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Abstract- Efficient management of Supply Chain is increasingly becoming the most important method of attaching sustainable 

competitive advantage for the retail industry globally. However, supply chain management itself is challenged by several 

issues. These include product flow, out of stock and out of store phenomenon, data and inventory inaccuracies, the bullwhip 

effect is few of them. The manual routines adopted in most supply chain functions are seen to be the main cause of these issues 

and automation is considered to be a most effective remedy. While automation through bar code has achieved a fair degree of 

success, RFID’s are proving to be a more effective complement and alternate to bar coding. The business and operational 

efficiencies that accrue through RFID’s have already been proved in the countries of Europe and America. However, despite 

this their proliferation is still limited in India. That they be adopted more widely particularly in the retail industry in India is 

fast becoming an imperative in light of the fact that retail is one of the fastest growing and most important industry verticals 

within the country. This research attempts to ascertain what are the barriers to the incorporation of RFID into the supply 

chains of Indian companies and to posit possible solutions to the same. The empirical study was conducted in that region most 

representative of industry in India, Hyderabad. It was found that the main reasons inhibiting the spread and use of RFID in 

India were cost, labour, privacy issues, lack of government support and technical issues. Hence the proliferation of RFID in 

India will depend on the extent to which these issues are solved or sorted out. The possible solutions to these issues have also 

been identified in this research. The author believes that the implementation of solutions will greatly aid in the proliferation of 

RFID in industries throughout the country. 
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I.INTRODUCTION 
 

In an increasingly competitive marketplace, retail 
companies have discovered that the only method of 

achieving sustainable competitive advantage is by 

ensuring that their customers are satisfied (Ariba, 2009). 

The parameters of good customer service include 

customers getting goods they need in the required 

quantities in good condition, in the right time and at the 

right price. Good customer service results in customer 

delight which has the effect of forming a large loyal 

customer base (Ariba, 2009). Since the supply chains of 

organizations are mainly responsible for customers 

obtaining goods they need in time, both the supply chain 
function and supply chain management have assumed 

great strategic importance in retail companies. Supply 

Chain Management is mainly concerned with optimizing 

the various operations along the chain. According to 

Hongwei and Kilan (2009), this involves proper 

management of vendor partners, procurement of raw 

materials, proper planning of production, storage and 

customer service. A measure of efficient supply chain 

management is the seamless integration of all the 

aforementioned activities. This in turn results in fast 

movement of inventory goods, increased return on 
investments, the ability to provide better customer 

service. This in turn results in increased sales, profitability 

and market share (Jun, 2009).  According to Marrocco 

(2008), there are several challenges confronting modern 

supply chain management. These include ensuring 

smooth flow of products and goods, tackling inventory 

inaccuracies, the bullwhip effect, the out of stock 

phenomenon, shrinkage and problems in the 

replenishment process are just some of these. Nikitin and 

Rao (2010) however believe that at the heart of all these 

issues lie inefficiencies of tracking and identification of 
goods.  

 

Modern supply chains consist of several vertical silos that 

may be scattered across several geographies. Moreover, 

the volume of goods that has to be handled by the supply 

chain has increased dramatically given the increases in 

global trade. Manual routines are characterized by long 

lead times, expensive labour and inaccuracies. All of 

these cannot work in modern supply chain environment. 

Hence the development of automated routines using bar 

code technology.  
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Bar Coding technology is a vast improvement over 
manual procedure. However, bar codes also suffer from 

various deficiencies and vulnerabilities that threaten to 

make them redundant given the need for securing speed, 

cost and delivery efficiencies in modern supply chains. 

Hence RFID technologies have emerged as a complement 

/ alternate to Bar Coding technology. RFID offers several 

advantages including increased product touching, more 

savings on time, labour and cost of operations, shorter 

lead times, transparency and improved flexibility, 

accuracy and reliability of operations. Bar Coding has 

been widely adopted across several industries including 

the medical world, supply chain, retail, production and 
manufacturing etc. (Glidden and Bockorick, 2010).  

 

Due to its manifold advantages, RFID technologies have 

been widely adopted in the US, UK and other European 

countries. The total RFID market is expected to growth to 

USD 30 bn by 2017 (Mandal and Sarpeshkar, 2011). 

However, it is just finding a toehold in developing 

countries like India. However, that this technology be 

adopted in retail and manufacturing units in India is 

becoming an imperative in light of the fact that the 

country is one of the fastest growing economies of the 
world and its 400 Mn strong middle class is becoming 

more and more aspirational which in turn is reflected in 

the fast-growing retail sector.  

 

Despite this imperative however, RFID technology is not 

widely proliferated in the country. Several researches 

conducted indicate that the availability of cheap labour, 

mistrust and ambiguity over RFID usage, lack of trained, 

skilled technical persons, high costs and ethical / 

confidentiality issues are some of the barriers to the usage 

of the technology. However, this research is theoretical in 

nature. Those few firms where RFID has been 
incorporated have reported significant business and 

operational efficiencies.  

 

Thus, the authors belief that the retail industry in India, 

currently dependent on manual labour / bar codes for its 

retail operations, can benefit greatly by adopting RFID 

technology. However, adoption of RFID has to be viewed 

through the prism of the realities of operating in India, 

particularly by retail firms. Given these realities there 

exist several difficulties and impediments to the quick and 

easy implementation of RFID technology by industry at 
large.  Hence the research question can be framed as 

given below:  

To what extent can RFID solutions be adopted in India? 

The main Objectives of the dissertation are given below:   

 

 To evaluate the Productivity and Cost Business 

efficiencies that accrue due to implementation of RFID 

technology in Retail Supply Chain 

 To evaluate the Reliability & Utility Operational 

efficiencies that accrues due to implementation of 
RFID technology in Retail Supply Chain  

 To understand the impediments to RFID solutions in 

India 

The RFID solutions implemented in the essential supply 

chain function cross docking used by ten retail companies 

in the Hyderabad Region of India will be studied and 

analysed. The main purpose of this study will be to 

identify the advantages and disadvantages that have 

accrued to these companies on account of implementation 

of the RFID solution. The difficulties encountered and the 

manner in which they were overcome will provide 

valuable clues as to how to overcome objections towards 
usage of this technology. Moreover, Hyderabad is one of 

the oldest and most industrialized regions of the country. 

The author believes that the lessons learnt from the RFID 

implementation, the impediments encountered and the 

manner in which they were overcome in the Hyderabad 

Region can be extended to the whole country.  

 

Both Deductive and Inductive techniques will be used in 

the research. Deductive research will provide the 

theoretical base from which to construct hypotheses to be 

tested by empirical techniques. The primary data 
collection tool will be an online questionnaire 

administered to the Supply Chain Heads of ten retail 

companies in Hyderabad, India.  The findings will be 

subject to empirical analysis using the Descriptive 

statistics tool of excel. The findings of the empirical 

analysis will be compared with the theoretical study 

conducted to check for corroboration.  

The flow of the dissertation is indicated below:  

 

II. LITERATURE REVIEW 
 

Retail companies today compete fiercely in the 

marketplace. This is because of the limited differentiation 

between products belonging to a particular genre 

(Balachandran and Barnett, 200). Hence retail companies 

have to seek new methods to create and deliver value to 

their customers. Organizations are now finding out that 

one of the most effective ways to create sustainable 
competitive advantage is to focus on the customer 

(Detters and Karnad, 2008). A focus on the customer 

means delivering good customer service (Hawkins and 

Stonewall, 2009).  

 

Customer Service is defined as offering customers good, 

products and service they require when and where they 

want it. It includes providing these goods and services at a 

competitive price as well (Watters et al., 2009). The 

importance of providing good customer service is that it 

creates a large loyal customer base. Repeat customers 

translate into increased turnover, profits and market share 
for the organization (Harris and Grisanti, 2009). Because 

of this focus on the customer, retail companies are paying 

more attention to the supply chain function. This is 
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because this function alone is responsible for ensuring 

that customers get goods in time.  
 

1. Supply Chain Management 

Supply Chain is defined as the flow of goods from source 

to customer (Yang and Chi, 2008). It includes all the 

processes that are needed to move products from the 

centres of production to the centres of retail or 

distribution. These processes include procurement of raw 

materials, management of production and of half-finished 

inventory, storage, transport and vendor partner 

management. The collective term used for the 

management of all these processes is called Supply chain 

Management or SCM (Culler, 2009).  
 

 
Fig. 1 Supply Chain Processes, (Culler, 2009). 

 

Figure 2A shows the flow along a typical supply chain. 

Supply Chain is considered as that strategic function 

through retail organizations can achieve sustainable 

competitive advantage in the market (Falconi and 

D’Amico, 2009). Hence the emergence of Supply Chain 
Management (SCM) as a vital business function.   

 

According to Alessio and Boni (2009), SCM is the 

integration of all activities associated with the flow and 

transfer of goods from the raw materials stage (extraction) 

through to the end user, as well as the associated 

information flows by improved supply chain relationship, 

to achieve a sustainable competitive advantage. 

 

From this definition the main aims and objectives of a 

supply chain can be derived. These include  

 achieving customer satisfaction  

 keeping costs and expenditures to a minimum  

 increase profitability  

 create value added services  

 co-ordinate all the processes along the supply chain.  

According to Supply Chain Management is today 

confronted by several challenges. These include the 

following: 

 

2. Management of Goods Flow   

One of the main activities of SCM is managing “flow of 
transfer of goods”. Management of flow of 

goods/products is essential to the whole concept of 

delivering good customer service where customers are 
assured of getting right products at the right time. 

Efficient warehousing is key to proper flow of goods. 

 

Conventionally warehousing function is for mass storage 

of goods, sorting them according to end customer / 

destination and then transporting them to customers in 

such a way that minimal costs are incurred and customer 

satisfaction is ensured. However modern warehousing 

operations also include consolidation of products, bulk 

breaking as also dissemination of data to manufacturers & 

clients (Hawkins & Stonewall, 2009). These aspects focus 

on the movement of goods to and from the warehouse 
rather than storage only. According to Hawkins & 

Stonewall (2009) quick, efficient movement of goods 

combined with real time and correct data about goods in 

transit as also goods in storage are the hallmarks of a 

good modern warehousing facility.  

 

According to Roberti (2009) the key to efficient 

warehousing routines is identifying and tracking 

movement of the enormous number of products that are 

transported through warehouses daily. Conventionally the 

whole process of tracking goods has been a manual 
resulting in large lead times. Increased lead times 

translate into inordinate delays in shipments resulting 

poor customer service. Manual interventions also increase 

the likelihood or errors in sorting and repacking. These 

errors in turn result in duplication of work, inaccurate 

data, increased operational costs and improper planning. 

Thus, while the cross-docking terminal is a very 

important part of the warehouse, its utility in ensuring 

product flow is dependent on its efficiency. 

 

The process of tracking results in the generation of large 

amounts of information. Proper management of this 
information is a critical challenge especially when it 

comes to converting it into a form that is compatible with 

already established back end IT systems.  Data 

inaccuracies generated in a cross-docking facility has a 

bullwhip effect within the supply chain. Some of the 

consequences of the bullwhip effect include an inability to 

track goods, shipments that are delivered late, product 

duplication, product recall, inefficient management of 

inventories and an inability to deliver the all-important 

customer service (Roberti, 2009). According to Kocker 

and Flynn (2010) the loss to retail companies on account 
of these inefficiencies alone is almost GBP 17 mn. 

 

3. Inventory Inaccuracy 

According to Quinn (2010), inaccuracies in inventory is 

the biggest challenge confronting retailers today. 

Inventory inaccuracy is defined as a gap between actual 

physical stocks in retail outlets and the data that is 

recorded in invoices, log sheets and in computer records.  

Inventory inaccuracies occur on account of the inability to 

track many of the frequent, inevitable occurrences in a 
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retail environment. Some of these include product recall 

and returns, pilferages that occur due to external agents or 
from store staff themselves and unsaleable which term is 

used to refer to goods that cannot be sold because they are 

damaged, out of fashion or out of season (Stoner and 

Yamazaki, 2009). Goods can get misplaced and the 

inability to track this is another reason for inventory 

inaccuracies. Errors that occur during delivery of goods 

can also result in inventory inaccuracies. These errors 

occur when the stores receive goods that are in excess or 

less than the quantities ordered (Marrocco, 2009).  

 

Thus, it can be concluded that a non – alignment or 

mismatches between actual inventories and data stored in 
information systems results in inventory inaccuracies. 

There are several negative consequences of inventory 

inaccuracies. It results in an ordering of goods where they 

are not required while goods that are needed are not 

ordered. If goods are misplaced, a lot of time is wasted 

both by the customer who waits and for the store 

employees who has to search for goods required by the 

customer. Lost or stolen goods have to be replaced all of 

which add to cost of operations. If customers on a 

continuous basis do not find the goods they need at a 

particular store, they will stop going there resulting in loss 
of business. This erosion of customer base is perhaps the 

most pernicious effects of inventory inaccuracy 

phenomenon.  

 

In order to counter the negative consequences of 

inventory inefficiencies, retailers must have information 

systems which allow them to track volume of goods 

supplied against orders that have been placed with them. 

An efficient inventory management system will result in 

time being saved in checking and verifying goods 

supplied to retail stores. This is because it will be able to 

track any anomaly quickly and immediately (Mayaram 
and Fiez, 2009).  

 

There is an urgent need to implement real time 

information management systems in retail stores in light 

of research conducted by Quinn in 2010 which showed 

that on an average inventory inaccuracy can extend to as 

much as 35% of total stock supplied. He found that for 

every 100 pieces, there are 5 misplaced pieces in the 

stores. Inventory inaccuracy resulted in profits coming 

down by as much as 10% while misplaced goods reduced 

profits by nearly 25%. According to Quinn, inventory 
inaccuracies account for almost 10% of total annual sales 

in 2010 in the US alone amounting to nearly USD 50 bn.  

 

4. The Out of Stock Phenomenon 

The Out of Stock Phenomenon is commonly termed as 

the OOS phenomenon. Along with inventory inaccuracy 

OSS is one of the biggest challenges for retailers. It is 

defined as all those occurrences where customers do not 

find goods, they need on the shelves of retail stores 

(Edgar and Tellkamp, 2010). OOS had two dimensions. 

When the goods are in the stores but not on the shelves it 

is called Out of Shelf and when the goods are not in the 
stores at all and hence not on the shelves it is called Out 

of Store. While the former accounts to nearly 48% of OSS 

the latter contributes to as much as 24% of OSS (Hongwei 

and Lilan, 200(). When stores are not able to provide data 

on what stocks are depleted and have to be replenished, 

the OOS phenomenon occurs.  

 

Kocer and Flynn in their research in 2010 found that OSS 

is responsible for a loss of nearly 4% of total billed sales 

in 2010. The negative consequences of OSS are that it 

customer dissatisfaction and slow but gradual erosion of 

customer base. Hence in order to reduce OSS, there is a 
need to improve the whole process of data management 

within the store so that retailers know almost in real time 

which goods are out of stock and are able to place 

replenishment orders (Kocer and Flynn, 2010).   

 

5. Shrinkage  

Theft, pilferage, misplaced items, unsalable and delivery 

errors all result in the shrinkage phenomenon (Karthaus 

and Fisher, 2010). Shrinkage is one of the main causes of 

both inventory inaccuracy and out of stock phenomenon. 

Shrinkage is particular pernicious since shrinkage errors 
of just 1% can result in OSS of 17% of loss of sales while 

a 3% shrinkage error can cause loss of sales of upto 50% 

(Karthaus and Fisher, 2010). Shrinkage can thus also be 

considered to be the main cause of customer 

dissatisfaction in a retail environment. Research 

conducted by Quinn in 2010 demonstrated that shrinkage 

was responsible for losses equivalent to 2% of retail sales 

in the US in 2010. 50% of shrinkage errors occur due to 

theft, clerical error and distributor fraud contribute to 15% 

and 5% of total shrinkage (Man and Zhang, 2009).  

 

6. The Disadvantages of the Bullwhip Effect 
The bullwhip effect is the culminating negative 

consequence of Shrinkage, Out of Stock and inventory 

inaccuracies. Bullwhip effect refers to the mismatch 

between orders and actual manufactured volumes. Such 

an effect can result in the overproduction of goods not 

required or the underproduction of needed goods (Mandal 

and Sarpeshkar, 2011). The Bullwhip effect primarily 

occurs due to poor data management. The problem of 

inaccurate data not only results in inaccurate production 

volumes but also affects sales forecasts. It results in an 

inability to make accurate forecasts and consequently 
there is a big gap between actual sales and the forecasts. 

The bullwhip effect also results in sub optimal utilization 

of the resources of the organization such as materials, 

men and capital. The bullwhip effect also results in a 

supply chain which is unable to respond quickly and in 

real time to any changes in customer demand or to 

changes in the marketplace (Mandal and Sarpeshkar, 

2011).  

 

7. Hampering of the Replenishment Process 
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According to Dehghani and Atarodi (2009), 

replenishment may be defined as a process by which store 
shelves are restocked with items which have been 

removed or sold. It is essentially a push process where 

empty shelves act as a trigger or “push” for replenishment 

from back rooms (Zhihua and Suguang, 2011).  

 

In all retail stores best practice dictates that the shelves all 

be restocked from items in the back room before the store 

opens in the morning. Thereafter shelves are physically 

observed by the employee in charge of doing so and then 

replenished at least twice a day depending on the rate of 

sale of the items.  Conventionally the process of 

replenishment is an extremely time consuming and 
labour-intensive process. Retailers are seldom able to 

accurately monitor or track goods as they are moved of 

shelves and then restock them in time. This results in 

OOS phenomenon and consequently a loss in sales.  

 

8. Automation in the Supply Chain 

It can be assumed that the primary reason for the 

aforesaid problems confronting SCM is the lack of the 

ability to properly track and identify goods. Manual 

routines have been replaced by automated product 

identification systems in the form of barcodes.  
Bar codes may be defined as identity tags which are fixed 

onto goods. They work in tandem with other electronic 

devices that can identify and track them. Bar Codes are 

allowed for much faster tracking and identification of 

goods as compared to manual methods. Because they 

function so much faster than manual methods and are 

cheap as well, they are widely used across a variety of 

industries including retail (Man and Zhang, 2009).  

Despite their benefits, Malinowski and Moskwa (2010 

believe that barcodes exhibit several problems as well 

including the ability to store only limited amounts of data, 

the need to be clean always to allow accurate readings to 
be taken, variations in pricing, the problems that can 

result on account of damaged labels not being able to be 

read, high initial set up costs, the need for costly high 

quality printers and the threat of counterfeiting.  

However, the biggest disadvantage of bar codes is the 

inability to implement some form of standardization 

across industries regarding their usage since various 

vendor partners use different bar codes. Because of this 

tracking of goods and products becomes difficult 

especially as they pass through different vendor systems 

along the supply chain. In order to overcome the defects 
of bar codes, Radio Frequency Detection Technologies 

(RFID) have emerged as viable alternatives.  

 

9. RFID Technology  

RFID may be defined as a technology that uses radio 

waves to transfer data from an electronic tag, called an 

RFID tag or label attached to an object, through a reader 

for the purpose of identifying and tracking the object 

(Watters et al., 2009). 

All RFID systems consist of some common essential 

components including:  

 A Digital Tag containing a Programmable Microchip  

 Antennae that can product radio frequency waves 

 A back-end interface typically consisting of a computer 

and data processing software. 

  

9.1. The Digital Tag 

The digital tag is a small device which can be fixed to the 

surface of goods. Every tag contains an electronic chip 

containing a unique 96-bit identification number. 

Contained within this code is all the information that is 

required to identify the manufacturer of the product, the 
genre or type it belongs to and the unique identification 

number of that product. Each tag is also provided with a 

set of antennae which is able to detect radio signals upto 6 

GHz. While lower end applications such as simple access 

require lower range of frequencies, large scale 

applications such as industries and supply chain require a 

higher range of frequencies.  

 

9.2 The Reader 

The reader is again an electronic device capable of 

producing radio wave signals. It is also a mobile device 

that can be carried by personnel. As soon as an RFID tag 
encounters these signals it is prodded into revealing its 

unique 96-bit code which is then read by the reader 

device. The reader can also transmit this information to 

the back-end computer end software systems.  

 

9.3 The Back-End System 

The back-end system for RFID applications consists of a 

set of computers interfaced with a server. The computers 

are loaded with RFID specific software which is able to 

store reader data, collate it and then subject it to analysis. 

The back-end system is able to perform a wide variety of 
functions including generation of invoices, status updates, 

tally sheets and even control loading and unloading 

systems within a warehouse or retail store.  

The main difference between RFID systems and other 

tracking devices like Bar Codes is that the former is far 

more sensitive than the latter. It can detect tags at 

distances far greater than is possible with the latter 

(Rogers, 2010). There are very little manual operations 

involved and the tags need not even be in the line of sight 

of the reader devices.  

It is the authors believe that RFID used with 

complementary technologies like GPRS, database 
management software, LAN and server systems will 

enable efficient “anytime, “anywhere” tracking and 

identification functions in Cross Docking Facilities along 

a Supply Chain. Research conducted in this regard 

appears to bolster this belief.  

 

10. RFID Advantages  

Some of the advantages of RFID are discussed below:  

 

10.1. Improvement of Product Flow  
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Product Touching refers to the number of goods scanned 

or identified in a particular time frame (Watters et al., 
2009). Use of barcodes involves manual scanning of good 

units which is very time consuming. However, number of 

goods scanned within a time frame is directly proportional 

to cost savings, i.e. more the goods scanned, larger the 

savings (Watters et al., 2009). RFID technology is able to 

identify/track a very large number of goods as compared 

to barcodes and hence the savings are significantly higher 

in the former case. Errors in terms of faulty picking of 

goods will be eliminated through RFID automation. 

Lesser errors mean no refilling of orders and hence larger 

costs savings. 

This is because all these activities required manual 
scanning of bar codes is done away with through RFID 

resulting in savings in labour costs.   

 

10.2. Shorter Lead-times 

RFID technologies can reduce lead times in the following 

areas:  

10.2.1. Flexibility when taking readings 

Goods can be positioned anywhere and still be tracked / 

identified. Thus, the elimination of the need to be in sight 

of the scanner results in more flexibility 

10.2.2. Increased Accuracy and Reliability of Reading 
RFID technology result in highly accurate and reliable 

readings obviating the necessity of re – readings resulting 

from faulty data readings.  

10.2.3. Multi-read capability 

RFID technology is able to read several goods items at the 

same time 

Improvements in the above three result in shorter lead 

times and a more efficient supply chain process.  

 

10.3. Transparency  

RFID provides a highly transparent information flow 

system that provides all the stakeholders in the supply 
chain with accurate and real time data which can be used 

for making decisions.  

 

10.4. Durability 

Bad Weather conditions such as rain, dirt on labels, 

damaged labels result prevent effective functioning of bar 

code scanners. These problems are eliminated with RFID 

technology  

 

10.5 Quick Replenishment Process  

Using RIFD shelves can be scanned in real time and any 
out of stock shelves can be immediately alerted to the 

sales personnel who can then quickly replenish the 

depleted stocks from the back room. 

 

10.6 Reduced Inventory Inaccuracies  

Since RFID is an automated software there is no need for 

physical verification of stocks or physical comparisons 

with inventory records. Stock taking and inventory 

management in effect can be done in real time leading to 

inventory accuracies of up to 100%.  

 

10.7 Enhanced Location Visibility 
Through RFID’s the location of a particular item can be 

immediately identified. Thus, there is less time wasted in 

searching for missing merchandise. Customers need not 

get frustrated waiting for desired products to be found.  

 

10.8 Faster Loading and unloading operations  

RFID’s allow for quick validation of incoming goods. 

Discrepancies between actual stocks received and data 

contained in invoice and picking slips can immediately be 

identified.  

 

10.9 Lesser Shrinkage  
RFID’s result in quick tracking of goods in real time. 

Hence theft and pilferages can be effectively dealt with 

since the stolen goods can be tracked through strategically 

place RFID readers. The thieves themselves may be 

apprehended in the very act of stealing through RFID 

technologies. The elimination of pilferages or of 

misplaced items results in lesser problems of shrinkage.  

All of the above make RFID technology most suited for 

used in warehousing particularly in cross docking 

applications which involves processing of large amounts 

of data, and multi – level tracking, loading and unloading 
mechanisms.  

Because of these advantages, RFID is increasingly 

replacing barcode technologies particularly in retail 

companies worldwide. Walmart was the first retail firm to 

use RFID in its cross-docking operations in 2005 and 

reported significant improvements in the efficiency of its 

product flows (Yao,2011). Thus, other retailers such as 

Sainsbury’s, Aldi have incorporated RFID technologies. 

In Europe such as Carrefour and production houses like 

Volvo have implemented RFID solutions. According to 

Zhihua and Xuguang (2011), by 2013 almost about 60% 

of retailers in Europe would have switched over to RFID 
solutions from barcodes. 

 

11. RFID in India  

While RFID technologies have been widely adopted in 

various sectors such as retail, defence, pharmaceuticals 

and infrastructure in developed countries of Europe and 

America, they are far less widely proliferated in 

developing countries such as India.  

 

According to Nikitin and Rao (2010), knowledge about 

RFID and its applications is limited in India. RFID is 
considered to be a mere upgrade of existing processes 

which is expensive and not as something that adds 

efficiency to the system or generates savings & 

productivity. Pillai and Heinrich (2009) believes that one 

of the greatest barriers to RFID adoption in India is the 

availability of cheap labour. The perception in India is 

that replacing cheap labour force with expensive RFID 

technology for routine tasks does not make good business 

sense.  

 



 

 

© 2020 IJSRET 
2588 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 6, Issue 4, July-Aug-2020, ISSN (Online): 2395-566X 

 

 

Rao and Nikitin (2008) say that the adoption of an 

automated solution would result in large scale 
unemployment. Labour laws are very strict in India in this 

respect. Hence employers are hesitant to automate their 

processes which are in any case being operated by low 

cost labour. Research conducted by Mayaram and Fiez in 

2008 indicates that are a large number of RFID players in 

India. However, the efficiency of their product leaves 

much to be desired even if it is available at cheap rates. 

The market is proliferated with inferior quality products 

which is invariably unreliable and does not provide a 

proper solution. Thus, overcoming the fears and 

apprehensions of users who would have otherwise 

adopted RFID is another challenge in India.  
 

According to Jackson and Mandal (2010), the government 

of India has not ushered in any standards in use of 

RFID’s. This has given rise to a large number of vendors 

in the market whose product is seen to be of dubious 

quality. Lack of government incentive to users of RFID 

technology is another barrier. The same research also 

indicated that RFID is perceived to be an expensive 

solution for mundane tasks. Many business firms lack the 

scale to justify the return on investment from RFID.  

 
Balachandran and Barnett (2009) say that RFID is not 

seen to be adding value to the over delivery process as 

well as to the front-end customer engagement process. 

They also believe that the success of the widely used Bar 

Codes technology makes companies hesitant to invest in a 

new solution. According to Rao and Nikitin (2008), for an 

RFID solution to function optimally it has to be easily 

interfaced with ERP systems such as SAP and Retek. 

However, in India lack of a standard solution has resulted 

in data-formatting issues and software incompatibilities 

which makes it difficult to import and analyze data.  

 
Moreover Culler (2009) says that there are several 

Technical Issues with respect to RFID implementation in 

India. These include:  

 Lack of Skilled Workers who can service faulty RFID 

equipment 

 RFID Tags at times malfunction due to collision of 

multiple readings and disruption 

 RFID Tags are difficult to remove particularly for 

customers in a retail outlet 

Ariba (2008) believes that there are no clear laws in India 

protecting privacy of a firm Because of this organizations 
are slow to adopt the technology not only because there 

are no government stipulations to be complied with but 

the fear of confidential data being stolen through this 

solution with little or no redressal facility from the 

government.  

However, despite the above views enough literature exists 

to show that despite these disadvantages there exist 

several compelling reasons why RFID technology has to 

be adopted in India particularly in the retail sector.  

In India organized retail is just 4 % of the overall retail 

sector (Mandal &Sarpeshkar, 2011). However, the retail 
sector is projected to become one of the most important 

sectors in the Indian economy. India has a 400 mn strong, 

aspirational middle and upper class with large disposable 

incomes, an economy growing at 8% GDP annually 

(Nikitin and Rao, 2009). It is the fourth largest growing 

economy in the world ranked fourth in terms of 

Purchasing Power Parity. The size of the organized retail 

business in 2015 is projected at 450 bn making India one 

of the top 5 consumer markets of the world. (Pillai and 

Heinrich, 2009). The retail sector contributed to 10% of 

the country’s GDP in 2010 and employed 5 % of the total 

workforce (Yao, 2011). The government of India has 
recognized the potential of this sector to improve the 

economy of the country and to provide large scale 

employment as well and hence has introduced a slew of 

incentives and infrastructural development to boost the 

growth of retail in India.  

 

Moreover, India has become an IT and technology hub. 

There is a movement towards adopting technology-based 

solutions in various industries. Moreover, developments 

in several sectors such as infrastructure projects do not 

allow for manual routines. Retail companies themselves 
are increasingly becoming aware of the potential of RFID 

to check pilferage and theft in retail outlets. Any company 

seeking to establish nationwide operations in India has to 

tackle the challenges of the huge geography of the 

country. Management of distribution and logistics for 

such a large country is almost impossible if based purely 

on manual procedures.   

It is also in the government’s own best interests to 

promote RFID. Such technology will eliminate 

inefficiency and aid in the implementation of social 

security schemes. This will project the image of a clean 

and effective government to the people of India.  
 

However, the most compelling reason for adopting RFID 

is that wherever RFID has been implemented large 

improvements in business & process efficiencies have 

been witnessed. For example, the Chitale Dairy Farm 

registered a 21% improvement in milk yield after RFID 

implementation (Yang and Chi, 2008). Pantaloon Retail 

(India) inaugurated its first RFID solution in its retail 

outlets in 2008.  RFID has been adopted in sectors such as 

pharmaceuticals, animal husbandry and travel and 

tourism. This augurs well for more organizations / sectors 
to undertake implementation of RFID in their operations 

in India. (Mandal &Sarpeshkar, 2011).  The RFID market 

in India is estimated to grow to Rs. 100 crs by 2013. 

(Yao, 2011).  

 

The Hyderabad Region has traditionally been the richest 

and most industrially developed in the country. Several 

industries are based in and around Hyderabad.  The cross-

docking facility of Express Point Logistics is one of the 

largest and most widely used for transporting goods to 
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other places in India by several of these retail companies.  

In May 2010, an RFID based solution was implemented 
here. This dissertation will study the implementation of 

RFID solution at the cross-docking facility of Express 

Point to examine the efficiencies that have accrued to the 

ten retail companies who use the facility, the hurdles they 

faced during the implementation process and whether 

sufficient ROI has been generated to enthuse other retail 

companies to adopt this technology. The significance of 

the Hyderabad region is that it is the most industrially 

developed centre in the country. Thus, a successful RFID 

implementation here can be implemented in other areas as 

well throughout the country.  

 

12. Summary of the Literature Review 

Delivering good Customer Service is becoming the only 

way through which organizations create sustainable 

competitive advantage. Good customer service is 

delivered when customers obtain good of their choice, 

when and where they want it. Hence there is greater focus 

on supply chain since it is this function that is responsible 

for getting customers good, they need when they want it. 

Data is generated in the supply chain whenever an event 

is registered. Improper management of this data results in 

several problems such as inventory inaccuracies, out of 
stock phenomenon, bull whip effect and shrinkage. 

Conventional automation technologies such as bar codes 

suffer from several disadvantages in the whole process of 

tracking and registering events. Hence the need for a more 

efficient technology. RFID technology has several 

advantages over bar codes. These include larger 

memories, faster operations, ability to function in adverse 

environmental conditions as well as less errors during 

generation of data. Hence RFID’s can be used in supply 

chains which will result in better operational efficiencies 

across the chain. This dissertation will study the 

application of RFID technologies to the supply chain of a 
retail supply chain in India.  

 

III. METHODOLOGY 
 

This dissertation will study the Implementation of RFID 

in the cross-docking unit of retail supply chain. The 
business and operational efficiencies that accrue will be 

measured and compared with manual methods employed 

previously.  The impediments to the successful 

implementation of this technology will be ascertained.  

 

1. Research Approach  

A quantitative approach has been followed in this 

research. The quantitative approach has been chosen 

mainly because of the objectivity of the results. Objective 

results can then be generalized to include all supply 

chains. In addition, quantitative studies rely on precise 

measurements and use of statistical tools as well as the 
study of specific variables all of which yield more 

credible results.  

Quantitative studies include deductive and inductive 

methodologies both of which are used in this dissertation.  
Deductive methods move from the general to the 

particular. Their main purpose is to formulate hypotheses 

or postulates. Conversely inductive methods move from 

the particular to the general. They test hypotheses by 

applying them to specific, particular situations.  

 

2. Primary and Secondary Data  

This research will use both primary and secondary data. 

Primary data is newly discovered data and is unique to the 

research. It is discovered through inductive study and is 

used to test hypotheses. Secondary data is that which 

already exists and is not fresh or newly discovered. It is 
used to arrive at hypotheses. 

 

3. Deductive Techniques 

During deductive study literature relating to the subject of 

retail, supply chain and RFID was studied. This is 

secondary data contained in scientific research articles, 

books and magazines. Articles on the internet were also 

studied. These studies led to the formulation of the 

literature review from which the following hypotheses 

may be postulated:  

 

Hypothesis 1  

RFID Technology results in Improvement in Business 

Parameters of a Retail Supply Chain  

Hypothesis 2 

RFID Technology results in Improvement in Operational 

Parameters of a Retail Supply Chain 

Hypothesis 3 

Implementation of RFID solutions in India is limited only 

to the extent organizations can overcome problems of 

labour, technology, quality, confidentiality and 

government incentive.  

 

4. The Inductive Technique  

The inductive technique is used mainly to either validate 

or reject the hypotheses formulated in section 3.4. The 

inductive method consists of the following:  

Formulation of Parameters  

Parameters may be defined as metrics that measure the 

efficiency of the RFID solution that has been 

implemented (Saunders & Wu, 2010). Such metrics act as 

goal posts that guide the whole research.  

The implementation of RFID Solution at the Cross-

Docking Station of Express Point Logistics will be 
studied against the following parameters:  

 Parameters that measure efficiency of Operations  

 Reliability  

 Usability  

 Parameters that measure business efficiencies  

 Productivity in Lead Times  

 Productive measured in terms of labour and cost 

 What are the challenges to implement RFID solutions?  

 Tools used to collect data and analyse it. 
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Tools to collect data are the questionnaire and the phone 

interview while tools to analyse data includes Microsoft 
excel and the univariate analysis statistical tool of excel.  

 

4.1. Tools to collect data   

4.1.1. Questionnaire 

The main purpose of quantitative research is to pose 

questions and then measure resultant answers (Roberti, 

2009). The questionnaire fulfils the first task of asking 

questions. The questionnaire will be answered by a set of 

respondents who have been chosen by the purposive 

sampling method. The respondents are from ten retail 

companies in Hyderabad. The ten retail companies 

studied in this research are listed below:  

 Arvind Mills  

 Bata India Ltd 

 Aditya Birla Retail  

 Titan  

 Shoppers Stop 

 Pantaloons 

 Provogue 

 Trent 

 Lifestyle 

 Classic Fashions 

 Raymond India  

The criterion for selecting these companies was that they 

are prominent retail companies in India and they all use 

the Cross-Docking facility at Express Point.  

Purpose sampling is the method of choosing respondents 

from amongst a larger population. Only those respondents 

are chosen whose answers will be most valuable to the 

research. The author first sent an introductory email to the 

Human Resources Head of each organization explaining 

the nature of the research, its aims and objectives and 

seeking permission to conduct the research Express Point.  

Once permission was granted from the Head Human 
Resources, another mail was sent asking to identify the 

Supply Chain Heads in their respective organizations who 

would be most involved with the implementation and 

operation of the RFID solution. An introductory mail was 

then sent to each Supply Chain head explaining the nature 

of the research. Copies of each mail were marked to the 

respective Head HR’s. It was only after obtaining their 

consent, that the questionnaire was administered to 

Supply Chain Heads.  

 

The questionnaire will be 20 questions long and consist of 
a mixture of both close ended and descriptive questions. 

While close ended questions will yield answers that lend 

themselves to statistical analysis, descriptive questions 

will yield answers that can be used to corroborate the 

findings of the LR in more detail.  Participants can answer 

based on the 7-point Likert Scale.  

 

4.1.2. Telephone Interview 

The telephone interview was conducted mainly for the 

clarification of doubts or to obtain more data than what 

was possible through the questionnaire.  

 

4.2 Tools to Analyse Data 

4.2.1. Data Summary  

As the answers from each Supply Chain Head came it, 

they were entered into a data summary form given below. 

  

 
 

Fig. 2 Data Summary Form. 

 

Once this data was collected it was then analysed using 

the univariate statistics tool of excel.  

 

4.2.2. Univariate Statistics  

The univariate statistics tool of excel is part of the 
descriptive statistical tool kit of excel. It is mainly used 

for the summarization of particular variables from a larger 

data bank.  

 

 
 

Fig. 3 Univariate Statistics. 

 

The summarized data appears as given below:  

 
 

Fig. 4 Result of Univariate Statistics Tool. 

 

The main parameters considered in this research is mean, 

median and mode. Mean refers to the average of a set of   

values. Mode is used to find out the number which occurs 

with maximum frequency in a data set while median 
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refers to the value which occurs highest midway from 

amongst a host of data values.  

 

5. Identification of Risks and Mitigating them  

Several risks were identified during the research. These 

risks and the appropriate mitigation procedures that were 

implemented are discussed below.  

 

6 Risks involved in using Questionnaire 

All of the respondents were not expected to reply to the 

questionnaire. The author sent reminders wherever 

applicable and where this did not elicit the desired 

response, a phone call was made.  

 
There was the risk that the persons recommended by the 

human resources head may not possess the skills or 

competencies to answer the questionnaire adequately. 

This risk was reduced by choosing the Heads of Supply 

chain only. These persons are expected to possess the 

requisite knowledge.  

 

The questionnaire method of gathering data and analysing 

it is cumbersome and time consuming. However, given 

the constraints of time and geography this was the best 

method to collect data for the empirical study.  

 

6.1 Telephone Interviews 

Making international calls is expensive. This can also 

result in answers being short and trite. Hence phone calls 

were used only to clarify doubts.  

Interpreting data is subjective since it is dependent on the 

skill of the researcher. Hence the author’s intention to 

apply the findings of this research to supply chains of all 

industries can be presumptuous.  

 

7. Ethical Issues 

During this research the author abided by the rules of the 
University. There was no attempt made to manipulate 

data sources. The authors own biases and prejudices were 

not used to colour the research at all. Only genuine and 

valid data was used in the study. The questionnaire was 

administered only after seeking due consent of the 

respondents. There was not attempt to contact to the 

respondents through channels other than those permitted 

by the company and by the university. There was no 

attempt made by the author to tamper with any of the 

company records or data. Every attempt was made to keep 

the identities of the respondents completely confidential. 
Summary of the Methodology 

This research is quantitative. It uses deductive studies to 

formulate hypotheses which are then to be tested through 

inductive methods. The inductive methods used are 

questionnaire to gather primary data which is then 

analysed through descriptive statistics tool of excel. The 

findings of the questionnaire are presented in the fourth 

chapter.  

 

IV. FINDINGS 

 

The findings for each question and Descriptive Statistics 
Data Tool for the same will be presented in this chapter. 

 

1. Why did you choose an RFID Enabled Cross 

Docking Facility to Transport your goods?  

 

 

  

From the mode row it can be seen that familiarity of using 

Express Point Logistics was the determining factor rather 

than any expected efficiency of operation. What is 
significant is the low score obtained w.r.t. past experience 

of RFID pointing to use of a product of spurious quality 

and faulty functioning.  

 

2. Where else along your Supply Chain have you 

Implemented RFID apart from the Warehouse? 

 

 
 

From end retail stores, franchisee stores and vendor 

supplier partners find the most usage of RFID. The 

Manufacturing, design and warehousing units find limited 

usage of RFID.  

 

3. Which tags do you use for tagging your goods / cases 

prior to despatch? 
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From the above table it can be seen that there is no one 

RFID tag that is preferred or which finds maximum usage 

.  

4. Please indicate if the following Operational 

Efficiencies have occurred post implementation of 

RFID in your Supply Chain  

 

 
 

 
 

 

 

 

 
 

 
 

 

From the above tables it can be seen that the performance 

of RFID has indeed improved as compared to the 

technologies used previously. However, against none of 

the parameters has the performance been superlatively 

good.  

 

5. Please indicate if the following Operational 

Efficiencies have occurred post implementation of 

RFID in your Supply Chain  
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Like in the previous section, the performance of several 

operational parameters has improved post using RFID 

enabled solutions. However, none of the parameters have 

shown dramatic improvements in performance.  

 

6. Please indicate the % change in Business 

Efficiencies post implementation of RFID in your 

Supply Chain  

 
 

 
 

 
 

 

Against the core business parameters of Lead Time and 

Labour Productivity, post RFID implementation has 

shown improvements. Even in the case of costs all the 

companies reported that they have come down. 
 

7. The following are our observations on the 

performance of RFID Tags? 
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The results from the above table are in line with the 

results from the previous section. The performance of 

RFID has been rated as satisfactory only.  
 

8. RFID Tags are superior to Bar Codes against the 

following parameters  

 
 

 
 

While Bar Codes score in terms of ease and comfort / 

familiarity of usage, in terms of readability, durability, 
accuracy and quantity of readable data, RFID is better. 

This was identified from the literature review as well. 

RFID’s are more durable since they can operate even in 

adverse environmental conditions. They do not need to be 

in line of sight of objects to track them. Their readings do 

not depend on the condition of stickers etc. Large 

amounts of data are generated which is sent to the back-

end software for storage and analysis.   

 

9. Would you consider replacing Bar Codes in your 

organization with RFID technology?   

 

 
 

 
 

80% of the respondents replied in the negative to this 
question. This is in spite of the proven operational 

efficiencies of RFID.  

 

10. What do you consider to be the main barrier to 

large scale utilization of RFID in your manufacturing 

unit?  
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From the above it is evident that labour problems, 

followed by cost, privacy issues and lack of interface with 

ERP are the main barriers to large scale adoption of RFID 

technology in a Manufacturing Unit.   

 

 

11. What do you consider to be the main barrier to 

large scale utilization of RFID in your retail unit? 

 
 

 
 

 

While labour issues are not perceived as the main issues 

in a retail store unit, lack of adequate service personnel, 
difficulties of placement as well as poor interface with 

back end ERP & cost are seen as the main barriers. 

 

12. What do you consider to be the main barrier to 

large scale utilization of RFID in your warehousing 

unit?  

 
 

 
 

 

In a warehouse unit, labour problems again predominate. 

High costs and lack of Interface with ERP are some of the 

major issues.  

 

13. The State Government of Andhra Pradesh has 

given the following incentives to adopt RFID  
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Apart from freeing control over a particular Radio 

Frequency Band and utilizing RFID in a few government 

agencies, it appears that little has been done by the 

Government to propagate this technology.  

14. Given the Size and Scale of Operations in your 

Company, do you believe RFID will generate adequate 

Return on your Investments?  

 

 
 

While 50% of the respondents believed that investment in 

RFID would yield a justifiable ROI, the other 50% were 

either sceptical or did not believe any ROI would be 

generated at all by RFID technology.  

 

15.Labour Issues are a major problem in India 

particularly when it comes to automation. Which of 

the following according to you is the best solution to 

this problem?  

 

 
 

A process of education and career progression is seen 

tobe the solution to the problem of reconciling labour 

issues with the need for automation through RFID.  
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16. Non Standardised RFID Solutions are another 

problem in India. Which of the following according to 

you is the best solution to this problem?  

 

 
 

Utilizing the services of proven vendors through a process 

of screening and referral is seen to be the only solution to 

the uncertainties arising out of non – standardized tags.  

 

17. You believe that the costs of implementation, 

installation, maintenance of RFID solutions will be 

offset by the following?  

 

 
 

The benefits of increased sales, customer satisfaction, 

ability to respond quickly to customer complaints as well 

as savings accruing on account of improved operational 

efficiencies is seen to be critical to offsetting the higher 

costs of implementing RFID.  

 

18. You believe the following solutions will go a long 

way to solve Privacy Infringement issues?  

 

 
 

Deterrent through the government and threat of legal 

action is seen to be key to preventing information theft. 
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Technology based safety precautions is also key to 

securing privacy. 
 

19. Do you believe RFID has a future in India?  

 

 
 

While nobody has instantly negated the future of RFID in 

India, it is significant that 50% are uncertain as to the 

possibility of using RFID in the country.  
 

20. Which of the following you consider to be the three 

biggest challenges for widespread proliferation of 

RFID in India. Please indicate them as 1, 2 & 3 

respectively in the following chart.  

 

 
 

 

From the above chart it is obvious that labour, costs, the 

satisfactory performance of bar codes etc are seen to be 

the key barriers to large scale utilization of RFID in India.  

 

Summary 

From the findings it appears that there are several 

operational benefits that a RFID enabled information 

management system offers over manual / barcode 

information management systems in a retail supply chain. 

These findings will be analysed in the following chapter.  

 

V. DISCUSSION & ANALYSIS 
 

In India, as in the West, RFID has resulted in significant 

operational and business efficiencies. The results of the 

empirical experiment conducted on ten retail companies 

located in Hyderabad seem to validate this trend.  

 

The front-end retail stores reported improvements in 

almost all areas which pose a challenge to supply chain in 

retail. Generation of accurate MIS on a regular basis is 

essential to understand customer requirements or a shift in 
their preferences and to quickly respond to them. Post 

implementation of RFID it was found that the time taken 

to produce regular MIS reduced as indicated in the mean 

levels of the graph below.  
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Fig. 5 Mean of Time taken to Produce Regular MIS. 

 
This same trend was observed in such key areas as the 

time taken to locate missing items, incidents of theft, 

number of counterfeit items being sold. While 50% of 

respondents noted a reduction in Out of Shelf instances as 

many as 50% of the others reported a dramatic reduction 

in such instances.  

 

 
Fig. 6 Mean of Out of Shelf Instances  

 
90% of respondents noted a reduction in the Out of Stock 

instances. Time taken to do inventory was also found to 

be less.      

 

 
Fig. 7 Mean Out of Stock & Time to do Inventory   

 

Thus, it comes as no surprise when these organizations 

report an increase in the number of inventories turns as 
well as replenishment rates.  

 

 
Fig. 8 Mean – Inventory Turns & Replenishment Rates    

 

Higher inventory turns and replenishment rates mean that 

inventory can quickly be disposed of and that stores need 

never run short of goods. All of this translates into good 

customer service as can be seen in the mean of the 

customer satisfaction levels reported by the respondents 

below:  

 
Fig. 9 Mean of Improvement in Customer Satisfaction 
Levels   

 

These positive trends are reflected in the Business 

Efficiencies as well.  
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In the key area of lead time productivity, half the 

respondents noted a 10% increase in efficiency while the 
other half noted a 30% improvement.  

 
Fig. 10 Mean – Lead Time Productivity  

 

Improvement in lead time productivity is important 

because it means that the time taken to load and unload, 

despatch and transport goods is reduced.   Since time to 

transport is reduced, goods can travel faster from the point 

of manufacture / storage to point of sale. While customers 

get their required goods on time, the company is able to 

generate more sales for the same period of time.  

Labour Productivity is another critical business 

parameter. It refers to the fact that for the same amount of 
labour and time, more work can be done. In the case of 

this experiment, it was found that more goods could be 

loaded and unloaded within the same time period by the 

same number of labourers. While 80% of the respondents 

noted a 10% improvement in labour productivity, 20% of 

the respondents reported a satisfactory increase of 30%.  

 
Fig. 11 Mean – Labour Productivity  

 

Improvements in Labour and Lead Time productivity also 

means lowered costs of operations. All the respondents 

noted that their operational costs have lowered post 

adoption of RFID.  

 
Fig. 12 Mean – Cost of Operations  

 

Thus it can be concluded that adoption of RFID 

technology within the supply chain does result in 

improvement in Business & Operational Efficiencies. 

Thus the first two hypotheses identified through our 
Literature Review and in Section 3 of this research stand 

validated.  

However what can be made out in the analysis is that 

while there have indeed been improvements, the 

performance of RFID has not been superlatively good. 

This is reflected in the “satisfactory” rating accorded to 

RFID technology by all the respondents.   
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Fig. 13 Mean – Rating of RFID Performance 

 
It may be noted that adoption of RFID into the supply 

chain routines of these companies was done not out of 

choice but simply because the same cross docking facilty 

happened to incorporate it in their processes. There was 

no government incentive, neither did they believe that 

RFID would make their systems more efficient. What is 

of greater significance is the fact that all the companies 

reported unsatisfactory experience with past RFID usage. 

These trends are captured in the mean graph below.  

 
Fig. 14 Mean – Reasons to Adopt RFID 

 

In the literature reivew it was identified that negative 
experience with the technology is one of the key reasons 

why retailers are hesitant to adopt it. Negative experience 

is the outcome of the lack of standards implemented by 

the government and to the consequent proliferation of 

vendors / RFID tags of spurious quality. The fact that 

none of the ten retailers studied in this research used the 

same tag merely underscores this fact.  

 
Fig. 15 Mean – Numerous Tags Used by Retailers  

 

Another observation is that apart from the warehouse, the 

retailers used RFID technology mainly in their front end 

retail stores and franchisee operated stores. The use of 

RFID in the manufacturing / design units is conspicous by 

its absence.  

 
Fig. 16 Mean – Place of usage of RFID  

 

 A clue as to why RFID is not used in manufacturing units 

can be gleaned by the answer 10. Here the retailers report 

that their personnell are more than capable of doing the 
same jobs as RFID. Moreover fear of labour problems and 

unrest that can arise due to any retrenchment / 

redundancies caused by automation act as a very 

important barrier. This fact is also corroborated by the 

findings of the literature review where it was seen that 

government policy on labour is very strict in India 

especially when it comes to retrenchment.  
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Fig. 17 Mean – RFID Usage in Manufacturing Units 

 

The same concern w.r.t labour is again echoed in the 

hesitation of using RFID in the warehouse.  

 
Fig. 18 Mean – RFID Usage in Warehousing Units 

 

Labour in India is protected by the government. Any 

action that is seen to be a threat to the labour force can 

result in lockout, strike and in extreme cases violence 

against senior management. This can result in huge losses 

for the management. Thus, management would not want 
to incur this risk for RFID even if it does result in 

increased efficiencies.  

However, where labour issues are not a problem such as 

in front end retail, other issues are taking precedence as 

shown in the graph below.  

 
Fig. 19 Mean – RFID Usage in Retail  Units 
 

Difficulties in terms of service personnel, cost, placement 

and especially privacy are what concern the front-end 

retailer rather than labour issues. Store staff do not come 

under the definition of labour in India and so they do not 

pose a threat to management.  

 

What is common throughout however is that Cost is 

perceived to be one of the important issues along with 

technical problems and the lack of trained persons to 

service these problems. As can be seen from the answers 

to Question 8, compared to the widely proliferated Bar 
Codes, RFID’s are perceived to be unfamiliar and hard to 

use and expensive.  

 
Fig. 20 Mean – RFID versus Bar Codes  

 

However, it is acknowledged that their accuracy, 

durability, readability and quantum of readable data is 

higher than that of bar codes. Despite these efficiencies 

however, the majority of retailers prefer to continue with 

bar code technology rather than switch over to more 

expensive RFIDs.  
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Fig. 21 Mean – Preference for Bar Codes   

 

From the literature review it was identified that most 

industries are reluctant to use RFID simply because they 

are not compelled by the government to do so, neither are 

they offered any incentive by the government.  

 
Fig. 22 Mean – Role of the Government    

 

These facts are underscored by the results of the research 

as can be seen from the graphs above. The role of the 

government appears to be relegated to freeing up of RFID 

bandwidth and to incorporating the technology into a few 
government agencies and nothing else. With no 

government backing, retailers are naturally reluctant to 

adopt the technology.  

Compared to the scale of industries of the countries of 

Western Europe and America, industries in India are 

much smaller in size. Hence there may not be enough 

justification for the large expenditures involved in 

implementing RFID solutions. When labour costs are 

already low like in India, it appears that savings from 

RFID deployment are not very significant.   

Given this fact, half the retailers interviewed do not 
consider / are ambivalent about generation of adequate 

ROI from RFID technology.    

 
Fig. 23 Mean – Inadequate ROI 

 

Thus the above research serves to validate the 

hypotheseswhich identified cost, labour, technical and 

privacy issues and lack of government incentive as the 

key barriers to the proliferation of RFID in India.  

 
 Fig. 24 Mean – Main Barriers to RFID Proliferation in 

India  

 

However despite these objections the answer to question 

19 seems to imply that retailers are reluctant to 

completely disown RIFD’s.  
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Fig. 25 Mean – Does RFID have  a Future In India  

 

While only 50% of respondents said they not believe that 

RFID has a future in India, not one of them said 

unequivocally that they do not believe in the future of 
RFID in India. 50% are ambivalent about its scope 

leading the author to believe that there must be some 

remedy to the problems challenging RFID in India. The 

responses of the retailers considered in this research 

themselves posit possible solutions.  

 

None of the retailers believe that dismissing the labour 

force, cutting salaries or taking on the government are 

solutions to the labour problem.  

 
Fig. 26 Mean – Solution to the problem of Labour 

 

Neither do they consider the option of not having RFID at 

all in their operations. What they do posit is a system of 

progression through training and education whereby the 

labour force can be employed for more productive 
positions particularly in a manufacturing set up leaving 

automation to the more mundane tasks of sorting, filling, 

packing and transport. Thus, in this way a more 

productive labour force is built up which ultimately works 

to the benefit of the retailer.  

To the problem of non-standardization and spurious RFID 

technology in India, manufacturers do not jettison the 
technology altogether.  

 
Fig. 27 Mean – Solution to the problem of Non – 

Standardized Product   

 

They advocate using a more cautious approach where 

they use RFID’s tried and tested by other companies or 

choose only those vendors whose antecedents are 

impeccable. Thereby unnecessary risk is avoided. This 
they believe is the best solution to the problem of spurious 

technology.  

To the problem of cost, most retailers consider direct 

benefits on account of increased sales to be important.  

 

 
Fig. 28 Mean – Solution to the problem of Non – 

Standardized Product 

 

However most consider indirect benefits like improved 

operational efficiencies and the savings thereof, customer 

satisfaction and the shortened customer response times to 

be more paying in the long term and more than offsetting 

the higher initial costs of RFID set ups.  
All the retailers believe that privacy issues can be taken 

care off by stringent government law and by improved 

and safe technologies.  
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Fig. 29 Mean–Solution to the problem of Privacy 

Summary   
From the above it can be concluded that RFID does have 

a future in India, but only if the issues of labour, cost, 

government incentive, standardization, privacy and 

technical expertise aretaken care of adequately. Given the 

size of the Indian economy and the size of the retail sector 

in particular, the author believes that an enormous 

opportunity exists for the RFID industry in India if and 

only if the aforementioned issues are satisfactorily taken 

care off.  

 

VI. CONCLUSION & FUTURE SCOPE 
 

1. Conclusion  

From the literature review, it was identified that the forces 

of globalization and liberalization have resulted in a new 

business environment where the focus is on the customer 

rather than on product. This customer centricity has 

necessitated that organizations render very good customer 
service to their target market in order to develop 

sustainable competitive advantage. Hence the focus on 

that function which is most concerned with getting 

customers the right products at the right time, The Supply 

Chain. That branch of management that manages this 

important function is called Supply Chain Management or 

SCM.  

However modern supply chains are characterized by 

several verticals scattered across many geographies. 

Moreover, the sheer volume of goods that has to be 

handled across these verticals has multiplied dramatically. 

Thus, SCM is confronted with several challenges. These 
include management of proper product flow, inventory 

inaccuracies, out of shelf and out of stock phenomenon, 

the bullwhip effect, shrinkage and slow shelf 

replenishment routines. These problems occur mainly 

because of the inability to track and identify the vast 

numbers of goods that flow through supply chains and are 

compounded by manual routines that characterize many 

supply chain functions.  

The emergence of bar code technologies, put paid to 

many manual routines. Bar codes are a vast improvement 

over manual procedures but they too suffer from several 
disadvantages which threaten to make them redundant in 

the face of the requirements of a modern supply chain. 

Thus, the emergence of RFID technologies as a 

complement to or in many cases as an alternate to Bar 

Code Technologies.  

RFID Technologies have been widely implemented in 

Europe and the US. Several proven advantages have 
accrued wherever they have been used. These include 

savings in cost of operations, the ability to secure 

accuracies of data which in turn has resulted in reduced 

bullwhip effect, reduced out of stock, out of shelf 

phenomenon and faster inventory turns and replenishment 

routines. From the literature it was also verified that those 

Indian firms that incorporated RFID into their routines 

reported the same positive trends as Western firms. The 

results of the experiment conducted on the ten retail 

companies serve to validate these facts. All the firms 

reported substantial business and operational efficiencies 

post adoption of RFID into their supply chains. Thus, it 
can be concluded that both Hypothesis 1 and Hypothesis 

2 stand validated. RFID technology results in 

improvement of both business and operational parameters 

of retail supply chain.  

Despite these advantages however, RFID technology is 

not widely proliferated in India. From the literature 

several reasons were identified for this. These include 

labour, cost, technical and privacy issues coupled with 

lack of government incentives or any attempt to 

standardize RFID technology and usage in India. The 

results of the empirical study also bear out this fact. While 
all the companies reported improvements in their 

operations, they also posited that they would not consider 

a yet untried, expensive technology in favour of 

abandoning the more common bar code technologies. 

In addition, the lack of government incentive was seen as 

a major barrier. Most companies felt that they did not 

have scale enough to justify substantial ROI due to RFID 

investments. By far the biggest problem was labour. None 

of the retailers wishes to incur problems in labour 

particularly in their manufacturing and warehousing units. 

While labour issues were not an issue in front end retail 

stores, cost, operations and privacy issues were 
preponderant here.  

While it may seem that these issues might seem to 

completely stifle the growth of RFID in India, the retailers 

themselves believed that RFID did have a future in India. 

This would happen only if adequate solutions were 

identified for the aforementioned problems. The way out 

of labour problems was to educate the workforce and give 

them more productive jobs. A cautious, pragmatic 

approach to adopting RFID technology would take care of 

the problems of non – standardization and spurious 

technology. Stringent government-imposed penalties 
would eliminate the issues concerning confidentiality and 

privacy of data. In addition, the indirect benefits of RFID 

including customer loyalty, customer satisfaction, 

ensuring data accuracies and shorter response time to 

customer complaints are seen to more than justify the 

initial high costs of RFID limitations.  

Moreover, since the research has been conducted in the 

Hyderabad region, it can be generalized for all retail 

companies throughout India, given the scale and 

importance of the industry in Hyderabad.  

2

4
5

1
2

0

1

1

2

2

3

3

4

4

5

5

Don ’t  u se RFID in

da ta  sen sit iv e

u tiliza t ion s 

Im pr ov ed sa fety

m ea su r es in

tech n olog y

Str in g en t

Gov er n m en t  La w s

a g a in st

in for m a tion  th eft  

Do n ot  sh a r e da ta

w ith  ev er y on e in

th e su pply  ch a in

Do n ot  u se RFID in

fr on t  en d r eta il 



 

 

© 2020 IJSRET 
2606 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 6, Issue 4, July-Aug-2020, ISSN (Online): 2395-566X 

 

 

Thus, it can be concluded that RFID can be implemented 

in retail stores immediately. However, its adoption in 
manufacturing, industry, warehousing etc will depend on 

how quickly labour reforms are ushered in the country. 

The commitment of the government towards this 

technology, the ability to bring down costs, tackle 

confidentiality issues and standardize RFID usage will 

ensure its more wide spread utilization within the country. 

Thus, it can be concluded that Hypotheses 3 also stands 

validated. Implementation of RFID solutions in India is 

limited only to the extent organizations can overcome 

problems of labour, technology, quality, confidentiality 

and government incentive.  

 

2. Future Scope 

 The implementation of RFID requires substantial 

investment and expenditure. These high costs often offset 

the efficiencies that the technology might leverage along 

the supply chain. How RFID technologies justify high 

costs involved offers ample scope of study.  

 There are however other supply chain areas where the 

application of RFID and the consequent efficiencies need 

to be studied. These include transit tracking, inventory 

tracking within the warehouse, product identification etc.  

 The method of balancing costs with substantial 
investments in RFID solutions needs to be studied in 

greater detail.  

 The application of RFID to other sectors in the industry 

such as healthcare, government agencies, agriculture and 

defence must be examined.  

3. Limitations 

The main limitation of RFID technologies is that its 

implementation depends on the scale of the company. The 

large investments needed for RFID technology means that 

substantial ROI has to be generated by the technology and 

this is only possible with large scale operations. To that 
extent adoption of RFID technology is limited by the size 

of the company as also by the ROI it is perceived to bring.  

Bar Code technologies are widely proliferated. The 

movement away from Bar Codes and towards RFID’ s 

will only happen if the cost of implementation of RFID is 

less and the benefits that RFID’s bring are perceived to be 

more than that of Bar Codes. This is especially true of 

countries like India where labour is cheap.  

 

APPENDIX 
 

Questionnaire 

I, MISS REKHA GULLE, an MSC student, at the 

SHEFFIELD HALLAM UNIVERSITY, UK hereby 

invite you to participate in a research project called “The 

Implementation of RFID In India”.  

The aim of this study is to gain a better understanding 

about the advantages and the impediments pertaining to 
the implementation of RFID technology in Retail Supply 

Chains in India. 

Insofar as your views will help understand the possible 

advantages that can accrue in securing supply chain 

efficiencies by implementing RFID technology your 

views are valuable to us. Identification of the difficulties 
involved in implementing this technology will also aid in 

determining possible solutions to them.   

Your participation in this project is voluntary. You may 

refuse to participate or withdraw from the project at any 

time with no negative consequence.  

There will be no monetary gain from participating in this 

survey group. Confidentiality and anonymity of records 

identifying you as a participant will be maintained.  

 

1) Why did you choose an RFID Enabled Cross Docking 

Facility to Transport your goods? 

 You may rate the options below according to the 
following scale:   

 

1 – Not Important; 2 – Of Little Importance; 3- 

Moderately Important; 4 – Important; 5 – Very Important. 
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rs 

Stron
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Disagr

ee 

Stron

gly 

Disagr

ee 

Other 
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We know 
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potential 

efficiencie
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We 

wanted to 

test the 
technolog
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It was 
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The State 

Governme
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Andhra 

Pradesh 

made it 

mandatory 
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believed it 

would 
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operations 
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more 

efficient 

Our past 

experienc
e with 

using 

RFID has 

been 

positive 

     

     

2) Where else along your Supply Chain have you 

Implemented RFID apart from the Warehouse? 

You may rate the options below according to the 

following scale:   

 

1 – Strongly Disagree ; 2 – Disagree; 3- Uncertain; 4 – 

Agree; 5 – Strongly Agree 

 
 
3) Which tags do you use for tagging your goods / cases 

prior to despatch? 

 
 

4) Please indicate if the following Operational 

Efficiencies have occurred post implementation of RFID 

in your Supply Chain  

 

You may rate the options below according to the 

following scale:   
    1 – Strongly Disagree ; 2 – Disagree; 3- Uncertain; 4 – 

Agree; 5 – Strongly Agree  

 
 

5) Please indicate if the following Operational 

Efficiencies have occurred post implementation of RFID 

in your Supply Chain You may rate the options below 

according to the following scale:  

1 – Strongly Disagree ; 2 – Disagree; 3- Uncertain; 4 – 

Agree; 5 – Strongly Agree  

 
 

6) Please indicate the % change in Business Efficiencies 

post implementation of RFID in your Supply Chain  
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You may rate the options below according to the 

following scale:   
    1 – Strongly Disagree ; 2 – Disagree; 3- Uncertain; 4 – 

Agree; 5 – Strongly Agree  

 
    

 

7) The following are our observations on the performance 

of RFID Tags? 

  
8) How do RFID tags score vis-à-vis Bar Codes against 

the following parameters?  

 You may rate the options below according to the 

following scale:   

5- Good; 3 – Satisfactory; 1 – Poor  

 
 

9) Would you consider replacing Bar Codes in your 

organization with RFID technology?   

Please tick the correct option  

   

10) What do you consider to be the main barrier to large 

scale utilization of RFID in your manufacturing unit?  

 
11) What do you consider to be the main barrier to large 

scale utilization of RFID in your retail unit?  
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12) What do you consider to be the main barrier to large 

scale utilization of RFID in your warehousing unit?  

 
 

13) The State Government of Andhra Pradesh has given 
the following incentives to adopt RFID  

 
 

14) Given the Size and Scale of Operations in your 

Company, do you believe RFID will generate adequate 

Return on your Investments?   

Please tick the correct option  

 
 

15) Labour Issues are a major problem in India 

particularly when it comes to automation. Which of the 

following according to you is the best solution to this 

problem?  
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16) Non-Standardised RFID Solutions are another 

problem in India. Which of the following according to 
you is the best solution to this problem?  

 
   

 

17) You believe that the costs of implementation, 

installation, maintenance of RFID solutions will be offset 

by the following?  

    

 

18) You believe the following solutions will go a long 

way to solve Privacy Infringement issues?  

 
    

 

19) Do you believe RFID has a future in India?  

      You may rate the options below according to the 
following scale:   

   1 – Strongly Disagree; 2 – Disagree; 3- Uncertain; 4 – 

Agree; 5 – Strongly Agree 

     Please tick the correct option 

Yes No  Uncertain 

   

20) Which of the following you consider to be the three 

biggest challenges for widespread proliferation of RFID 

in India. Please indicate them as 1, 2 & 3 respectively in 

the following chart.  
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