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Abstract - The popularity of mobile handheld devices has led to a large variety of mobile applications being 

designed and developed for mobile operating system providers, such as Apple, Google, Blackberry and 

Microsoft. There are several types of mobile applications such as native, hybrid and web. Mobile web apps 

tend to solve several problems in native apps such as expensive multi-platform development and 

fragmentation. While these advantages were backed by some Google executives, a study conducted by 

ComScore - a leading American media measurement and analytics company, however, shows that user 

engagement on mobile web apps is significantly lower than that of the native apps. Thus, this paper aims 

to explore and discuss the underlying issues and challenges of progressive web applications or mobile web 

apps. This paper uses the Systematic Literature Review (SLR) method in undertaking a systematic literature 

review. Several issues were identified and heterogeneity of mobile devices and limited access to low level 

features are the most common issues that were discussed. In addition, there were nine (9) other issues that 

have been discovered. 
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1 INTRODUCTION 

Mobile handheld devices have been changing 

form and functionality over the last decade. It has 

changed from a limited-function device, with the 

primary function of making phone calls, to a 

multi-function device that becomes a media 

device for watching movies, playing games or as 

a remote control for home [1]. Before, some 

mobile devices were called “dumb” because they 

were either entirely email focused or 

sophisticated touch screens that could only be 

used with a stylus. Back then, some decent 

mobile devices were equipped with a browser 

capable of displaying anything more than simple 

text, links, and an image [2]. Over the last 5 years, 

mobile device technology has changed 

significantly, with devices and operating systems 

becoming more sophisticated and full of features. 

As a result, according to BBC News in 2012, In 

most developed countries, mobile phone 

penetration rates have reached over 100 percent 

per capita, with individuals often owning more 

than one mobile phone [3]. Google also 

announced that 500,000 new Android-based 

devices are registered every day [3]. Also, the IT 

industry analyst firm Gartner predicts that by 

2022, 70 percent of software interactions will 

occur on mobile devices. 

This popularity has led to a large variety of 

mobile applications being designed and 

developed for mobile operating system providers, 

such as Apple, Google, Blackberry and 

Microsoft. Amazon also offers an app store for 

the Android operating system. According to a 

statistics portal, and as seen in Figure 1, Google 

has the largest number of apps available for 

Android devices with an approximately 3.8 

million apps in its Google Play store. Apple App 

Store has 2 million apps. Windows Store has 669 

thousand apps. Amazon Appstore has 430 
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thousand apps. Lastly, Blackberry World has 

234,500 apps.  

Figure 1: Number of apps available in leading 

app stores as of 1st quarter of 2018 

 

Many mobile applications have been developed 

in critical areas such as transportation 

[4][5][6][7][8][9][10][11], healthcare 

[12][13][14][15][16][17][18][19], banking 

[20][21][22] and education 

[23][24][25][26][27][29]. In 2007, Apple 

planned to use open Web technologies in building 

3rd-party applications. Apple even released 

tooling in its Dashboard project. However, for 

performance reasons, native applications took 

over applications written using Web 

technologies.  

Web-based mobile applications tend to solve 

several problems. First, building a different app 

for each platform is very expensive if written in 

each native language. Second, web-based mobile 

application development can involve less effort 

since applications are built once and can be 

deployed on several mobile devices at once. Vic 

Gundotra, Vice President of Engineering at 

Google, said that Google is betting on Web 

Technology to solve the fragmentation issues in 

Android. Similarly, Alex Russell, a Google 

Senior Software Engineer Google, said that 

“Progressive Web Apps have a real-world 

advantage”. However, a leading American media 

measurement and analytics company, ComScore, 

compared top 1000 mobile apps vs. top 1000 

mobile app properties (web-based) to study user 

engagement. Result shows that user engagement 

on mobile web apps is significantly lower than 

that of the native apps (as seen in Figure 2).  

Figure 2: User Engagement – Native Apps vs. 

Mobile Web Apps 

 

This shows that while progressive web 

applications or mobile web apps solve several 

problems that are being encountered in native 

applications, there are underlying issues and 

challenges related to it. Thus, this paper aims to 

explore and discuss the underlying issues and 

challenges of progressive web applications or 

mobile web apps. This paper will only focus on 

mobile web apps (written in JavaScript, HTML5, 

PHP and other web technologies) and not on 

native nor hybrid apps. 

The rest of the paper is organized as follows: 

section 2 discusses the methodology to be used. 

In section 3, results will be discussed. Finally, 

section 4 concludes the paper and presents the 

future work. 

2 METHODOLOGY 

This paper uses the Systematic Literature Review 

(SLR) method in undertaking a systematic 

literature review. By complying to the systematic 

procedure defined by the said research method, 

this paper can provide a more objective process 

in selecting relevant and note-worthy studies. The 

major steps in SLR include the following: (1) 

defining a research question, (2) search strategy 

Google Play Apple App Store

Windows Store Amazon Appstore

Blackberry World
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for selecting studies and (3) management of 

studies. 

Using the SLR methodology, the author should 

be able to define a research question that is 

anchored to purpose of the literature review. The 

author should also be able to plan for the search 

strategy and specify the steps needed. Lastly, the 

author should be able to manage the studies, 

filtering the irrelevant studies and selecting the 

pilot studies to be evaluated. 

2.1 Defining a research question 

 

This paper aims to identify the underlying issues 

and challenges of progressive web applications or 

mobile web apps and defining a research question 

is the initial step. The research question will be 

the basis for the search strategy and the selection 

of the pilot studies to be evaluated.  

 

2.2 Planning a search strategy 

The initial step in planning a search strategy is 

selecting the input data source. In this paper, 

ACM Digital Library will be used as a source for 

the relevant studies. ACM Digital Library has 

been chosen as a source because this is the most 

comprehensive database of full-text articles 

covering computing and information technology. 

The second step in our search strategy is to 

construct a query based on the research question. 

Keywords should be chosen carefully to maintain 

the proper balance between specificity and 

generality.  

2.3 Managing the studies 

After running the query in the ACM Digital 

Library, peer-reviewed journals will be obtained. 

But there is a need for each of the study to be 

assessed for its actual relevance through inclusion 

criteria. Table 1 shows the inclusion criteria. 

Table 1: Inclusion Criteria 

No. Criterion Description 

1 It should be 

written in 

English. 

There are some studies 

that are written in other 

language. They have 

provided English title 

and abstract so these 

papers will show up in 

the search results. Only 

studies written in 

English will be included. 

2 It should be 

peer-

reviewed. 

To ensure the quality of 

this systematic literature 

review, only peer-

reviewed studies will be 

included. 

3 The 

publication 

date must not 

be earlier 

than 2013.  

To ensure that only up-

to-date energy-

efficiency solutions are 

included, only studies 

that were published in 

the year 2013 onwards 

are selected.  

 

To furtherly filter the researches and articles, 

abstract and conclusion of each study are 

carefully examined.  

3 RESULTS AND DISCUSSION 

This section will discuss the results of each step 

in the SLR methodology and later part will 

discuss the selected pilot studies according to the 

issue and challenge. 

3.1 Research question defined 

 

This paper aims to answer the following question: 

What are the underlying issues and challenges of 

progressive web applications or mobile web 

apps? 
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3.2 Results of the search strategy 

Keywords were constructed from the research 

question. These keywords will be used in the 

search query in ACM Digital Library. The 

following search query will be used: “issues and 

challenges of progressive web applications or 

mobile web apps”. Table 2 shows the number of 

search results per source: 

Table 2: Number of search results per source 

Search query 

Number of results 

(ACM Digital 

Library) 

issues and 

challenges of 

progressive web 

applications or 

mobile web apps 

505,037 

 

 

3.3 Managing the studies 

The search result for the first query has been 

furtherly refined by publication year (>= 2013). 

Table 3 shows the number of search results for 

the given query. 

Table 3: Search result for the query with 

publication year is not earlier than 2013 

Search query 

Number of results 

(ACM Digital 

Library) 

issues and 

challenges of 

progressive web 

applications or 

mobile web apps 

154,843 

 

To furtherly filter the results, advanced search 

feature has been used. The first where clause will 

be on the Title field that matches all (compared to 

matches any from the previous query) of the 

following words or phrases: “issues and 

challenges of progressive web applications or 

mobile web apps”. The next where clause will be 

on the field of Publication Year, this is set to on 

or after (>=) 2013. The full query syntax is as 

follows: 

"query": { acmdlTitle: (+issues +and 

+challenges +of +progressive +web 

+applications+or+mobile+web+apps)} 

"filter": {"publicationYear":{ "gte":2013 

}}, {owners.owner=HOSTED} 

The above query resulted to fewer matches. Table 

4 shows the number of search results from the 

query above.  

Table 4: Search result for the query with 

publication year is not earlier than 2013 and 

query keywords matching the title 

Search query 

Number of results 

(ACM Digital 

Library) 

issues and 

challenges of 

progressive web 

applications or 

mobile web apps 

28 

 

To furtherly filter the results and finally select the 

pilot studies, keywords, abstract and conclusion 

were read to verify and assess the paper’s 

relevance to the research question. Table 5 shows 

the final list of 19 pilot studies to be evaluated. 
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Table 5: Final list of researches with 

publication year 

No

. 

Research Title Publicatio

n Year 

1 AppMobiCloud: 

Improving Mobile Web 

Applications by Mobile 

Cloud Convergence [29] 

2013 

2 Native or Web-Hybrid 

Apps? An Analysis of the 

Adequacy for Accessibility 

of Android Interface 

Components Used with 

Screen Readers [30] 

2017 

3 Beyond Native Apps: Web 

Technologies to the 

Rescue! [31] 

2016 

4 Challenges in Transition 

from Web to App [33] 

2015 

5 Towards Web Application 

Mobilization via Efficient 

Web Control Extraction 

[35] 

2015 

6 A Model-Based Method 

for Seamless Web and 

Mobile Experience [36] 

2016 

7 Accelerating the Mobile 

Web with Selective 

Offloading [37] 

2013 

8 Issues in Programmatically 

Designing User Interfaces 

in 

JavaScript [38] 

2014 

9 Cross-Platform Feature 

Matching 

for Web Applications [39] 

2014 

10 Issues on Developing a 

Location Aware Game for 

Mobile Browsers [40] 

2016 

11 The Long-Standing 

Privacy Debate: Mobile 

Websites Vs Mobile Apps 

[41] 

2017 

12 Coordinating Collaborative 

Interactions in Web-based 

Mobile Applications [42] 

2015 

13 Web-safe Fonts for 

Device-independent 

2013 

Mobile Web Applications 

[43] 

14 Raising Awareness of 

Mobile Widgets among 

Developers [44] 

2013 

15 Making Web Applications 

More Energy Efficient for 

OLED 

Smartphones [45] 

2014 

16 A Case Study of 

Application Development 

for Mobile and 

Location-Based Services 

[46] 

2013 

17 NativeWrap: Ad Hoc 

Smartphone Application 

Creation for End Users 

[48] 

2014 

18 Deconstructing the Energy 

Consumption of the 

Mobile Page Load [49] 

2017 

19 MobiTran: Tool Support 

for Refactoring PC 

Websites to Smart Phones 

[50] 

2013 

 

Additionally, the studies were categorized 

according to the issues and challenges they 

present. Table 5 shows the categorized studies: 

Table 5: Categorized researches 

No. Issue and 

challenges 
Studies 

1 Limited 

computing 

capabilities of 

mobile device 

[29][37] 

2 heterogeneity of 

mobile devices 

[29][36][43][46][40] 

3 Accessibility 

problems 

[30] 
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4 Problem in 

handling heavy 

graphics 

[31] 

5 No full access to 

low level 

features (e.g. 

background 

services) 

[31][42][44][46] 

6 Distribution is 

not done via app 

stores  

[31][44][33] 

7 slow and 

expensive 

mobile network 

[35][50][40] 

8 Dynamic user 

interfaces 

[38] 

9 Cross-platform 

Consistency  

[39] 

10 Privacy concerns  [40][41][48] 

11 Power 

consumption 

[45][49] 

 

From the categorized researches above, 

heterogeneity of mobile devices is the most 

common and prevailing issue of mobile web 

applications. Heterogeneity of mobile devices 

imposes challenges [29]. For example, 

performance of the same application could differ 

distinctively due to the wide heterogeneity of 

mobile devices. Mobile devices vary a lot in 

resource capabilities including CPU speeds, 

memory sizes, etc. Besides the variety of 

computing resources, these devices also vary in 

their software supports for Web applications, 

including browsers and JavaScript engines [29]. 

This can cause poor quality of app interaction or 

engagement on some other devices [36]. For 

example, a case study conducted by Granlund, et. 

Al. [46], some difficulties with location-based 

services were detected using the Opera browser, 

while lack of cross-platform functionality was 

found on Windows Phone’s Internet Explorer 

version 6.0, this is due to limited HTML5 

support. The same GPS problem with web based 

mobile games was documented by Kaplan, et. Al. 

[40]. Another result of heterogeneity of mobile 

devices is the inconsistent fonts support [43]. To 

solve this inconsistency, Chmielewski [43]’s 

paper provides font usage guidelines for the 

mobile web apps. The guidelines are based on 

results of a font availability detection experiment 

they have carried out on a wide range of diverse 

mobile devices. 

Also related to inconsistencies, Choudhary, et. 

Al. [39] described the problem of inconsistent 

features being delivered between desktop and 

mobile versions of a web application. Whereas 

some of these differences are intentional, such as 

the addition of location-based features on mobile 

devices, others are not and can negatively affect 

the user experience [39]. 

Second most common issue is the limited access 

to low-level features of mobile devices. For 

mobile web applications, when compared to pure 

native applications, have limited ability to call 

device’s low-level features such as background 

services [31]. For example, a case study 

conducted by Granlund, et. Al. [46], showed that 

a location-based mobile web app can have some 

problems providing proper scroll/touch 

functionality on Android versions earlier than 4.0 

had, due to the inability to call native API. This 

issue also poses a limitation on the development 

of remote collaborative web-based applications 

[42]. It is also worth noting on this domain that 

the mobile widget (packaged web apps for mobile 

phones) recommendation by W3C did not receive 

proper attention among developer communities 

because it still lacks mobile OS support in the 

form of a native web run-time environment [44].  
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The limited computing capabilities of mobile 

devices can also be seen as an issue [37] for some 

complex JavaScript mobile web applications 

[29]. Tests have been done and the results show 

that the performances of complex JavaScript 

applications on mobile devices are not always 

satisfying, compared with those on desktops and 

laptops [29]. For this issue, Wang, et. Al. [37] 

proposed a way to improve the performance of 

mobile web applications by offloading portions 

of the page load to significantly improve mobile 

page load time. 

Also, mobile web applications, which are mostly 

written in HTML5 and JavaScript, struggle in 

handling heavy graphics [31], when compared to 

the games or applications created in some game 

engines like Unity.  

For accessibility problems, most frequent 

problems were found in mobile web app 

components such as tables, headings and 

multimedia elements [30]. In the developer side, 

the lack of visualization when creating user 

interfaces through JavaScript imposes difficulty 

in the development process [38]. 

One more reason that turns off some developers 

in developing applications using Web 

technologies is that mobile web apps cannot be 

distributed via app stores [31][44]. This issue will 

hinder the application discovery via an app store 

[33].  

Another prevailing challenge in mobile web apps 

is the slow and expensive mobile network. 

Mobile web applications are usually network 

bandwidth intensive and reliant and the slow 

mobile network can hamper good user experience 

and performance [35][40]. This led to some 

researchers [35][50] to develop mechanisms to 

offload or to control what portion of the page will 

be loaded to control the network traffic. 

Privacy concerns should not also be taken lightly, 

for mobile browser games and applications, 

saving information and accessing user location 

can be much easier HTML5 without requiring the 

app to request permissions [40]. This was proven 

by the study of Papadopoulos, et. Al. [41]. Their 

results show that identifiers (coordinates, IMEI, 

Android ID, OS version, Build version, etc.) can 

easily be leaked on mobile browsers [41]. In this 

regard, Nadkarni, et. Al. [48], proposed a noble 

way to solve privacy issues. They proposed a 

mobile web app wrapper named NativeWrapper 

that has the following properties: isolated cookie 

store and phishing prevention. 

Just like native apps, mobile web apps also face 

energy consumption issues especially for 

smartphones that use OLED displays [45]. OLED 

displays consume more energy when displaying 

light colors as opposed to dark colors. This is 

problematic as many popular mobile web 

applications use large light-colored backgrounds. 

To address this problem the researchers [45] 

developed an approach for automatically 

rewriting web applications so that they generate 

more energy efficient web pages. Other 

researchers [49] proposed a modeling approach to 

accurately estimate the energy consumption of 

any mobile web page load and deconstructs it into 

the energy contributions of individual 

components load activities. This can help the 

development team to determine which part can be 

optimized. 

While there are many prevailing issues that 

impacts user engagement on mobile web apps, it 

is worth noting that some test results showed that 

the prototypes developed using web components 

were more compatible with accessibility criteria 

in the Web Content Accessibility Guidelines 

(WCAG 2.0) [30], which was developed through 

the W3C process.  

4 CONCLUSION 

159



    
 
 
 

Volume 3, Issue 1, 2018 

P-ISSN: 2672-2984 

E-ISSN: 2672-2992 

www.sajst.org 

In this paper, different issues and challenges of 

mobile web applications were explored and 

discussed. The papers were categorized 

according to the following issues: (1) Limited 

computing capabilities of mobile device, (2) 

heterogeneity of mobile devices, (3) Accessibility 

problems, (4) Problem in handling heavy 

graphics, (5) No full access to low level features 

(e.g. background services), (6) Distribution is not 

done via app stores, (7) slow and expensive 

mobile network, (8) Dynamic user interfaces, (9) 

Cross-platform Consistency, (10) Privacy 

concerns, and (11) Power consumption. 

Heterogeneity of mobile devices is cited as the 

most common issue or challenge of mobile web 

application. This contradicts the notion that 

mobile web applications can solve fragmentation 

issues on some mobile devices. Second most 

common issue is the limited access to low level 

features of mobile devices.  This hampers the 

development of complex mobile web 

applications that, for example, use background 

services. Also, the quality and performance of 

complex web applications and graphics intensive 

games can also be affected by the limited 

computational power of mobile devices. There 

were also issues discussed related to accessibility, 

non-distribution of apps via app stores, slow 

mobile network, dynamic user interfaces, cross-

platform consistency, privacy and power 

consumption. 

It is worth noting that while there are several 

issues and challenges being faced by mobile web 

apps, some test results showed that the prototypes 

developed using web components were more 

compatible with accessibility criteria in the Web 

Content Accessibility Guidelines (WCAG 2.0) 

[30], which was developed through the W3C 

process, than that of native apps. 
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