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 In 50 Words 
Or Less 
• A variety of auto-ID 

systems are avail-
able to combat the 
pains of supply chain 
management.

• Barcode currently 
leads in terms of use, 
but RFID is starting to 
make up ground.

• The technologies 
can be used in 
tandem to counter 
the challenges found 
in retail, warehouse 
and manufacturing 
environments.
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AUTOMATED DATA COLLECTION systems (auto-

ID) consist of many technologies, including barcode, voice systems, 

radio frequency identifi cation (RFID), pick to light and laser scan-

 ners.1 These systems allow for noncontact reading and are effective in 

a wide range of applications. 

     The most commonly used auto-ID technique is barcode, but RFID 

is catching up, primarily because it has been adopted by many of the 

world’s largest retailers, including Wal-Mart, Target and Tesco. This 

article demonstrates the impact RFID will have on existing supply 

chain processes and the improvements RFID implementation will 

bring by comparing the benefi ts of RFID with those of barcode for 

various supply chain entities.
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RFID for automated data collection
RFID is a generic term for technologies that use ra-

dio waves to automatically identify people or objects 

by tagging and tracking individual items, cases and 

pallets as they move through the supply chain and 

into the hands of the consumer.2 

As the objects move through the supply chain, 

RFID readers collect information about the object 

and match the tag number in a central database to 

access the complete record for that object. Because 

of those abilities, RFID technology can provide un-

precedented speed and accuracy in a supply chain. 

In a recent study, effi ciency and productivity were 

cited as the two main areas that would benefi t most 

when implementing RFID. The other main drivers of 

RFID implementation include reducing out-of-stock 

incidents and warehouse operating costs, increasing 

supply chain visibility, reducing theft and improving 

order fi ll rates.3 

The structure of a typical supply chain consists 

of a supplier, manufacturer, warehouse and retailer, 

although the actual details can vary for different 

supply chains. Each of these supply chain entities 

encounter situations on a daily basis in which bar-

code and RFID could be used to solve any problems 

that might arise. Some of the processes that will be 

impacted by implementing an auto-ID system are 

shown in Figure 1. 

For organizations with a global supply chain and 

a vast distribution and retail network, the benefi ts of 

auto-ID are numerous. The increases in data capture 

capability, data integrity and supply chain visibility 

will considerably reduce costs and increase the sup-

ply chain’s effi ciency. 

Although barcode and RFID are different tech-

nologies, they can work well in tandem to help drive 

down supply chain costs. 

Auto-ID in retail 
The aim of every retail store is to satisfy a high percent-

age of customer demand from available stock while 

reducing operating costs and inventory levels. There 

are a number of pain points in a retail environment: 

receiving and moving the product to the store from the 

back room, out-of-stock incidents, check-out wait time 

and product pricing. 

Most of the problems in a retail store can be attrib-

uted to three main sources:

1. Product did not get to the store.

2. Product got to the store but not to the shelf.

3. Product got to the shelf but was not recognized as 

being for sale.4

To avoid these pain points, many retailers have in-

vested in technology solutions like enterprise resource 

planning or inventory management systems. But in-

vestment in these technology solutions alone is not 

enough. These systems are data intensive and need 

reliable and abundant data to function smoothly. 

Auto-ID techniques can help many organizations 

garner the required data effortlessly, which can be 

used in several places in a retail setting. Table 1 sum-

marizes how barcode and RFID can solve the retail 

pain points.

RFID can provide several other advantages that 

cannot be achieved easily using a barcode system: 

faster product check out, theft reduction, dynamic 

pricing of products and tracking employees for la-

bor effi ciency.5 In the same retail environment, bar-

code systems suffer since each barcode needs to be 

scanned individually, and barcode requires line of 

sight for scanning, which makes using barcode a la-

bor intensive process. 

In addition, the speed of barcode systems is a hin-

ders the process of obtaining real time information. 

On top of that, barcode systems are unsuitable for re-

ceiving product when there are multiple products on a 

single crate. 

RFID can help eliminate some of these issues that 

accompany barcode. But those advantages come at a 

Processes affected by auto-ID 
implementation   /   FIGURE 1
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price. RFID tags cost more than barcodes and make a 

more profound impact on the bottom line when putting 

tags on low value items. Unless RFID is standardized 

and the cost of tags falls to around 1 cent, barcodes 

cannot be totally eliminated. As a result, barcode and 

RFID will co-exist in retail for many years to come. 

Auto-ID in the warehouse  
The warehouse is an important supply chain entity 

because it acts as a buffer to minimize the effects 

of variability in the supply chain and serve custom-

ers in a timely fashion during peaks in demand. The 

major warehouse functions that will benefi t from im-

plementing an auto-ID system are receiving, storing, 

picking and shipping, as shown in Table 2.

Cross-docking, another critical activity in the ware-

house, can be improved signifi cantly using RFID’s abil-

ity to instantly identify individual items. By placing RFID 

readers near dock doors, RFID tags on pallets and cartons 

are automatically read and routed for cross-docking. 

There are many other processes that would ben-

efi t from RFID implementation, including inventory 

management, theft control and labor effi ciency. But, 

like in a retail environment, the cost of implementing 

RFID could be a hindrance. 

It is estimated that an RFID-enabled warehouse 

would cost in excess of $2 million. Every organiza-

tion has to weigh the increased cost against savings 

before embarking on an RFID journey.

Auto-ID in manufacturing
In most supply chains, manufacturing is an important 

function that is initiated either by customer demand or 

in anticipation of customer demand. The pain points in 

a manufacturing environment are: resource allocation, 

operation scheduling, execution, data capture, quality 
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Benefi ts of barcode and RFID in the warehouse   /   TABLE 2

Issue Problem Barcode solution RFID solution
Receiving the 
product.

Receipt of all product into 
warehouse, matching received 
quantity against purchase order, 
and distribution of product.

The process of receipt can be sped 
up using barcodes, but the process is 
still labor intensive and has room for 
improvement.

RFID can eliminate the verifi cation step, 
as all incoming shipments are checked 
automatically. The speed and accuracy of RFID 
is much higher than barcode. 

Storing the product. Storing is labor intensive and time 
consuming, especially for mixed-
pallet shipments.

Using a portable barcode reader, the 
operator fi rst scans the item that is to be 
stored and then scans the barcode fi xed 
to that location. 

RFID eliminates the need to scan the barcode 
on the pallet and at the storage location, and 
improves temporary storage at the warehouse. 

Order picking. About 50% of warehouse staff 
and 50% of operating cost are 
expended on order picking.

A barcode label on product and location 
uniquely identifi es product. A portable 
reader is then used to retrieve the 
order.

Use of RFID reduces the efforts needed to 
locate product, which reduces labor costs.

Shipping the 
product.

Shipping the correct order at 
the correct time to the correct 
customer.

Preprinting the barcode labels on the 
shipment improves the shipping process. 
Barcodes used to establish a shipping log 
are helpful for item-level coded items. 

RFID product information can be gathered 
effortlessly, and the exact product location is 
known with certainty. Products shipped can be 
matched against purchase orders. 

Benefi ts of barcode and RFID in retail   /   TABLE 1

Issue Problem Barcode solution RFID solution
Receiving the 
product. 

Trade-off between counting the 
entire product and receiving the 
product as is.

Barcode placed on the product can be 
scanned to record the arrival.

RFID readers placed at the door would 
automatically scan the product and match 
quantity against the purchase order. RFID 
increases the speed of scanning and reduces 
the labor usage.

Stock visibility of 
perishables.

Perishables, if not sold by a 
due date, have to be scrapped. 
The problem is maintaining the 
product visibility. 

Barcode can only alleviate the problem 
of what product is available since the 
inventory count might not accurately tell 
where the product is.

RFID can enable item-level identifi cation, 
providing complete visibility. RFID 
implementation can enable product removal 
from the back room to the sales fl oor in FIFO 
(fi rst in fi rst out) manner.

Replenishment of 
product from the 
back room to the 
sales fl oor.

Most retailers don’t realize when 
an item is close to being out of 
stock.

With barcode, it is virtually impossible to 
detect the available quantity of product.

RFID readers located in the store can 
continuously monitor the shelf. When the 
available quantity reaches a threshold, a re-
stocking order can be issued.
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management and product life cycle management. 

Auto-ID techniques work in almost all areas of a 

shop fl oor, from raw material to fi nal product to pro-

duction control. The advantages of implementing 

RFID for a manufacturer are similar to those of the 

warehouse—for example, order picking, order sort-

ing and order shipping. But RFID can provide many 

other distinct advantages on the shop fl oor: 

• Product life cycle management. The RFID tag is at-

tached to an assembly or part. This tag contains all 

relevant information about the product, including 

date produced, manufacturer and customer. This 

information remains imbedded as long as desired. 

RFID readers can extract this information at any 

time. Product life cycle management enables re-

turns and eases the processes of recall manage-

ment and warranty claims.

• Quality control. RFID tags on inbound and outbound 

works in process ensure that the right product goes 

to the right place, thus enabling strict process con-

trol. Such a system is also benefi cial in process man-

ufacturing, which relies on weights and measures 

instead of parts and components. To achieve quality 

control, RFID tags are placed on the containers con-

taining the mixture, and RFID readers are placed on 

the dumping mechanism. If an incorrect mixture is 

about to be set into motion, a warning is generated 

and the process is stopped.

• Inventory management. One of the biggest selling 

points of RFID is effi cient management of inven-

tory.6 If retailers, distribution centers and manu-

facturers could collaborate to collect and share 

information, they could provide complete visibil-

ity for every item in the supply chain. Because 

RFID tags can be read without line of sight in 

challenging environments where barcodes would 

fail (heat, dirt, contamination) and information 

can be rewritten onto the tags, RFID is ideal for 

managing inventory.

Raw materials, work in process and fi nished goods 

can be tracked using the highly accurate, real time and 

unattended monitoring capabilities of RFID. As a result, 

manufacturers can improve visibility and lower the over-

all inventory levels, labor costs and safety stocks. 

Readers covering warehouse racks, shelves and 

other storage locations could automatically record the 

removal of items and update inventory records. Mis-

placed or lost items could be located easily. Workers 

could scan the inventory for a specifi c electronic prod-

uct code (EPC) number, and the item will be found if it’s 

available in the inventory.7

Still work to be done
Although RFID can provide most of the barcode func-

tions, in addition to a few of its own, it’s still far from be-

ing the dominant auto-ID technology. Cost and standard-

ization remain the biggest hindrances to implementing an 

RFID system. As a result, RFID and barcode will continue 

to be used side by side for many more years because the 

two technologies can complement each other very well 

and be used effectively in many applications.

RFID technologies, while generating an unprecedent-

ed amount of data, are only as valuable as the resulting 

information, knowledge and wisdom that can be gleaned. 

The data alone are of little to no value since most of the 

IT systems in place are not prepared to handle a vast 

amount of data. Our next step in the research on RFID 

is to develop data mining techniques to extract useful in-

formation from the amount of data produced by RFID.8
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IDENTIFY YOURSELF
Barcode, RFID or both? Weigh in on the best method for keeping 
everything in the supply chain linked on the discussion board at 
www.qualityprogress.com or e-mail editor@asq.org. 


