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Abstract—The study investigated how top 100 U.S. retailers 
use their smartphone applications. Based on the literature, 
the study found five major functions of smartphone applica-
tions: content delivery, transaction, promotion, location 
service, and entertainment. Descriptive and frequency anal-
yses revealed actual usage of the five functions among the 
top 100 U.S. retailers. Detailed implications for marketers 
were discussed based on the findings. 

Index Terms—Mobile applications; mobile commerce; re-
tailing; smartphones 

I. INTRODUCTION 
The emergent of the mobile phone opened a new trans-

actional area in which consumers can run away from their 
personal computers [1]. There were about 3.6 billion mo-
bile subscribes (i.e., the 40% penetration rate) by end of 
2014 globally [2]. The penetration rate is expected to 
grow about 60% by 2020 [2]. As the exponential growth 
of the mobile phone, mobile commerce (m-commerce) has 
been received a lot of attention [1]. 

M-commerce has distinctive features in comparison 
with e-commerce, such as always-on features, location-
based services, customization, and so on [3]. In line with 
high usage and particular advantages of m-commerce, m-
commerce has been in the outrageous growing stage. 
Global m-commerce sales would record $626 billion in 
the early year of 2018, which would be about 207% 
growth as compared with 2014 [2]. 

The smartphone, a technologically advanced mobile 
phone, emerged in 2006 [4]. Because of consumers` un-
familiarity, the smartphone occupied the 5% of global 
mobile market in the beginning of 2009; however, there 
were already 2.6 billion smartphone users worldwide, and 
the users are expected to grow about by 5.9 billion by the 
end of 2020 [5]. Among developed countries, the penetra-
tion rate of smartphones have already recorded about 60%, 
and the penetration rate is expected to reach about 80% 
within next four years.  

With the huge growth, smartphones contain greatly ad-
vanced technologies such as power efficient processors, 
broadband internet access with full browsing features, the 
global positioning system, and so on. These advanced 
technologies can overcome limitations of prior multimedia 
phones having low screen resolution, very restricted Inter-
net functions, and so on. Accordingly, the smartphone can 
be widely used for commercial purposes with advanced 
approaches. Business practitioners are already anticipated 
the power of smartphone for the commercial purposes.  

Nevertheless, so far, the use of smartphone applications 
(hereafter, apps) has been overlooked by a great number 

of small and large retailers. Thus, the goal of this study is 
to investigate the current use of the smartphone apps 
among the top 100 U.S. retailers so that the study can 
suggest clear directions to use smartphone apps for small 
and large business practitioners.  

II. LITERATURE REVIEW 

A. Mobile Commerce (M-Commerce) 
All direct or indirect transactions with monetary value 

through a wireless telecommunication network can be 
defined as m-commerce [6]; in addition, since types of the 
m-commerce transactions are similar to electronic com-
merce (e-commerce), some scholars just call m-commerce 
as "wireless e-commerce" [7]. Considering the two defini-
tions, m-commerce is pertinent to sorts of the network 
rather than devices. Namely, not only mobile phones, but 
also all devices that use a wireless telecommunication 
network can be m-commerce devices such as personal 
digital assistants (PDAs), ultra-mobile personal computer 
(UMPC), portable gaming devices, and so on. E-
commerce uses a broadband network service rather than a 
wireless telecommunication network service. Therefore, 
although computers can use Internet wirelessly, it cannot 
be considered as m-commerce. M-commerce has been, 
therefore, developed along with technological develop-
ment of a wireless telecommunication network. 

B. Development of Wireless Telecommunication 
Networks and M-commerce Services 

Around 1980, the first generation (1G) mobile commu-
nication systems emerged [8]. In the 1G network, wireless 
services supported an analogue signal which can transfer 
the voice only. The beginning and development of m-
commerce emerged with the 2G (TDMA) network during 
the 1990s [8]. The 2G network which is also called global 
system for mobile communications (GSM) was revolu-
tionary development from 1G with regard to the availabil-
ity of data transfer. GSM enabled slow data transmission 
(e.g., 9.6 kbps) through the telecommunication network. 
Namely, the 1G analogue system was changed to the digi-
tal system in GSM. Although the speed of the data transfer 
was slow, simple promotional messages sent via text mes-
saging were possible in this stage. With the advent of 
multimedia phones which embody a simple Internet 
browsing function, mobile Internet access services were 
also available in the 2G network. i-Mode and Wireless 
Application Protocol (WAP) were representative Internet 
services using the 2G network. The i-Mode service was 
provided in Japan, but the WAP service was dominant in 
other countries including the United States. 
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The advent of 3G, universal mobile telecommunication 
system (UMTS), accelerated the growth of m-commerce. 
UMTS had a capability of remarkably fast data transfer 
rates (e.g., up to 2Mbps) [9]. Accordingly, high quality 
images and video can be delivered through the multimedia 
phones in real time. New m-commerce services were also 
opened such as mobile banking, news subscriptions, mo-
bile ticketing, and visually enhanced mobile websites. 
However, multimedia phones’ websites could not embody 
full PC version websites. 

C. Smartphone 
The smartphones are the most advanced mobile phones, 

and are currently in the strong growing stage especially in 
the United States [10]. There are many advanced functions 
in the smartphone in comparison with the multimedia 
phone, such as a larger display with high screen resolution, 
the QWERTY (same as a computer keyboard) input sys-
tem, global positioning system (GPS), and so on. Fur-
thermore, the smartphone contains four exclusive features: 
central processing unit (CPU), operating system (OS), Wi-
Fi connectivity, and full Internet browsing. Namely, a 
generation of ubiquitous computing has arrived due to the 
advent of the smartphone [11]. As personal computers, 
smartphones have infinite development potentialities in 
that the smartphones can embody uncountable small pro-
grams called apps made by a number of programmers. Not 
only that, consumers can experience full PC version web-
sites. Consequently, the smartphone destroyed technologi-
cal boundaries between the PC and mobile phone. Con-
sumers have truly been able to experience full electronic 
commerce features wirelessly. 

D. Smartphones in M-Commerce 
According to Gartner`s research, during a year, m-

commerce transactional value increased about 12.7% in 
the first quarter of 2009 as more people were buying 
smartphones [12]. Despite these enormous advantages, 
many retailers are still staying in e-commerce or tradition-
al m-commerce with multimedia phones because of new-
ness of the smartphone.  

The most growing smartphone activity is shopping; 
starting from 2008, several retailers (i.e., Amazon, Mar-
riott International, Barnes & Noble, CVS, Sears, etc.) have 
begun to utilize the smartphone for their business in two 
representative ways: mobile-friendly websites and provid-
ing own apps [12].  

1) Mobile friendly websites 
Technologically the smartphone is able to support full 

PC version websites. However, since the smartphone has 
small screen sizes and relatively slow Internet connection 
speed that cannot well support high quality websites fea-
tures (e.g., graphic, video clips, Flash, etc.) of full PC 
version websites. To overcome the limitations of the 
smartphone, business practitioners establish mobile ver-
sion of their websites in which several functions and cate-
gories are excluded. For instance, mobile friendly web-
sites use fundamental HTML tags, small layout, and low 
quality graphic, and keep away from plugins and Javas-
cripts [13]. 

2) Providing own apps 
Downloading apps is the dominant and frequent activity 

among smartphone users. Approximately 59% of 
smartphone users replied that they downloaded at least 

one app within a month [14]. Consumers download a wide 
range of apps such as games, weather information, social 
networking, navigation, and so on. Although those apps 
are not related to retailers, the apps are used for the pur-
pose of advertising tools. Retailers offer their advertise-
ments in the starting point of apps. Not only that, recently, 
retailers are releasing their own apps for diverse marketing 
purposes. 

E. Essential Functions of Apps for M-Commerce 
Browsing merchandise, transactions, and promotions 

are considered as essential functionalities of online stores 
[15]. In addition, in the case of online stores for retail 
chain stores, a store locator function should be evaluated 
[16]. 

Smartphone apps for m-commerce can be regarded as 
wireless online stores. Accordingly, as scholars evaluate 
functionalities of the smartphone apps and mobile-friendly 
websites, core functionalities of online stores should be 
considered. 

“Ref. [17]” found several major attributes of m-
commerce apps: content delivery, transaction, location 
service, and entertainment. 

Combining all functions found from previous studies [3, 
15, 16, and 17], core functions of smartphone apps for m-
commerce can be classified as followings: 
• Content delivery – Providing necessary information 

for consumers such as product information, company 
information, news, etc. 

• Transaction – Providing full transactional functions 
with the capability to do payment 

• Promotion – Announcing sales promotions or events 
• Location service – Receiving services based on rec-

ognizing a location through the GPS function of a 
smartphone such as the store locator, location based 
deals, etc. 

• Entertainment – Offering additional services provid-
ing entertaining experiences such as bar/QR code 
scanners, games, etc. 

 
Beyond traditional brick-and-mortar pure players, mul-

ti-channel strategies have been widely adopted by a ma-
jority of retailers [18]. A significant change in the multi-
channel environment in these days is that borders among 
multiple channels have been eliminated. For instance, 
consumers search information in one channel, and pur-
chase product in another channel [18]. Thus, multi-
channel retailers do not provide same uncountable func-
tions across all their possible channels. Rather, they high-
light core functions in a specific channel so that consum-
ers can easily use core functions of the channel without 
pressure caused by complex and overwhelming functions. 

By understanding core functions in smartphone apps of 
top 100 U.S. retailers, the study can know how top retail-
ers use the smartphone apps in the recent multi-channel 
retail environment. The findings can be also used to pro-
vide specific directions to develop smartphone apps for 
retail purposes. Thus, the following research question is 
proposed: 

Which functions (i.e., content delivery, transaction, 
promotion, location service, and entertainment) are avail-
able in smartphone apps of top 100 U.S. retailers? 
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III. METHODOLOGY 
This chapter describes the methodology for this study 

including sampling and statistical analyses of the data.  

A. Population and Sample 
The population for this study is all sorts of retailers in 

the United States. The study used the top 100 U.S. retail-
ers announced by NRF STORE offering authoritative 
rankings [19]. The top 100 retailers chosen in accordance 
with their annual revenues [19], implying that top 100 
retailers can be in the good financial performance due to 
their diverse and creative marketing efforts. Namely, the 
study anticipated that the results can offer creative and 
valuable insight to scholars and retailers for successful 
business. 

B. Data Collection 
The data were collected via iPhone in February 2016. 

The reasons of selecting iPhone for the data collection was 
that iPhone was in the dominant position with regard to 
data usage in the United States [20]. In addition, iPhone 
offers an exclusive download interface for apps: App 
Store.  

As the research question describes, this study examines 
how top 100 U.S. retailers offer core functions (i.e., con-
tent delivery, transaction, promotion, location service, and 
entertainment) in their smartphone apps. 

To find apps offered by the top 100 U.S. retailers, the 
study typed retailers` names in a search box in a search 
menu of App Store. If an app did not appear, the study 
searched some alternative names of a retailer. If the study 
yet could not find the app, the study visited the retailer’s 
website to ensure the app is not offered by the retailer. 
After fully experiencing all functions in apps, the study 
marked on relevant functions provided in apps. Since apps 
can contain diverse entertainment functions, the study 
made short descriptions if interesting entertainment func-
tions were found. 

C. Statistical Anaysis 
The Statistical Package for Social Science (SPSS) ver-

sion 22.0.0 was used for the statistical analyses. Descrip-
tive and frequency analyses were conducted to demon-
strate a specific percentage of each smartphone function. 

IV. RESULTS 
Among top 100 U.S. retailers, 81 retailers provided 

their own apps in App Store. When it comes to functions 
available in apps, the most commonly provided function 
was the location service (93.8%) followed by content 
delivery (87.7%), promotion (75.3%), transaction (54.3)%, 
and entertainment (53.1%). See Table I. 

As for specific entertainment functions, scanning 
(67.4%) and shopping list (39.5%) functions were most 
common. See Table II. 

Few retailers offered unique entertainment functions 
suitable for their business. Unique entertainment func-
tions are listed in Table III. 

V. DISCUSSION 
This study examines how smartphones, the most tech-

nologically advanced mobile devices, are currently used 
by top 100 U.S. retailers as a business tool. The top 100 
U.S. retailers  are  selected  for  the  analyses because they  

TABLE I.   
CORE FUNCTIONS IN APPS 

 Apps 
 N (%) Total 

Content delivery 71 (87.7) 81 
Transaction 44 (54.3) 81 
Promotion 61 (75.3) 81 
Location service 76 (93.8) 81 
Entertainment 43 (53.1) 81 

TABLE II.   
ENTERTAINMENT FUNCTIONS 

 Apps 

 N (%) Total 

Scanner  
(Barcodes or QR codes) 29 (67.4) 43 

Shopping list 
(A list of products needed to be pur-
chased) 

17 (39.5) 43 

TABLE III.   
UNIQUE ENTERTAINMENT FUNCTIONS 

Unique functions Names of retailers 

Book cover scanner (identifying a book 
by taking a photo of a book cover) Barnes & Noble 

Color code finder (finding color codes 
from pictures) Sherwin-Williams 

Live chat The Home Depot 
Mobile wallet (generating a QR code 
for quick payment) Neiman Marcus 

Photo center (editing and ordering 
photos) Costco; Meijer; Walgreen 

Toolbox (caliper, converter, nut & bolt 
finder, etc.) Menard; The Home Depot 

QVC TV live (streaming live TV home 
shopping) QVC 

 
can maintain their top positions due to their innovative 
strategic development and financial capability to develop 
new technological strategies. 

The results indicate that among the top 100 U.S. retail-
ers, the majority of retailers (81 out of 100) provide their 
own smartphone apps, implying that the top U.S. retailers 
understand benefits of offering their own smartphone apps 
although developing and managing apps are costly.  

The critical benefit of smartphone apps is that 
smartphone apps can provide better user experience than 
mobile version websites because apps can use best inter-
faces and functions for a specific retailer instead of using 
limited interfaces and functions in mobile web browsers 
[21]. 

Despite the abovementioned benefits, still the mobile 
apps do not show the perfect penetration rate even among 
the top 100 U.S. retailers. The results may come from 
unfamiliarity of new ways of using the smartphone as a 
marketing tool. Retailers surely recognize that the mobile 
phones are useful tools for the marketing purposes, and, in 
fact, they are already using the mobile phones for diverse 
ways such as advertising, shopping, billing, and so on. 
However, the retailers may not try to seek new possible 
ways of using the smartphone.  
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Another reason could be that there is no proven suc-
cessful outcome derived from establishing their own 
smartphone apps. Although the retailers recognize the new 
ways of using the smartphone, the retailers would not 
easily invest a large amount of budgets in establishing 
smartphone apps due to high risks.  

The study also identified core functions available in 
smartphone apps based on literature review as followings: 
content delivery, transaction, promotion, location service, 
and entertainment. 

Among 81 top U.S. retailers offering their own 
smartphone apps, 76 (93.8%) retailers offered location 
services. The exclusive advantages of mobile devices that 
cannot be found in traditional computers is ubiquity (i.e., 
anytime anywhere availability) [11], and top U.S. retailers 
take full advantage of it by providing location services in 
diverse ways. Since the top U.S. retailers have a great 
number of stores nationwide, they mainly use the location 
service to find stores near consumers. In addition, exclu-
sive promotions that can be used in near stores are also 
offered based on the location service.  

The second major function offered in smartphone apps 
was content delivery. 76 (87.7%) retailers use their 
smartphone apps to deliver diverse information. One re-
markable fact is that a majority of retailers do not provide 
general company information via smartphone apps such as 
company history, goals, and corporate social responsibil-
ity (CSR) activities. Rather, they focus on providing in-
formation relevant to actual transactions such as product 
information, services, and terms. The U.S. retailers do 
understand that the small screen size is not appropriate for 
providing long and detailed company and CSR infor-
mation. 

The third widespread function was promotion, and 61 
(75.3%) top U.S. retailers offered promotions via their 
smartphone apps. Promotions provided in apps contain 
huge advantages. Compared with mobile-friendly web-
sites, smartphone apps can offer promotions made with 
high-quality image, audio and video because apps are 
somewhat free from loading time. Promotions are present-
ed in diverse ways. Promotions are usually presented in 
the starting page, and some promotions are presented 
during the loading time before entering the main menu; in 
addition, some retailers assign promotional menus to the 
main menu or navigation bar. 

Transaction was the fourth place function in 
smartphone apps. Since top U.S. retailers understand the 
advantages of providing the transactional function in 
smartphone apps, 44 (54.3%) retailers already offer the 
transactional function. However, still almost half of the. 
retailers do not provide the transactional function in their 
smartphone apps. 

This outcome can be explained by relatively weak secu-
rity systems in smartphone apps [22]. Security systems for 
smartphone apps are as much strongly developed as those 
in online stores. Although Apple insists that they allow 
apps only in the case of passing their own security tests, 
consumers can download apps from different external 
roots. Those apps can contain harmful Trojan Horse which 
can incur loss of data and stealing personal information 
[23]. 

Instead of providing the transactional function within 
smartphone apps, some smartphone apps provide link to 
the full online stores (i.e., mobile version of online stores) 

to process transactions in traditional online stores. How-
ever, retailers should provide the transactional function 
within a smartphone app for customer convenience which 
is the critical advantage of mobile apps [3]. Once consum-
ers are directed to mobile version of online stores (i.e., a 
mobile web browser will open mobile version of online 
stores) to finish transactions, they should be hard to come 
back to smartphone apps again. 

Next, only about half of smartphone apps (53.1%) pro-
vided some entertaining functions, demonstrating that top 
U.S. retailers have somewhat overlooked providing enter-
taining functions in their smartphone apps. An external 
camera in a smartphone was widely used by top U.S. 
retailers to provide entertaining functions in their 
smartphone apps. The barcode and QR code scanners 
were the most common entertaining functions. In line with 
that few retailers offered some advanced scanning func-
tions. Barnes & Noble offered a book cover scanner that 
identifies a book by taking a photo of a book cover instead 
of scanning barcodes or QR codes. Sherwin-Williams 
offered a so-called color code finder that can find specific 
color codes in pictures. The shopping list was the next 
common entertaining function. Consumers can make 
shopping lists in the smartphone apps; otherwise, they can 
open existing shopping lists in their Internet accounts. The 
two most widely used entertaining functions (i.e., scanners 
and shopping lists) well take advantage of mobility of 
smartphones in that consumers will use scanning and 
shopping list functions while they are shopping. 

There were some unique entertainment functions. For 
instance, as Table 3 demonstrates Neiman Marcus offered 
a so-called mobile wallet function that allows consumers 
to generate a QR code which can be scanned by cashiers 
for enabling a quick payment. Some retailers offered 
unique entertaining functions that well fit into their busi-
ness. For instance, home improvement retailers such as 
The Home Depot and Menard offered toolbox functions 
that provide virtual calipers, converts, and nut & bolt 
finders. Retailers offering photo printing services such as 
Costco, Meijer, and Walgreen offered a function allowing 
consumers to easily edit and order photos via their 
smartphone apps. 

These results give practical guidance of the ways to use 
smartphone apps. First, U.S. retailers should not overlook 
any of the five key functions (i.e., content delivery, trans-
action, promotion, location service, and entertainment) in 
their smartphone apps in that all five key functions have 
been available in more than half of smartphone apps. In 
other words, consumers are used to the five key functions, 
and will expect to see the five key functions in 
smartphone apps provided by retailers. 

VI. LIMITATIONS AND FUTURE RESEARCH 
Given the exploratory nature of this study, some limita-

tions should be noted. First of all, top 100 U.S. retailers 
may not well represent the population of this study, all 
U.S. retailers. Although the study selected the top retailers 
because of their a large amount of budget and advanced 
marketing activities, some middle and small size retailers 
may well perform m-commerce activities using the 
smartphone. Future researchers may choose a large num-
ber of retailers randomly so that they can reflect the mid-
dle and small size retailers in the results. Moreover, alt-
hough this study was just conducted to examine U.S. 
retailers, future studies can be conducted in other coun-

iJIM ‒ Volume 10, Issue 3, 2016 57



PAPER 
USAGE OF SMARTPHONE APPLICATIONS: A DESCRIPTIVE STUDY OF TOP 100 U.S. RETAILERS 

 

tries in which the smartphone penetration rate is high, 
such as South Korea, Japan, and United Kingdom [24]. 

Second, the iPhone was used for examining top 100 
U.S. retailers’ smartphone apps. Although iPhone occu-
pies more than half of the smartphone market [20], some 
smartphone apps not available in iPhone App Store can be 
possibly available in the other platform, Android. Future 
studies combining two platforms, iPhone and Android, 
may benefit retailers having more accurate information 
about smartphone functions provided by the top 100 U.S. 
retailers. 
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