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Bar codes, QR codes & RFID tags can feel like another language to the uninitiated. However,
these technologies are in use all over and can be very useful for your business or organization.
Scanning technology is moving far beyond the laser-scanned
barcodes you've become familiar with at grocery stores, gyms,
and concerts. In fact, you're likely using or benefiting from
next-generation RFID and QR codes right now. The NFL used
RFID in 2015 to provide what it calls "Next Gen Stats" for every
player on the field. 1 Your own business could be using this
scanning technology to boost your bottom line, attract
customers, control inventory, and more.
While RFID, QR codes, and barcodes are all ways to
communicate information in a way that machines can quickly and easily understand, there are key
differences between each. Here's what these technologies are, how they work, and how you can take
advantage of them.

What's the difference?
Barcode

QR Code

RFID

Most commonly
used for

Inventory control

Advertising website
URLs

Automated inventory
management

Interesting uses
includes

Barcodes as
input into video
games, event
registration

Virtual store with
codes by pictures of
sale items, links on
building permits

Interactive experiences at
sporting events and festivals, pet
tracking/identification tags

Needs to be
visible (line of
sight for the
scanner)*

Yes

No

No

Range for
reading by the
scanner*

Several inches to
a foot

Several inches to a
foot

Up to 30 feet ("Passive" tags),
up to 100s of feet ("Active" tags)

Read/Write
capability*

Read only

Read only

Read and write (data can be
changed on tag)

Data capacity*

Less than 20
characters

7,089 characters

Thousands of characters

Reliability/
ruggedness*

Wrinkled tags
won't work

Up to 30% recovery
of data from
wrinkled codes

Very reliable

Marginal cost
(cost per tag)*

$0.01

$0.05

$0.05 to $1.00
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Barcodes
Barcodes are a kind of machine-readable text, with each number from zero to nine represented by a
pattern of black and white lines. For example, the number one is represented by a thick white stripe, a
thick black stripe, a thin white stripe, and a thin black stripe. You can think of barcodes as Morse code for
computers. When a laser scans the series of lines, the black lines absorb more light, telling the scanner
what numbers are represented. The very first barcode was introduced in 1974 on a pack of Wrigley's Juicy
Fruit gum, 2 and barcodes have only grown in popularity from there.
How barcodes can help your business: 48% of small businesses do not track their inventory
or use a manual process.3 Barcodes can be a low-cost and efficient way to manage your inventory,
helping reduce errors and improve your cash flow.

QR (Quick Response) codes
You can think of QR codes as an expansion of barcodes where both the vertical and horizontal placement
of black dots are read by an optical scanner. This expansion from one dimension to two allows for
characters as well as numbers to be encoded in QR codes—and means about 100 times more data can be
stored on them. The first QR code was used within the car manufacturing industry in Japan in 1994, and
expanded to the public from there in parallel with the growing popularity of smartphones capable of
scanning them. 4
How QR codes can help your business: Websites are the second most popular marketing tool
used by small businesses. 3 QR codes can be an effective and inexpensive way to drive new traffic
to your website, boosting the effectiveness of both your online and print marketing efforts.

RFID (Radio-Frequency Identification)
If barcodes are in a sense one-dimensional data, and QR codes are two-dimensional, than you can think
of RFID tags as a three-dimensional code. Instead of laser scanners for barcodes and optical scanners for
QR codes, RFID tags use radio waves to transmit the information stored in them. Because of this, RFID
scanners don't need to directly see the tags (have line-of-sight). Instead, they simply need to be in close
proximity to the tags. A good example of this is when you use a wireless toll payment system in your car.
Thanks to the ease of scanning RFID tags, they allow for more flexibility and automation in inventory
management. Modern tags can even be as small as a grain of rice. 5
How RFID tags can help your business: While barcodes and QR codes are often less
expensive than RFID, there are a number of cases where RFID may provide a better ROI. For
instance, in RFID the data can be encrypted to provide enhanced security, the tags can store much
more data than other methods, and RFID tags can be read all at once, rather than one at a time, by
the scanner.
New applications for scanning technology are being introduced all the time. ;HP Proximity Card Readers
read RFID tags in an employee's security card to protect confidential documents by releasing print jobs
only to the right user. Building permits in New York City are now required to use QR codes that provide
additional information about the project. 6 And barcodes have never wavered in their popularity, even
becoming something of an artform. But no matter what use you have for scanning technology, the
companies that take advantage of any of its forms have a clear advantage over those that don't. Now that
you've learned the basics, what will your company do next?
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