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INTRODUCTION

Momentum is building in Europe and North America for adopting GS1-128 case identification within retail 
and foodservice. It is being driven by greater demand for product track and traceability in light of food 
scandals which have ignited consumer and governmental concerns about food safety.  Additionally, retailers, 
wholesalers and foodservice operators are increasingly interested in exploiting the opportunities offered 
by the digital revolution to improve profitability through greater automation of product handling and 
traceability as well as more sophisticated matching of product demand to supply.

GS1-128 identification encodes more information into barcodes than other options, improving traceability 
throughout the supply chain and enhancing scope for automation.

The retail and foodservice landscape is changing. Don’t get left behind.



CHAPTER 1
GS1 overview
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Global standards to facilitate business communication have been 
under development since the 1970s with the US and Europe leading 
the way. A key enabler has been the barcode, a symbol printed on 
products that helps expedite product movement from where they 
are manufactured to where they will be used. Barcodes allow items 
to be scanned quickly and easily at various stages. Known by various 
names across its history, in 2005 GS1 was selected as the name for the 
global standards organization looking after barcodes, among other 
responsibilities.

In the early days the priority for barcodes was to help speed up 
logistics between manufacturers and their customers e.g., retailers 
and foodservice operators. There was also an interest in knowing what 
was being sold to whom and accelerating throughput at the point of 
sale.

Since the turn of the millennium, the focus shifted to using barcodes 
to expand visibility at all levels. Doing customer-specific promotions 
became more popular so companies needed to know who was buying 
what at a very granular level. Additionally, there was greater interest 
in splitting pallets to optimize deliveries and cost while maximizing 
revenues based on having more detailed supply and demand 
information available. Here, logistics automation has helped accelerate 
operations and made it easier to address the rise of online shopping 
and customer self-service needs. Being able to perform recalls quickly 
and accurately also became more important.

GS1 symbology has evolved to cope with this increased need for more 
detailed supply chain information. Numerous codes exist to capture 
specific types of information at varying levels of detail as best suits the 
need of the intended code users and applications, as shown in  
Table 1 and elaborated further in Appendices 1 and 2.

GS1 barcodes:  
Over 40 years of evolution1

.

UPC scanner at Marsh Grocery in 1970s

Leclerc Drive (a form of click 
and collect service)

McDonald’s self-service ordering Pallet-splitting

Tesco checkout

1970s
In 1973 American industry leaders 
choose the universal product code 
(UPC) to be the standard for product 
identification of primary packaging 
(unit level). The following year the 
Uniform Code Council (UCC) is formed 
to oversee this standard and Wrigley’s 
gum is the first product ever scanned 
with a barcode. In 1975, a European 
committee validates the EAN13 
standard (with 13 digits rather than 7).  

1980s
Standards expand beyond 
point-of-sale (POS) consumer units to 
secondary packaging (case level) first 
with ITF-14 in 1983 and the more 
comprehensive GS1-128 in 1989.

GS1 has offices in 45 countries and 
the use of GS1 standards expands 
within the healthcare sector.

1990s

2000s
At the start of the new millennium GS1 
has offices in 90 countries and the GS1 
DataMatrix 2D symbol is approved. 
The new name for the standards 
organization, GS1, is formally launched 
worldwide in 2005. The Global Data 
Synchronization Network (GDSN) is 
launched to exchange product master 
data more efficiently via the Internet.

2010s
GS1 now has 112 membership offices 
covering 150 countries, making it a truly 
global standard.
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Table 1 - A visual overview of GS1 symbology. Infographic provided courtesy of GS12.

Barcodes themselves are only part of the story, however. Given how 
many options there now are, each encoding different pieces of 
information, keeping track of which one to use on which product, for 
which customer and with what information, is another. This is even 
more of a challenge with GS1-128 barcodes, in particular, given users 
can select from over 100 pieces of data to encode, and given the 
stringent quality standards required by this barcode. This has led to an 
increased interest in, and need for, robust software solutions to manage 
the plethora of codes to minimize human error in the printing process 
in order to avoid waste from misprinted information. 
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This paper will focus particularly on the factors driving increased usage 
of the GS1-128 code in secondary packaging. Since 2007, for example, 
Tesco — a UK-based retailer with global operations — has been 
mandating its usage, and Leclerc a large French supermarket chain 
began doing so in 2013. In France, according to GS1 statistics there, 
the use of serial shipping container codes (SSCC) — which by definition 
require GS1-128 — is widespread with 54% of consumer product 
goods (CPG) companies using them3. Similarly, in the US a range of 
restaurants and foodservice operators have also begun requiring GS1-
128 barcodes while in the retail grocery sector its usage is nearly 50% 
as shown in Tables 2 and 3.

% of GS1-128 barcodes at  
case-level by category

Today

GS1-128

Meat & poultry (fresh meat) 72%

Deli (deli meat) 59%

Produce 39%

Seafood 21%

Dairy 20%

Beverages 11%

Shelf-stable dry goods 8%

Bakery 6 %

Non-food 5%

Table 3 - GS1-128 adoption is being seen across all major retail grocery categories.
Retail Grocery Initiative Dashboard, GS1-128 Barcode Penetration by Category, February 2016. 
Data courtesy of GS1 US.

Supply chain visibility Today Goal 
(Dec 2018)

Barcode adoption and use for traceability

GS1-128 Barcode at case level
a. % of Suppliers/Distributors using GS1-128 barcode
 - Fresh meat and poultry, produce and seafood 
b. % Grocery retailers scanning GS1-128 barcode
c. % Grocery retailers storing GS1-128 barcode data
1) GTIN
2) Lot/Batch/Serial number
3) Date

a.) 49%

b.) 67%

1.) 46%
2.) TBD
3.) TBD

a.) 59%

b.) 77%

1.) 77%
2.) TBD
3.) TBD

Table 2 - GS1-128 barcode adoption is nearing a tipping point.
Retail Grocery Initiative Dashboard, GS1 Depth of Usage Survey 2016. Data courtesy of GS1 US.

Given the GS1-128 barcode has been available since 1989, this paper 
will explore why there is such an increased interest in it now and how 
companies can meet the standards required from a printing and 
coding point of view.

It depends whether the 
barcode is one with fixed 
information or one with 
variable information:

•  Traditional printing press 
methods, such as offset 
and flexographic, are good 
for printing barcodes with 
fixed data content in high 
quantities together with 
other complex graphics 
(e.g., multi-color or process 
printing) or on difficult 
packaging materials  (e.g., 
aluminum or translucent 
plastic).

•  Digital technologies like 
thermal transfer, laser and 
inkjet are appropriate for 
barcodes printed in small 
batches and/or variable 
data content (“live” data).

To print a barcode on a 
corrugated box, 3 main 
methods exist:

•  Directly on the box using a 
traditional printing process 
(boxes pre-printed in bulk).

•  Directly on the box using  
an industrial inkjet coder.

•  Indirectly on a label then 
applying it to the box with 
print and apply systems.

Barcode printing: 
traditional  
or digital?



CHAPTER 2
What is the GS1-128 standard and how does it compare  
to ITF-14, the other main case identification option?
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GS1-128 and ITF-14 barcodes are only used in general distribution and 
logistics environments. They are not used at the point-of-sale (POS) to 
end customers.

ITF-14 codes only contain Global Trade Identification Numbers (GTIN) 
and accept ANSI Grade D (i.e. 0.5 < 1.5) for direct case printing. These 
codes have proved popular as they are seen as easier to print given 
the low ANSI grade standard they need to meet.

GS1-128 barcodes, on the other hand, are capable of containing 
considerably more information through their use of application 
identifiers (AI). This extra information makes them much more useful 
when it comes to traceability.  Over 100 AI options exist meaning that 
companies can select and encode the information best suited to the 
product in question and the information requirements of retailers and 
foodservice customers. For example, GS1-128 barcodes for short-shelf 
life products usually incorporate AIs containing best before or sell by 
dates after the second bracketed number or AI. 

In addition to the benefits associated with greater visibility throughout 
the supply chain, the ability of GS1-128 barcodes to encode so much 
more detail than ITF-14 barcodes helps retailers and foodservice 
companies save on handling and storage. Because GS1-128 barcodes 
can facilitate automatic handling procedures, companies no longer 
need to receive big, homogeneous full-, half- or quarter-pallets since 
split pallets become straightforward to deal with. This saves time and 
money while freeing up limited real estate space for sales instead of 
storage. 

However, printing requirements are more stringent for GS1-128 
barcodes in that they have a higher ANSI minimum grade standard to 
meet, C (i.e. 1.5 < 2.5), than ITF-14 when printing directly onto cases.

Guidance from GS1’s “Voluntary GS1-128 Barcode Guideline for Cases/
Cartons in the Foodservice Industry” 4 recommend  that  three types 
of information be provided: 

1. The item identifier: Global Trade Identification Number (GTIN)

2. Date: Production, packaging, expiration, sell by or best before

3. Production information: Batch/lot number or serial number

ENCODING GTIN. BEST BEFORE DATE. 
NET WEIGHT & SERIAL NUMBER

ENCODING GTIN. PRODUCTION DATE. 
AND BATCH/LOT NUMBER

• AI (01) 10614141007346 denotes the GTIN

•  AI (15) 130815 signif ies a best before date 
of August 15, 2013

•  AI (3202) 000500 denotes a net weight of 
5.00 pounds

•  AI (21) HIJ12345 denotes the serial number

• AI (01) 10614141007346 denotes the GTIN

•  AI (11) 130715 signif ies a production date 
of July 15, 2013

•  AI (10) ABC123DEF denotes the batch/lot 
number

(01)10614141007346(15)130815(3202)000500(21)HIJ12345

GS1-128-Page-10.itf

Tue 06 02 2018repository://Default/ImageTemplate/GS1-128-Page-10.itf

GS1-128-Page-10.itf

Tue 06 02 2018repository://Default/ImageTemplate/GS1-128-Page-10.itf

(01)10614141007346(11)130715(10)ABC123DEF

In the retail grocery and 
foodservice sectors, the 
use of GS1-128 barcodes 
could not be more crucial 
in developing an effective 
traceability program. This 
seemingly simple barcode 
can do so much—it encodes 
the product identifier, 
as well as other dynamic 
data elements, including 
date codes and batch or 
lot numbers, onto a case, 
carton or pallet.

The use of GS1-128s 
becomes particularly 
invaluable in isolating 
potentially harmful products 
at the batch level during a 
product recall or withdrawal. 
By providing visibility into 
the movement of food at 
the case level, GS1-128s can 
unite supply chain partners 
as they search for ways to 
more efficiently manage 
inventory for speed and 
accuracy.

Carrie Wilkie 
Senior Vice President 
Standards Development, 
GS1 US

”

“
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Comparison of ITF-14 and GS1-128 barcodes

Required

Criteria

ITF-14 symbol 
printed on case X 

≥0.635 mm  
(0.025 in)

ITF-14 symbol 
printed on label X 

<0.635 mm  
(0.025 in)

GS1-128 symbol

Information 
capable of being 
encoded within 
the barcode

GTIN GTIN Over 100 
application codes

Minimum CEN/
ANSI Grade D (ie 0.5<1.5) C (i.e., 1.5<2.5)

Light /quiet 
margins required 
at each end 

10 times the symbol’s X dimension

Minimum  
bar height 31.75mm (1.250 in)

Barcode 
magnification

Must be between 
62.5% and 100% 

Target size 
is 100% or 
X=1.016mm 
(0.0400 in)

Must be between 48.7% and 100%. 

Target size: 48.7% or X=0.495m 
(0.0195 in)

Minimum labels 
per carton 2 1

Recommended

Number of labels 
per carton

Although at least one side of all general distribution items 
should display the barcoded information, it is recommended 
that two (or more) sides of the item be coded with the same 
data when:

1.  The printing process makes this cost effective (e.g., print 
and apply labels) 

2.  The supply chain requirement is that one symbol is always 
visible (e.g., pallets that are stored either long- or short-
edge facing)

Symbol 
placement on 
cartons and outer 
cases

Will vary slightly in practice but target placement for the 
bottom of the barcode is 32mm (1.25 in) from the natural 
base of the item. The symbol, including its quiet zones 
should be at least 19mm (0.75 in) from any vertical edge to 
avoid damage

Symbol location 
on shallow trays 
and cases

If the height of a case or tray is less than 50 mm (2.0 in), 
making it impossible to print a full height barcode with the 
human readable interpretation below the bars for HRI rules, 
or if the construction of the unit is such that the full symbol 
height cannot be accommodated, the following options 
SHALL be considered in this order of preference:

1. Place the human readable interpretation adjacent to the 
symbol, outside the compulsory Quiet Zones

2. When the height of the unit is less than 32 mm (1.25 in), 
the symbol may be placed on the top of the package. The 
symbol SHALL be placed with the bars perpendicular to the 
shortest side, no closer than 19 mm (0.75 in) from any edge

Light / quiet 
margins required 
at each end

12.5mm 7mm 

Table 4 - GS1-128 barcodes contain more information than ITF-14 ones and have more 
stringent requirements.  

Symbol placement on cartons and outer cases

Symbol location on shallow trays and cases

ITF-14 barcode

GS1-128 barcode

GS1-128-Page-11.itf

Tue 06 02 2018repository://Default/ImageTemplate/GS1-128-Page-11.itf

GS1-128-Page-11.itf

Tue 06 02 2018repository://Default/ImageTemplate/GS1-128-Page-11.itf
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GS1	Verifica,on	

2	

0					1	2	3	4	5							6	7	8	9	0						5	
At least 10 scans per symbol for vertical redundancy as well as for statistical stability during the 
parameter verification process.

As outlined opposite, in total there are 9 parameters evaluated 
in the verification of a linear barcode according to GS1 and ISO 
barcode measurement criteria. During the verification process, each 
of the parameters are measured 10 times and the worst of these 
measurements are recorded. And, while both GS1-128 and ITF-14 
consider these elements, GS1-128 barcoding requires more stringent 
application of the parameters.

In summary, GS1-128 barcodes provide considerably more information 
than ITF-14. With this extra information, retailers and foodservice 
companies have better, more reliable visibility over their supply chain.  
While manufacturers and growers could get away with only providing  
ITF-14 barcodes in the past, a range of drivers discussed in the next 
section make this less feasible going forward.

1.  Reflectance — Minimum 
reflectance value for at least 
one bar must be half or less 
than the highest reflectance 
value for a space.

2.  Symbol contrast — 
Difference between the 
highest and the lowest 
reflectance values.

3.  Minimum edge contrast 
— Space reflectance (min) 
and bar reflectance (max) of 
the worst pair. Minimum is 
the lowest contrast between 
an adjacent bar and space. 
Maximum is the highest.

4.  Edge determination — 
Ability to locate the edge.

5.  Quiet zones — Solid, light, 
unobstructed areas to the 
left and right of the barcode.

6.  Modulation — How much 
reflectance varies within the 
code or if the size of either 
bars or spaces are smaller 
than ideal.

7.  Defects — Voids in dark 
bars or dark spots in spaces / 
quiet zones.

8.  Decodability — 
Dimensional accuracy and 
positions of the bars and 
spaces.

9.  Decode — Successful 
reading; meets specifications 
of character encoding, check 
digits and light margins.

Nine parameters 
to verify barcodes



CHAPTER 3
GS1-128 barcode demand drivers:  
Working up the supply chain
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While GS1-128 barcodes have been around since 1989, many factors 
are now converging to increase the importance and prevalence of this 
barcode.  Specifically, diverse groups throughout the supply chain are 
demanding the kind of detailed information at a case/pack level that 
the GS1-128 can provide. 

3.1 At the point of purchase and/or consumption

Consumer and governmental expectations of retailers and foodservice 
companies are higher than ever before. They are, by now, well aware 
that we live in an Information Age where the technology exists to 
make it possible to track any item from the point of production 
through to final consumption. 

3.1.1 Food safety

Food safety issues are costly and 
potentially deadly. Not only that, food 
scandals regularly make headlines 
around the world. Addressing food 
safety is thus a significant global 
issue and, with rising expectations 
of governments and consumers that 
these be handled quickly, traceability 
will become more important than 
ever. Rising pressure here will no doubt make GS1-128 barcodes an even 
more important global consideration going forward.

In the US, for example, foodborne illnesses are estimated to impact 
48 million people a year and cost 152 billion USD annually in related 
healthcare costs6. And, if a food recall occurs, consumers and 
governments expect retailers and foodservice companies to respond 
quickly and effectively. For example, a 2010 study found that 94% 
of Americans expect “quick and accurate tracing of fresh food items 
from production to point-of-sale or service when food safety problems 
arise”7. 

These expectations have been translated into law around the world. In 
Europe, EU directive 2001-95 reinforces the importance of food safety 
and EU regulation 178-2002 requires traceability of food products 
through the complete supply chain from production to transformation 
(e.g., cooking and canning) and distribution. 

Passed by US Congress in 2010, the Food and Drug Administration’s 
(FDA) Food Safety Modernization Act requires that everyone within the 
US’s food supply chain be able to quickly trace where they received 
each food product and who they sent it on to. The Product Traceability 
Initiative8 (PTI) established shortly thereafter recommends the use of 
GS1 standards such as GTINs and GS1-128 codes to uniquely identify 
and track products as they move through various hand-off points in the 

•  2006 spinach recall cost 
the spinach industry 37 to  
74 million USD in 
immediate economic 
losses, and  
350 million USD in the year 
following the recall. 

•  A mistaken 2007 salmonella 
finding in tomatoes cost 
Florida’s tomato industry 
500 million USD.

•  2008 listeriosis outbreak 
linked to cold cuts from a 
Maple Leaf Foods plant in 
Toronto, Canada led to  
22 deaths out of  
57 confirmed cases.

•  2008 recall of 143 million 
pounds of beef cost 
Westland/Hallmark (USA) 
about 117 million USD.

•  2009 salmonella outbreak 
in peanut butter cost US 
peanut producers 1 billion 
USD.

•  2011 German bean sprout 
crisis triggered a consumer 
panic in Europe and was 
estimated to have cost 
farmers 244 million USD  
a week. 

•  2011 listeria-infected 
cantaloupe recall caused 
hundreds of illnesses and  
30 deaths.

A snapshot of food 
safety scandals 
over the last 
decade5 
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supply chain. The use of such globally recognized standards enables 
trading partners, wherever they are, to speak a common language 
which facilitates traceability worldwide. 
 
These laws are intended to make it quicker and easier to find the source 
of an outbreak of food-borne illness, trace its path and remove it from 
national food supplies.

3.1.2 Food fraud

Food fraud is estimated to cost billions each year11. And, with such 
scandals now making headlines, the importance of traceability for 
all players within the supply chain is only going to increase. GS1-128 
barcodes will play a significant role in addressing governmental and 
consumer concerns here too.

Beyond supply chain optimization, the GS1-128 standard helps 
guarantee traceability for every product, a measure now regarded 
as essential in the wake of criminal activity that has dogged the food 
industry specifically in recent years. 

3.1.3 Convenience and availability

The visibility and real-time scrutiny made possible by the Internet 
for both consumers and procurement departments in B2B means 
that retailers now need much more granularity into their business 

Out-of-date and fraudulent meat scandal, 
Brazil. The Economist. 25 March 201713.

Horse meat scandal, UK.  
The Daily Telegraph, 14 February 201312.

Bean sprouts E.coli outbreak, Germany. 
“Jetz sind es die Sprossen” [Now it’s the 
sprouts]. Die Welt. 6 June 20069.

Bagged spinach E.coli outbreak, USA. 
The International Outbreak Museum. 200610.
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operations to cope with rising pressure from ever-demanding and 
increasingly impatient customers. One area where greater detail is 
warranted lies in inventory. Out-of-stocks or insufficient choice, for 
example, will drive consumers to retailers whose supply chains offer the 
range of products they want, at all times, and in the manner in which 
they want to buy the goods: in store at a till, via a self-service checkout 
or a drive-through. 

3.2 At the point of distribution
Not having an extremely detailed view of one’s entire supply chain is 
unsustainable for businesses long term. Already tight margins are getting 
squeezed further. 

Revenue maximization under such challenging circumstances can be 
facilitated by better matching demand to supply. In an increasingly 24/7 
world characterized by the high customer expectations outlined earlier, 
companies need to have the right, safe, products available for sale at all 
times. Holding a large inventory, however, is expensive, both in terms of 
its capital intensiveness and its real estate costs.

3.2.1 Pallet-splitting and automation

In the grocery sector, this has led to a significant rise in pallet-splitting. 
Pallet-splitting is when distribution centers (DCs) take individual cases or 
packs of products from larger item-specific pallets and create new, multi-
item pallets. These DC-constructed pallets are then sent to stores on a more 
frequent, often daily, basis in line with up-to-date, store-level supply and 
demand data — instead of sending on unbroken manufacturer pallets to outlets 
on a weekly basis. With pallet-splitting, less space is required for inventory at 
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store level and expensive real estate is space is freed up for the display of more 
salable product than previously feasible. Product freshness is also enhanced. 

However, splitting pallets — as opposed to sending them on ‘as is’ from the 
manufacturer or producer — has the potential to increase labor costs and 
introduces greater scope for expensive human error on traceability record-
keeping unless steps are taken to mitigate this. Automating goods handling 
here through sufficiently labeled cases and packs can mitigate both factors. 

Another possible disadvantage of multi-product pallets is that insufficient 
case or pack level labeling causes the traceability chain to break, meaning 
that companies will be hampered in recall situations. As described earlier, 
this has become an increasingly important issue due to recent food scares.

3.2.2 Examples and case studies 

In grocery and foodservice channels across the world, it is becoming 
increasingly clear that the advantages to pallet-splitting outweigh the 
disadvantages. Tesco, a UK-headquartered retailer with 6,809 shops around 
the world, has mandated detailed case-level labeling at a GS1-128 standard 
since 2007. Similarly, E. Leclerc a large French chain has demanded such 
labeling as well. Some operators are now using automatic tunnels 
which read GS1-128 labeled packs going onto a pallet as a way of 
maintaining traceability while streamlining efficiency and costs. 

In fact, it is concerns about traceability in light of food scares that is driving 
an increased interest in case-level tracking in the foodservice sector, an 
industry which has been splitting pallets for more years and on a wider scale 
than in the grocery sector. “Chain restaurants care about brand integrity and 
brand protection and that’s a major focus for us,” says Syndee Stiles, Vice 
President of Operations Support with McLane Foodservice, a leading US-
based distributor (See case study on next page)14.
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GS1-128 usage in the foodservice sector

DineEquity and McLane join together to improve food 
safety

The challenge

DineEquity, owner of the US Applebee’s® and IHOP® brands, has over 3,600 
restaurants in 18 countries. In 2010 DineEquity began asking its suppliers, 
like McLane, to use GS1 standards with the goal of meeting rising consumer 
expectations to know more about what they are eating and that it is safe. 

The solution

•   When McLane receives a supplier’s case in one of its distribution centers, 
the case’s barcode is scanned. McLane’s system recognizes the item and 
captures information embedded within the label by the supplier (batch 
number, expiry date...). 

•  As McLane selects items to ship to DineEquity, the selector scans the case’s 
GS1-128 barcode to confirm the item has been collected and to capture all 
relevant information for traceability purposes.

•  Another label is then created with a barcode unique to that case and the 
specific restaurant destination. 

•  Upon arrival at each restaurant, the driver scans the case labels as well as the 
GS1 Global Location Number barcode assigned to the location in question to 

confirm the right products have been delivered to the right restaurant.

The benefit

•   Should a recall occur, they can precisely identify which DineEquity restaurant 
or GLN received what item down to the best-by date and batch/lot 

information which the GS1-128 extended barcode provides.
•   Today, many of DineEquity’s suppliers are encoding GTINs, batch/lot 

numbers, sell-by dates and other useful information into GS1-128 barcodes 
for labels on cases destined for McLane and other DCs. DineEquity is 
working to achieve increased participation by remaining suppliers.

“Our world has changed. 
We are seeing an increasing 
number of withdrawals and 
recalls due to allergens and 
incomplete labeling. It’s 
becoming more and more 
important that we work 
together to share complete 
data, and if needed, to 
quickly and accurately find 
product.” 

Syndee Stiles, Vice President 
of Operations Support, 
McLane Foodservice

“With food safety as the 
goal, using GS1 Standards 
should not be considered a 
competitive advantage, but 
the way the entire foodservice 
industry should conduct 
business.”  

Brad Clem, Manager of 
Quality Systems, DineEquity

Source: GS1 case study – DineEquity and McLane: Leaders in foodservice join together to drive 
traceability with quality data14



www.markem-imaje.com 18

Rising demand for detailed information at case and pack level

GS1-128 usage in the foodservice sector (continued)

Chipotle Mexican Grill: Creating a more transparent 
supply chain  

•  Across 1,600 restaurants nationwide, Chipotle Mexican Grill aims 
to transform a “fast food” experience into one more similar to 
fine dining while supplying Food with Integrity

•  The restaurant chain is using GS1-128 barcodes to facilitate a 
company-wide traceability program to ensure the safety and 
sustainability of its food. Benefits it has identified include:

 -  Better efficiency in quality assurance and logistics as well as 
real-time visibility of food and other products at every stage of 
its supply chain

 -  Enhanced stock recovery
 -  Improved reporting at an individual restaurant level
 -  More direct access to supplier information about their 

sustainability efforts.

• How does it work?

 -  Approved suppliers input and store information needed to 
comply with the traceability program’s guidelines into a 
traceability site run by Chipotle partner FoodLogiQ.

 -  Suppliers must also put labels on each case containing the 
product name along with its GTIN, Batch/Lot number, and pack 
and/or use by date encoded in a GS1-128 barcode format

 -  And, pre-shipping, suppliers must put cases onto pallets 
featuring a GS1 SSCC label encoded within the GS1-128 
barcode containing the GTINs, Batch/Lot numbers and quantity 
contained on the pallet.

“We carefully select our 
food suppliers based on 
their practices. Thanks 
to the interoperability of 
GS1 Standards, we have a 
uniform way of identifying 
food as it moves through the 
supply chain. We can now 
react even more quickly to a 
recall, if and when a situation 
occurs.”

Heidi Wederquist, Director 
of Quality Assurance & Food 
Safety for Chipotle’s Supply 
Chain team

“What makes Chipotle’s 
traceability program noteworthy 
is that it includes the farm, 
the restaurant and all points 
in between. The breadth of 
the information captured is 
unprecedented. The ability to 
trace agricultural commodities, 
ingredients and finished goods 
using the GS1 Standards backs 
up the Chipotle brand promise 
with real-time data.”

Andy Kennedy, 
President of FoodLogiQ

Source: GS1 US case study – Chipotle Mexican Grill: National restaurant chain creates traceability 
program to advance its commitment to food safety and Food with Integrity 15
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3.3 At the point of manufacture or harvest

While retailers and distributors have been asking for case-level labeling 
for many years, manufacturers and growers have been slow to respond 
largely because compliance here was seen as nice-to-have as opposed 
to business critical. In their view, meeting improved case labeling 
requirements entailed extra business expenditures without the ability 
to pass such costs down the line. For example, many manufacturers 
believe that complying with GS1-128 labeling requirements costs 
20,000-40,000 USD per production line to implement due to the 
need to redesign production methods and processes. Such solutions 
are also space-intensive, requiring extra maneuvering room or scope 
to add another conveyor line. Multiplied across many lines in plants 
across the world the required changes and costs have been deemed 
prohibitive.

3.3.1 Unsustainable status quo

In the last decade, however, pressure to comply from the 
manufacturer’s customers is increasing and becoming more strident 
due to the consumer, legislative and cost pressures outlined earlier. 
Manufacturers thus need to review their secondary packaging 
operations to ensure it is possible to meet the new coding 
requirements of their customers. More complex ‘dynamic’ barcodes 
need to be printed at a product’s point of manufacture or packing. 
Typically the GS1-128 standard is recommended since it is the easiest 
and most reliable way of achieving the traceability sought throughout 
the supply chain. While workarounds using ITF-14 labels exist, they 
introduce complexity and greater potential for error. 

In fact, a growing number of manufacturers are already now complying 
with the GS1-128 standard, particularly those with short shelf-life 
products of less than 42 days. There is, however, a growing expectation 
that eventually all items sold — perishable or not — will require GS1-128 
barcodes. In the case of non-perishable items the key driver will be to 
improve inventory management and use automation and electronic 
data interchange (EDI) more extensively to cut costs and minimize 
human error. SSCC labels as “license plates” for pallet shipments are now 
more frequently requested along the supply chain and such labels can 
only be used within a GS1-128 barcode.

3.3.2 Example and case studies

Manufacturers and growers who continue to ignore demands for 
automatable, case-level visibility do so at their own risk in terms of 
rejected deliveries, rising fines and, at a more extreme level, delisting 
from grocery and foodservice catalogs. “As food manufacturers, we 
can no longer afford to work independent of our trading partners. 
We must communicate all the way up and down the supply chain to 
successfully move products at the speed needed today.” Paul Lothian, 
Business Solutions Architect, Tyson Foods17 (see opposite).

GS1-128 usage in the  
manufacturing sector

Tyson Foods
One of the world’s largest producers 
of meat and poultry products sold to 
retailers and foodservice operators  
in the US and 130 countries

Why move to GS1-128?
The initial move to GS1-128 was 
sparked when a customer buying 
variable weight products asked Tyson 
to mark these with GTINs encoded in 
GS1-128 barcodes as it would enable 
the customer to much more efficiently 
confirm receipt of Tyson goods.

Benefits experienced
 After using GS1-128 coding, Tyson 
reports seeing benefits internally. 
Tyson meat and poultry pricing is 
usually weight-driven so Tyson uses the 
GS1-128 barcoding to encode product 
weight in its case-level barcodes. This 
has greatly reduced the number of 
customer questions and disputes over 
invoices.

Source: GS1 US Case Study – Tyson Foods 
– Putting customers and consumers first by 
leveraging GS1 Standards for stability and 
velocity16

Frontera Produce
Annually grows, imports, packs and 
ships around 10 million cases of 55 
commodities sourced from the US, 
Mexico, Central and South America

Why move to GS1-128?
 The company was an early adopter 
of GS1 standards to help its products 
get to the cooler and customer faster 
providing excellent freshness and 
safety.

Benefits experienced

 Using GS1-128 barcodes, products 
are labeled with GTINs and other 
information such as lot numbers and 
pack dates enabling Frontera to quickly 
trace them back to their source during 
potential recalls and transmit the data 
back to customers. During an actual 
recall of cilantro, Frontera only needed 
to recall 12% of its cases. Without GS1-
128, they would have recalled 100%!

Source: GS1 US Case Study: Frontera Produce: 
Traceability from Field to Store17
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GS1-128 usage in the manufacturing sector (continued)

Bel Group

Bel is the third biggest branded cheese producer in the world, with a leading position in 25 countries and 
ranked among the top 3 out of 45. Four of its brands are among the world’s 20 biggest sellers. In 2015, it 
sold close to 18 billion cheese portions across 130 different countries, to some 400 million cheese-eaters.

The brands that make up its core business — La vache qui rit (called ‘The Laughing Cow’ in English), Mini 
Babybel, Boursin, Kiri and Leerdammer — form an integral part of France’s economic and advertising 
landscape.

It has 30 production sites throughout France as well as in other parts of the world including Poland, 
Portugal, Slovakia, Turkey and Morocco.

Why move to GS1-128?

 In order to address the pressure of the mass distribution sector, which is seeking to optimize the processing 
of product boxes through its logistics platforms and automatic sorting systems, Bel decided to completely 
overhaul its packaging box printing and labeling policy. “We needed to change our labeling system in 
Europe to include the new GS1-128 barcode symbols, which are more complex and complete in terms of 
information provided,” explains Denis Grosjean, Project Manager, Bel Group Engineering Department.

How did Bel implement the move?

“We launched a call for bids and chose Markem-Imaje’s 2200 print and apply systems and CoLOS software,” 
says Mr. Grosjean. “The equipment proposed proved to be easy to use and reliable. Also the CoLOS software 
seemed to be an ideal fit with our existing computer systems.”

Fifty-five of the systems were rolled out at the Lons-le-Saunier, Dole and Sablé-sur-Sarthe sites in France, as 
well as at plants in Spain and Poland. Each label applied carries the following information: type of product in 
the local language, temperature logo, product code, batch code, traceability number, best-before date, and 
production code in Latin or Arabic script. In other words, the label includes everything Bel needs to support 
both its international and local growth. Mr. Grosjean observes, “I know that, if we want to introduce this 
system in other countries, Markem-Imaje is perfectly up to the job.”

Case labeling at Bel Group: The 2200 Series label and ribbon roll changes are synchronized and can be reloaded in less than 40 seconds.

Source: Markem-Imaje
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How to comply with the GS1-128 standard?



www.markem-imaje.com 22

Rising demand for detailed information at case and pack level

Complying with the GS1-128 standard is not as complicated or as 
expensive as one might think. Chapter 2 explained the standard in 
detailed, technical terms. This section outlines how to proceed on a 
practical basis.

4.1 Understand the key requirements

While there is a range of requirements to follow, those relating to 
quality and placement are particularly important as they influence 
production line set-up in terms of printing choices.

4.1.1 Quality

As discussed earlier, GS1-128 barcodes require higher resolution 
printing than the simpler ITF-14 code and must achieve ANSI 
(American National Standard Institute) verification level of grade C 
minimum. 

GS1 references the ISO/IEC 15416 specification for the print quality 
standard. In 2016 the  ISO/IEC 15416 specification changed to allow for 
an interpolated value, rounded to the nearest 0.1 in between grade 
levels. The verification grade for a GS1-128 remained a C, however due 
to the interpolated value the specification limits for a C grade moved. 
Despite this change, most of today’s direct case printing technologies 
are liquid-based and are not ideally equipped to achieve the required 
print quality. 

4.1.2 Placement 
When printing barcodes directly onto cases, manufacturers, as a best 
practice, should print them on two sides (adjacent if possible). This is 
to address the fact that packaging material quality can vary. Having 
two codes increases the chances of having at least one readable code.

When barcodes are printed onto labels which are then applied onto 
cases, the second label is also strongly recommended. While this 
method provides greater control over the resolution quality of the 
final printed barcode, having two labels here as well is useful in case 
there is label damage during shipping. The largest vertical panel is 
suggested and dual application is advised, not only to ensure there is 
at least one readable label but also to make the case scannable from a 
wider range of directions. 

Unfortunately, many manufacturers are not currently equipped to 
meet these new demands, especially when the largest vertical panel is 
front leading on conveying systems.

That said, solutions exist which can make the necessary transitions 
less painful. Let us explore some of the key issues to consider when it 
comes to printing.
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4.2 Select an appropriate packaging material

GS1-128 barcodes require a higher resolution and greater degree of 
contrast between the print and packaging material. Manufacturers 
need to be careful that their packaging material options ensure 
their print solution can deliver the required product identification 
ANSI grade on the type of material and shape required. Options for 
successfully printing GS1-128 barcodes include:

•  Printing first onto labels which are then applied onto the cases, 
enabling the widest range of packaging materials and shapes to be 
accommodated since the surface of the product is less important 
when using labels. 

-  For shrink- and stretch-wrapped products, this is the only choice 
unless you use an inner tray (which is then subject to the issues 
listed below).

•  Printing first a white area onto a brown outer case, whereupon the 
barcode can then be printed.

•  Printing directly onto white outer cases or light colored ones (tests 
show that a reflectance of 43.3 or above can be sufficient, with an 
appropriate ink), such as corrugate made from bamboo, material 
with low recycled content, etc.
-  White cases are not the norm due to their additional cost in 

comparison to brown (natural) corrugate cases. 

 NOTE: This is a particularly specialized printing situation. Currently, 
only Markem-Imaje can provide such functionality through its high 
opacity Touch Dry hot melt inks (see sections 4.3.2 to 4.3.4)

-  When using this solution, companies must be particularly careful 
about validating test samples to ensure the ANSI grade minimum 
can be met.

•  Packaging material (carton 
quality)

•   The level of physical 
integration required

•  The code size and position

• Product motion 

• Line throughput

• Post-print constraints

• Cost

What to consider 
when deciding 
between printing 
options for  
GS1-128 coding:

Direct inkjet printing onto white or light colored corrugate outer cases.
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Carton quality will be a factor in choosing between the various 
options. Impurities in lower grade materials could lead to grading and 
reading issues. Impurities or irregularities (e.g., in recycled materials 
where glue had been applied to the original case) can impair the 
contrast and introduce defects with inkjet solutions as opposed to 
print and apply options. 

4.3 Pick the right printing solution to match the packaging material

There are two options to meet GS1-128 barcode requirements with 
print and apply labeling being the most prevalent. However, under 
certain circumstances a particular type of drop-on-demand inkjet 
printer can also be used.

4.3.1 Print and apply label systems

Print and apply labeling is the most common approach to meet  
GS1-128 barcode requirements. By printing onto a label, 
manufacturers control the printing surface and are thus able to take 
steps to ensure the output is to a minimum ANSI Grade C legibility 
standard (an average numeric grade of 1.5 to just less than 2.5). 
Printing quality/grade tends to be highest with 300 dots per inch (dpi) 
resolution in print and apply versus 200 drops per inch in the large 
character inkjet direct printing solution described later on (which may 
be sufficient depending on other factors). Labels are also excellent for 
printing on curved or uneven surfaces such as shrink and stretch.

Manufacturers using print and apply label systems for this purpose are 
keen to avoid impact on production output and minimize power and 
air consumption, which some view as hidden costs with a potentially 
negative impact on the environment. Full label application without 
removal in transit is also important to them.

Indirect coding with print and apply systems print variable barcode data onto labels which are 
then placed onto the secondary packaging (outer case). 



www.markem-imaje.com 25

Rising demand for detailed information at case and pack level

Minimizing impact on production output while meeting GS1-128’s 
guidance on front with side, dual placement barcodes (on adjacent 
sides), however, is difficult as it might involve moving cases into 
different positions than what is currently configured. Depending on 
the printer being used, production line adaptations can be disruptive 
and costly in terms of actual implementation costs and the foregone 
potential revenue due to line downtime to implement the change. 

Options for manufacturers include pushing the carton to the desired 
position, which can lead to pack or product content damage, or 
lengthening existing lines to provide room to swivel the carton. 
The latter typically costs 20,000-40,000 USD per line and can be 
challenging, if not impossible, in space constrained areas. These are 
hard costs to swallow given these costs cannot be converted to higher 
selling prices or higher throughput.  

For small and medium manufacturers, the outlay stretches the limits 
of their capital resources. Compliance for large manufacturers is also 
difficult but for different reasons. While they have potentially easier 
access to capital, they have to deploy the new solutions across a larger 
number of lines and, in many cases, within long-standing, highly space-
constrained plants.

Markem-Imaje solutions, by contrast, do not necessarily require packs 
or cases to be rotated to enable GS1-128 labeling to occur meaning 
space is not an issue and extra implementation costs are significantly 
less than 20,000 USD per line. The 2200 Flex SE applicator, for 
example, features technology which makes it possible to apply a label 
to packs using front, side and dual applications without swiveling.  
This can be done at high speed with a rate of up to 90 products per 
minute on the front of the pack and up to 140 in side application. 
It also facilitates close pack spacing on the conveyor belt with gaps 
down to less than 250 mm (or 10 in) at the maximum application 
rate in front application. It can be used on a wide range of products 
and surfaces including cardboard trays and boxes as well as shrink 
wrap. Costly conversions can thus be avoided as can longer term costs 
related to spare parts and maintenance costs required to manage 
more conveyor lines. 

Markem-Imaje’s 2200 Flex SE systems can print on the front of packs (avoiding shrinkwrap gap 
‘bullseye’ areas) without having to turn products as they move down the line.
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An additional benefit to Markem-Imaje’s print and apply solutions is 
that downtime is limited and has, in fact, been shown to save users 
the equivalent of up to six days of downtime per year. For example, 
Markem-Imaje’s labels and ribbons are of a matched length and 
are thus changed at the same time (as opposed to shutting down 
the line to replace one and then the other). Their roll length of 660 
meters (m), versus the industry standard of 450 m, has been shown 
to reduce stoppages by up to 45%. In direct thermal print and apply 
applications, even larger rolls of 800 m are possible. All this means 
that label changes can happen in less than 40 seconds — the fastest 
media change on the market.

And, it is worth noting that, if two 2200 Series systems are linked, 
companies can achieve 100% uptime — easily. When one printer is 
undergoing any media change, corrective action or basic maintenance 
activity, the other one steps in.  The intelligent link between the two 
printers happens so seamlessly that no third-party controller or PLC is 
required. There is also no need for complex wiring or costly installation 
charges.  As part of the 2200 Series standard printer functionality, no 
additional training is required either.

Stoppage time is also limited since it is easy to load the replacement 
materials. In fact, operators only need 5 minutes training and are 
able to reload labels and ribbons in under 80 seconds. Maintenance 
is also easy since printheads and rollers can be changed in less than 
60 seconds. Longer term, if coding resolution requires updating, all 
that is required is to change the printhead — NOT the entire system. 
Changing to a different applicator, printhead or printhead size can be 
done in less than 15 minutes.

4.3.2 Inkjet printers for direct case coding

Standard Continuous Inkjet (CIJ) printers are not suitable as the low 
character resolution (approximately 72 dots per inch) will not be 
sufficiently sharp to be read as required in these scenarios. Large 
character, liquid-based inkjet printers are similarly unsuited to meet 
GS1-128 standards. All liquid ink printing technologies can generate 
poor bar edges in the barcode; this is a result of the liquid ink’s 
tendency to migrate into and along the corrugate fibers or spread on 
contact with film. It is, therefore, difficult to achieve the minimum C 
grade consistently with liquid-based printers, even with the latest ISO/
IEC 15416 (2016) standard.

However, if the packaging material allows for it — for example with 
large, flat white surface areas as opposed to transparent films — large 
character drop-on-demand piezoelectric inkjet printers with solid ink 
can offer a cost-effective alternative to print and apply. These wax-
based systems can print with sufficient resolution quality (200 drops 
per inch) directly onto packaging materials eliminating label costs. 
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Currently, the technology available to do this resides exclusively with 
Markem-Imaje’s patented technology solutions in its 5000 Series.  

Markem-Imaje’s patented Touch Dry® hot melt ink is shipped in solid 
and non-hazardous form. When put in the printer, it gets melted and 
jets out into a liquid and dries immediately on contact, both on porous 
and non-porous packaging material. This ensures that the final printed 
code is to the standard required by GS1-128 barcode specifications. 
Unlike the liquid inks mentioned earlier, hot melt ink stays where it is 
applied — dark and clear — and does not fade. 

On a white background, Markem-Imaje’s Touch Dry direct printing can 
print the Grade C ANSI barcodes required by GS1-128 100% of the 
time and, in fact, even achieves A and B grades a reasonable portion 
of the time. This applies both to virgin and recycled corrugate.

It is slightly trickier to print on brown corrugate as the contrast is 
made more difficult by the darker color. GS1-128 test prints using 
Markem-Imaje’s 5x55 high optical density ink on random samples of 
brown corrugate, including both 68% magnification and even the 
more challenging 51% magnification, resulted in a 100% Grade C rate.  
At the 51% magnification, the average grade was 2.07, well in excess 
of the 1.5 C grade threshold.  

These tests used a print density common for printing the best 
barcodes but, even a lower print density setting to use less ink, over 
98% Grade C was achieved. With two codes per box, this should result 
in cases with at least one Grade C code over 99.9% of the time.  A 
scanner and reject station are still recommended, but even the other 
2% and 0.1% respectively should be ANSI D grade and thus still 
readable by scanners.  Good material handling and similar corrugate 
will enable similar results.
 
Markem-Imaje has designed and developed these new, high optical 
density inks from a new molecule specifically synthesized by the 
company for crisper readability. The inks are undergoing regulatory 

Markem-Imaje’s high resolution direct print solution uses wax-based Touch Dry hot melt ink and  
piezoelectric technology to jet onto packaging material.



www.markem-imaje.com 28

Rising demand for detailed information at case and pack level

approvals in various countries and can currently be used in: the EU, 
the US, Canada, Mexico, Norway, Japan, Korea, Malaysia, Singapore and 
China. This list will expand over time. 

The benefits of using this kind of printer are:

•  Less waste and thus improved operational costs with a particularly 
fast return on investment of between 3 months to 1.5 years 
depending on the particular printing process it is replacing, the 
number of prints and hours of operation per month.

• Lower cost consumables.
• No waste label backings to dispose of or ribbon spools to recycle.
• No downtime for consumable changeover.

4.3.3 Printing solutions compared

The below table compares the technologies best suited to deliver ITF-14 
and GS1-128 barcodes. Other technologies are not listed in this table as 
they are highly likely to fail for reasons explained earlier.

4.3.4 Choosing the right technology based on the ANSI grade 
required

Some retailers or foodservice companies might specify more stringent 
ANSI grade requirements than the minimums required by GS1-128 
barcodes. The below decision tree outlines the best technologies to use 
in a given situation.

Barcode comparison

Type

Grade 0.5<1.5 (D Grade) 1.5<2.5 (C Grade)

Technology 
(in choice 

order) 

1.  Direct Print  

 

Markem-Imaje 5000 
Series with density 2

2.  Print & Apply

  

 Markem-Imaje 2200 
Series at 200 dpi

1.  Print & Apply

 

Markem-Imaje 2200 
Series at 300 dpi

2.  Direct Print:  
Touch Dry 
hot melt ink†

 Markem-Imaje 5000 
Series with density 3

Cost
($) Lower cost  

to operate
($$) Higher cost to 

operate
($$) Higher cost to 

operate
($) Lower cost  

to operate

Placement
Top, opposite  

sides*

Major or minor
front, side  

& top

Major or minor
front, side  

& top

Top, opposite,  
sides*

Minimum 
product & 

gap**

80+ PPM
Max speed  

@ 190 fpm (60 mpm)
3” (76 mm) gap

Front - 90 PPM
@ 10” (254 mm) gap
Side/top - 125 PPM 

@ 10” (254 mm) gap

Front - 90 PPM
@ 10” (254 mm) gap
Side/top - 125 PPM 

@ 10” (254 mm) gap

65+ PPM
Max speed  

@ 128 fpm (40 mpm)
3” (76 mm) gap

Substrates/
materials

Brown or white 
corrugate, trays, 

shrink-wrapped trays

All corrugate, trays, 
shrink-wrapped trays  

and bundles

All corrugate, trays, 
shrink-wrapped trays  

and bundles

White corrugate, 
trays, with high 

optical density ink

ITF-14 barcode

GS1-128-Page-29.itf

Tue 06 02 2018repository://Default/ImageTemplate/GS1-128-Page-29.itf

GS1-128 barcode

GS1-128-Page-29.itf

Tue 06 02 2018repository://Default/ImageTemplate/GS1-128-Page-29.itf

(01)95012345678903(3103)00012310705632085940

†At the present time, across the industry, direct printing to the required standard is only possible with this printer 
and ink combination.
*Adjacent sides also if line space allows for a bump and turn.
**Statistics provided here refer to Markem-Imaje solutions. Feet per minute = fpm. Meters per minute = mpm. 
Products per minute = PPM. Gap = inter-product gap
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4.4 Ensure you use GS1-128 compliant printer and software 
solutions

In an environment which places more importance than ever before 
on having accurate, detailed information across entire supplier ranges, 
effective data management and control is paramount. However, 
complying with GS1-128 regulations can be challenging, particularly 
when managing numerous products. Using solutions known to be 
GS1-128 compliant will minimize headaches for manufacturers as 
the software anticipates potential risk areas and has safeguards to 
circumvent these. 

4.4.1 Invest in end-to-end software solutions 

There is little point in having the right printing equipment and 
consumables to generate good quality GS1-128 barcodes on your 
chosen packaging material, if the actual information being encoded 
and printed does not meet the required criteria. There are many points 
along the chain from initial packaging message design through to case 
and pallet labeling where human error can introduce non-compliant 
data into the barcode. For example, a line operator may forget to 
include important application identifiers or pick the wrong ones. 

An end-to-end software solution with GS1-128 parameters built in, such 
as CoLOS® from Markem-Imaje, will flash an error warning if operators 
attempt to input invalid information at any stage of the production 
process. 

Print & Apply

Direct print
with Touch Dry
hot melt ink*

Print & ApplyPrint & Apply

A

ANSI grade required

C

With 
camera

No
camera

Print & Apply

With 
camera

No
camera

B

White background Non-white 
background

Direct print
with Touch Dry
hot melt ink*

*Verification by camera is recommended to reject the
small number of codes which might be produced for
reasons explained in section 4.3.2.

Technology decision tree
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The ability of CoLOS to design, store and easily retrieve large numbers 
of fixed messages removes the need to reset coding equipment 
manually thereby reducing potentially costly human error. CoLOS 
supports high data integrity and traceability by automatically 
retrieving product information from, and uploading actual production 
data back to, company enterprise resource planning (ERP) and 
manufacturing execution systems (MES) while validating that encoded 
data is to GS1-128 specifications. 

This tight integration with company systems helps with inventory 
management and makes recalls easier to execute since any affected 
batches are easy to find. For example, CoLOS can ensure unique 
SSCC numbers (which by definition require GS1-128) on pallets are 
generated plant- or company-wide. Furthermore, the installation of 
end-of-line vision systems can ensure that every product leaves the 
factory with a compliant barcode displayed.   

Overall operational efficiency is also improved by the seamlessly quick 
and accurate data exchange between ERP and MES systems as well as 
the fact actual production downtime is reduced through automated 
job setup.

4.4.2 Case study 

Markem-Imaje has seen countless examples of companies thinking 
they can produce GS1-128 barcodes without investing in suitably 
compliant printers and software. Experience also matters. Seemingly 
correct codes can cause problems further down the supply chain. 
Let’s consider the importance of this using a real-life example where 
manufacturer information has been obscured.

Printers bolstered with CoLOS software technology and applications help minimize barcode 
quality and traceability issues.
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Anonymized GS1-128 problem-solving for a third-party

A camera provider partner of Markem-Imaje asked for an investigation into why a code printed via a 
NON-Markem-Imaje solution scanned ok with their end customer’s smartphone but was being rejected 
elsewhere.

Being a GS1 solution provider with several GS1 standards certified professionals on staff, and having onsite 
ANSI grading equipment for its own quality assurance processes, Markem-Imaje analyzed the barcode. 

Several things became immediately clear:

A.  The sharpness of the code was insufficient for industrial grade scanners using barcodes for inventory 
control purposes. The colored areas below identify where the worst issues are and the close up shows 
the fuzziness in greater detail.

B.  There is inconsistency in number size (e.g., the number 2 as indicated in the close-up) due to 
stretching of the characters.

C.  The actual code in the box which was supposed to be a GS1-128 code was incomplete. It lacked the 
<FNC1> and two of the application identifiers were missing: (01) needed to go before the GTIN and 
(17) before the last 6 numbers which indicated expiry on January 14, 2017

The reason the code scanned on a smartphone is that a smartphone reader is looking for different 
information than an industrial scanner. A smartphone reader is usually not designed to check for the 
additional features of a compliant GS1-128 code over the more generic Code 128 symbology. The things 
which were “wrong” with the above were thus irrelevant for the smartphone user whose needs are different 
to that of a distribution center.

Using GS1-128 compliant printer and software would have prevented the above situation from occurring. 
For example, the Markem-Imaje CoLOS software solution has a GS1-128 barcode data design wizard that 
guides users through creating fully compliant GS1-128 barcodes and will not let operators input invalid 
codes. Had the manufacturer used such a solution, the company would have avoided having to deal with 
rejected products coming back.

Test result snips from Markem-Imaje’s testing of the faulty barcode illustrating the problem areas (some elements obscured for confidentiality)

Source: Markem-Imaje
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4.5 Use experienced suppliers with fully integrated,  
proven solutions 

As a relatively new area for manufacturers, leveraging the expertise of 
printer suppliers with extensive GS1-128 experience will help make the 
transition relatively hassle-free and more cost-efficient. 

Manufacturers should also be careful to avoid solutions which are 
pulled together from a variety of suppliers (e.g., different hardware 
and software vendors), even if there is one integrating lead at the 
start. In such situations, there is an increased likelihood of things going 
wrong due to interface issues, etc.  And, in such scenarios, it can take 
longer to resolve solutions as each supplier will often claim that other 
suppliers are causing the problem. 

Markem-Imaje is not reliant on third-party vendors as it offers both 
the required hardware and software. Its existing one-stop-shop 
packages have been field tested and proven for over a decade via its 
CoLOS software solutions. This gives manufacturers peace of mind 
that Markem-Imaje’s solutions will work and allows for single-source 
accountability on the rare occasions problems need to be resolved.

The company has been helping manufacturers worldwide implement 
GS1-128 barcode printing solutions for over a decade and, with the 
greatest installed base of such printing solutions, is well-positioned 
to support manufacturers through the required changes. In 2017, for 
example, Markem-Imaje’s Americas business unit, responsible from 
Alaska to Argentina, delivered case level, GS1-128 printing on deep sea 
fishing ships to standardized case and pallet labeling solutions region-
wide for 9 of the top global brands in the fast moving consumer 
goods (FMCG) sector (foodservice and retail). Likewise, it has deployed 
GS1-128 solutions at dozens of plants for major FMCG players based  
in Europe.

Markem-Imaje uses a consultative approach to educate customers 
on the best approach for their application.  Solutions can range 
from standalone systems to ones fully connected to a customer’s 
ERP system, automatically updating printing and scanning system 
information from primary packing to pallet labeling and tracking.   
GS1 experts are available throughout the Markem-Imaje’s global 
network ensuring customers get the best solution to meet their 
needs, wherever they happen to be in the world. 

Indeed, Markem-Imaje is not only a solution partner within GS1, 
but also actively contributes and consults on GS1’s global general 
specifications. The company is part of the GS1 Global BCID TG 
(Barcode and Identification Technical Group) team of subject  
matter experts that shape and validate the symbology (barcodes)  
used globally. 
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CONCLUSION

GS1-128 barcodes have been options available to the retail grocery and foodservice sector for many years 
with limited uptake. However, as shown in this white paper, increased interest in traceability and supply 
chain optimization, as well as advances in technology, are driving a notable shift in favor of GS1-128 
barcodes. 

That said, moving to GS1-128 barcodes, while offering advantages to many stakeholders, is not without 
its challenges. There are particularly rigorous standards to meet as compared to the more familiar ITF-14 
barcode.  Additionally, manufacturers need to make many decisions about what data is best for them to 
encode and how exactly it needs to be printed to suit their inventory management needs, as well as those 
of their customers. 

The potential for error along the way is significant but this white paper has endeavored to provide a 
roadmap for those ready to embark on this inevitable journey:
• Understand the requirements of, and options related to, the GS1-128 barcode
• Select an appropriate packaging material and printing solution
•  Ensure the chosen printing equipment is bolstered with GS1-128 compliant software to minimize human 

error and maximize scope for efficient traceability
•  Leverage the experience of suppliers well-versed in delivering fully integrated GS1-128 solutions to make 

any transition relatively hassle-free and more cost efficient.

Forward-thinking manufacturers would be wise to begin considering how to adapt their operations now 
before they get caught off guard when recommendations from “some” retailers and foodservice companies 
for GS1-128 barcodes become requirements from everyone.
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APPENDIX 1

USAGE EXAMPLES

Used on small 
retail items such 
as cosmetics, that 
cross point of sale 
applications.

Used on retail items 
that cross point of sale 
applications. 

Used on small 
retail items such as 
cosmetics, packs of 
chewing gum, and 
cigarettes.

Used on retail items 
that cross point of sale 
applications such as 
periodicals, magazines, 
and books, and also 
used on coupons 
outside of North America.

Used on standard 
product groupings 
such as a case of dish 
washing detergent (24 
bottle count). 

Used on unit dose 
pharmaceuticals. 
 
 
 

Used on very small 
consumer items 
GTIN Only (i.e., loose 
produce). 
 

Used on very small 
healthcare items such 
as ampoules.

USAGE EXAMPLES

Used on large bulk 
items such as pallets or 
logistic units. 
 

Used for additional 
information such as 
expiration date on 
fresh foods, and also 
used on coupons in 
North America. 

Used for additional 
information such as 
expiration date on 
fresh foods, and also 
used on coupons in 
North America. 
 

Used for direct part 
marking of surgical 
instruments. 
 

Used for marketing 
information retrieved 
by a consumer from a 
point of sale product. 

BARCODE

EAN-8 
 
 
 

UPC-A 
 
 

UPC-E 
 
 
 

EAN-13 
 
 
 
 
 

ITF-14 
 
 
 
 

GS1 DATABARTM 
TRUNCATED 
 
 
 

GS1 DATABAR 
STACKED 
OMNIDIRECTIONAL 
 
 

GS1 DATABAR 
LIMITED

BARCODE

GS1-128 
 
 
 

GS1 DATABAR 
EXPANDED 
 
 
 
 

GS1 DATABAR 
EXPANDED 
STACKED 
 
 
 
 

GS1 DATAMATRIX 
 
 
 

GS1 QR CODE

NUMERIC DIGITS

8 
 
 
 

12 
 
 

12 
 
 
 

13 
 
 
 
 
 

14 
 
 
 
 

14 
 
 
 
 

14 
 
 
 
 

14 
 

ALPHA/NUMERIC

UP to 48 
characters 
 
 

Up to 74 numeric 
or 41 alphabetic 
characters 
 
 
 

Up to 74 numeric 
or 41 alphabetic 
characters 
 
 
 
 

Up to 2,335 
characters 
 
 

Up to 4,296 
characters 
 
 

DATA STRUCTURE

GTIN-8 
 
 
 

GTIN-12 
 
 

GTIN-12 
 
 
 

GTIN-13 
 
 
 
 
 

GTIN-12 
GTIN-13 
GTIN-14 
 
 

GTIN-12 
GTIN-13 
GTIN-14 
 
 

GTIN-12 
GTIN-13 
  
 
 

GTIN-12 
GTIN-13 
GTIN-14 
 

DATA STRUCTURE

Concatenated 
strings using 
GS1 Application 
Identifiers 

Concatenated 
strings using 
GS1 Application 
Identifiers 
 
 

Concatenated 
strings using 
GS1 Application 
Identifiers 
 
 
 

Concatenated 
strings using 
GS1 Application 
Identifiers 

GS1 Application 
Identifiers AI (01) 
and AI (8200) 

USAGE

The EAN-8 is used on small packages where the 
EAN-13 barcode would be too large. It encodes the 
Global Trade Item Number® (GTIN-8) and is also 
used by retailers to identify privately owned brand 
products sold only in their stores. 

The UPC-A uniquely identifies a product for retail 
checkout. It encodes the Global Trade Item Number 
(GTIN-12) and is also used by retailers to identify 
privately owned brand products sold only in their stores. 

The UPC-E allows the use of U.P.C. barcodes on 
smaller packages where the UPC-A may not fit.  
It utilizes a zero-suppression method to compress  
the Global Trade Item Number (GTIN-12) into an 
8-digit format.  

The EAN-13 is used for marking products often  
sold at retail point of sale and general distribution. 
It encodes the Global Trade Item Number (GTIN-13). 
Used on retail product marking world wide. Also 
used by retailers to identify privately owned brand 
products sold only in their stores.  

The ITF-14 is generally used on higher packaging 
levels of a product, such as a case or carton. It 
lends itself well to be directly printed on corrugate 
material.  It encodes three specific instances of the 
Global Trade Item Number (GTIN), (e.g., GTIN-12, 
GTIN-13, GTIN-14).

The GS1 DataBar Truncated is designed for very 
small item identification and is mainly used within 
the healthcare industry. It cannot be scanned with 
Flatbed POS scanners. It encodes three specific 
instances of the Global Trade Item Number (GTIN), 
(e.g. GTIN-12, GTIN-13, GTIN-14).

The GS1 DataBar Stacked Omnidirectional is used 
to condense the GTIN information into a more 
compact and square barcode suitable for use on 
small packages and loose fresh produce. It has the 
capability for omnidirectional scanning. Retail point-
of-sale accepts GTIN-12 and GTIN-13 structures.

The GS1 DataBar Limited is designed for very small 
item identification and are mainly used within the 
healthcare industry. It cannot be scanned with 
Flatbed POS scanners. It is “limited” to the use  
of zero ‘0’ or one ‘1’ in the first data position.

USAGE

The GS1-128 uses a series of GS1 Application 
Identifiers (AIs) to include additional data such as 
Best Before Date, Batch/Lot Number, Quantity, 
Weight, and many other attributes. It also encodes 
the SSCC (Serial Shipping Container Code).

The GS1 DataBar Expanded is used for marking 
products that cross point of sale applications.  
It encodes any of the GS1 Identification Numbers  
plus supplementary AI Element Strings, such as 
Weight and Best Before Date, in a linear symbol 
that can be scanned omnidirectionally by suitably 
programmed scanners.

The GS1 DataBar Expanded Stacked is used 
for marking products that cross point of sale 
applications. It encodes any of the GS1 Identification 
Numbers plus supplementary AI Element Strings, 
such as Weight and Best Before Date, in a stacked 
linear symbol that can be scanned omnidirectionally 
by suitably programmed scanners. 

The GS1 DataMatrix is a two-dimensional matrix 
symbol with specific healthcare applications in the 
GS1 System. It requires image based scanners and  
it is currently specified for healthcare items. 

The GS1 QR Code is a two-dimensional symbol with 
specific marketing applications in the GS1 System.  
It requires image based scanners and it is currently 
specified to capture marketing information.   
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GS1 BARCODE CHART

 

THIS LIST IS A SUBSET, NOT ALL INCLUSIVE
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APPENDIX 2

GS1 DATA CARRIERS GS1 DATA EXCHANGE

MASTER DATA

Global Data Synchronization

 Network™ (GDSN®)

GLN Registry

TRANSACTIONAL DATA

Electronic Data Interchange (EDI)

PHYSICAL EVENT DATA

Electronic Product Code Information 

 Services (EPCIS)

GS1 IDENTIFICATION NUMBERS

EPC-ENABLED RFID TAGS

BARCODESCOMPANY

Global GS1 Company Prefix

Global Location Number (GLN)

PRODUCT

Global Trade Item Number® (GTIN®)

Serialized Global Trade Item 

 Number (EPC®/SGTIN)

LOCATION
Global Location Number (GLN)

LOGISTICS
Serial Shipping Container Code (SSCC)

ASSETS
Global Individual Asset Identifier (GIAI)

Global Returnable Asset Identifier (GRAI)

SERVICES AND OTHER
Global Service Relation Number (GSRN)

Global Document Type Identifier (GDTI)

EAN/UPC

GS1-128

ITF-14

HF RFID UHF RFID

GS1 DataMatrix

GS1 DataBar™

Electronic Product 
Code™ (EPC) 
RFID Encodings

GS1 SYSTEM OF STANDARDS

Electronic Product
Code (EPC®)
RFID Encodings

®

™ 

Serial Shipping Container Code (SSCC)

Global Shipment Identification

    Number (GSIN)

ASSETS
Global Individual Asset Identifier (GIAI)

Global Returnable Asset Identifier (GRAI)

SERVICES AND OTHER
Global Service Relation Number (GSRN)

Global Document Type Identifier (GDTI)

TMTMTM
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