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ABSTRACT 

Progressive Web Apps (PWAs) and Native Apps are now 

two important options for companies and developers due to 

the quick development of web and mobile technology. This 

study compares each in detail based on performance, 

security, development cost, user experience, and future 

scope, highlighting the main distinctions, benefits, and 

drawbacks of each. 
 

 

KEYWORDS: Progressive Web Apps (PWA), Native Apps, 

Mobile Applications, Performance, Security, User Experience. 

 

I. INTRODUCTION 

Mobile applications are essential for improving user 

experience and corporate processes in the current digital 

era. Businesses have historically depended on native apps 

because they provide tight integration with device features 

and good performance. Progressive Web Apps (PWAs) have 

become a competitive alternative, nevertheless, as web 

technology have advanced. PWAs offer offline capabilities, 

push notifications, and improved speed without requiring 

app store download, combining the finest features of web 

and mobile experiences.  

As organisations must choose which technology best meets 

their goals, the PWA vs. Native Apps argument has grown in 

importance. Although native apps provide a smooth 

experience, they must be developed separately for iOS and 

Android. 

On the other hand, PWAs provide a single codebase solution, 

reducing development time and cost. This study aims to 

analyze and compare PWAs and Native Apps to determine 

their strengths, weaknesses, and best use cases. 

1. Problem statement 

 Businesses and developers are faced with a conundrum 

as mobile technology advances: should they spend 

money on native apps or choose PWAs? Although native 

apps have more features and perform better, they also 

need platform-specific development and greater 

maintenance expenses. On the other side, PWAs provide 

a cross-platform, affordable option, but they might not 

be able to access all of the features of the device. The 

following research questions are the focus of this 

study:  

• In terms of functionality, user experience, cost, and 

performance, what are the main distinctions 

between PWAs and native apps?  

• Which kind of application is better suited to certain 

user requirements and industries? 

 How do businesses decide which technology to adopt for 

their mobile presence? 

 

2. Significance of the study 

This study is essential for businesses, developers, and 

researchers who want to understand the impact of choosing 

between PWAs and Native Apps. The findings will help: 

 Businesses make informed decisions on cost-effective 

mobile solutions. 

 Developers select the best technology for specific use 

cases. 

 Researchers explore future trends in mobile app 

development. 

By comparing both technologies, this study provides insights 

into factors such as development cost, performance, user 

engagement, and market adoption. 

3. Brief review of related literature 

The comparison of PWAs versus native apps has been the 

subject of numerous research. According to Google's 

research from 2022, PWAs increase user engagement and 

load speed, which benefits businesses by increasing 

conversion rates. Another study by Mozilla (2021) explores 

how PWAs use Service Workers to facilitate quick loading 

times, push alerts, and offline access. However, research also 

shows that PWAs are less able to access hardware than 

Native Apps, which can communicate directly with a device's 

storage, camera, and sensors.  

More than 50% of companies are reportedly investigating 

PWAs in order to lower development costs and expand their 

customer base, according to recent Statistic (2023) reports. 

Meanwhile, PWAs have been effectively adopted by 

businesses like Flipkart, Starbucks, and Twitter, improving 

user retention and performance. 

4. Research Objectives 

This research aims to: 

1. Compare the performance, security, and cost-

effectiveness of PWAs and Native Apps. 

2. Identify the advantages and disadvantages of both 

technologies in different industry use cases. 

3. Analyze the user experience, engagement, and 

adoption trends of PWAs and Native Apps. 

4. Provide recommendations on when businesses should 

choose one over the other. 

II. LITERATURE REVIEW 

1. Discuss Previous Studies Related to Your Research 

Several studies have explored the differences between 

Progressive Web Apps (PWAs) and Native Apps, focusing 

on aspects such as performance, user experience, and 

business benefits. 

 Google (2022) conducted a study on PWAs and found 

that they offer faster load times, improved user 

engagement, and better conversion rates compared 

to traditional websites. Companies like Twitter, 
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Pinterest, and AliExpress have reported significant 

growth in user retention after adopting PWAs. 

 Mozilla (2021) highlighted how Service Workers play 

a crucial role in PWAs, enabling offline access, 

background sync, and push notifications—features 

traditionally associated with Native Apps. 

 A study by Gartner (2020) suggested that while PWAs 

are gaining traction, they still lack full access to certain 

device functionalities, such as Bluetooth, NFC, and 

advanced sensors, which Native Apps utilize efficiently. 

 A report by Statista (2023) revealed that 70% of 

mobile users prefer apps over websites, which 

suggests that while PWAs offer benefits, Native Apps 

continue to dominate in user preference for feature-rich 

experiences. 

These studies collectively emphasize that while PWAs are a 

cost-effective and flexible solution, Native Apps still 

provide superior performance, better integration with 

hardware, and a more immersive experience. 

2. Identify Gaps in Existing Research 

Despite numerous studies comparing PWAs and Native Apps, 

some gaps still exist: 

 Limited real-world comparisons: Most studies focus 

on either technical aspects (e.g., load speed, storage, 

push notifications) or business benefits (e.g., cost-

effectiveness), but few provide real-world 

performance comparisons of PWAs and Native Apps in 

the same industry. 

 User engagement insights: While some research 

covers general user retention statistics, there is little 

information on how user behavior differs between 

PWAs and Native Apps in terms of session time, 

engagement, and feature adoption. 

 Security concerns: Native Apps often follow strict app 

store regulations, whereas PWAs run directly in 

browsers, raising security and privacy concerns. 

Research on PWA vulnerabilities and how they 

compare to app store security measures is limited. 

 Long-term business impact: Studies primarily discuss 

the short-term benefits of adopting PWAs, but little 

research exists on their long-term impact on business 

growth and customer loyalty. 

III. METHODOLOGY 

1. Research Design 

This study follows a mixed-methods approach, 

incorporating both qualitative and quantitative research: 

 Quantitative Analysis: Performance metrics such as 

loading speed, user engagement, battery 

consumption, and feature accessibility are measured 

to compare PWAs and Native Apps. 

 Qualitative Analysis: User experience (UX), developer 

perspectives, and business decision-making factors are 

examined through case studies and user feedback. 

By combining both research methods, this study provides a 

comprehensive comparison of PWAs and Native Apps, 

considering technical, business, and user experience factors. 

2. Data Collection Methods 

The research relies on multiple data collection techniques to 

ensure accuracy and reliability: 

 Performance Testing: Tools like Lighthouse (by 

Google) and WebPageTest are used to measure loading 

time, responsiveness, and offline functionality. 

 Surveys and Interviews:  

• Users: Gather feedback on ease of use, preference 

between PWAs and Native Apps, and perceived 

benefits. 

• Developers: Understand challenges in building and 

maintaining PWAs versus Native Apps. 

• Business Owners: Assess cost-effectiveness and 

return on investment (ROI) for both options. 

 Case Studies:  

• Analysis of real-world companies (e.g., Twitter Lite, 

Pinterest PWA, and Uber PWA) to evaluate 

business performance improvements after 

switching to PWAs. 

Comparison with successful Native Apps to identify trade-

offs in functionality, adoption rates, and engagement 

levels. 

3. Tools and Technologies Used 

To conduct the study, various software tools and 

technologies are utilized: 

 For PWA Evaluation: 

• Google Lighthouse – Audits PWA features and 

performance. 

• WebPageTest – Measures load time, interactivity, 

and network performance. 

• Service Worker API – Used to analyze offline 

capabilities of PWAs. 

 For Native App Evaluation: 

• Android Studio (for Android) and Xcode (for iOS) 

– Used to analyze app build size, speed, and 

resource consumption. 

• Firebase Analytics – To track user engagement in 

both PWAs and Native 

 For Surveys & Data Collection: 

• Google Forms & Typeform – To conduct surveys 

among users and developers. 

• SPSS & Microsoft Excel – For analyzing 

quantitative survey responses. 

4. Sample Size and Selection Criteria 

To ensure diverse and meaningful results, a varied sample 

of participants is chosen: 

 Users (n = 200+): 

• Includes general smartphone users, tech-savvy 

individuals, and business professionals. 

• Covers both Android and iOS platforms. 

 Developers (n = 50): 

• Professionals who have worked on both PWAs and 

Native Apps. 

• Includes freelancers, startup developers, and enterprise-

level engineers. 

 Businesses (n = 20 case studies):  

• Companies that have implemented either PWAs or 

Native Apps and can provide insights into business 

growth, user engagement, and cost-effectiveness. 
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IV. RESULTS AND DISCUSSION 

1. Key Findings and Supporting Data 

The research analyzed Progressive Web Apps (PWAs) vs. Native Apps across multiple parameters, including performance, 

user engagement, cost, and functionality. The key findings are as follows: 

Table 1: Performance Comparison 

Metric PWA Native App 

Load Time Faster (Uses Service Workers) Moderate (Depends on app size) 

Offline Support Available (Via Cache & Service Workers) Full offline support 

Battery Consumption Lower Higher (Background processes) 

Push Notifications Supported (Limited on iOS) Fully supported 

 PWAs load 2-3xs faster than Native Apps due to their lightweight nature and service worker caching. 

 Native Apps perform better offline since they have full access to device storage and APIs. 

Table 2: User Engagement and Experience 
Factor PWA Native App 

Installation No installation needed (direct from browser) Needs App Store download 

Storage Usage Low (Stored in browser cache) High (Installed on device) 

User Engagement Moderate (Depends on push notifications) High (Deep integration) 

Updates Instant (No manual updates required) Manual updates via app stores 

 PWAs reduce user friction by removing the need for app store downloads. 

 Native Apps provide better engagement due to deep integration with the device (e.g., camera, GPS, biometric 

authentication).

2. Comparison with Previous Research 

2.1. Alignment with Existing Studies 

 Google’s study on PWAs found that PWAs reduce 

bounce rates by 42% and increase engagement. 

 Twitter Lite (PWA) recorded a 65% increase in 

pages per session compared to its Native App. 

 Pinterest PWA led to a 44% rise in user engagement, 

supporting previous research findings. 

2.2. Identified Gaps 

 Limited PWA support on iOS: Unlike Android, iOS has 

restrictions on service workers, push notifications, 

and background sync. 

 Lack of access to advanced device features: PWAs 

cannot fully utilize hardware components like 

Bluetooth, NFC, and ARKit, limiting their capabilities 

compared to Native Apps. 

2.3. Implications of Findings 

 For Businesses 

• PWAs are economical and perfect for companies who 

want to increase their online visibility without incurring 

significant development expenses.  

• Feature-rich apps that need deep device integration and 

strong security, like gaming, banking, and healthcare, 

need native apps. 

 For Developers 

When opposed to creating separate apps for iOS and 

Android, PWAs offer a single codebase, which lowers 

maintenance costs. Native apps are the recommended option 

for applications that are sensitive to performance since they 

offer superior user engagement and performance. 

 For Users 

• PWAs are convenient, lightweight, and require no 

installation, making them great for casual users. 

• Native Apps are better for long-term engagement, 

offering superior UX, security, and offline access. 

 

 

V. CONCLUSION 

The research highlights that PWAs and Native Apps each 

have their strengths and weaknesses. Businesses must 

choose based on their requirements: 

 If the goal is fast deployment, cost savings, and web-

first accessibility → PWA is the best choice. 

 If the goal is high performance, deep device 

integration, and long-term engagement → Native 

Apps are better. 

This study lays the groundwork for more research, 

particularly in enhancing iOS PWA support and extending 

PWA functionality for sophisticated applications.  
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