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EFFECTS OF APPLICATION RFID 

TECHNOLOGY IN RETAIL  
 

Abstract: In modern business conditions RFID technology is 

a modern tool using wich supply chains as a business entity 

shall improve its business, all in order to achieve unique 

competitive recognition. RFID technology meets the newly 

established framework retail management in a proactive 

response to the changing market environment component, 

which is its key functionality. In this paperwork, attention is 

focused on the specific application of RFID technology in the 

retail supply chain function. Radical change that RFID 

technology provides in retail represents visibility data, which 

is considered a starting point for achieving efficiency, while 

increasing the value to consumers. In this regard, particular 

emphasis in the paper shows the effects of portfolio analysis 

for retail sale as a key actor in the supply chain.     

Keywords: RFID technology, retail, supply chain, supply 

chain management 
 

1. INTRODUCTION 
 

In recent decades, information 

technologies have become one of the important 

factors for the development of retail. 

Consequently, the development of information 

technology creates enormous pressure which 

compels retailers to review business solutions. 

In this regard, there is a dialectic relationship 

between the retail, on the one hand and the 

application of the technology, on the other 

hand. In the dynamic growth and development 

of retail, in addition to the development of 

information technology, influence and 

contemporary challenges, such as 

internationalization, globalization and 

concentration, causing changes that are coming 

to the fore in the fragmentation of the supply 

chain, shortening product life cycle, direct 

delivery of goods and outsourcing.  

At the present time the relations and 

processes of change in the business, efficient 

management of retail supply chain is 

considered as a key priority for survival in the 

market and achieving competitive advantage. 

Hence, it is not by chance that the management 

of retail faced with a request for change by 

taking into account the application of advanced 

identification technology in the supply chain, 

primarily RFID technology whose advantages 

enable a more efficient management. Radio 

Frequency Identification technology (Radio 

Frequency Identification - RFID) is a 

technology automated data collection that 

allows receiving and transmission of data 

within the manufacturing and business 

processes, wirelessly, using radio waves.[1] 

Also, for purposes of this paper we would like 

to emphasize the definition of RFID technology 

that gives Devi. He states that RFID is a 

technology for the conversion of analog to 

digital, which uses radio waves to transfer data 

between the tag labeled moving object and a 

reader to identify, monitor and locate a 

particular object. [2] The components of the 

RFID system are: tag, reader and data 

processing systems.  

In general, areas where there is a strong 

need for coverage of accurate data in real time 

are the areas of its application. Strict 

requirements of powerful retailers to their 

suppliers opened the way to a strong 

breakthrough of RFID technology on the 

market, as a result, the supply chain is 

becoming a key business applications. It is the 

subject of this paper to analyze the application 

of RFID technology in the retail supply chain. 

The aim is to show that the application of 

RFID technology in retail brings both 

advantages and limitations. Hence, the 

hypothesis to be tested in this paper is that the 

application of RFID technology in retail 

contributes to the improvement of existing 

business processes and developing new ones 

that are not feasible with bar-code technology. 

An additional hypothesis is that the RFID 
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technology will be a crucial component that 

will in great measure contribute to the shaping 

of a dominant position in the retail supply 

chain. The work will be based on the 

application of qualitative and descriptive 

research methods 

It is important to emphasize that this study 

will be presented rounded conception of the 

RFID technology in the function of 

improvement retail stores. The structure of the 

work consists of several units. The first part of 

the article discusses the importance of applying 

RFID technology in supply chain management, 

whereby especially the basics of 

implementation and highlighted applications. In 

the second part of the paper we are analizing 

the effects of the application of RFID 

technology in retail in terms of benefits. At last, 

the third part describes the limitations which 

marked the modern practice of RFID 

applications. 

 

 

2. RFID TECHNOLOGY IN 

FUNCTION OF SUPPLY 

MANAGEMENT 
 

Supply chain management (Supply Chain 

Management - SCM) is a relatively new 

business concept that has been developed in the 

80s of the last century. According to the 

Council of professionals supply chain 

management (Council of Supply Chain 

Management Professionals - CSCMP), supply 

chain management is defined as an integrating 

function with primary responsibility for linking 

business functions and processes within the 

company and between companies in a coherent 

business model of high performance. SCM 

essentially integrates the management of supply 

and demand management within the business 

system and between business systems. [3] 

Business practice has shown that the 

supply chain is a complex network system in 

the process of establishing, whose structure is 

made up of a number of actors involved in 

satisfying consumer demand. Therefore, the 

technologies in the supply chain are applied in 

order to improve the qualitative and 

quantitative performance, whereby the applied 

technology inevitably affects the structure of 

the chain. Competitive pressure, intensive 

development of varieties of products, 

internationalization of retail activities, increase 

inventory turnover with consumer satisfaction, 

as well as the commitment of significant places 

in the performance of the retail character of the 

production activities necessitate the application 

of RFID technology in the supply chain. 

Business scope of RFID technology in 

SCM-in is embodied in the identification and 

monitoring of the flow of goods and resources 

(products) for multiple uses along the supply 

chain. Accordingly, the task of RFID 

technology in the supply chain is extremely 

complex compared to other automatic 

identification technology and product labeling. 

The two essential tasks are: the efficiency of 

supply chain management orientation due to 

cost reduction and implementation of marketing 

required to adapt package offers to individual 

customers. 

In modern business conditions, the 

purpose of RFID technology in SCM-in is 

reflected in the fact that ensures the availability 

and visibility of data from the tag, for working 

business decisions based on accurate 

information. Therefore, the key role of RFID 

technology comes to the fore in fostering 

cooperation between partners in the chain 

through the division of data, which leads to the 

realization of competitive advantages entities in 

relation to the other participants of competition. 

Applying of RFID technology in the supply 

chain, each participant adds value to the 

product / service / end user through data 

sharing in the sense that they are accessed in 

real time, from which derives improved 

forecasting needs and desires of consumers as 

well as a timely response to the needs 

registered for the purpose of customer 

satisfaction at a lower cost. 

By its nature, the implementation process 

is divided into two categories, depending on 

whether it is conducted in response to the 

request of one of the actors in the chain or on 

the basis of the aspirations of reaching the 

efficiency of internal operations and / or global 

optimum chain. Pull RFID process is initiated 

by the order of "an important player" in the 

supply chain, mainly the powerful retailer. Push 

RFID process implemented by the company, 

which is not under pressure to meet the 

demands of the dominant actors in the chain, as 

a business response to the anticipated changes 

oriented to achieve internal efficiency, as well 

as the entire chain. Strategic implementation of 

RFID technology, which is being implemented, 

as the authors call it, the model step-by-step, 

can take place through basic and interrelated 

phases: planning, testing, management of the 
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pilot project and expand the implementation of 

RFID technology in the supply chain. [4] [5] In 

order to ensure the successful implementation it 

is necessary to conduct a SWOT analysis, 

formulate a clear strategy for RFID, perform a 

cost benefit analysis and define implementation 

mechanisms. 

We can certainly argue that the application 

of RFID technology mostly confirmed in 

supply chain management. There are two main 

groups of applications in the supply chain 

supported by RFID technology, such as: closed 

and open systems. In retail, RFID applications 

are dominated by open systems supply 

chain.[6] Several authors have identified areas 

of application of RFID in the retail and 

analyzed retail applications.[7][8] Examination 

of the literature revealed that the main 

application areas of RFID technology in retail 

are: warehouse management system, 

distribution system, retail space and system 

service consumers. Retail RFID applications 

that are already in use are: the warehouse 

inventory management, navigation 

management, cargo management, management 

of warehouse inventories, shelf management, 

theft management, sales management, 

promotion management and aftersales 

management. Applications that support the 

same business process can be grouped together. 

Specifically, application of inventory 

management is a group of interdependent 

application that is made up of the initial 

(receiving orders) and related applications 

(checks, controls and amendments).[8] From 

just this short review, it is clear that the reasons 

for the expansion of the RFID technologies are 

linked to the achievement of synergies between 

established applications. It is realistic to expect 

that the internationalization of business and 

improving application performance lead to a 

faster growth in their use of retail in relation to 

other areas of business. 

The process of globalization of the world 

economy imposes retail management dynamic 

supply chain based on RFID technology as a 

business response to the wave of changes, all in 

the service of finding appropriate solutions to 

achieve a higher degree of control over timely 

data that flows. 

 

 

 

 

 

 

3. COMPETITIVE IMPORTANCE OF 

RFID TECHNOLOGY IN RETAIL 
 

In the retail SCM’s there are three 

characteristic forms of labeling application of 

RFID technology: the container and / or pallet, 

case and item.[9] The embryonic stage of RFID 

applications accentuates the functionality of 

labeling of pallets and boxes. However, a 

number of benefits in the business primarily are 

originating from the labeling of items with tags. 

Therefore, it is important to note that the source 

of business value lies in the background of two 

basic features of this technology. The first 

platform to generate business value is the 

automation of the identification process, which 

is reflected in reading data from the tags 

without human intervention. The second 

ground on which the RFID value is storing is a 

large volume of data in the tag.[10] In fact, the 

importance of RFID lies in the benefits arising 

out of its application. The multiple advantages 

of RFID technology in retail are: 

Information visibility. The tag is attached 

to a pallet, box or item at a certain stage of the 

supply chain depending on the needs and 

demands. Embedded tags contain relevant 

information related to a wide range of products 

that are required and available for reading to 

each member in the chain. Therefore, the 

possibility of obtaining information on the 

status and location of products realized by 

marking products with tags, indicates the 

visibility of the product.[9] 

In this respect, RFID technology generates 

a wealth of data that an integrated IT system of 

the entity is stored in the database, and then 

filtered before they become available to 

business subsystems and applications to support 

business processes.[11] A set of data collected 

is timely processed in ERP system in the 

information upon which managers successfully 

make relevant business decisions.  

There are three levels of data collection, 

which differ according to the same criteria: 

application areas and business entities 

conducting the process at different levels in the 

network chain. At the system level of the 

supply chain, the application of RFID 

technology is focused on the collection of 

timely information on the condition and status 

of shipments in transit along the chain, while at 

the operational level, it is mainly focused on the 

following areas of application: inventory 

management, asset management for multiple 
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use, monitoring manufacturing processes and 

monitoring of movement of workers. The 

uniqueness of the application of RFID 

technology in retail compared to other chain 

links is reflected in the collection of consumer 

data (e.g., preferences and habits of consumers, 

consumer reaction to the offer), whose analysis 

allows the identification of and response to 

changing requirements.[4]  

In accordance with the above, the 

complexity of the relative importance of the 

timely exchange of information reflects the 

improving performance of the chain. What is 

particularly important for retailers, is the effects 

of the exchange of information in the supply 

chain:[12]  improved realization of orders, 

increased degree of fulfillment of orders, better 

management of wrong deliveries, improving 

delivery performance, reduce costs of return, 

increasing chain flexibility, reducing the chain 

cost, reducing order cycle, reducing the billing 

cycle and the duration of procurement and 

increasing turnover of money. 

In this respect, a significant improvement 

of retail management can be achieved, inter 

alia, through increased cooperation links in the 

chain. Taking into account the above, timely 

flow of information plays a key role in 

delivering the right product at the right place at 

the right time. Achieved informational visibility 

from one end to the other end of the chain is 

reflected in the reduction of total costs in the 

supply chain, which generates the opportunity 

for improving the level of efficiency of retail. 

Traceability of products. Monitoring is a 

fundament of item traceability. Automatic 

identification of labeled products which boils 

down to capture accurate data from the tags in 

the chain hubs allows products tracking through 

the supply chain. There are two different ways 

of monitoring the flow of products within the 

chain: Tracking down the supply chain and 

monitoring along the supply chain. 

Tracking down the supply chain, product 

flow and data flow, from production to 

consumption, includes methods and tools built 

to locate events after the legal or physical 

transfer of the goods to the next actor.[13] 

Advantages of monitoring the physical flow of 

products in the downstream supply chain is 

reflected in the following: gain insight into the 

current status of the consignment, the accuracy 

of inventory visibility, enhanced security 

operations, improved diagnostics, risk 

management, shaping predictive of response, 

reduction of product distribution through 

unauthorized intermediary in the gray market 

and brand management. Orientation managing 

the physical flow of products in the 

downstream supply chain, under the influence 

of RFID technology, seeks to accelerate the 

physical flow of products based on automation 

activities. On the other hand, managing the 

flow of data aimed at balancing supply and 

demand is achieved by predictive reacting, 

which contributes to the reduction of 

bottlenecks. 

Tracking along the supply chain of the 

product flow and data flow, indicates the 

procedures and tools to detect events before the 

next partner in the supply chain becomes 

legally or physically responsible for the goods. 

The withdrawal of defective or unsafe food 

products from the market, the importance of the 

concept of traceability relies on RFID is 

undeniable. Multiple contributes to the concept 

of traceability that can be realized in function 

of a recall are: identification, verification and 

isolating the cause for products which do not 

comply with the standards and expectations of 

the customer, detecting faulty party products, 

prevention of potential damages and risks in the 

supply chain through the prism of identifying 

and isolating risk and taking corrective action if 

the defective product has been placed on the 

market and identification of the contaminated 

products.[13]   

Inclusion of retail in reverse (return / 

reverse flow) segment of the chain. Bearing in 

mind that the process of return of products is 

one of the key supply chain processes, timely 

management information with the read tags 

may be key to the successful coordination of 

interdependent phases: identification of the 

returned product at retail points, finding the 

right scheme (true network) to return the 

product to the place of re processing (place of 

origin / product disposition) and create a new 

use-value of the returned product to be usable 

again for the same or a different purpose ( 

product recovery) [14]. 

The efficiency of business processes and 

distribution centers. In today's competitive 

conditions, business distribution center 

optimization involves improving the process by 

eliminating bottlenecks. Bottlenecks in the 

process of receiving, storage, collection and 

delivery of goods are causing inefficiencies in 

the labor force, data collection and bandwidth 

capacity. The problem of bottlenecks can be 

solved by automating activities in the process 

of collecting and exchanging data in real time, 
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precisely through the use of RFID technology. 

Therefore, the distribution center is oriented 

towards the use of RFID technology in the 

function of improving processes: receiving, 

storing, collecting and delivery logistics units 

marked with tags. It is, however, primarily 

related to the use of RFID technology as a tool 

for achieving efficiency of labor, the scope of 

information relevant to the quality performance 

of processes and improvement of production 

capacity. Prominent experts, Massachusetts 

Institute of Technology (MIT) in this area, in a 

study entitled "Focus on the Supply Chain: 

Applying with the Distribution Center," 

explains the potential that technology offers to 

improve the effectiveness of the distribution 

center, which is at the same time, reflects the 

elimination of bottlenecks [15]. 

The efficiency of retail store operations. 
A crucial role in winning retail outlet 

penetration of RFID technology at the level of 

items stems from the fact that it is the last in the 

chain of institutions in which direct contact 

with consumers establishes. In retail, RFID 

technology can be divided into applications 

supporting storage and application of sale.[9] 

Improving consumer service. Stepping 

up the process of competition, retailers have 

noticed that the consumer is the most valuable 

assets of the company that should be seized. 

Accordingly, RFID technology is gaining in 

importance as a tool for adding value to offer 

for consumers. In this context, the visibility of 

the retail supply chain from end to end is 

achieved by using RFID technology contributes 

to the improvement of consumer service based 

on the following levers: 

 Responsiveness of the system chain to 

emerging market changes 

 Reducing the time of the introduction of 

new products on the market 

 Customization of products tailored to 

individual customer needs 

 Placing of goods through multiple sales 

channels 

 Optimal levels of availability of products 

on shelves 

 Interactive RFID marketing system 

 Communication oriented to individual 

consumers 

 Improved interaction between potential 

buyer and seller 

 Management of sales promotions 

 

 

4. THE LIMITATION OF RFID 

TECHNOLOGY IN RETAIL 
 

Application of RFID technology in the 

retail business is not an easy process because 

there are limitations that slow down its 

implementation. The main challenges in the 

application of RFID technology are manifested 

in the following: 

The cost of implementing RFID systems. 

Of all component prices for the RFID systems 

that represent an obstacle to the intensive 

acceptance, perhaps the biggest one that puts 

emphasis on the price tag. Tags price is still 

high for many companies. In addition to the 

high cost of implementation, uneven division of 

costs and benefits is an additional reason for the 

slow acceptance of RFID technology than 

expected. 

Wide and deep application of bar code 

technology. Thanks to its characteristics and 

mass distribution, bar code technology can be 

easily and conveniently replaced with RFID 

technology, which delivers new features and 

benefits. 

Technical limitations are manifested in all 

areas of application. The most important 

include: [16] distortion, absorb and reject 

signals from tags and readers, extreme 

temperature variations, dropped the encryption 

of data from the tag and the tag with the 

possibility of placing items that have a lower 

cost to more expensive item. It is certain that in 

the future these restrictions are going to be 

removed under the influence of technological 

development. 

The problem of data integration in the IT 

system is a limiting factor whose elimination 

requires redesigning business processes to 

synchronize the flow of products with the flow 

of information. Research shows that if the value 

of the performance limits is shown in 

percentages, it can be concluded that while the 

problem of data integration is 13%, the barriers 

in the form of business process redesign has a 

5% stake in limitations scale [17]. 

Lack of standards, universal and global, 

undermining the application of RFID 

technology even thou the International 

Organization for Standardization (ISO) is 

leading the development of industry standards 

for monitoring the movement of goods, the use 

of "smart" cards and supply chain applications 

[7]. 

The problem of consumer privacy[4]  
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believe that the problem of consumer privacy is 

not expressed in the application of RFID 

technology in the B2B on the chain level but 

negative responses from consumer into tagging 

items in a retail store. In this regard, a number 

of consumer privacy problems generally are 

classified into two categories. Identification of 

the statement is the first of the problem related 

to the collection of data on the consumer and 

their behavior during the purchase. Another 

form of policy issues relating to the 

identification and tracking of consumers is the 

use of tags after the point of sale (POS). In 

other words expressed, tracking of consumer 

behavior during the purchase and after the 

purchase raises implications for consumer 

privacy. 

Accordingly, it can be concluded that the 

limitations of RFID technology are reflected in 

the reasons for its slow expansion in business 

systems. It is particularly important to note that 

lower price components, however, is not 

sufficient for mass application of RFID 

technology. Taking into account the above, the 

question is what should be done to achieve 

widespread application of RFID technology, 

which will eventually lead to the complete 

replacement of bar code technology. The 

solutions are established as: changes in the 

design and construction of business and 

information systems, ease the implementation 

process, implementation of cost reduction, 

development of standards, developments in the 

production of tags, readers and software and 

expanding the network of national EPC 

provider.[18][19]   

 

 

5. CONCLUSION 
 

Facing with gaps in domestic literature in 

economics, primarily from the position of the 

automatic control system and wireless 

communication systems and part of commercial 

management and marketing, has left some room 

for maneuver which made it possible to make a 

connection between the technology of 

automatic labeling and identification products 

and retail, which provided a framework for 

understanding the role and importance of RFID 

in improving the competitiveness of the retail 

supply chain. It should be noted that the foreign 

literature actualized results previously 

conducted research that helped to better 

understand the structure of costs of 

implementation, return on investment, the 

redesign of business processes, security and 

reliability of the technology, the level of 

integration of data into business systems, the 

growth of the RFID market as well as the life 

cycle management of RFID the pilot project. 

For these reasons, the importance of the 

application of RFID technology in the retail 

supply chain for the top management has been 

recognized as a puzzle, which is the work of 

special attention. In this context, this paper 

explores the issues that are highly interesting 

for all players in terms of searching and 

accepting the appropriate solutions to adapt to 

changes in the market environment, which 

require innovation process through the 

introduction of modern technologies as part of 

the value chain, and opens opportunities for 

maturing awareness about management the 

necessity of the application of RFID technology 

in the retail chain. The main contribution of this 

paper is that it allows a better understanding of 

the importance of the application of RFID 

technology in retail. The contribution consists 

in the fact that indicates that in the conditions 

of uncertainty of business, the use of RFID 

technology in retail is a good platform not only 

to survive in the market, but also for improving 

business performance. 

The paper devotes special attention to 

providing a clearer picture of timely data 

stream, as the contemporary source for 

optimization of consumers service. In 

accordance with the present situation on the 

retail market, it is necessary to point out the 

basic guidelines in which direction to focus the 

use of RFID technology. In the future we 

should expect significant redirection 

application of RFID technology from supply 

chain management to customer relationship 

management. 

This work also implies the need for 

implementation of the new research. Future 

research could examine which elements and to 

what extent, are crucial for the transition of the 

business system based on bar code labeling via 

the tag, to RFID technology emerged on the 

market today. In addition, it would be useful to 

conduct a comparative analysis of the practical 

application of RFID technology in retail 

companies, which are considered pioneers in 

the field of improving SCM in order to 

demonstrate the significant milestones and 

guidelines for retailers and other participants in 

the chain. It would be interesting based on the 

positive experience of companies that have 

successfully implemented RFID technology, as 
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well as countries that are mostlz advanced in its 

application, to draw lessons for Serbia's 

economy.
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