
359  africanscholarpublications@gmail.com                                                                               

 2021 

 

 

 

 

 

Beacon Technology on Retail Business Model, Roles, 

Merit and Demerits 

 

Ofualagba Mamuyovwi Helen 

Department of Computer Science, Delta State Polytechnics Otefe, Oghara, 

Delta State. 

 

 

Abstract 
A Beacon is commonly a little Bluetooth Low Energy (BTLE, Bluetooth 4.0) 

gadget that can be controlled by a coin cell, batteries or through an outer 

power supply. These devices are small to the point that you can wear them 

in your handbag or keep them with your pack of keys. There are great deals 

of potential outcomes and this paper clarifies one such circumstance. 

Besides, with Beacon you can accomplish more than just track things. 

Beacon Technology is a Bluetooth enabled device which is based on 

Bluetooth Low Energy Technology. Beacon is expertise in identifying 

proximity and can be used in business areas for various information. The 

data which beacons transmit will be in the form of packets and relevant 

Smartphone can take up the data which is transmitted. In the proposed 

system the customer will receive the notifications and services provided by 

the vendor when he passes near the store/mall, thus providing the 

customized advertisement service to the user. This paper review beacon 

technology in the aspects of its roles, merit and demerit. 

 

Keywords: Beacon, Bluetooth,   Ble, Information, Media, Identification, 

and Technology. 

 
 

 

Introduction 
The representative product using 

Bluetooth low-power technology is 

Beacon, the simplest description is a 

small signal transmitter, and its 

application has indoor navigation, 

mobile payment, in-store navigation, 
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indoor positioning, item tracking, and others. With the ever-changing 

technology, people are increasingly indispensable to mobile devices, but the 

outdoor navigation technology such as global satellite positioning system (GPS) 

is susceptible to the interference from building blind spot indoor, more 

importantly, accuracy and power consumption cannot meet the needs of indoor 

positioning applications that resulted in Bluetooth low-power technology 

Beacon as an indoor positioning solution of the new generation. With the rise 

of online shopping giants like Amazon, retailers across the nation are 

continually searching for new ways to draw customers into physical locations 

to do their shopping and to offer them a type of experience that online shopping 

cannot provide. When Apple introduced Bluetooth based beacon technology to 

the world in 2013, the tech community and retailers rejoiced, projecting that this 

innovative technology would be a game-changer for brick and mortar shops. In 

fact, BI Intelligence reporting projected that in 2016, beacons would drive an 

estimated $44 billion in retail sales. Though beacon technology has not become 

as wildly popular as originally anticipated in the last three years, the 

implementation of beacon technology has allowed retailers to gather a 

significant amount of insight into consumer behavior. As a result of trial and 

error, beacon technology is now evolving towards an even greater use than 

originally intended.  

 

LITERATURE REVIEW 

According to Dalaland Mostafa (2019), Beacon technology got its name for a 

reason. Similar to lighthouses, beacon devices send a one-way signal to users 

of smart devices to communicate a message from a certain location. The 

technology turned out to be an asset for brick-and-mortar stores now offline can 

converge with online to provide personalized and enhanced customer 

experiences. Retail giants, such as Urban Outfitters, Macy’s, and Target, are 

already on board. The global beacon technology market is predicted to grow 

from $1.17 billion in 2018 to $10.2 billion in 2024. 

In the current days the technology is being developing to be in its best version. 

Online transaction and shopping has gained a lot of scope nowadays, but some 

customer feels the website used for shopping is not feasible. To overcome this 

problem we can use the Bluetooth Low Energy concept by implementing the 

triangulation algorithm to calculate the current location of the user through 

beacons. BLE beacons is a low-cost, low-power consuming devices that can 
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provide the short range wireless communication. The beacons will be sending 

the small identification frames that are received by the mobile, thus helping in 

calculating the distance between the mobile user and the beacon through 

received strength signal. The beacons protocol is using the 40 channels of 2MHz 

each which are used for the transfer of advertisements (Patrick, Gregorz, Olivier 

and Mike, 2016). 

Lamya, AmalAl-Abdulkarim andWeam (2017) stated that Beacon technology 

is a proximity marketing. Proximity marketing is a technology where it delivers 

advertisements to users depending upon the location in which they are present. 

Customer while shopping find difficulties to take full advantage of different 

offers provided by many stores because it may be irrelevant when 

advertisements sent through SMS messages. Advertisements can be directly 

sent using many technologies like GPS, RFID, NFC and Wi-Fi. System using 

beacon technology can be used in delivering advertisements to the customer’s 

Smartphone enters the store or who happens to be nearby the store. Technology 

usually used for location based advertisements is GPS (Global Positioning 

System). Normal Android Smartphone which uses GPS enabled application like 

Google Maps drains out phones battery. Location based services which is the 

beacon Technology is provided by apple which uses IOS platform is a new 

technology in mobiles. It delivers the relevant content to customers based on 

their present location and also in public transportation in nearby stations. 

iBeacon technology is preferable in using GPS since using BLE with this 

technology consumes less power. Every business aims at obtaining the new 

customers and also maintaining the current customer in an efficient way. There 

are traditional methods which are been already in use when it comes to 

advertising that is through newspapers, radio, television etc.   

The modern way of technology in advertising is known as Proximity Marketing 

which delivers advertisements based on the location of the customer which also 

consist of mobile advertisements. Proximity Marketing can also be known as 

Location based advertising(LBA).Proximity Marketing can be effective when 

it is personalized that is personalizing according to the customers interests and 

delivers it based on the customer’s location. It should also be timely effective 

that targets people at specific domain in the whole advertising. The main goal 

is to provide advertisements to the customers Smartphone based on their 

location using iBeacon Technology. It can also deliver advertisements to 

passengers who are in transportation or any users who are nearby to the station. 
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It also serves as an advantage to the store owners to advertise their products in 

the store which leads to profit (Rajat, Jaydip, Nirav  andAnkit,  2017). 

Handling the operations of the administration of the education institutions 

involving the interaction between the students and the faculties is a tedious job. 

One of the solutions that can be suggested is using the Bluetooth beacons that 

provide the analysis based on the proximity. These beacons can provide the 

surveillance of the institution area in real-time, helping in automating the 

administrative operations. It also helps to communicate with the students and 

other staffs. Today we are very much depended on the locationbased 

applications for our various operations. The GPS serves as an excellent 

location-based application, but it cannot operate in the indoor areas. We can 

overcome by this problem by using the proximity sensing using the Bluetooth. 

Initially the Bluetooth in the smart phones used the WIFI signals for the sensing 

purpose, which was then replaced by the concept of Bluetooth low energy 

developed by the Nokia. In the proposed system attempt to automate the 

institutions operations using the beacons are done. Every student will be tracked 

inside the campus and the relative location details are used to automate the 

management tasks. Web page links can be used to communicate with the 

student. Indoor navigation is being done by using the varioustechnologies like 

NFC, Wi-Fi, Bluetooth, RFID etc. As the availability of Bluetooth and Wi-Fi is 

easier they are widely used in indoor positioning .The criteria to be considered 

is the energy consumption which is less in case of using the Bluetooth low 

energy (Gaurav  andVarun,  2018). 

The beacons are placed in the classrooms as well as the other required places. 

Here multiple beacons are connected together and form a beacon network and 

a particular beacon will be identified or accessed by using its unique id. In the 

background the low energy scanning of the broadcasting beacons will be 

running. When the student enters the class this scanner will detect that class 

room beacon and it will continuously check for the proximity. If the proximity 

is “near” then the attendance will be issued, when the student leave the class the 

proximity will be “far”. This attendance records will be stored in the local 

database which can be accessed by the students but cannot be altered by them. 

The teachers can use the broadcasting beacons to share the assignments or other 

document links through the google eddy stone protocol with the student as the 

beacon can transmit the data packets. It improves the effectiveness of the studies 

by monitoring and analyzing the interactions between the students and the 
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teachers. The BLE concept can be used to automate the tasks like attendance 

maintenance, sharing the document, tracking the student’s details by utilizing 

the proximity sensing in indoor area (Prasad, Shivani, Sachin, andUmesh , 

2017). 

 

OBJECTIVES OF STUDY 

To have an overview and more insight of beacon technology. 

To know the operational method of beacon technology. 

To know the roles of beacon technology in retail business 

To know the merits and Demerits of beacon technology 

 

WHAT IS BEACON TECHNOLOGY AND HOW DOES IT WORKS? 

Beacons are small wireless battery-run sensors that send Bluetooth low energy 

(BLE) signals to nearby mobile devices. The signals are picked up by the store 

app if installed on those devices. When the app detects the beacon, it sends 

location-specific information to the store’s server, such as products or the 

department the customer has just passed by. This data, paired with other details 

in the customer’s profile, triggers specific actions, for example, sending highly 

personalized promotions prompting visitors to make a purchase. 

 

 
Figure 3.1: Bluetooth Low Energy Beacon (Source: vinodpawar, 2019) 
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Figure 2 How Beacon technology works (happiestminds.com, 2016) 

 

BLUETOOTH LOW ENERGY (BLE) AND COMPONENTS 

Bluetooth low energy devices are similar to the other Bluetooth devices. As the 

name indicates these devices will consume the low energy. The BLE devices 

can transmit and receive the data. These are capable of sending the fixed length 

advertisements.  

 The System based on BLE consists of 3 components:  

1. Server Component  

2. Smartphone Component  

3. BLE (Beacons). 

The Smartphone component: consists of an application where the location of 

the customer will be identified using BLE technology. The Notification or any 

advertisements can be viewed in the Smartphone provided based on the 

customers location inside any store or in any mall.  

Server Component: A transfer the data using Wi-Fi and the application in 

which server is connected sends any promotions or advertisements to the 
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Smartphone. BLE makes the process of collecting any data related to the 

customer in an easier and in a faster way where it reduces cost and provide 

enhanced services to the customer according to their preferences.  

MAJOR NUMBER is used when smaller set of beacons present within the 

larger group can be differentiated.  

MINOR NUMBER can be used to identify individual set of beacons.  

TX POWER determines the nearest distance of beacons present around. 

Bluetooth Low Energy describes a new role for developing a geo-marketing 

solution which makes the customer’s shopping experience easier and efficient. 

BLE also helps in making decision in-order to strengthen the relationship with 

the customer’s personalized service and keep up the loyalty of the customers. 

Further the implementation using BLE technology can be done by sending 

customized messages such as advertisements or e-coupons to customers to their 

Smartphone as they enter the shop or if they are closer to the shop. 

 

THE ROLE OF BEACON TECHNOLOGY 

Recently, Beacon technology is being used for improving services in different 

sectors such as, public transportation, shopping and healthcare. 

Despite the relatively slow growth of beacon technology and unforeseen 

obstacles, it has proven to be incredibly useful for something very powerful: 

data collection. When integrated with a business's CRM system, beacons can 

track everything from footfalls, purchases through apps, loyalty and marketing 

effectiveness, service quality, queue abandonment, returning visitors, and a 

wide variety of metrics that can help businesses improve their marketing efforts 

and optimize the customer experience. Though the future of beacons may look 

different than originally anticipated, there is no denying that they will continue 

to adapt to provide valuable information and services to retail businesses, 

allowing them drive sales through targeted marketing efforts and gain greater 

insight into their customer base. 

 

MERITS OF BEAON TECHNOLOGY IN RETAIL MARKETING 

Beacons provide businesses with the unique ways to learn more about their 

customers and engage with them on a whole different level. 

 

Increase customer data granularity 
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Using this diverse data, you can enhance the usability of your store premises by 

improving stalls and merchandizing layouts and decreasing wait times at 

checkouts and other touch points.  

- Beacons let you gather the following types of data: 

- Areas of your stores that receive the most and least foot traffic 

- Employees’ movements on the sales floor and in the stock rooms 

- Levels of shopper engagement with various categories/items of 

merchandise 

- Details about first-time and repeat customers 

- Resource utilization in-store and throughout the supply chain 

 

Improve in-store usability 

Large supermarkets and department stores are often overwhelming for 

shoppers. They can’t find what they came for, wander aimlessly among the 

aisles, and end up buying something they don’t really need, potentially 

increasing product return rates. Beacons can solve this logistical issue by 

guiding customers around the shopping premises. For this, customers could just 

open the store app and immediately see where they are located, search for a 

particular item’s location, and ask for a direction. 

 

Leverage proximity marketing 

One of the major beacon use cases is sending promotional notifications to 

passing-by customers to prompt them to visit the store and make a purchase. 

Such notifications can be general and serve as an ad, or be highly personalized, 

relying on the customer’s previous shopping history and matching it to the 

current visit. For example, if a customer has some items in their online shopping 

cart, the beacon can send a notification about a personal discount for one of the 

items. 

 

Build trust with a loyalty program 

Most people use their smart phones in-store to find out additional information 

about products. You can leverage this behavior and use beacons to push 

promotions as a part of your loyalty program.When customers feel they belong 

to a community, they develop trust toward the brand and get more inclined to 

select it over the competitors. Plus, loyalty programs are a great incentive for 
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customers to download the store’s app and use it in-store to get a discount, learn 

about matching products, or participate in a contest. 

 

 

Improve customer attribution 

This works well if you connect your beacon data to your brand’s Google Ads 

account. It will make your marketers’ wish come true to understand how your 

online advertising efforts influence offline activities and customer attribution. 

In other words, you can find out who clicked your online ad and who then came 

to the store. By supercharging this data with Google Analytics metrics, it’s 

possible to test and tweak your paid advertising strategy. 

 

THE DEMERITS OF BEACON TECHNOLOGY? 

Physical limitations: While beacons can pinpoint the exact location of the 

device, there are still some challenges to this technology. Beacon signals can be 

easily reflected or absorbed depending on the surrounding materials or 

proximity of other beacons. This can turn some parts of your store into blind 

spots. As a result, beacons can push irrelevant notifications. 

Moral considerations: Users turn out to be more loyal to targeted messages 

transmitted by beacons the open rates show as much higher comparing to 

standard push notifications. However, before you can send any message via a 

beacon, you need to make sure that people have your app as well as Bluetooth 

on. But even if these conditions are met, users can still think of your efforts as 

too pushy and mute your notifications for good. 

 

SUMMARY 

Beacon technology has the potential to save brick-and-mortar as a business 

model, while connecting it to the online world. Beacons let you understand your 

customers via their data and provide them with enhanced personalized 

experiences, both online through personal promotions and loyalty benefits, and 

offline through in-store usability. At the same time, beacons provide insights 

into the correlation between your advertising efforts and offline conversions. 

 

RECOMMENDATION 

Future scope would be to make the Beacon even smaller in size, probably just 

a single chip, which can be embedded in the accessory or device which needs 

to be tracked in real time.  
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