
A retrospective and prospective review of the USE of the INTERNET of THINGS (IoT)

A retrospective and prospective review of the USE of the

INTERNET of THINGS (IoT) in RETAIL BUSINESSES:

A Systematic Literature Review

Nomusa Nomhle Dlamini1 and Kevin Johnston1

1 Department of Information Systems University of Cape Town, Cape Town, Western Cape, South Africa,

Emails: dlmnom036@myuct.ac.za , Kevin.johnston@uct.ac.za

Abstract:  This paper presents the retrospective and prospective use of the Internet of Things (IoT) in retail businesses.

The purpose of this paper is to review the use of IoT in retail business prior 2016 and its’ expected use in retail

businesses post 2016. The advancement of technology delivers new technology paradigms to individuals and businesses.

The Internet of Things (IoT) is a new technology paradigm which combines technologies in a variety of ways. The

use of the IoT is increasing among individuals and businesses.  It is expected that the use of IoT will increase with

each passing year, more so in retail businesses, this is evident with services such as Amazon Go, Monoprix, among

others.
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1. INTRODUCTION

“IoT is said to represent a major departure in the history of the internet, as connections move beyond computing

devices, and begins to power billions of everyday devices, from parking meters to home thermostats” [2, p. 89].

The use of IoT is growing within various fields, but has proven to be more prominent in the retail industry as

evidenced by recent developments such as Amazon Go [16] and Monoprix [17]. “By definition, IoT allows

people and things to be connected anytime, anyplace, with anything or anyone, using any path or network and

any service” [27, p. 81] as in Figure 1.

IoT has given retail businesses a competitive advantage while creating a dynamic work business environment.

Benefits that businesses get from IoT include reduction in costs, fast communication, convenience, easy

accessibility, wider range of available processes and the real time availability of information for decision making

and marketing [8].

The purpose of this Literature Review is to conduct a retrospective (prior 2016) and prospective (post

2016) review of the use of the IoT in retail businesses. Literature considered for this literature review was

sourced primarily from Google Scholar, secondary sources included but not limited to EBSCOHost, Emerald
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and ScienceDirect. Focus was placed on academic journals, conferences and businesses reviews.  Keywords that

were used included: Internet of Things (IoT); retail businesses; benefits of IoT and the use of IoT in retail

business. A total of 32 academic journals, conferences and business reviews were considered relevant sources

for this paper.

This paper is organised as follows: the retrospective use of IoT in retail businesses is discussed in section

II. The prospective use of IoT is presented in section III. Conclusions are drawn in section IV.

2. THE RETROSPECTIVE USE OF IOT IN RETAIL BUSINESS

“Over the past 50 years, the Internet has exponentially grown from a small research network, comprising

only a few nodes, to a worldwide pervasive network that services more than a billion users” [19, p. 308].

The growth of the Internet has offered various benefits to businesses and is continuously doing so,

giving rise to paradigms such as the Internet of Things (IoT). IoT is considered as one of the major

advances in technology in the recent years [18].  IoT, in essence connects the virtual world with the real

world enabling endless possibilities to its users. Industries that have adopted and use IoT for their business

processes include supply chain management, transportation and logistics, aerospace, aviation, and

automotive [27]. IoT is said to have a significant impact on its users. The number of IoT devices is

escalating annually and equally the number of businesses using IoT is increasing resulting in IoT being

considered as a core business focus. Businesses such as Google, Apple and Cisco are one of the early

adopters of IoT for their business processes [12]. Evidently, IoT is expected to become a very important

source of revenue in business [9]. Similarly, the has been a significant growth in IoT research and

innovation within academia and industry [12]. IoT provides vast opportunities for logistics, supply chain

management and quick response systems and recently has made the inventory control systems more

efficient in retail businesses [32].

Figure 1: The Internet of Things Ecosystem [29, p. 219].
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In recent years, many businesses have been using Radio Frequency Identifiers (RFIDs) to enable efficient

and effective business processes while saving costs and increasing profit [29]. RFIDs form part of the fundamental

technologies that make up IoT, offering more opportunities for retail businesses. Other technologies that make

up IoT include, but not limited to, Wireless Sensor Network’s (WSN), Machine to Machine (M2M)

communication, Human-Machine Communication, middleware, web service, information systems [27]. RFIDs

offered retail businesses the ability to uniquely identify products, ease of communication and real time availability

of data allowing retail business to easily trace their products and receive accurate information of their supply

chain [28]. Supply chains that widely used RFIDs include warehouse management, transportation management,

product scheduling, order management, inventory management and asset management systems [29].

The advancement of technology and the growth in the use of IoT in recent years, retail businesses have

been able to enable more business processes [4]. For example, Nebraska Crossing Outlet shopping mall offers

iBeacons that are made possible through a mobile application which allows the user to receive notifications

about promotions, coupons and discounts when they are in the shopping centre premises. Furthermore, retail

businesses are using IoT to offer a product on demand feature which enables their sales persons to locate a

product and determine its quantity and availability in real time rather than running an inventory check on a

computer or a physical search in their store room [21]. Moreover, IoT allows retail businesses to easily monitor

their stock level thus avoiding running out of stock [4].

According to [14], data received from IoT will enable retail businesses to improve their customer experience

as IoT offers the capability to learn customer habits and give feedback to the businesses in real time allowing

retail businesses to implement turnaround strategies timeously. Monitoring customer behaviour also enables

retail businesses to advertise and offer customers products and payment options based on their location and

shopping habits. [6] further mentioned that retail businesses are using IoT to monitor customers’ movements

and interaction with their products while they are in store, this results in lower development costs in the business

and improve business efficiency and effectiveness in their business flow.

Recently Amazon announced a new business process in their retail stores which does not require the

customer to checkout their purchases. Amazon Go is an application that allows a customer to shop in store and

instead of waiting in line to pay for the purchases it is automatically charged to their Amazon account when they

walk out the store. This new technology is powered by IoT technologies such as computer vision, sensor fusion,

and deep learning [1; 16]. Coincidentally, IBM predicted a similar retail business process in their advert in 2006

which was aimed at “showing “future store” vision powered by RFID, a tech in widespread use today” [24].

IoT is not a single out of the box solution, but a paradigm that connects different, yet related technologies

to offer its user the capabilities they require in their business. IoT has been defined as one of the top strategic

technologies in businesses with a probable and long lasting impact in business opportunities through 2020

connecting a predicted 30 million objects and things while having a monetary impact of US$11 trillion a year

through 2025 [3].

3. THE PROSPECTIVE USE OF IOT IN RETAIL BUSINESS

The value of IoT is soon becoming evident to retail businesses and management within retail businesses are

realising its importance. Businesses are using IoT to improve their businesses processes, and further promote

their brands and business as a whole while improving the sale of their products and services [7; 11]. According

to [15; 30], the escalation of IoT devices will result in the number of connected things being greater than the

number of humans, Figure 2.

“IoT endpoints will grow to 20.8 billion units in 2020, from 5 billion units today” [24]. IoT offers retail

businesses the capabilities of automating business processes [26]. Businesses are widely using IoT to benefit

from its ability to identify, locate and track the status and conditions of their assets [31]. For example, BaubleBar,
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a jewellery retailer has equipped its stores with interactive displays that are enabled by sensors and unique

identifiers to provide customers real time information they need about their products. This is an example of how

IoT can be used to enhance the customers shopping experience [3].

“The combination of the Industrial Internet and IoT devices could add more than $14 trillion to the global

economy by 2030” [13, p. 4]. A majority of businesses believe that through IoT they expect to improve their

customer experience and supply chain optimisation [31]. A French retailer, Monoprix, aims to offer a similar

concept as Amazon Go that enables customers to purchase good and they do not have to stand in life, but they are

automatically charged when they walk out the store. However, unlike Amazon Go, Monoprix service will not

require an application to use [16], this is an example of how retail businesses are improving customer experience

and optimising supply chain. IoT offers endless benefits and revenue streams for retail businesses [23].

[22] predicts that the adoption of IoT will be greater than the adoption of social media within businesses

resulting in high competition between businesses. [10] stated that by the year 2020 more than half of business

processes and systems will be enabled by some element of IoT whether large or small. [22] further advised

business to identify IoT technologies best suited for their business to fully reap the benefits that IoT has to offer

and to fully assess the value chains of the business to clearly understand how IoT will add value to the business

processes and information requirement. “When we think about the future of shopping there is one thing that

immediately pops up in one’s mind. A real world scenario in which we can change whatever we want and how

we want it, by using virtual reality” [5]. IoT is set to provide this and more for retail businesses that will

effectively and efficiently use it to their advantage and such businesses will inevitably see a positive impact in

their business.

4. CONCLUSION

The use of IoT is growing at a fast rate and retail businesses that will use IoT effectively and efficiently are

guaranteed financial returns [13], IoT creates innovation in businesses adding to an innovative economy as well

[20; 25]. The field of IoT is growing and expanding, more so in retail businesses enabling new business processes

and opportunities. IoT offers various opportunities for its users and is set to increase with each passing year. The

purpose of this Literature Review was to conduct a retrospective (prior 2016) and prospective (post 2016)

review of the use of the IoT in retail businesses. The literature review revealed that in previous, retail business

Figure 2: The Internet of Things Ecosystem [30, p. 219].
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widely used RFIDs to enable effective and efficient business process and with the advancement of technology

more and more devices have come about, such as WSNs, M2M communication, among others, which birthed

the paradigm of IoT that promises infinite possibilities for retail businesses.
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