust consent mechanisms, especially for push notifications. Collaboration
with browser vendors was encouraged to expand the range of accessible device APIs, closing the
gap between web and native capabilities. By following these strategies, social media platforms
could maximize the benefits of PWAs while addressing their current limitations, ensuring
sustainable adoption and long-term user satisfaction.
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