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overview

The Point-of-sale (Pos) is evolving 
right before our eyes
Two major forces are simultaneously coming to bear 
on the way retailers operate at the POS, and they have 
big implications for POS hardware decision-making.

The newly found consumer empowerment  (which 
developed as a result of the mobile revolution) and 
the deployment of 2D product codes by manufacturers 
are changing what was previously a formulaic 
approach to the retail POS process. Smartphone-
wielding consumers are beginning to expect in-store 
hardware to interact with QR codes on their phones 
and the POS is starting to play a lead role in the retail 
supply chain for consumer product tracking and 
traceability. These consumer and manufacturer-driven 
trends demand POS scanner adaptation, requiring 
retailers to make critical and urgent decisions as they 
map out their near- and long-term POS strategy.

As retailers evaluate the bevvy of scanning 
technologies that the market currently offers, the 
choice is no longer a relatively simple analysis 
of scanner cost and speed in terms of scanning 
traditional 1D UPC codes. POS scanner choices now 
demand a series of serious questions that lay at the 

heart of retail strategy, including the following: 

•	 What	is	the	bar	code	standard	of	tomorrow,	who	
is driving it (Consumers? CPG manufacturers? 
Standards bodies?) and how will we ‘future 
proof’ our POS scanner investment to 
accommodate any eventuality? 

•	 How will we process 2D bar codes as they 
further penetrate the market? 

•	 What is our strategy for mobile QR Code 
acceptance as consumers push mobile 
marketing toward ubiquity? 

•	 How will we handle the acceptance of QR Codes 
and other promotions offered via consumers’ 
mobile devices from a POS process/operational 
standpoint at the point of POS associate/
shopper interaction?

•	 How will the technology we choose handle 
damaged product codes, or those that have yet 
to be entered in the merchandising system?

•	 What is the role of my POS in product 
traceability as it relates to the recall of food, 
hard goods and pharmaceuticals?

•	 How will we accommodate these growing 
requirements and considerations without 
sacrificing POS throughput efficiency?

These questions must be answered now. If the long 
and winding road taken by the 1D bar code of the 
1960s was an evolution, the current rate of 2D bar 

code deployment is a revolution. This white paper 
will explore the scanning applications and challenges 
retailers face today, with an analysis of hybrid and 
new imaging technologies that will help guide them 
toward a scalable, future-proof POS. 

what is driving 2d Code 
deployment?
Consumer desire to leverage smartphone couponing, 
loyalty and promotions applications downloaded 
to their phones - most commonly in the form of a 
2D QR Code - poses a new challenge for retailers. 
Consider that in the second quarter of 2012, the top 
100 magazines by circulation featured a variety of 
mobile action codes in 2,200 instances, a 61% increase 
over the first quarter, according to the advertising 
research firm Nellymoser1. As smartphone ownership 
has approached ubiquity, consumers and retailers 
are increasingly using these devices and 2D bar 
code-driven applications as a primary point of brand, 
marketing and payment  interaction, displacing paper 
coupons, loyalty and payment cards.

1http://www.nellymoser.com/action-codes/qr-codes-
in-advertising/magazines-with-qr-code
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Retailers operating traditional laser scanners are also 
challenged on another front; the companies that 
manufacture consumer goods are leveraging the 
increased information capacity and small footprint 
of 2D product code standards such as Data Matrix, QR 
Codes, PDF417 and Aztec Codes. Product packaging 
space that’s highly valued by marketers and 
merchandisers is increasingly squeezed by regulatory 
requirements to include information such as 
nutritional data, traceability information and product 
warning labels. Smaller 2D bar codes accommodate 
these without sacrificing merchandising space, and 
their use by pharmaceutical and CPG manufacturers 
is on the rise. In fact, a ScanLife survey2 of healthcare, 
retail and entertainment marketers found that 50% 
of key decision makers are already using 2D bar codes 
and 86% plan to use the technology in the near 
future.

Pharmaceutical manufacturers have already begun 
marking drug packaging with 2D codes en masse 
in order to secure their supply chains, combat 
counterfeiting and track prescription drug distribution 
by lot. Drug stores and hybrid-format grocery centers 
that contain pharmacies are using imaging technology 
to verify the authenticity of pharmaceuticals and 
expand the reach of traceability efforts. Several 
states in the U.S. are also developing ‘e-pedigree’ 
requirements for pharmaceuticals that mandate 
traceability requirements similar to those established 
by the European Federation of Pharmaceutical and 
Industries Association (EFPIA), whereby pharmacies 
use 2D codes to validate drug authenticity against a 
manufacturer’s databases. 

Similarly, 2D codes are finding their way into the 
produce and meat departments of many grocery 
stores. As high-profile product recalls and the health 
dangers associated with them continue to dominate 
news cycles, 2D codes are being deployed to enable 
farm-to-fork perishables traceability. Quick mitigation 
of recall liability saves manufacturers and retailers 
tens of millions of dollars per episode, yet new 
research from Gatepoint3 revealed serious concerns 
around product recall inadequacies in the retail and 
life sciences supply chains. While more than half of 
enterprises surveyed are concerned about their ability 
to isolate items within their own supply chains and 
70% say coordinating recall issues with  suppliers and 
distributors keeps them up at night, fewer than 20% 

have actually deployed traceability technology 
solutions. According to the study, the average cost 
of a recall is $10 million for food and consumer 
product companies, not including the costs of 
retail brand damage, lost sales and labor. With the 
improved visibility into where food was produced 
and distributed enabled by the 2D bar code 
infrastructure, manufacturers and retailers can 
quickly respond to food safety issues, removing the 
circulation of food that poses a health risk while 
avoiding the nondiscretionary and expensive loss of 
uncontaminated product.

Applications for 2D codes also reach beyond 
promotions and product tracking. For instance, most 
state-issued driver licenses in the U.S. now include a 
PDF417 code, which can be used by associates to verify 
a customer’s age when selling restricted items like 
tobacco and alcohol. The content in those bar codes 
(which includes the customer’s name, address and 
other information) can also be used to automatically 
complete registration forms for customer loyalty 
programs or credit card applications, saving valuable 
time at the POS lane. 

In retail environments where promotions are executed, 
product traceability matters, and age-restricted 
merchandise is sold - in other words, in virtually 
any modern retail environment - laser scanners 
are no longer adequate. They prohibit retailers and 
manufacturers from leveraging new technology (i.e. QR 
and other 2D promotion codes), and they don’t provide 
assurance against the expensive liability associated 
with inadequate response to recalls and the sale of 
age-restricted merchandise.

Due to of all these drivers, both product and 
promotional code scanning has moved quickly from 
a well-defined standard (the traditional bar code) to 
a dynamic exercise, one that requires retailers to scan 
new and emerging 2D bar codes. Thus, some scanning 
hardware providers raced to market with so-called 
‘hybrid’ scanning solutions. These combine a traditional 
laser scanner for capture of the venerable 1D UPC code 
with an imaging solution that facilitates the capture 
of new 2D and digital codes. Hybrid configurations 
pacified the immediate need, but retailers soon found 
that they introduced new operational challenges and 
raised the specter of future scalability.

2http://www.scanlife.com/blog/tag/survey/
3 www.commerceinmotion.com/feature/on-the-trail-to-traceability

2D bar codes, like those shown above, are arranged in a grid and can include much more data than traditional 1D bar 
codes.  The data can include information such as a part description, SKU number, manufacturer, date of birth, delivery 
address, cost, where the item is located in a warehouse, etc.  
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The Hybrid scanning band Aid:  
An operational inhibitor
The stopgap advent of hybrid scanners created 
operational challenges that, for many retailers, were 
unforeseen. At the root of these challenges is the 
fact that hybrid scanners present separate scanning 
planes designed for distinctly different 1D or 2D code 
applications. 

As 2D product codes continue to make their way 
into the market, POS associates operating in hybrid 
scanning environments are faced with the need to 
handle every piece of merchandise, locate the product 
code, determine what kind of code it is, make a 
decision about which scanner to use for that product, 
and then orient the product accordingly to process the 
scan. In a scenario where shoppers measure success in 
seconds and throughput is directly related to sales and 
profitability, requiring associates to add physical steps 
and decision-making at the checkout is unacceptable.

On the customer-facing side, acceptance of 
promotion, loyalty, and coupon codes on consumer 
smartphones opens up another sticky operational 
quandary. Hybrid scanners allow POS associates to 
scan codes on mobile devices, but hybrid layouts that 
are optimized for 2D product code imaging require the 
cashier to handle the consumer’s phone. Independent 
research supports the common sense notion that 
consumers don’t want cashiers handling their devices. 
Mobile devices are an extension of the shoppers 
self; handing them to strangers creates immediate 
security, privacy, hygiene and damage risks. Our own 
research tells us that likewise, retailers are clearly 
uninterested in assuming the liability they’re exposed 
to when cashiers and consumers pass those devices 
back-and-forth over the check stand. 

At least one hybrid scanner manufacturer attempted 
to solve the smartphone problem through 
introduction of a hybrid scanner with an imaging 
module located in a vertical bonnet that faces the 
consumer. This allows the consumer to scan codes on 
their mobile phone without handing it to the cashier, 
eliminating the liability problem but creating a new 
one; now there’s no 2D imager in a position that’s 
optimized for the cashier’s use as the cashier scans 
merchandise labeled with 2D codes.

The limitations of traditional laser-based and newer 
hybrid scanner configurations severely hamper POS 
processes in this rapidly changing retail market. 
There is a better way. Advances in full digital imaging 
scanners accommodate legacy product codes and the 
multipurpose 2D bar codes used in so many modern 
applications. They enable endless configurability of 
scanning planes, and they perform at standards that 
meet or exceed the venerable laser.

Full digital imaging Comes of Age
Technological barriers have come down, clearing the 
way for full digital imaging to displace traditional 
laser scanners and expensive, redundant hybrid 
configurations for POS scanning. Today, full digital 
imaging for POS scanning applications is a reality that 
nullifies many of the questions and challenges that 
retailers face as they plan future-proof and scalable 
POS hardware configurations. The benefits of full 
digital imaging for POS product code capture are 
many:

•	 A single device that reads 1D and 2D code 
formats, embracing new applications without 
additional hardware expense and redundancy.

•	 Better scanning throughput.  Because full digital 
imaging captures codes on horizontal, vertical, 
and top-down planes, there’s no need for the 
cashier to make product orientation decisions 
at the POS.

•	 Improved reading of difficult bar codes; the 
typical laser scanner features 65 lines divided 
among windows, while a pixel imager blankets 
the imaging plane with thousands of pixels per 
plane, resulting in the ability to read damaged 
and truncated codes.

•	 Flexibility in placement and configuration of the 
digital imaging module, without the limitations 
on geometry and line length associated with 
laser scanners 

•	 No need for a separate, customer-facing imager 
for consumer device and coupon applications.

•	 Single source power, single source connectivity; 
hybrid configurations require duplicative power 
and POS/peripheral connectivity.

•	 No need to re-engineer the checkout process to 
accommodate multiple scanners; presentation 
of coupons, promotions, products, loyalty cards, 
(etc.) by the cashiers and consumers can occur 
in parallel. This isn’t possible in laser or hybrid 
environments.

•	 Full digital imaging technology is solid-state 
construction, resulting in a more reliable 
solution with a better TCO than laser and/or 
hybrid configurations, which require a laser 
diode and a motor spinning at 6,000 to 10,000 
RPM to power the scanner. 

•	 Full digital imaging enables item image capture, 
which allows automated resolution of items that 
aren’t on file when presented at the POS and 
enables image capture applications such as age 
verification and check imaging.

Conclusion: Full digital imaging 
Future Proofs The Pos
There’s a dated argument that digital imaging is not 
conducive to high-speed scanning. It’s just that, an 
old argument. Modern technology, combined with 
the checkout process improvement enabled by full 
digital imaging, results in checkout throughput 
improvement. 

There’s another old argument that the volume of 
2D bar codes in use by both consumers and product 
manufacturers is too small to warrant the migration 
to full digital imaging. This is changing and it’s 
changing very quickly. According to a June 2012 
Multichannel Merchant study4, 47% of retailers 
deployed QR codes in promotions and advertising in 
2012, up from just 8% in 2011. 

There’s no question that POS scanning is on the 
precipice of significant change, driven by consumers 
and product manufacturers alike. Full digital imaging 
technology is the ‘future proof’ choice, preparing 
retailers for what lies ahead, improving operational 
efficiency, and preserving the functionality of the 
existing product and promotion code infrastructure. 

4http://multichannelmerchant.com/research/2012/ecommerce/
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