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Abstract

Mobile phones and the internet have revolutionized the communication realm in
Pakistan. The country has come a long way from slow dial-up internet connections to fast and
efficient 3G/4G connections. With the advancement of information and communication
technology, smartphones have become ubiquitous. The operating system and more
importantly, the applications differentiating smartphones from regular phones have received
significant importance due to its expanding worldwide market. Mobile application space has
risen exponentially in recent years, and companies are working tirelessly to remain market
competitive when launching new applications. Therefore, it is important to study the current
usage patterns of mobile apps and factors across gender and age groups.

Published international studies have revealed that the adoption of free mobile
applications is influenced by enjoyment and facilitating conditions, perceived usefulness, and
the attitude of consumers’ social networks. In contrast, self-efficacy and peers influence are
the key determinants of influence for the paid applications. Still, no extensive study has been
conducted with respect to Pakistan. This study is designed to analyze determinants that affect
mobile application adoption and switching behavior of students considering National
University of Sciences and Technology (NUST) as a case study. Moreover, the determinants
are analyzed against age and gender of the respondents. The study also highlights the most
desirable features of future mobile applications.

A sufficient sample of 354 students, guided by literature and statistical measure, has
been used to collect information through an online survey. The sampling schemes were snow-
ball and convenient sampling. Results reveal that the most used applications are Whatsapp
(99.4%), Youtube (99.7%), Instagram (89%), Facebook (85%), Snapchat (76%), and Email
(73%). Social media has the highest influence of 64% on the respondents while installing an

application, followed by friends (42%) and reviews and ratings (39%). Too many



advertisements and false advertisements with a percentage of 63.5% and 45.4%, respectively,
are the major determinants for uninstalling an application. For future applications, the desirable
features include Artificial intelligence (50.1%), Virtual shopping (38.1%), and Delivery drone
(31%). Comparative analyses with respect to gender reveal that males are more inclined
towards commuting applications (with an increase of 10%) and financial or banking
applications (with an increase of 20%). With respect to daily time spent on mobile, 45%
females spend 6+ hours daily compared to 30% males. In the group of social media
applications, Instagram and Snapchat are preferred choices of females while males’
preferences are Twitter and LinkedIn. For the time required to learn mobile application,
majority of the respondent selected the category of ‘few hours’. Specifically, 89.6% males
opted for this option while the percentage of females was 84.5%.

The outcomes of the study provide a useful insight of the trends and tendencies of
various determinants influencing the mobile application and switching behavior of the local
community. The comparison of gender and various age groups can help understand the
preferences, desires and specific details of the users for future developments and modifications

with respect to the mobile applications.



Chapter 1

Introduction

1.1 Background

Technological advances have enabled mobile devices to have advanced computing ability and
data connectivity through wireless services, such as Wi-Fi and 4G. This has led to mobile
phones having extra features, generally known as smartphones [1]. The increase in smartphone
consumers has resulted in the growth and rising use of mobile applications (apps) to meet the
various needs of the consumer for any plausible purpose; in other words, everything should be
“appified.” During the last few years, mobile applications have become a fully-fledged market.
Globally, users spend, on average, 82% of their mobile minutes with apps and just 18% with
web browsers [2]. The easy availability of apps represents a significant reason consumers

switch from traditional PC and mobile phones to smartphones.

1.2 Pakistan’s history of mobile technology

The advent of mobile phone technology and universal internet accessibility has revolutionized
communication in Pakistan like nothing before. Pakistan has progressed from slow dial-up
internet connections to fast and efficient 3G/4G connections. It has made profound changes to
society at a global level.

Mobile and Internet have been available in Pakistan since the early 1990s. Paktel and
Instaphone were the pioneers of mobile communication, but they soon lost their dominant

market share to Mobilink (1998) and Ufone (2001) in the years ahead.



PTA and PTCL were founded under the telecommunication ordinance in 1994. Since this
sector was highly regulated and a monopoly existed, the prices were high, and the quality was
very poor. However, the deregulation policy of the telecommunication sector in 2003
encouraged foreign companies to invest. In 2004, the mobile cellular policy was introduced,
which created fair competition among mobile and fixed-line operators. This resulted in a cost-
effective and quality service provision. In 2005, Telenor and Warid were set up in the country,
creating further competition among existing telecommunication companies. As the competition
increased, the prices reduced, and the quality of service improved, which boosted the purchase

of mobile phones.

1.3 Advent of smartphone

IBM developed the first smartphone and launched it in 1993. This smartphone featured with a
calculator, calendar, contact book, and a world clock [3]. However, the definition of the
smartphone today has been changed. Without a camera and Google map, a mobile phone is not
said to be a smartphone today. Mobile phone and app development companies are persistently
innovating, introducing new features, and enhancing user experiences to keep pace with the

trends.

Nokia, Sony Ericson, BlackBerry, and some other names were the first to introduce the latest
features in mobile phones to convert them into smartphones. However, new mobile companies
such as Apple, Vivo, Samsung, Xiaomi, Huawei, and many others have completely changed

the concept of mobile phones in the 21st century [4].

The smartphone revolution and the subsequent transition from GSM to 3G/4G networks

catalyzed mobile phone adoption in Pakistan. Furthermore, the switch in messaging



applications from Yahoo and MSN Messenger to Facebook and WhatsApp has altered the
modes of communication and interaction. The COVID-19 pandemic further underscored the

essential role of mobile technology, propelling its prominence in everyday life.

1.4 Pakistan today

As of January 2023, Pakistan is amongst the top 25 largest population of internet users in the
world, with about 87.35 million users [5] [6]. While at the same time, Pakistan is amongst the
worst performers regarding internet access. This was revealed in the flagship annual report
'Pakistan’s Internet Landscape report 2022' by Bytes for All. Pakistan's internet penetration rate
rose from 21% in 2021 [7] to 36.7% in 2023 [6], and its mobile internet usage stands at 54%
[8]. Similarly, its smartphone penetration rate is only 31% [9]. This gives much room for
improvement in the IT sector, especially the local app development companies, to increase
their ante in attracting more users. It is important to research the factors affecting mobile
application adoption and discontinuance. This study is meant to be of service to such

companies to assist them in improving their features.

According to a private markets intelligence platform report by Data Darbar, the number of apps
downloaded in 2022 by Pakistanis rose by 35.4% compared to the preceding year. Making the

country the fastest-growing apps market in the world [10]

1.5 Global statistics

The boom in mobile app industry is no surprise, with over 6.3 billion smartphone users
worldwide [11]. With no signs of slowing down in the foreseeable future, smartphone

penetration and app usage are still growing steadily.



People today have a vast number of apps to choose from. The popularity of smartphone apps
is exploding, with iPhone’s App Store offering more than 1.6 million apps and Android’s

Google Play offering more than 3.5 million apps [12].

1.6 Problem statement

Amid the rapidly changing mobile application landscape, continuous adaptation is paramount.
Apps can quickly become obsolete if they fail to maintain with the latest trends, as witnessed
by the decline of platforms like Yahoo Messenger, discontinued in 2016. App developers must
understand the factors influencing app adoption, switching behaviour, and discontinuance to
remain competitive. Insights into these factors can empower mobile app development

companies to refine their offerings, enhance user experiences, and secure their market position.

1.7 Research Question

What are the significant factors influencing app adoption and switching behavior among
smartphone users in Pakistan, and how can these insights inform and improve mobile
application development practices. This research intends to provide valuable insights to mobile
application developers and businesses, enabling them to refine their strategies, enhance user

satisfaction, and foster enduring engagement with their applications.

1.8 Objectives:

Based on the above stated questions, the main objectives are:

1. Investigate the factors influencing app adoption and switching behavior through

primary data gathered via a semi-structured questionnaire.



2. Identify widely used applications and explore the reasons for their popularity among
users.
3. Determine the desirable features of mobile applications that lead to user satisfaction

and engagement.

1.9 Relevance to national needs

The app development industry has become a pivotal force in recent years, and its growth
trajectory is robust. The global revenue from mobile apps in 2020 was over 318 billion U.S.
dollars. This was over a 60 billion U.S. dollar increase from 2019. It is further projected to
reach $613 billion by 2025. [13]. Pakistan's IT sector also shows significant potential, with its
youthful talent positioning it to become the country's leading export industry [14]. The High
Commissioner addressed Pakistan Tech Export Network (PTEN) meeting on 12 September

2019, where he spoke about the bright future of the country's IT industry.

As mentioned above, Pakistan's internet penetration rate and mobile broadband subscriptions
are less, leaving substantial room for growth, especially in rural areas. The low smartphone
penetration rate in Pakistan also suggests a vast potential for future smartphone adoption. Even
Pakistan's top 3 cities (Karachi, Lahore, and Islamabad/Rawalpindi) have only 76% of
Pakistanis connected to the internet [15]. To measure the advancement of the country's
economy, the smartphone penetration rate may be used as one of the indicators. In countries
with advanced economies, A smartphone penetration rate above 70% is common. United States
and the Western Europe have the highest smartphone penetration [16], indicating Pakistan's

potential for economic growth.



The advent of 5G technology is poised to revolutionize app development, enhancing speed and
efficiency. With the rise in app downloads globally and Pakistan [17], app developers and
companies must comprehend emerging trends. Failure to adapt to these trends may result in
lagging or operating with a competitive disadvantage. The estimated average salary in
Pakistan’s IT industry is around 378 USD per month [18]. This makes Pakistan one of the most
accessible in the region regarding prices. Pakistan has more than 246 companies that provide
mobile app development services [19]. The increasing accessibility of technology in Pakistan
and its burgeoning mobile app development sector provides significant opportunities for

progress and development.

Pakistan’s IT sector contributes $3.5 billion to the national GDP [20]. This will further be
increased because the country’s internet and smartphone penetration is very low. The more
people shift towards using smartphones, the more revenue is generated. Increasing the chances

of employment at the same time.

The mobile app development industry has been genuinely redefining and altering businesses
for quite some time now. Nearly every company needs to merge the latest app development
features and outstretch its marketing strategy to effectively reach its targeted market and gain

traction toward optimum growth.

1.10 Structure of thesis

The rest of this thesis is organized as follows. Chapter 2 has a literature review concerning the
related studies worldwide and a link to empirical verification of the work. Chapter 3 discusses
the applied methods, both conceptual and theoretical, used to analyze and explore the collected

survey data. Chapter 4 discusses the data findings, which are concluded in Chapter 05.



Chapter 2

Literature Review

This chapter comprehensively reviews the literature on the significant factors influencing app
adoption and switching behaviour. The review encompasses various theoretical frameworks
and empirical studies related to mobile technology adoption, using the Technology Acceptance
Model (TAM) and its extensions. Additionally, the chapter explores the relationship between
mobile commerce (m-commerce) and mobile apps, highlighting their role in facilitating

consumer adoption and driving engagement.

2.1 Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM) has emerged as a widely used theoretical
framework for explaining user intentions and behaviour toward adopting technological
innovations [21]. TAM posits that perceived ease of use (PEU) and perceived usefulness (PU)
are crucial determinants of an individual's attitude toward new technology and their intention
to use it [22]. PEU refers to the extent to which an individual believes that using a particular
system is mentally and physically easy, while PU refers to the perception that the system will
enhance their performance or job effectiveness [21]. TAM has undergone several extensions,
including TAM2 and TAM3, which introduced additional factors such as cognitive tools and
subjective norms to further explain technology adoption [23]. TAM2 incorporated social
influences, including compliance, identification, and internalization, to understand the impact

of subjective norms on adoption [24]. TAM3 expanded the model's nomological network,



considering the role of expertise in the relationship between perceived ease of use, perceived

usefulness, and behavioural intention [23].

2.2 TAM and Mobile Commerce

Mobile commerce (m-commerce) represents an extension of e-commerce that leverages the
convenience and accessibility provided by mobile devices [25]. TAM and its extensions have
been widely applied to investigate the adoption and usage of mobile services, including mobile
apps, in m-commerce [26] [27]. Studies utilizing TAM in the context of mobile apps have
examined the impact of perceived ease of use and perceived usefulness on user attitudes and
behaviors [26]. These studies have also explored the influence of social networks and peer
recommendations on technology adoption and usage.

It is crucial to understand consumer intentions and behaviors regarding the adoption and use
of mobile apps in the context of m-commerce. The success of mobile marketing relies on the
responsiveness of consumers, and investigating their intentions to shift from traditional PCs to
mobile apps is of paramount importance [28]. Mobile apps offer convenience, personalization,
and a range of services that support m-commerce, such as shopping, banking, and information
retrieval. Understanding the factors influencing app adoption and switching behavior is vital
for marketers to effectively engage with consumers through mobile apps and drive m-

commerce growth [2].

2.3 Mobile commerce and apps

Mobile commerce has witnessed remarkable growth, with mobile devices and applications
becoming key platforms for online transactions. Mobile apps provide users convenience,
accessibility, and personalized experiences, enabling them to complete various tasks such as

shopping, banking, browsing menus, or reviews of nearby establishments. The increasing



adoption of mobile apps for m-commerce reflects the changing consumer preferences and the
potential of these platforms for generating new revenue streams [2]. The shift towards mobile
app-based m-commerce has significant implications for marketers and businesses.
Understanding the factors that drive consumers to adopt mobile apps for their shopping and
transactional needs is crucial. By offering seamless experiences, personalized offers, and real-
time information, mobile apps can enhance customer engagement, loyalty, and satisfaction in

m-commerce.

2.4 TAM and mobile apps

An important question that interests academics and practitioners is what makes a consumer
adopt an app. Unlike free music or social media, the stakes increase when the apps are
commercial. This is where the adoption of technology becomes crucial. Research has
concluded that the adoption of mobiles is influenced by the ease of use, perceived usefulness,
and the attitudes and behavior of the consumers’ social network [29]. Another research
investigating the factors influencing user adoption of mobile apps revealed that enjoyment and
facilitating conditions significantly influence user intention to use apps [30]. Moreover, self-
efficacy, perceived usefulness, and peer influence were found to be the key determinants by
users towards paid apps [31]. Social influence is also important in mobile apps since its

adoption is often used to enhance the consumer’s social status.

2.5 More on app adoption and switching behavior

Several studies have examined the factors affecting app adoption and switching behavior in
different contexts. A researcher conducted factor analysis and structural equation modeling on
the effects of behavior on switching intentions. The major findings indicated a significant effect

of most predictor variables on the perceived usefulness and perceived ease of use of apps. It



was further found that there is a significant effect on switching intentions to apps from
computers/laptops and behavioral intention on user behavior [32].

Senior Americans were surveyed on their motivations and adoption of smartphones,
highlighting the need for modifications to the TAM model to better describe the behavior of
this demographic. As per the STAM model, the results showed that seniors exhibit a broader
range of motivations, influences, and behaviors. This research suggests significant
modifications to the STAM to describe better what was observed and will be observed with
seniors in other technological diffusion cycles [33].

Some researchers explored the adoption of mobile applications across different age groups and
found variations in usage patterns and beliefs between Generation X and Generation Y users.
They identified the influence of uniqueness and innovativeness in Generation Y users, driving
their adoption of mobile applications. Compared to Gen X users, it was found that Gen Y used
mobile apps much more extensively. Gen X users had negative beliefs about mobile apps, while
both categories believed that mobile app usage made life easier. The findings also revealed the
presence of uniqueness and innovativeness in Gen Y users, which leads to the adoption of
mobile applications [34].

A study developed a holistic model for predicting consumer adoption mechanisms of third-
party mobile applications. The study investigated the effects of various factors on behavioral
intention, including price value, performance expectancy, effort expectancy, habit, social
influence, hedonic motivation, and online rankings and reviews. The results indicated that
certain constructs in the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2)
model explained the user acceptance of mobile applications. These studies highlight the
importance of understanding the factors influencing app adoption and switching behavior

across different user groups and contexts. While TAM and its extensions provide a theoretical
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foundation for explaining technology adoption, further research is needed to explore the

specificities of mobile apps and their role in driving m-commerce [35].

2.6 Gaps in the Literature

While previous studies have explored app adoption and switching behavior using TAM and
regression models, gaps still need to be addressed. Specifically, there is a need for further
research on the specific factors influencing app adoption and switching behavior in the context
of m-commerce. Understanding how social influences, user motivations, and perceived
benefits impact users' intentions and behaviors can provide valuable insights for app
developers, marketers, and businesses. Additionally, the role of online rankings and reviews in
influencing app adoption and usage requires further investigation. As user-generated content
and recommendations play a significant role in consumer decision-making, examining the
impact of these factors on behavioral intentions can provide a deeper understanding of the app
adoption process. Furthermore, there is a need to examine app adoption and switching behavior
across different demographic groups, considering age, gender, and technology expertise.
Exploring these variations can help identify specific strategies for effectively targeting and

engaging different user segments.
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Chapter 3

Methodology

In this section, we will discuss the methodology used in this research to achieve the objectives
stated in Chapter 1. The main objective of this research is to investigate students’ behavior
regarding adopting and switching mobile applications. For this purpose, a survey uses
structured and non-structured questions for a deeper insight into student opinions. Details of

the survey, its sections, and the findings are provided in the following subsections.
3.1 Data collection

The designed questionnaire comprises 35 questions, including multiple-choice, rating scale,

Open-ended, and Matrix questions. Survey responses are taken from 354 students of NUST.

3.2 Questionnaire architecture

A useful method of clustering/grouping the questions into seven meaningful sections has been
adopted to make the results understandable and interpretable. The description of the seven
sections is as follows:

Section 1: Consist of 1 screening question.

Section 2: Consists of 12 questions about user information, e.g., age, education, gender, etc.
Section 3: Consists of 4 questions about the user’s phone.

Section 4: Consists of 7 questions about mobile applications.

Section 5: Consists of 3 questions about the user’s skill level.

Section 6: Consists of 3 questions about app adoption and discontinuation.
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Section 7: Consists of 5 questions about the app’s usefulness.
The study is conducted in two stages. Stage 1 is the pilot study, where the validity and reliability
of the collected data are checked. Other discrepancies related to survey response rate and class

equivalence are made. Stage 2 covers descriptive as well as comparative analysis and its results.

3.3 Statistical Reliability Check of Designed Questionnaire

An important step for conducting a survey is to evaluate the statistical reliability or validity of
the questionnaire used to collect data from the respondents. This evaluation is useful to
examine the connectivity of different questions in a survey so that useful/redundant
information can be deleted at this stage. For Phase I, a pilot survey consists of 53 valid
respondents. For the complete information of 53 valid respondents, a Google form link was
shared with 70 respondents. Therefore, we have a response rate of 75.7%. The total number of

students in all campuses of NUST is 21000+ as of 2022 (https://nust.edu.pk/about-us/nust-

today/). Using a sample size calculator (https://www.qualtrics.com/blog/calculating-sample-

size/) with a 90% confidence interval and an error rate of 5%, the ideal test sample size for the
current number of students at NUST is 267. Keeping in view the response rate of 75.7%, the
number of students to be reached to fill out the survey is 354. However, the number reached
out is a lot more. In our analysis, the number of valid respondents is 354, indicating that the
sample size used in this designed analysis is fully satisfied.

The total statistics of a few pilot information are provided in Table 1. The Cronbach’s
alpha for this information is 0.767, suggesting good statistical reliability. The last column
of Table 1 shows the value of Cronbach’s alpha after deleting the respective item/statement. It
is clear in the table that the increase in Cronbach’s alpha after the deletion of a few

items/statements is almost negligible. Moreover, the inter-item correlation is shown in Table 2
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—13. Correlation is mostly weak or moderately correlated, i.e., having values varying less than

or equal to 50%. A couple of variables have a Correlation above 50%. Therefore, we can

conclude that the designed questionnaire comprising 68 questions is reliable and be used for

the survey. The questionnaire has seven sections, and the first is just a screening question.

Since each section of the questionnaire represented a different motive, the correlation of these

six sections is found separately. The highest correlation between Careem & Uber (0.62)

in Table 4 and Documents & Sheets (0.59) in Table 6 is found.

Table 1: Item Total Statistics of Pilot Information of Developed Questionnaire

Scale Mean |Scale Var if |Corrected Cronbach's

if Item Item Item-Total |Alpha if Item

Deleted Deleted Correlation | Deleted
Age (In years) 189.00 285.800 -.404 776
Gender 188.91 278.491 -111 .769
Education 186.18 278.964 -.139 769
Department 187.27 225.818 .684 134
Employment status 189.09 283.891 -.278 75
Work Experience 189.36 274.855 138 .766
Travelled abroad? 189.00 268.200 491 .760
Relatives abroad? 188.82 276.164 .032 767
Marital status 188.64 276.855 -.007 167
FnF have smartphones? 187.09 291.091 -.532 781
operating system? 189.36 282.655 -.437 72
[Careem] 186.82 273.764 187 .765
[Uber] 187.00 268.600 346 761
Owned a smartphone? 188.91 292.491 -.588 782
[Foodpanda] 187.36|  265.855 542 758
[Grocerapp] 186.73 276.818 -.008 167
[Spotify] 187.36|  269.455 158 765
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[Instagram] 189.09]  262.891 433 757
[Sound Cloud] 187.64|  263.255 283 761
[Facebook] 188.91 267.491 330 761
[Snapchat] 189.00 263.000 381 .758
[Twitter] 187.73 268.018 163 165
[LinkedIn] 187.45 255.873 499 152
[Docs] 188.09 257.291 465 154
[Sheets] 188.09 253.891 517 751
[Wallet/Pay] 187.18|  257.564 461 754
[Mobile banking] 187.91 246.091 122 743
[Calculator] 188.82 263.764 418 .758
[Notepad] 188.36|  250.255 592 748
[Youtube] 189.36 276.655 -.007 .768
[Dictionary] 187.91| 258.891 394 756
[PUBG] 186.82 286.964 -.356 778
[Netflix] 187.82|  256.964 448 754
Difficulty download & use app? 188.73 269.818 219 .763
[Ludo Star] 186.73 273.618 231 164
[Skype] 187.09| 257.691 848 750
[Teams] 187.09 264.091 392 .758
Time on phone daily? 188.45 280.873 -.405 771
[Indriver] 187.00|  275.800 046 767
[Bykea] 187.00 269.800 238 763
[Email] 188.91 259.891 541 154
[Tik Tok] 187.64 283.855 -.182 781
[Subway Surfer] 187.09 263.091 426 157
[Candy Crush] 186.91 262.691 516 756
[Cap cut] 187.18|  261.764 423 757
[Google map] 187.91 266.291 322 .760
[Zoom] 187.73 263.018 405 .758
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Phone acquired? 189.27 269.618 459 761
Use an app without any challenge? 188.18 273.364 .037 770
reviews & ratings influence 188.82 269.764 449 761
social media influence 189.09 271.891 273 .763
Friends influence 188.73 276.818 -.008 767
Family influence 188.82 276.164 .032 767
Advantage: 24/7 access 189.27 274.618 132 .766
Advantage: use while traveling 188.82 269.564 462 761
Advantage: Ease of adoption 188.91 279.091 -.147 770
Advantage: Easy/simple/user friendly 188.82 277.164 -.033 .768
Uninstall: Complexity of usage 188.82 268.164 555 .760
Uninstall: False Advertisement 188.82 275.764 .057 767
Uninstall: Too many Advertisements 189.27 270.418 406 762
Uninstall: Unfriendly User interface 188.73 271.618 .382 .763
Uninstall: Delay in refund after 188.64 277 055 027 267
payment

Uninstall: Poor customer service 188.73 275.818 .066 .766
Uninstall: Security concerns 189.00 271.400 .302 .763
Usefullness of apps in daily life? 186.64 292.255 -.404 .785
Purpose: Helps in educational needs 189.18 275.764 051 767
Purpose: Addresses job related needs 189.09 272.091 262 .763
Purpose: Reduces effort & improves

oroductivity 189.00 273.600 174 765
Purpose: Save time in various tasks 188.91 283.291 -.393 173
Purpose: Saves money/good deals 188.91 276.091 .031 767
Purpose: Makes life easier 189.18 282.964 -.374 773
Purpose: Reduces mental effort 188.91 275.491 .067 .766
Statement: Accomplish things quickly 189.18 279.364 -.163 770
Statement: achieve important things 189.18 277.164 -.032 .768
Statement: boring life 188.91 279.091 -.147 770
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Statement: difficulty in traveling

189.00

268.400

479

.760

Comfortable with fin-banking apps?

187.09

289.091

262

187

Safe using credit card on app?

188.09

285.691

342

AT

Mention your city

188.09

257.091

.285

761

Your association with university

188.45

245.073

623

744

Future apps

187.55

267.673

.066

176

Easy to use: Awareness

189.00

273.400

185

165

Easy to use: Personal Interest

188.82

282.964

401

173

Easy to use: Video Tutorial

188.82

274.964

.109

.766

Table 2: Inter-1tem Correlation Matrix for Section 2 - User Info

Q1

Q2

Q3

Q4 | Q5

Q6

Q7

Q8

Q9

Q10

Q11

Q12 | Q13

Q1

1.00

-0.06

0.37

0.18 | -0.02

0.02

-0.15

0.36

0.38

-0.12

0.05

-0.36 | 0.10

Q2

-0.06

1.00

0.13

-0.14 | -0.17

-0.07

-0.23

-0.03

-0.13

-0.09

0.00

0.14 | 0.17

Q3

0.37

0.13

1.00

0.07 | 0.00

0.12

-0.70

0.40

0.19

-0.41

-0.08

-0.18 | 0.08

Q4

0.18

-0.14

0.07

1.00 | 0.03

0.37

0.04

0.28

0.23

-0.08

-0.11

-0.39 | 0.06

Q5

-0.02

-0.17

0.00

0.03 | 1.00

-0.11

0.07

-0.11

-0.18

-0.05

0.06

0.06 | -0.13

Q6

0.02

-0.07

0.12

0.37 | -0.11

1.00

-0.08

0.31

0.22

-0.08

0.00

-0.19 | -0.12

Q7

-0.15

-0.23

-0.70

0.04 | 0.07

-0.08

1.00

-0.19

-0.09

0.31

0.01

0.15|-0.11

Q8

0.36

-0.03

0.40

0.28 | -0.11

0.31

-0.19

1.00

0.39

-0.26

0.00

-0.22 | -0.04

Q9

0.38

-0.13

0.19

0.23 | -0.18

0.22

-0.09

0.39

1.00

-0.05

-0.03

-0.44 | 0.03

Q10

-0.12

-0.09

-0.41

-0.08 | -0.05

-0.08

0.31

-0.26

-0.05

1.00

0.00

0.01 | -0.14

Q11

0.05

0.00

-0.08

-0.11 | 0.06

0.00

0.01

0.00

-0.03

0.00

1.00

0.11 | -0.23

Q12

-0.36

0.14

-0.18

-0.39 | 0.06

-0.19

0.15

-0.22

-0.44

0.01

0.11

1.00 | -0.08

Q13

0.10

0.17

0.08

0.06 | -0.13

-0.12

-0.11

-0.04

0.03

-0.14

-0.23

-0.08 | 1.00

Table 3: Inter-ltem Correlation Matrix for Section 3 - Phone Info

Q1

Q2

Q3

Q4

Operating system?

1.00

0.11

0.16

0.06

Phone acquired?

0.11

1.00

-0.01

-0.01

Owned a smartphone?

0.16

-0.01

1.00

0.13
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Time on phone daily?

0.06

-0.01

0.13

1.00

Table 4: Inter-ltem Correlation Matrix for Section 4 — Life Style Mobile Application

Lifestyle Applications

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9
Careem 1.00 0.62 0.34 0.42 0.34 0.25 0.21 0.19| 0.12
Uber 0.62 1.00 0.33 0.34 0.40 0.24 0.25 0.13| 0.22
Svwl 0.34 0.33 1.00 0.23 0.33 0.20 0.36 0.08| 0.17
Indriver 0.42 0.34 0.23 1.00 0.38 0.29 0.21 0.15| 0.15
Bykea 0.34 0.40 0.33 0.38 1.00 0.21 0.21 0.12| 0.13
Foodpanda 0.25 0.24 0.20 0.29 0.21 1.00 0.31 0.22 | 0.29
Grocerapp 0.21 0.25 0.36 0.21 0.21 0.31 1.00 0.15| 0.29
Spotify 0.19 0.13 0.08 0.15 0.12 0.22 0.15 1.00| 0.14
Sound 0.12 0.22 0.17 0.15 0.13 0.29 0.29 0.14| 1.00
Cloud

Table 5: Inter-ltem Correlation Matrix for Section 4 — Social Media Mobile Application

Social Media Applications

Q1 Q2 Q3 Q4 Q5 Q6
Instagram | 1.00 0.12 0.37 0.21 0.15 0.03
Facebook | 0.12 1.00 0.19 0.19 0.19 0.19
Snapchat | 0.37 0.19 1.00 0.24 0.15 0.04
Twitter 0.21 0.19 0.24 1.00 0.06 0.26
Whatsapp | 0.15 0.19 0.15 0.06 1.00 0.07
LinkedIn | 0.03 0.19 0.04 0.26 0.07 1.00

Table 6: Inter-Item Correlation Matrix for Section 4 — Productivity Mobile Application
Productivity Applications

Ql | Q2 | Q3 | Q4 | Q5| Q6 | Q7 | Q8 | Q9 | Q10| Q11| Q12 | Q13
Docs 1.00059| 029|0.27|037| 0.31| 0.20|0.14|0.13|0.19|0.15| 0.04 | 0.24
Sheets 0.59|1.00| 0.32]|0.13|0.30| 0.20 | 0.38|0.27 | 0.22 | 0.22 | 0.28 | 0.02 | 0.29
Email 029|032 | 1.00]0.20|0.27 | 0.22| 0.38|0.21|0.05|0.14 | 0.24 | -0.09 | 0.29
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Dictionary | 0.27 | 0.13 | 0.20 | 1.00|0.38 | 0.38 | 0.12|0.16 | 0.15|0.24 | 0.11| 0.33|0.21
Calc 0371030 | 027|038 |100| 041| 0.24(0.18{0.14|0.17|0.15| 0.13|0.27
Notepad |0.31]0.20| 0.22/0.38|041| 1.00| 0.26 |0.28 |0.19|0.18 |0.12 | 0.14|0.21
E-bank 020|038 | 0.38|0.12|0.24| 0.26 | 1.00 (0.51|0.31|0.27|0.38 | -0.01 | 0.38
E-wallet |0.14|0.27 | 0.21|0.16|0.18 | 0.28 | 0.51|1.00|0.33|0.25(0.21| 0.18|0.33
Skype 0.13]022| 005|0.15/0.14| 0.19| 0.31(0.33|1.00|0.41|0.30| 0.39|0.26
Zoom 019022 | 014|024 0.17| 018 | 0.27 (025|041 |1.00|0.23 | 0.24 | 0.37
Teams 015|028 | 0.24|0.11|0.15| 0.12| 0.380.21|0.30|0.23|1.00| 0.07 | 0.24
Capcut 0.04 002 -0.09|0.33|0.13| 0.14 |-0.01 |0.180.39|0.24|0.07| 1.00|0.14
G-Map 0241029| 029|0.21|0.27| 0.21| 0.380.33|0.26 |0.37|0.24| 0.14 | 1.00
Table 7: Inter-ltem Correlation Matrix for Section 4 — Entertainment Mobile Application
Entertainment/Games Applications
Ql Q2 Q3 Q4 Q5 Q6 Q7
Youtube 1.00 0.17 0.12 0.05 0.07 0.07 0.02
Netflix 0.17 1.00 0.11 0.17 0.11 0.18 0.07
Tik Tok 0.12 0.11 1.00 0.29 0.28 0.29 0.14
PUBG 0.05 0.17 0.29 1.00 0.43 0.34 0.26
Ludo Star 0.07 0.11 0.28 0.43 1.00 0.64 0.30
Subway Surfer 0.07 0.18 0.29 0.34 0.64 1.00 0.41
Candy Crush 0.02 0.07 0.14 0.26 0.30 0.41 1.00
Table 8: Inter-Item Correlation Matrix for Section 4 — Future Mobile Application
Q1 Q2 Q3 Q4 Q5 Q6 Q7
Virtual Shopping 1.00 -0.05 -0.02 0.20 0.05 0.07 0.21
Artificial Intelligence -0.05 1.00 0.27 0.11 0.08 0.16 0.21
Augmented Reality -0.02 0.27 1.00 0.28 0.28 0.33 0.27
Voice Shopping 0.20 0.11 0.28 1.00 0.24 0.33 0.34
Delivery Drones 0.05 0.08 0.28 0.24 1.00 0.27 0.36
Visual Product Search 0.07 0.16 0.33 0.33 0.27 1.00 0.41
Virtual Shopping Assistant 0.21 0.21 0.27 0.34 0.36 0.41 1.00
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Table 9: Inter-ltem Correlation Matrix for Section 5 - User Skill Level

Q1 Q2 Q3 Q4 Q5 Q6
Difficulty download & use app? 1.00 -0.05 0.03 0.12 0.00 0.34
Required Awareness -0.05 1.00 0.09 -0.17 -0.13 -0.01
Required Training 0.03 0.09 1.00 -0.05 0.18 0.04
Required Interest 0.12 -0.17 -0.05 1.00 -0.22 0.08
Required Video Tutorial 0.00 -0.13 0.18 -0.22 1.00 -0.14
Time to learn app 0.34 -0.01 0.04 0.08 -0.14 1.00

Table 10: Inter-1tem Correlation Matrix for Section 6 - App adoption and discontinuation

Ql | Q2 | Q3 | Q4 | Q5 | Q6 | Q7 | Q8
reviews & ratings influence 0.13| 0.05| 005| 100, 0.12| 0.19| 0.19| 0.12
social media influence 0.07| 0.12| 1.00| 0.05| 0.09| 0.18| 0.20| 0.15
Friends influence 041| 100| 0.12| 0.05| 0.07| 0.13| 0.20| 0.06
Family influence 1.00| 041| 0.07| 0.13| 0.20| 0.06| 0.12| 0.05
Advantage: 24/7 access 020 0.07| 009| 0.12| 100| 0.20| 0.16 | -0.12
Advantage: use while traveling 006 | 0.13| 0.18| 0.19| 020 1.00| 0.31| 0.14
Advantage: Ease of adoption 0.12| 0.20| 020| 0.19| 0.16| 0.31| 100 0.38
Advantage: Easy/simple/user | 0.05| 0.06 | 0.15| 0.12| -0.12| 0.14| 0.38| 1.00
friendly
Table 11: Inter-Item Correlation Matrix for Section 6 - App adoption & discontinuation
Q1 Q2 [ Q3 [ Q4] Q5 | 06 | Q7
Uninstall: Complexity of usage 1.00| 0.07| 003| 0.25| 0.13| 0.16 0.09
Uninstall: False Advertisement 0.07| 100| 0.16| 0.24| 0.26| 0.34 0.18
Uninstall: Too many Advertisements 0.03| 0.16| 1.00| 0.19| 0.22| 0.21 0.26
Uninstall: Unfriendly User interface 025 0.24| 019| 100| 0.25| 0.33 0.28
Uninstall: Delay in refund after payment 013 0.26| 022| 0.25| 100| 0.36 0.31
Uninstall: Poor customer service 016 | 034| 021| 0.33| 0.36| 1.00 0.24
Uninstall: Security concerns 0.09| 0.18| 0.26| 0.28| 0.31| 0.24 1.00
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Table 12: Inter-1tem Correlation Matrix for Section 7 — App Usefulness

Ql | Q2 | Q3 | Q4 | Q5 | Q6 | Q7
Purpose: Helps in educational needs 1.00| 046 | 0.26| 0.23| 0.29| 0.20| 0.15
Purpose: Addresses job related needs 046 | 1.00| 032 035| 040 0.34| 0.17
Purpose: Improves productivity 026 | 0.32| 1.00| 043| 044 | 030| 0.24
Purpose: Save time in various tasks 023 | 035| 043| 1.00| 0.49| 0.43]| 0.19
Purpose: Saves money/good deals/cashback 029 | 040| 044 | 0.49| 100| 0.36| 0.12
Purpose: Makes life easier 020 0.34| 030| 043| 036| 1.00| 0.30
Purpose: Reduces mental effort 0.15| 0.17| 024 0.19| 0.12| 0.30| 1.00
Table 13: Inter-Item Correlation Matrix for Section 7 - App Usefulness
Q1 Q2 Q3 Q4 Q5 Q6 Q7
Rate the usefulness of mobile app 1.00 -0.14 |-0.26 | -0.07 |-0.08 |0.18 |-0.01
Statement: difficulty in traveling -0.14 1.00 |0.08 [{0.08 |0.15 |-0.12 |0.06
Statement: boring life -0.26 0.08 |100 [0.04 |0.06 |-0.14 |0.00
Statement: achieve important things -0.07 0.08 |[0.04 |1.00 |0.04 |-0.05]-0.08
Statement: Accomplish things quicker | -0.08 0.15 |0.06 |0.04 |1.00 |-0.07|-0.09
Comfortable with financial apps? 0.18 -0.12 |-0.14 | -0.05 |-0.07 |1.00 |-0.14
Safe using credit card on app? -0.01 0.06 |0.00 |-0.08 |-0.09 |-0.14 |1.00

3.4 Data Pre-processing and Analysis

It is beneficial to preprocess the data to get authentic results and investigate the analysis. Since

the questionnaire only has multiple choice questions, which were made compulsory, no missing

values exist. Before analysis, the minimum and maximum of all variables are checked to ensure

that all data values are in the desired range. The data is coded at SPSS to find out the trends

and tendencies of the variables. Data is analyzed using univariate and bivariate analysis whose

results are discussed in the next chapter.
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3.5 Introduction of Demographic for Sample Representation

Another important aspect of the survey research is the introduction of certain
variables/demographics of the respondents to control the accumulation of information for these
characteristics. For this study, five such variables are introduced, namely, Gender
(Male/Female), Education (qualification of the respondents), Employment status, Work
experience (Work experience in years of respondents), and age. A pictorial representation of
these frequency distributions is shown in Figure 1 to Figure 6.

In Figure 1, the distribution of respondents concerning gender shows that 54.14 % of the
respondents are male and 45.86 % are female. For the information in Figure 2 about the
Education of respondents, Graduates (51.74%) and Undergraduates (29.9%) have the largest
share since the survey is conducted amongst masters’ students. Next in line are the
postgraduates (26.6%). Figure 3 shows the frequency distribution of employment statuses of
respondents. (59.2%) of the respondents are students, (19.5%) respondents are employed,
(14.5%) respondents are unemployed while (6.8%) are self-employed. Figure 4 illustrates the
frequency distribution of the work experiences of the respondents. The majority (89.6%) of
respondents have experience of less than five years. In comparison, only 10.4% of respondents
have experience in between 5-15 years. The categories of 15-25 years and 25+ years have zero
respondents. Figure 5 shows the respondents and the frequency of age groups they lie in.
Majority of the respondents are from age group 21-30 (77.8%), while some respondents are
below 20 (18%). Very few respondents are above the age 31 (4%). The professions of the
respondents are shown in Figure 6. More than half of the respondents are Students (66.3%).
Then came the respondents who have professions such as Teaching (5.9%), Engineer (5.6%),
Finance and Marketing (4.7%), Entrepreneurship (2.1%), Media & Arts (3%), Medical (5.9%),

Freelancer (1.5%), others (5%).
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Chapter 4

Results and Discussion

4.1 Statistical Analysis of the Statements of Questionnaire

This section deals with the survey results showing numerical estimates of the respondents for
the 68 questions. General trends and tendencies of the collected information with respect to
each variable and section are evaluated. Bar charts show percentages against each option. The
total count differs for a few variables since some new questions were added after conducting

the pilot study. The results for each variable and section are provided below:

4.1.1 Section 1 - User Screening:
The first section consisted of one question only. The purpose of this section is to screen the
people who use smartphones. Out of 354 people who attempted the questionnaire, 338 people

were smartphone users, while 13 were not.

4.1.2 Section 2 - User Info:
The second section, i.e., the first twelve questions of the survey, covers the user’s information.
Section 3.4 contains bar charts showing the percentage of the respondents for Age, Profession,
Employment status, Education, Work experience, and Gender are already provided in Figures
1 to 6. The percentage of respondents concerning City, Association with the university, Marital
status, Travel history, Relatives abroad, and Friends & Family with smartphones are shown

in Figure 7-12.
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Figure 7 shows that most respondents belonged to cities like Karachi (33.73%), Islamabad
(26.33%), Faisalabad (11.24%), and Lahore (10.06%). This is mainly because these are the
largest cities in Pakistan with the greatest pool of students. The remaining students belonged
to cities like Hyderabad, Interior Sindh, Multan, etc.

Figure 8 shows the association of the respondents with the university. Around 86% of
respondents are students since the survey is conducted at the university. While 8.88% are alums
and 3.85% are faculty. Since most respondents are students, only 13% are married, as shown
in Figure 9. While the remaining 87% are unmarried.

Figure 10 shows that 50% of the respondents have traveled abroad, and Figure 11 shows that
52% have relatives abroad. While Figure 12 shows that the majority of the friends and family

of the respondents are smartphone users.
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Figure 7 City of respondsents
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Figure 12 Friends and family of respondents with smartphones

4.1.3 Section 3 - Phone Info:

The third section comprises four questions. This section focused on collecting information

about the phone and its usage. It is important to have this information to understand the

adoption and switching of mobile applications. Figures 13 to 16 show the percentages of

responses in section 3.

Figure 13 shows that 84.32% of respondents have purchased their mobiles while only 15.68%

have gifted mobiles. Most respondents are Android users (79.29%), as shown in Figure 14,

Second, are Apple users (18.93%), and the remaining are Windows (1.78%) users. This is

mainly because Android's mobile operating system market share in Pakistan is very high [36]

Figure 15 shows that almost half of the respondents have owned a phone for 5-10 years.

35.21% have owned it for less than five years, and 11.24% for 10-15 years. Whereas only
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2.66% have owned it for more than 15 years. Since most respondents are young students,
possession for longer years is less.

Figure 16 shows that 40.83% of respondents use their mobile for 3-6 hours, while 26.04% use
it for 6-9 hours daily. 22.49% use the phone for less than 3 hours, while 10.65% use it for more

than 9 hours. The average global screen time of mobile usage is 3 hours and 15 minutes [37],

but students of Nust are using mobiles more than that.
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Figure 13 Acquirement of phone
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Figure 16 Time spent on phone
4.1.4 Section 4 — Mobile Applications:

The fourth section consisted of questions about the type of applications used and their
frequency. Thirty-five such applications are chosen from the list of top-ranking applications in
Pakistan [38]. Globally, mobile applications are divided into six categories [39] out of which
five are used. The utility and productivity application category is combined into one. So, these
35 applications are divided into four categories for simplicity in general discussion. These are
lifestyle, social media, utility & productivity, and games/entertainment applications. For all the
applications, their frequency of usage in asked in four options, which is ‘Daily,” “Weekly,’
‘Monthly,” and ‘Don’t use’.

Figure 17 to 24 shows the lifestyle applications. It can be seen that for traveling, people prefer

Bykea, Careem, and Indriver more than Uber and Svwl. The reason for this could be that Bykea
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and Indriver are more reasonable compared to others due to their rate setting option, and since
the respondents are mainly students, these are the feasible choices. At the same time, Careem
is the safest option, with the quickest customer service. In food delivery applications,

Foodpanda is used more frequently than Grocerapp. While in music applications, Soundcloud

is preferably more used than Spotify.
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Figure 25 to 30 shows the popular social media applications. The instant messaging social
media app WhatsApp is the most used among the respondents, with almost 96% using it daily.
Next came Instagram (78%) and Facebook (64%), with the highest daily usage. These were
followed by Snapchat (58%), LinkedIn (23%), and Twitter (24%). LinkedIn and Twitter are

the two social media applications with the largest non-using respondents.
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Figure 28 Frequency usage of snapchat Figure 29 Frequency usage of twitter
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Figure 30 Frequency usage of whatsapp Figure 31 Frequency usage of linkedin

Figure 32 to 44 shows the utility and productivity applications. Email (73%) and Calculator
(48%) are the two most frequently used daily applications. These are followed by Docs (44%),
Notepad (36%), Sheets (27%), and Dictionary (24%). Teams (13.61%) was the most preferred
application for online meetings and classes. However, the use percentage was high when the
pilot survey was conducted. During Covid, 28% used teams daily, and 30% used them weekly.
For online transactions, Mobile banking is used by 28.7% of respondents daily and 30.47%
weekly. In comparison, Wallet pay apps are used at 13.91% daily and 16.86% weekly. Google
Maps was another frequently used app, with only 8% of respondents not using it, while the

majority did not use Cap Cut (72.9%).
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Figure 46 to 52 shows the game's entertainment apps. Youtube was the most frequently used
app, with almost 82% using it daily. Netflix was next in line, with 29.59% using it daily and
30% using it weekly and monthly. Tik tok, on the other hand, was not used by the majority
(70.41%). Gaming applications also are not used by the majority. Four games are selected out

of Pakistan's top 100 downloaded games (https://www.mobileaction.co/top-apps/games-

27/android/pk). These are Candy Crush, Ludo Star, PUBG, and Subway Surfers. More than

79% of the respondents did not use the applications.
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Figure 53 shows that Artificial intelligence, Virtual shopping, Delivery drones, and visual
product search are the most preferred features that respondents want to see in applications in

the future. While augmented reality, virtual shopping assistants, and voice shopping are next.
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Figure 53 Future Application preferences
415 Section 5 — Users skill level:

The fifth section consisted of questions about how easy it is for the user to download and use
the applications without any challenges.

It can be seen in Figure 54 that the majority of the respondents found it very easy to download
the application. Only around 3% of the respondents found it difficult to download them.
Similarly, it can be seen in Figure 55 that most of the respondents (88.76%) can learn an
application in a few minutes only. As seen in Figure 56, personal interest and awareness are
the two most important factors in using mobile applications without any challenge. Training is
not considered an important factor since most respondents an application. Video tutorial is also

not selected as an important factor by most of the respondents.
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4.1.6 Section 6 — App adoption and discontinuation:

The sixth section included questions about what influences the respondents to download and
uninstall an application.

Since the 21st century is known as the age of information, the most important factor influencing
an application's downloading is social media, as seen in Figure 57. Social media is a place full
of information on how to use an application, and free publicity can be done along with paid
advertisement. The influence of reviews and ratings and friends also seemed significant. While

family influence is low.
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Figure 57 Influence on app installation

The respondents consider All four options important for choosing mobile applications over

web applications, as seen in Figure 58. However, 24/7 access in mobile applications is selected

by the most.
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Figure 58 Advantages of mobile apps
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When it comes to uninstalling an application, the reason selected by most respondents is the
unnecessary advertisements while using it, as seen in Figure 59. At the same time, false
advertisements, unfriendly user interface, poor customer service, security concerns, and
complexity of usage are a few other reasons that significantly affect application usage.
However, delay in a refund after application payments is not considered an important factor

since most downloaded apps are free [40].
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Figure 59 Reasons to uninstall mobile apps
4.1.7 Section 7 — App usefulness:
The seventh section consisted of questions about whether the users find mobile applications
useful or not.
Mobile applications have become a critical component of modern life, and their importance is

only expected to grow. This can be seen by the results, where around 70% of the respondents
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find mobile applications useful, and only 6% find them unuseful. While the remaining find it
neither useful nor unuseful, as shown in Figure 60.

Overall, the purpose of using a mobile application is to provide a more convenient and
personalized experience for users, whether through access to information, entertainment, or
services. Respondents are asked about different purposes for using an app. The most selected
reason is that it helps with educational needs since most respondents are students. Users also
found that mobile apps save time on various tasks and make life easier. The purpose selected
the least by users is that it reduces mental effort, as shown in Figure 61. The respondents were
also asked some other statements about using mobile applications. The two most selected
options for using mobile applications are that they help achieve important things and
accomplish things quickly.

Users are then asked about their comfortability using finance-banking applications. Users'
comfort level with finance and banking applications can vary depending on several factors,
such as age, experience, and trust. Generally, younger users who have grown up with mobile
technology may be more comfortable using finance and banking applications than older users
who are less familiar with the technology. It can be seen in Figure 63 that only 23% of the users
are uncomfortable with such applications, while around 50% are comfortable. The remaining
24% have neutral views. However, concerning the use of credit cards on mobile applications,
37% are uncomfortable entering the details, 23% are comfortable, and 39% have neutral views,

as seen in Figure 64.
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4.2 Bi variate analysis of data

To analyze the empirical relationship between variables, two qualitative variables, namely Age
and Gender, are chosen. These variables are analyzed against all the remaining variables to

achieve our research objective in the following section.

4.2.1 Analyzing gender: Phone usage and comfortability
Table 14 shows that female comparatively need slightly more time to learn mobile applications.
Male students are comparatively more confident in learning new technology than female [41].

However, there is not much empirical evidence to support the statement.

As for the survey results, females spend more time on the phone daily. Around 45% of females

spend more than six hours on the phone compared to only 30% of males. As per the United
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Kingdom Online Measurement (UKOM) study, females spend more time on mobile than
males. [42] [43]. Apart from making calls, playing games, and searching the internet for
information, women also use their smartphones for other activities. They mostly pick up their
smartphones to check social media updates. Women are more inclined than males to use

smartphones for networking and communication.

The percentage of iPhone and Android users are about the same in both the genders. However
the percentage of purchased cellphones are more in males compared to females. 20.6% females

have gifted cell phones compared to only 11.5% of males.

Males are more comfortable using financial banking mobile applications than females. Males
are more tech-savvy than women because women feel less confident when using technology
[44]. However, in recent years, significant efforts have been made to promote gender equality
and inclusivity in technology to bridge the gender gap and provide equal opportunities for
everyone. As a result, more females have been entering and excelling in various technology-
related fields lowering the difference gap. Another reason for women using fewer technology
applications is that the manufacturers do not consider their needs while making a product, and
marketers do not target them while selling it. To successfully market tech to women, companies
must think beyond pink. Women already control 75% of consumer spending, and according to,

Catalyst, they are also closing the gap with men on consumer electronics purchases [45].

When it comes to using credit cards on mobile applications, the majority of both genders are
not comfortable doing it. However, the reluctance shown by females (38.7%) is slightly more
than that of males (36.1%). It is important to note here that the respondents of this survey are

mainly students from Pakistan only. Globally, the usage of cards is very common. According
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to a finding by the PEW research center, more than 80 percent of mobile payment users connect
a credit or debit card or bank account to fund the mobile application transactions they use most

often [46].

4.2.2 Analyzing gender: App usage frequency
It can be seen in the Table 16 that the percentage of males selecting future applications is
comparatively more than that of females. Artificial intelligence, augmented reality, and
delivery drones are the three most selected future applications by both genders, while voice
shopping is the least preferred. Artificial intelligence and augmented reality are in high demand
due to their enhanced capabilities, automation, and personalized data-driven approach for
users. While delivery drones, on the other hand, have a bright future for developing countries
like Pakistan. Drones can be particularly valuable for last-mile delivery, which is often the
most challenging and costly part of the delivery process. Drones can quickly transport small
packages and reach remote or hard-to-access areas more efficiently than traditional delivery

methods at a lower cost.

Both males and females have preferred personal interest as a factor in using a mobile
application without difficulty. Personal interest in a mobile application makes you more likely
to be motivated to invest time and effort into learning how to use it effectively. This motivation
can drive your curiosity and exploration, making the learning process more enjoyable and

rewarding.

Social media has the strongest influence on males (67.8%) and females (66.5%) in
downloading the application, while family influence has the least influence. Overall, males

have selected the advantages of mobile applications over web applications more in quantity.
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For males, simple and easy user interface (64.5%) is the most selected advantage, while for
females, it is 24/7 access (62.6%). Females mostly use mobile phones for communication and
social networking services, while males use them for business purposes, sports, and finances
[47]. Therefore, the biggest advantage for females is to have access to it all the time only, while

males have more advantages.

The two most selected reasons for uninstalling an app by males and females are too many
advertisements and an unfriendly user interface. In contrast, the most selected reasons to use
apps are helping with educational needs, addressing job-related needs, reducing effort and

improving productivity, saving time in various tasks, and making life easier.

More than 50% of both the males and females disagrees to the statement that without mobile
applications travelling becomes difficult. While more than half of the males (53.6%) disagreed
to the statement that life becomes boring without mobile applications, 51.6% females agreed
to it. This is mainly because females are more fond of using communication and social apps,

without which life might appear to be boring to them.

4.2.3 Analyzing gender: Adoption and Switching factors
Compared to females, Males use commuting apps like Careem, Uber, Bykea, and Indrive more
often as seen in Table 15. While food delivery apps like Grocerapp and Foodpanda are used
more by females. The music apps SoundCloud and Spotify are also used more by males. A
study conducted in UAE states that 55% of users of Careem are males while only 45% are
females [48]. Safety is still the biggest concern in these commuting apps, so the number of
female users is still comparatively low. Similarly, the music streaming platforms like Spotify

and SoundCloud are used more by males than females. This may be because of the male
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domination in the top genres in these apps [49]. In contrast, females use food delivery apps
more, especially when outside. This is mainly due to the convenience of their busy lifestyle

[50] [51].

In the social media apps, LinkedIn, Twitter, and Facebook are used more by the males, while
Snapchat and Instagram are used more by the females. Instagram and Snapchat have more of
an influencer culture with visual content and aesthetics that appeal to women [52]. While
LinkedIn, Twitter, and Facebook are more professional platforms to connect with people for

career purposes or to raise awareness [53].

Mobile wallets and mobile banking apps are more frequently used by males than females.
Financial management preferences are more for males, and their technology adoption rate is
also higher. Therefore their access to banking services is more. As per the results, males use
productivity applications more than females. Men generally show more interest in technology
and productivity applications, but women have a greater need to satisfy their social needs via

a social media application [54]

As per the results, Females use more gaming and entertainment apps than males. Although
males are fonder of playing games on applications, the games selected in the survey have more
of a social and community aspect involved with a casual gaming appeal, due to which their
popularity in females is more. However, the users of PUBG are more males than females.

Table 14 Phone usage and comfortability of Gender

Gender
Male Female
Time is required to learn mobile | Few Minutes 1.6% 1.3%
app? Few hours 89.6% 84.5%
Few days 7.7% 11.6%
Few weeks 0.0% 1.9%
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Few months 1.1% .6%

Time on phone daily? 0-3hrs 29.5% 14.2%
3-6hrs 41.5% 40.0%
6-9hrs 19.7% 33.5%
9-12+ hrs 9.3% 12.3%
operating system? Android 77.6% 81.3%
Apple 19.1% 18.7%
Windows 3.3% 0.0%
Other 0.0% 0.0%
Phone acquired? Purchased 88.5% 79.4%
Gifted 11.5% 20.6%
Other 0.0% 0.0%
Comfortable with fin-banking & | Very Uncomfortable 12.0% 14.2%
insurance apps? Uncomfortable 9.8% 12.9%
Neutral 21.3% 27.1%
Comfortable 23.0% 18.1%
Very Comfortable 33.9% 27.7%
Safe using credit card on app? Yes 26.2% 20.0%
No 36.1% 38.7%
Maybe 37.7% 41.3%

Table 15 App usage frequency of Gender

Gender
Male Female
1 2 3 1 2 3
Lifestyle Careem 8% 39% 52% 10% 26% 64%
Uber 5% 35% 60% 5% 26% 70%
Svwi 3% 16% 81% 2% 8% 90%
Indriver 23% 33% 44% 20% 32% 48%
Bykea 17% 38% 45% 1% 14% 85%
Foodpanda 29% 38% 33% 35% 38% 27%
Grocerapp 5% 13% 81% 9% 13% 78%
Spotify 33% 11% 56% 26% 10% 65%
Sound Cloud 34% 14% 51% 29% 17% 54%
Social media Instagram 81% 5% 14% 88% 3% 8%
Facebook 81% 7% 12% 70% 12% 18%
Snapchat 64% 9% 26% 69% 9% 21%
Twitter 45% 15% 40% 30% 16% 54%
Whatsapp 96% 3% 1% 97% 3% 0%
LinkedIn 49% 19% 32% 38% 23% 39%
Productivity / Utility Docs 75% 9% 16% 70% 18% 12%
Sheets 55% 18% 27% 43% 33% 24%
Email 89% 8% 4% 89% 6% 5%
Dictionary 47% 25% 28% 49% 21% 30%
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Games/ Entertainment

Future Application

Requirements to
use apps easily

What influences to
download app

Advantage of
mobile apps over
web apps

Calculator
Notepad
M-banking
Wallet/Pay
Skype

Zoom
Teams

Cap cut
Google map
Youtube
Netflix

Tik Tok
PUBG

Ludo Star
Subway Surfer
Candy Crush

1: Frequent use, 2: Monthly use, 3: Don't use

Virtual Shopping

Artificial Intelligence
Augmented Reality
Voice Shopping

Delivery Drones

Visual Product Search
Virtual Shopping Assistant
Awareness

Training

Personal Interest

Video Tutorial

Family

Friends

social media

reviews & ratings

24/7 access

Use while traveling

Ease of adoption
Easy/simple/user friendly

Complexity of usage

Table 16 Adoption and switching factors by gender

89% 8% 4% 83% 14% 3%
62% 19% 19% 66% 19% 15%
71% 11% | 17% @ 45% @ 17% 37%
39% 13% 48% 21% 14% 66%
14% 17% @ 69% 7% | 17% 76%
21% 37% 42% 14% 38% 48%
33% 25% 43% 21% 30% 49%
16% 16% 69% 10% 12% 78%
68% 24% 8% 46% 45% 9%
96% 4% 1% 98% 2% 0%
41% 17% 42% 49% 10% 41%
22% 4% 74% 25% 8% 66%
11% 8% 80% 6% 5% 88%
7% 11% 83% 8% 17% 75%
4% 9% 87% 9% 14% 7%
5% 8% 87% 13% 13% 75%
Gender
Male Female
Yes No Yes No

41.0% 46.4% 38.7% 43.9%
65.0% 22.4% 39.4% 43.2%
29.5% 57.9% 16.8% 65.8%
19.7% 67.8% 13.5% 69.0%
37.2% 50.3% 27.1% 55.5%
33.9% 53.6% 22.6% 60.0%
24.0% 63.4% 17.4% 65.2%
38.3% 61.7% 43.9% 55.5%
10.9% 89.1% 5.8% 94.2%
67.8% 32.2% 65.8% 34.2%
23.5% 76.5% 23.2% 76.8%
24.0% 76.0% 21.9% 78.1%
43.7% 56.3% 43.9% 56.1%
67.8% 32.2% 66.5% 33.5%
40.4% 59.6% 40.6% 59.4%
61.7% 38.3% 62.6% 37.4%
56.8% 43.2% 49.7% 50.3%
51.9% 48.1% 40.6% 59.4%
64.5% 35.5% 54.2% 45.8%
33.3% 66.7% 38.1% 61.9%
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Reasons to False Advertisement 55.2% 44.8% 38.7% 61.3%

uninstall apps Too many Advertisements 68.3% 31.7% 64.5% 35.5%
Unfriendly User interface 44.8% 55.2% 38.1% 61.9%
Delay in refund 20.2% 79.8% 12.3% 87.7%
Poor customer service 39.9% 60.1% 36.8% 63.2%
Security concerns 38.3% 61.7% 32.9% 67.1%
Purpose of using | Helps in educational needs 77.0% 23.0% 78.1% 21.9%
apps Addresses job related needs 56.3% 43.7% 54.8% 45.2%
Reduces effort & improves 63.4% 36.6% 56.8% 43.2%

productivity
Save time in various tasks 72.7% 27.3% 67.7% 32.3%
Good deals/for cashback 48.6% 51.4% 47.1% 52.9%
Makes life easier 64.5% 35.5% 65.2% 34.8%
Reduces mental effort 36.6% 63.4% 34.8% 65.2%
Mobile application = Accomplish things more quickly 72.7% 27.3% 67.7% 32.3%
helps: Achieve important things 70.5% 29.5% 56.8% 43.2%
Without mobile Life gets boring 46.4% 53.6% 51.6% 48.4%
app: Traveling becomes difficult 46.4% 53.6% 47.1% 52.9%

4.2.4 Analyzing age groups: Phone usage and comfortability
The survey results in Table 17 shows that most users require only few hours to learn a mobile
application. Since mobile applications aim to make things more convenient, the developers
make simple mobile applications with a straightforward interface and simple workflow [55].

This makes it easier for all age groups to use mobile applications.

Most age groups spend about 3-6 hours on the phone daily. With the increase in age, the time
spent on the phone is decreasing. The age group 21-30 spends the highest time on mobile. As
per the App usage statistics of 2023 by ComScore, the heaviest mobile app users are aged 18-

24 [56].

Around 80% of users below 30 are Android users compared to 90% of users above 30. This
shows that with the increasing age, iPhone users are decreasing. As per research, younger

people prefer using iPhones compared to adults [57].
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Majority of the users aged 31-40 have purchased mobile phones; however, this number

decreases with age. Users below 30 have more percentage of gifted mobile phones.

As per the results, adults are more comfortable using finance banking and insurance
applications. 57% of 31-40 age group users are comfortable with financial apps, while only
34% of users below 20 are comfortable with them. Adults have more experience with financial
management and have a greater need for financial applications to manage their finances, which
could make them more likely to use financial applications on mobile devices. However, 43%
of 31-40 age group users do not feel safe when it comes to using credit cards on mobile

applications. The younger users, in contrast, are more comfortable with it.

4.2.5 Analyzing age groups: App usage frequency
Table 18 shows that Indrive is the most used commuting app in all age groups, especially 30+
users. This is probably because of their rate-setting option, which is also recently made
available in other apps. Foodpanda is preferred over Grocerapp and is used the most by the age
group 21-30. Spotify is preferred over SoundCloud by the youngest age group since they are
looking for music and connecting with people, and Spotify has a larger audience. While the
adults prefer Soundcloud more as its library size of user-generated music and podcast is greater,
which may appeal to the older generation who are interested in a wider range of music and

audio content [58].

WhatsApp is the most used social media application by all the age groups. Users below 20 use
Instagram (90%) and Snapchat (79%) more frequently compared to Facebook (59%) and
Twitter (28%). While users between 21-30 use Instagram (85%) and Facebook (79%) more

compared to Snapchat (66%) and Twitter (42%). The users between 31-40 use Facebook (93%)
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the most, while Instagram (50%), Snapchat (29%), and Twitter (21%) are used comparatively
less. We can also see from the results that the LinkedIn app is used more with the growing age.
Users below 20 use it the least (20%), while those aged 31-40 use it the most (86%). Adults
use LinkedIn more because it is a professional social networking platform primarily designed
for business and career purposes. They tend to have more established careers and professional
networks, making LinkedIn a natural fit for them. In comparison, younger people use Snapchat
and Instagram more than other age groups. These platforms are popular among younger
generations for their visual and social features, which allow users to share photos and videos
with their friends and followers. When it comes to Facebook, it used to be the most popular
social media application, however, younger people have abandoned using Facebook. It is now

more commonly used by adults above the age of 40 [59].

The three most used productivity apps by users of all age groups are Docs, Emails, and
Calculator. The use of dictionary apps is decreasing with increasing age since older people
have a better vocabulary and understanding of words. At the same time, the use of mobile
banking apps is increasing with the increasing age. One possible reason is that older people
have more assets and financial responsibilities than younger people, such as savings, retirement
accounts, and investments. The use of Google map apps is used least by the users below 20

since their requirement to navigate is less compared to adults who are allowed to drive.

YouTube (97%) is the most used entertainment app by all age groups. Free gaming apps like
PUBG, Ludo Star, Subway Surfer, and Candy Crush are comparatively used more by users
below 20. The use of TikTok is decreasing with age since its content is largely focused on

short-form videos designed to be entertaining and shareable, which tends to appeal more to
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younger audiences. As per comScore, the majority of TikTok users are under 30, with the

largest demographic being in the 10-19 age group [60].

4.2.6 Analyzing age groups: Adoption and Switching factors
Artificial intelligence is the most wanted future app in all age groups, especially age group 31-
40 as shown in Table 19. The least desired mobile application in the future by the youngest
group is augmented reality, while for the users above 20 it is voice shopping. With the
increasing use of Al and ML, mobile applications that leverage these technologies to provide
personalized recommendations and automate tasks are in high demand. For example, Al and
ML-powered chatbots that can answer questions, offer customer support or provide

personalized recommendations are used by many companies. [61]

More than 60% of all age groups choose personal interest as the factor that helps use mobile
applications without any challenge; however, for the age group 31-40, awareness factor is
equally important. While training is the least selected factor by all age groups, but for the age
group 31-40, video tutorial is equally unimportant. Users who are not motivated to use the
application or who have little interest in its features find it more challenging to use the
application effectively. While training is not required to use a mobile application in most cases.
Mobile applications are designed to be user-friendly and intuitive, with clear and simple user

interfaces that make it easy for users to navigate and use the application. [62]

Social media has the greatest influence in installing a mobile applications in all age groups by
roughly 60%. This is mainly because of social media advertising and recommendations from

media influencers. In contrast, the family has the least influence in all age groups. Family
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influence is usually on the younger users, where parental control comes into play. Since the
data collected is mainly from adults, family influence is the least.

For the age group below 20 and 21-30, user friendliness and 24/7 access are the most selected
advantages of mobile apps over web applications. The age group 31 - 40 selected easy to use
while traveling the most, while of 24/7 access, ease of adoption, and user-friendliness are also
important for them.

The three most selected reasons to uninstall a mobile application by users are too many
advertisements, false advertisements, and unfriendly user interface by all age groups. However,
the age group 31-40 found these reasons more affecting than younger age groups. When mobile
applications display too many ads or ads that are irrelevant to the user, it can disrupt the user's
flow and reduce their engagement with the app. This can lead to a decrease in user satisfaction
and ultimately result in the user uninstalling the app. Unless the users have specifically
consented to it, they generally have negative attitudes toward mobile advertising [63]. A user
interface that is difficult to navigate, confusing, or unattractive can frustrate users and decrease

their engagement with the app. [64]

Users were asked about different purposes for using mobile applications. Most age groups
agreed that mobile applications help with educational needs, especially those below 20 and 21-
30. Many apps nowadays are specifically designed to help with educational needs. Starting
from information-providing apps like Khan Academy to testing apps like Quizlet. Interactive
classroom sessions can also be conducted via apps like Zoom, teams, and google classroom.
About 50% of each age group agree that mobile apps also help with job-related needs. LinkedIn

and Rozee apps are used for networking, job search, and industry insights. Instead of dropping
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the CVs, interviews can be easily scheduled after scanning the profiles of candidates with these

apps.

The second most selected purpose of using mobile applications is saving time. While
improving productivity and making life easier are also among the selected purposes. Mobile
apps save time and improve productivity through their streamlined process and automation

[65]. The real-time updates and personalization make life of the user easier.

Only the users above 30 agrees that traveling becomes difficult without mobile apps. However,
most of the younger users do not agree with this. Adults may find mobile apps helpful for
navigation, finding local attractions and activities, and staying in touch with family and friends.
For example, translation apps can be useful for communicating with locals who may not speak
the same language. Additionally, mobile apps that provide information about accessibility and
mobility can help them plan their trips and ensure they can navigate their surroundings
comfortably. These features can be helpful to younger people as well. However, not all younger
people are reliant on mobile apps for travel. Some may prefer traditional methods such as
guidebooks or simply asking locals or their friends and family for recommendations.
Moreover, there may be situations where mobile apps are not practical or reliable, such as when
traveling to remote areas with limited internet access.

Half of the users above 30 agrees that life becomes boring without mobile apps, while majority
of those below 30 disagree. Life does not necessarily get boring without mobile applications.
While mobile applications can provide entertainment, convenience, and access to information,
they are not essential to living a fulfilling life. There are many other ways to stay entertained,

connect with others, and access information without mobile applications. For example, you can
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participate in outdoor activities, spend time with friends and family in person, attend events

and gatherings, and engage in hobbies and interests that do not require mobile technology.

Table 17 Phone usage and comfortability of age groups

Time required to learn app:

Time on phone daily:

operating system:

Phone acquired:

Comfortable with fin-banking &

insurance apps:

Safe using credit card on app:

Table 18 App usage frequency by age group

Lifestyle

Careem
Uber

Svwil
Indriver
Bykea
Foodpanda
Grocerapp

Spotify

Few hours
Few days
Few weeks
Few months
0-3hrs
3-6hrs
6-9hrs
9-12+ hrs
Android
Apple
Windows
Purchased
Gifted

Uncomfortable

Neutral
Comfortable
Yes

No

Maybe

Age (In years)

Below 20
85.2%
13.1%

0.0%

1.6%
26.2%
41.0%
26.2%

6.6%
80.3%
19.7%

0.0%
78.7%
21.3%
42.6%
23.0%
34.4%
23.0%
34.4%
42.6%

21-30

89.4%
8.7%
1.1%
0.8%

22.1%

39.9%

26.2%

11.8%

78.3%

19.4%
2.3%

85.2%

14.8%

20.2%

24.3%

55.5%

24.3%

37.6%

38.0%

31-40
92.9%
7.1%
0.0%
0.0%
14.3%
57.1%
21.4%
7.1%
92.9%
7.1%
0.0%
92.9%
7.1%
21.4%
21.4%
57.1%
7.1%
42.9%
50.0%

Age (In years)

Below 20
1 2
10% 21%
7% 23%
0% 11%
11% 31%
10% 25%
28% 30%
5% 11%
34% 5%

3
69%
70%
89%
57%
66%
43%
84%
61%

1
9%
5%
3%
23%
10%
32%

7%
29%

21-30
2
37%
33%
13%
33%
28%
41%
13%
12%

3
54%
63%
84%
44%
62%
26%
79%
59%

1
7%
7%
0%
36%

7%
36%
14%
21%

31-40
2
21%
29%
0%
29%
14%
14%
14%
7%

71%
64%
100%
36%
79%
50%
71%
71%

61



Sound Cloud 30% 10% 61% 33% 16% 51% 29% 29% 43%

Social media | Instagram 90% 0% 10% 85% 5% 10% 50% 14% 36%
Facebook 59% @ 11% @ 30% @ 79% @ 10% @ 12% @ 93% 0% 7%

Snapchat 79% | 10% | 11%  66% 9%  25%  29%  14%  57%

Twitter 28% | 16% | 56% 42%  15%  43%  21%  14%  64%

Whatsapp 100% | 0% | 0%  96% 3% 1%  100% 0% 0%

Linkedin 20% | 21% | 59%  47%  21%  32%  86%  14% 0%

Productivity / | Docs 74% | 10% | 16% | 72%  14%  14%  86% 0%  14%
Utility Sheets 46% @ 28% @ 26% @ 49% @ 25% @ 26% @ 79% @ 0% @ 21%
Email 80% @ 11% 8%  91% 6% 3%  86% 0%  14%

Dictionary 56% @ 13% @ 31% @ 46% @ 25% @ 28% @ 43% @ 21%  36%

Calculator 84%  11% 5%  86%  11% 3%  100% 0% 0%

Notepad 62% | 23%  15%  65%  18%  17%  57%  14%  29%

M-banking 34% @ 18% @ 48% @ 63% @ 14% @ 23%  93% 0% 7%

Wallet/Pay 28% | 16%  56%  32%  13%  55%  14% 0%  86%

Skype 7%  18% @ 75%  12% @ 16% @ 72% @ 7%  21%  71%

Zoom 18% = 43%  39%  17%  36%  47%  29%  43%  29%

Teams 15%  28%  57%  30%  27%  43%  36%  21%  43%

Cap cut 23% | 21% | 56%  11%  13%  77% 8% 0%  92%

Google map 52% @ 33%  15% @ 58%  35% 7%  92% 8% 0%

Games/ Youtube 97% 3% | 0% 97% | 3% 0%  100% 0% 0%
Entertainment | ofjiy 30% | 16%  54% @ 49%  13% = 38%  36%  21%  43%
Tik Tok 39% 5%  56%  20% 7%  73%  21% 0%  79%

PUBG 8% | 10%  82%  10% 6%  84% 7% 0%  93%

Ludo Star 10%  15%  75% 7%  14%  79% 0% 0% 100%

Subway Surfer | 10% = 13% | 77% 6%  11%  83% 0% 8%  92%

Candy Crush 7%  13%  80% 9% 9%  82% 8% 8%  83%

1: Frequent use, 2: Monthly use, 3: Don't use

Table 19 Adoption and switching factors by gender

Age (In years)

Below 20 21-30 31-40
Yes No Yes No Yes No
Future Application | Virtual Shopping 34.4% | 65.6% | 50.2% | 49.8% | 50.0% | 50.0%
Artificial Intelligence 57.4% | 42.6% | 63.7% | 36.3% | 66.7% | 33.3%
Augmented Reality 9.8% 90.2% | 33.0% | 67.0% | 25.0% | 75.0%
Voice Shopping 11.5% | 88.5% | 22.3% | 77.7% | 16.7% | 83.3%
Delivery Drones 27.9% | 72.1% | 40.9% | 59.1% | 41.7% | 58.3%
Visual Product Search 24.6% | 75.4% | 36.7% | 63.3% | 25.0% | 75.0%
Virtual Shopping Assistant 16.4% | 83.6% | 26.5% | 73.5% | 33.3% | 66.7%
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Requirements to
use apps easily

What influences to
download app

Advantage of
mobile apps over
web apps

Reasons to
uninstall apps

Purpose of using
apps

Mobile application
helps:

Without mobile
app:

Awareness
Training
Personal Interest
Video Tutorial
Family

Friends

social media
reviews & ratings
24/7 access

Use while traveling
Ease of adoption

Easy/simple/user friendly
Complexity of usage

False Advertisement

Too many Advertisements
Unfriendly User interface

Delay in refund

Poor customer service
Security concerns

Helps in educational needs
Addresses job related needs

Reduces effort & improves
productivity
Save time in various tasks

Saves money/good deals/cashback
Makes life easier

Reduces mental effort
Accomplish things more quickly

Achieve important things
Life gets boring
Traveling becomes difficult

| 37.7% ‘ 62.3% ‘ 40.5% | 59.5% ‘ 64.3% ‘ 35.7% ‘
9.8% | 90.2% K 8.4% | 91.6%  7.1% | 92.9%
60.7% | 39.3% | 68.4% | 31.6% | 64.3% | 35.7%
18.0% | 82.0% | 25.5% | 74.5% | 7.1% | 92.9%
18.0% | 82.0% | 24.0% | 76.0% | 28.6% | 71.4%
34.4% | 65.6% | 46.8% | 53.2% | 28.6% | 71.4%
62.3% | 37.7% | 68.8% | 31.2% | 57.1% | 42.9%
32.8% | 67.2% | 41.4% | 58.6% | 57.1% | 42.9%
52.5% | 47.5% | 64.6% | 35.4% | 57.1% | 42.9%
34.4% | 65.6% | 57.0% | 43.0% | 71.4% | 28.6%
37.7% | 62.3% | 48.3% | 51.7% | 57.1% | 42.9%
50.8% | 49.2% | 62.0% | 38.0% | 57.1% | 42.9%
31.1% | 68.9% | 35.7% | 64.3% | 50.0% | 50.0%
45.9% | 54.1% | 47.5% | 52.5% | 57.1% | 42.9%
50.8% | 49.2% | 68.8% | 31.2% | 92.9% | 7.1%
32.8% | 67.2% | 42.6% | 57.4% | 64.3% | 35.7%
8.2% | 91.8% | 18.6% | 81.4% | 14.3% | 85.7%
31.1% | 68.9% | 40.7% | 59.3% | 28.6% | 71.4%
27.9% | 72.1% | 37.3% | 62.7% | 42.9% | 57.1%
78.7% | 21.3% | 77.6% | 22.4% | 71.4% | 28.6%
44.3% | 55.7% | 58.2% | 41.8% | 57.1% | 42.9%
47.5% | 52.5% | 62.4% | 37.6% | 78.6% | 21.4%
63.9% | 36.1% | 71.1% | 28.9% | 85.7% | 14.3%
41.0% | 59.0% | 49.4% | 50.6% | 50.0% | 50.0%
62.3% | 37.7% | 65.0% | 35.0% | 71.4% | 28.6%
32.8% | 67.2% | 36.9% | 63.1% | 28.6% | 71.4%
65.6% | 34.4% | 70.7% | 29.3% | 85.7% | 14.3%
60.7% | 39.3% | 65.0% | 35.0% | 64.3% | 35.7%
44.3% | 55.7% | 50.2% | 49.8% | 42.9% | 57.1%
42.6% | 57.4% | 47.1% | 52.9% | 57.1% | 42.9%
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Chapter 5

Conclusion

This study is an exploratory analysis to determine the factors affecting mobile app adoption
and switching behavior. The data used for this study is collected via a semi-structured survey
from 354 students of NUST University. The analysis is based on uni-variable and bi-variable
analysis of the collected variables. Gender and Age groups are analyzed against all variables.
The gender distribution of respondents is roughly equal. Most respondents are in the age
bracket 21-30, some are below 20, and very few are above 31. The survey respondents are
using mobiles more than the average global screen time.

Respondents are mainly from Karachi, Islamabad/Rawalpindi, Faisalabad, and Lahore. About
50% of them have traveled and have relatives abroad. The majority of respondents are Android
users with purchased phones. A major proportion of respondents are graduates, while the
remaining are undergraduates and post-graduates with work experience of less than five years
of majority.

The respondents use Bykea, Careem, and Indriver more than Uber and Svwl. While Foodpanda
is preferred over Grocerapp and Soundcloud over Spotify. In social media apps, WhatsApp is
the most used messenger. While Instagram and Facebook are used more than Snapchat,
LinkedIn, and Twitter. In utility and productivity apps, google maps, email, and calculator are
the top-used apps, while in entertainment apps, Youtube has the highest number of users.

The respondents found it very easy to download and use the applications. They also selected

personal interest and awareness as the factors for using mobile apps without any challenges.
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Artificial intelligence, Virtual shopping, and Delivery drones are the three most preferred
features that respondents want to see in mobile apps in the future.

Social media is the most influencing reason to download an application. The influence of
reviews and ratings, and friends also seemed significant. While family influence is found to be
low. However, when it comes to uninstalling the application, too many advertisements and
false advertisements are the most. The greatest advantage of mobile apps over web apps is 24/7
access and easy and simple operations.

Most of the respondents found mobile applications to be useful. The most selected purposes of
using mobile applications are that they help with educational needs, save time, and make life
easier. When it comes to using finance and banking apps, half of the respondents are
comfortable using them. While the remaining half are either uncomfortable or have neutral
views. However, concerning the use of credit cards on mobile applications, only some are
comfortable entering the details, while the majority are either uncomfortable or have neutral
Views.

The female respondents needed slightly more time to learn mobile apps, and they spent more
time on their phones than males. Conversely, males are more comfortable with financial
banking applications and using credit cards on mobile apps. Both genders selected artificial
intelligence, augmented reality, and delivery drones as the most demanded future applications.
They also selected personal interest as a major factor in using mobile apps without any
challenges. The influence of social media was about equality for both genders. While the
advantages of mobile apps are chosen more by males than females.

Both genders selected too many advertisements and unfriendly user interfaces as the major
reason to uninstall an app. Both genders disagreed that traveling is made easier by mobile apps,

while more males disagreed that life becomes boring without mobile apps.
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Males use commuting apps like Careem, uber, and Bykea more than females. They also use
music apps SoundCloud and Spotify. In contrast, females use food delivery apps like
Foodpanda and groceapp more. Social media apps like LinkedIn, Twitter, and Facebook are
used more by males, while females use Snapchat and Instagram more. Males more frequently
use mobile wallets and mobile banking apps, while the casual gaming apps mentioned in the
survey are used more by females.

With the increase in age, the time spent on the phone is decreasing, and the respondents in the
age group 21-30 spend more time on mobile. Most of the respondents are Android users, while
the iPhone users are mainly in younger groups. Younger respondents are less comfortable using
finance and banking apps but more comfortable using credit cards.

Indrive is the most used commuting app in all age groups, especially 30+ users. Foodpanda is
preferred over Grocerapp and is used the most by the age group 21-30. The younger groups
prefer Spotify, while the adults use Soundcloud more. Users below 20 use Instagram and
Snapchat more frequently, while users between 21-30 use Instagram and Facebook, whereas
30+ users use Facebook the most. The LinkedIn app is used more with the growing age.

The use of dictionary apps is decreasing with increasing age since older people have a better
vocabulary and understanding of words. At the same time, the use of mobile banking apps is
increasing with the increasing age. Free gaming apps are used more by users below 20. While
the use of TikTok is decreasing with age.

Artificial intelligence is the most wanted future app in all age groups, especially age group 31-
40. Augmented reality is least preferred by respondents below 20, while the users above 20
least preferred voice shopping.

For users below 30, user friendliness and 24/7 access are the most selected advantages of

mobile apps over web applications. While for users above 30, easy to use while traveling is the
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most selected advantage. The three most selected reasons to uninstall a mobile application are
too many advertisements, false advertisements, and unfriendly user interface by all age groups.
However, the age group 31-40 found these reasons more affecting than younger age groups.

Most of the respondents, especially those below 30, agreed that mobile apps help with
educational needs. Respondents also agreed that apps save time, improve productivity, and

make life easier. Users above 30 agreed that mobile apps make traveling easier.

5.1 Key findings

o Social media is the most influencing reason to download an application. The influence
of reviews and ratings, and friends also seemed significant. While family influence is
found to be low.

o Too many advertisements and false advertisements are the reasons that results in
uninstalling of mobile apps

o Indriver, Foodpanda and Soundcloud are the most used lifestyle applications. While
Instagram and Facebook are two most used social media applications. In entertainment
applications, most respondents use youtube while in utility and productivity
applications, google maps, email and calculator are used most.

o Artificial intelligence, Virtual shopping, and Delivery drones are the three most

preferred features that respondents want to see in mobile apps in the future.

5.2 Limitations and Recommendations
Certain limitations of our study create scope for future research without undermining the value

of the present study. The proposed study will proceed with the following limitations:
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1. Thestudy is conducted in Pakistan, and the findings are specific to the Pakistani market.
Thus, future studies could investigate the same factors with data from different markets.
Such a comparative study would increase the generalizability of the present study and
bring out contrasting results (if they exist).

2. The research is based on the survey responses from young and young adults known to
be technology ready. Thus, a future study could address whether the same results are

good for aged audiences or even those with low technology readiness.

Despite the limitations, the study's novelty lies in its application, and the findings generated

provide thoughts to ponder for academicians and marketers.
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Appendix

6/14/23, 2:49 PM

App adoption and switching behavior (NUST)

App adoption and switching behavior
(NUST)

This survey is to research the factors which contribute to adoption of a mobile
application and its discontinuous use. A careful and honest response would be
appreciated. The survey consists of 6 sections.

Your participation in the survey is completely voluntary and all of your responses will be
kept confidential. No personally identifiable information will be associated with your
responses to any reports of these data.

* Indicates required question

1. Do you use a smartphone? *

Mark only one oval.

~ )Yes  Skip to question 2

) No

User Info

2. Name

3. Age (Inyears)*

Mark only one oval.

) Below 20

) 21-30
) 31-40
) 41-50

) Above 50

https://docs.google.com/forms/d/1CPi2q1VdJ60aPMPn7wMAny 3SuMQHJ SbSY9g6GLcY Tri/edit

113
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6/14/23, 2:49 PM App adoption and switching behavior (NUST)

4, Gender*

Mark only one oval.

() Male

() Female

5. Education *

Mark only one oval.

(__) Secondary
() Higher secondary
() Undergraduate
() Graduate

) Post graduate

() Other:

6. City*

7. Your association with NUST *

Mark only one oval.
() Student

() Faculty

) Worker/Staff
C ) Alumni

71 Visitor

() Other:

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy3SuMQHJ SbSY9g6GLcY TrM/edit

2113
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6/14/23, 2:49 PM App adoption and switching behavior (NUST)

8. Profession - Department *
(e.g. Professor - SEECS)

9. Employment status *
Mark only one oval.
() Student
() Unemployed
) Employed
() Self employed (business)

() Retired

10.  Work Experience *

Mark only one oval.

() Less than 5years
( )5-15 years

() 15-25years
() Above 25 years

11.  Marital status *

Mark only one oval.

7 Married
() Unmarried

() Other:

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy3SuMQHJ SbSY9g6GLcY TrM/edit

313
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6/14/23, 2:49 PM

12. Select the statements that apply to you *

Check all that apply.
|| I have travelled abroad
[ |1 have close relatives abroad

|| None of the above

13.  How many of your friend and family have smartphones? *

Mark only one oval.

() None of them

() Few of them
() About half of them

() All of them

Phone Information

14.  Which operating system do you have? *
Mark only one oval.
() Android
() Apple
() Windows

( :{,) Other:

15. How was the phone acquired?
Mark only one oval.

() Purchased
) Gifted
() Other:

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy3SuMQHJ SbSY9g6GLcY TrM/edit

App adoption and switching behavior (NUST)

413
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16. How long have you owned a smartphone? *
Mark only one oval.

) Lessthan5 years
) 5-10years
10- 15 years

) More than 15 years

17.  How much time do you spend on phone daily? *
Mark only one oval.

( )0-3hrs
( )3-6hrs
(_ )6-9hrs
()9-12+hrs

Mobile Applications

18. Do you use mobile apps on phone? *
Mark only one oval.

( )Yes

) No

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy3SuMQHJ SbSY9g6GLcY TrM/edit

513
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App adoption and switching behavior (NUST)

19. Tick the Lifestyle apps in your use *

Mark only one oval per row.

Daily

Weekly  Monthly

o
o

S
=1

use

Careem

Uber

Sound
Cloud

0 1010(0]0]010(0]0
0 1000101010100
0 1010(0]0]010(0]0
0 101010]0]010(010

20. Tick the Social media apps in your use *

Mark only one oval per row.

Daily

Weekly Monthly

o
o

3.
~+

use

Instagram

Facebook

Snapchat

Twitter

Whatsapp

LinkedIn

010(0]0]010

010(0]0]010
01010]0]010
010]0(0(0 |0

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy3SuMQHJ SbSY9g6GLcY TrM/edit

6/13
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App adoption and switching behavior (NUST)

21. Tick the Utility & Productivity apps in your use *

Mark only one oval per row.

Daily

Weekly  Monthly

o
o

3.
—

use

Docs

Sheets

Email

Dictionary

Calculator

Notepad

Mobile
banking

Wallet/Pay

Skype

Zoom

Teams

Cap cut

Google
map

0 101001000 |0]0]0]0]010
0101010101010 10]0(0(0|010
0 101001000 |0]0]0]0]010
01010101000 |0]0]0]0]010

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy3SuMQHJ SbSY9g6GLcY TrM/edit
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22. Tick the Entertainment/Games apps in your use *

Mark only one oval per row.

. Don't
Daily Weekly  Monthly Use
Youtube () @) O O
Netlix () (O (O (O
Tklok O O O O
PUBG o O O O
Ludo - — N
Ser o O O O
Subway ;
st O O O ©
Candy — — S =
C ) ) (

crush O — — -

23. Mention other apps in your use *

24. What other types of mobile application do you think will be useful in the future? *

Check all that apply.

|| Virtual Shopping

" | Artificial Intelligence

[] Augmented Reality

" | Voice Shopping

|| Delivery Drones

|| Visual Product Search

|| virtual Shopping Assistant

|| other:

Users skill level

https://docs.google.com/forms/d/1CPi2q1VdJ60aPMPn7wMAny3SuMQHJSbSY9g6GLcY TrM/edit 8/13
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25. How difficult do you find to download & use applications on mobile? *

Mark only one oval.

Easy

Difficult

26. What is required to use an app without any challenge? (Check all that apply) *

Check all that apply.

|| Training

|| Video tutorial

|7l Awareness

|| Personal interest

|| other:

https://docs.google.com/forms/d/1CPi2q1VdJ60aPMPn7wMAny3SuMQHJSbSY9g6GLcY TrM/edit

913

82
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27. How much time is required by you to learn and use a new mobile application? *

Mark only one oval.

() Few minutes
() Few days
) Few weeks
) Few months

() Other:

App adoption and discontinuation

28. What influences you to download & use an app? (Check many if applicable) *

Check all that apply.

[\ Family

|| Friends

|| Media/Social Media

| Reviews and Ratings

|| other:

29. Advantages of mobile app over web pages? (Check many if applicable) *

Check all that apply.

L\ 24/7 access
| | Easy to use while traveling
|| Efficient/Ease of adoption

LJ Easy/simple operation/user friendly

[ | other:

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy3SuMQHJ SbSY9g6GLcY TrM/edit

1013

83
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30.

31.

App adoption and switching behavior (NUST)

What makes you uninstall an app? (Check many if applicable) *

Check all that apply.

|| Complexity of usage

|| False Advertisement

| Too many Advertisements

|| Unfriendly User interface

|| Delay in refund after unsuccessful payment

| Poor customer service
[] Security concerns

|| other:

App Usefullness

Rate the usefullness of mobile application in daily life? *
Mark only one oval.

Not Usefull

Very Usefull

https://docs.google.com/forms/d/1CPi2q 1VdJ60aPMPn7wMANy 3SuMQHJ SbSY9g6GLcY TrM/edit

113
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32. Purpose of using Mobile Apps? (Check all that apply) *

Check all that apply.

| Helps in educational needs

\
L\ Addresses job related needs

|| Reduces effort & improves productivity
[:] Save time in various tasks

|| Saves money/good deals/for cashback

|| Makes life easier
|| Reduces mental effort

|| other:

33. Do you agree with the following? (Check many if applicable) *

Check all that apply.

|| Mobile app increases your chance of achieving things that are important to you
|| Mobile apps help accomplish things more quickly

|| Life get boring without mobile apps
|| It would get difficult to travel / books cabs without apps

https://docs.google.com/forms/d/1CPi2q1VdJ60aPMPn7wMAny3SuMQHJSbSY9g6GLcY TrM/edit

12113
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34. How comfortable are you to use finance banking and insurance apps? *

Mark only one oval.

Uncomfortable

Comfortable

35. Do you feel safe while entering your credit card info in app? *

Mark only one oval.

( )Yes
(" )No
() Maybe

This content is neither created nor endorsed by Google.

Google Forms

https://docs.google.com/forms/d/1CPi2q1VdJ60aPMPn7wMAny3SuMQHJSbSY9g6GLcY TrM/edit

1313
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