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About this guide

The objective of the GS1 Global User Manual (GUM) is to provide an introductory "user-friendly" and
simple document describing the GS1 system with particular focus on the GS1 barcodes and
identification keys. This document is not exhaustive and does not replace the GS1 General
Specifications, which remains the standard reference document.

ﬂ GS1 General Specifications: http://www.gsl.org/barcodes-epcrfid-id-keys/gs1-general-
specifications

Q Note: Please note that the barcode symbols used in this manual are only examples and are
not intended to be scanned or used as references.
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Introduction

Rapid evolution of roles in the value chain, new channels of distribution, shifting demand patterns
and increased service expectations have raised the critical importance of information technology in
business processes.

The GS1 standards facilitate national and international communication between all trading partners
participating in supply and demand chains, including raw material suppliers, manufacturers,
wholesalers, distributors, retailers, hospitals and final clients or consumers.

Many businesses are expanding their distribution channels towards markets and clients that may not
be traditional for them, into other sectors of industry or are required to meet traceability
requirements. A business that chooses an industry-specific standard will face the potentially high
costs of maintaining multiple systems if it wants to sell its products or services or simply
communicate outside its "closed-world".

Many operations that are essential for the efficiency of trade and the optimisation of the supply and
demand chains depend on the accuracy of identification of the products exchanged, services
rendered and parties and locations involved.

The GS1 system is a set of standards enabling the efficient management of global, multi-industry
value chains by uniquely identifying products, shipping units, assets, locations and services. It
facilitates traditional and electronic commerce processes and helps to provide full visibility and
traceability.

The GS1 identification keys are the foundation of the GS1 system of standards. They can be
represented in barcode symbols or EPC/RFID tags to enable automatic scanning or reading at point
of sale, when being received at warehouses, and at any other point where required in business
processes.

The GS1 identification keys are also used in electronic communications such as EDI, Global Data
Synchronisation, GS1 Source and EPCIS to improve the speed and accuracy of communication. The
keys can also be embedded in webpages to enable better search results.

The GS1 system is designed to overcome the limitations of using company, organisation or sector
specific coding systems, and to make trading much more efficient and more responsive to
customers. As well as providing unique identifying numbers, the system also provides for the
capturing and sharing of additional data attributes such as best before dates, serial numbers and
batch numbers. These are particularly important to achieve traceability.

Following the principles and design of the GS1 system means that users can design applications to
process GS1 data automatically. The system logic guarantees that data captured from barcodes
produces unambiguous electronic messages and the processing of them can be fully pre-
programmed.

The system is designed to be used in any industry, trade or public sector, and any changes to the
system are introduced in a way that does not disrupt current users.

The application of the GS1 system can result in significant improvements in logistic operations,
reduction of paperwork costs, shorter order and delivery lead times, increased accuracy and better
management of the supply and demand chains. Enormous costs savings are realised daily by user
companies who have adopted the GS1 system, because they are able to apply the same solution for
communicating with all their trading partners, while remaining entirely free to run internal
applications at their own discretion.

0 GS1 system architecture flyer:
http://www.gs1.org/sites/default/files/docs/architecture/AG Flyer final.pdf

Basics and principles of the GS1 system

Areas of application

The GS1 system has different areas of application, including applications for trade items, logistic
units, assets and locations.

Release 18.0, Approved, 21-April-2017 © 2017 GS1 AISBL Page 7 of 76


http://www.gs1.org/sites/default/files/docs/architecture/AG_Flyer_final.pdf

2.2

2.2.1

Global User Manual

All applications rely on data structures by which all relevant items and their data can be identified,
the GS1 identification keys. These keys guarantee world-wide uniqueness within the relevant area of
application.

The sole purpose of the GS1 keys is to ensure globally unique identification. The GS1 keys do not
contain any meaning, all related information, for example to describe a product or a service and its
characteristics, are to be found in databases. They are communicated between trading partners
before the first transaction, either by using standard messages or via electronic catalogues or
registries.

The GS1 keys are represented in barcodes or RFID tags to allow automatic data capture in
warehouses, at point-of-sale or point-of-care, and in any other process where the precise and
automatic identification of items adds value.

The same keys are also used in electronic communication to allow accurate and efficient exchange
of information related to supply chain transactions and physical events between trading partners.

0 GS1 discovery app: http://discover.gsi.org/cpg

GS1 identification keys

GS1 identification keys give companies efficient ways to access information about items and entities
in their value chains, and share this information with trading partners. The keys enable
organisations to assign standard identifiers to products, documents, physical locations, and more.
Because GS1 ID keys are globally unique, they can be shared between organisations, increasing
supply chain visibility for trading partners.

The GS1 identification keys are:

= Global Trade Item Number (GTIN)

= Global Location Number (GLN)

= Serial Shipping Container Code (SSCC)

= Global Coupon Number (GCN)

= Global Returnable Asset Identifier (GRAI)

= Global Individual Asset Identifier (GIAI)

= Global Service Relation Number (GSRN)

= Global Document Type Identifier (GDTI)

= Global Shipment Identification Number (GSIN)
= Global Identification Number for Consignment (GINC)
= Component/Part Identifier (CPID)

The three most widely used GS1 identification keys are explained in detail in this manual namely:
Global Trade Item Number, Serial Shipping Container Code and Global Location Number.

ﬂ GS1 identification keys reference card:
http://www.gs1.org/sites/default/files/docs/idkeys/GS1 ID Keys Reference Card.pdf

0 GS1 identification keys webpage: http://www.gs1.org/id-keys

Global Trade Item Number (GTIN)

The Global Trade Item Number (GTIN) can be used by a company to uniquely identify all of its trade
items
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0 Note: A trade item is any item (product or service) upon which there is a need to retrieve
predefined information and that may be priced, or ordered, or invoiced at any point in any
supply chain. [GS1GLOS]

The GTIN can be encoded in a barcode or an EPC/RFID tag. By scanning the barcode or reading the
EPC/RFID tag, companies can efficiently and accurately process products and related information;
for example, at check out in a store, when receiving goods in a warehouse, and when administering
medication in a hospital.

Examples of trade items: A can of paint sold to a final consumer, a box of 6 cans of paint, a case
containing 24 boxes of one kilo of lawn fertiliser, a multi-pack consisting of one shampoo and one
conditioner.

ﬂ GTIN fact sheet: http.//www.gsl1.org/docs/idkeys/GS1 GTIN Executive Summary.pdf

Serial Shipping Container Code (SSCC)

The SSCC (Serial Shipping Container Code) is a number, which is used for the unique identification
of logistic (transport and/or storage) units.

0 Note: An item of any composition established for transport and/or storage that needs to be
managed through the supply chain. [GS1GLOS]

The SSCC enables companies to track each logistic unit for efficient order and transport
management.

The SSCC can be encoded in a barcode or EPC/RFID tag, ensuring the logistic unit can be accurately
and easily identified as it travels between trading partners, anywhere in the world.

When SSCC data is shared electronically via EDI or EPCIS, this enables companies to share
information about the status of logistic units in transit, and reliably link it to related transport
information such as shipment details.

Examples of logistic units: A box containing 12 skirts and 20 jackets in various sizes and colours is a
Logistic Unit as is a pallet of 40 cases each containing 12 cans of paint.

0 SSCC fact sheet: http://www.gsl.org/docs/idkeys/GS1 SSCC Executive Summary.pdf

Global Location Number (GLN)

The Global Location Number can be used by companies to identify their locations, giving them
complete flexibility to identify any type or level of location required.

The GLN can identify a company’s physical locations, for example a store, a warehouse, or a berth
in a port. The GLN can be used to identify an organisation as a corporate entity. The GLN can also
identify a company’s legal and functional entities engaging as parties in a particular business
transaction, for example as buyer, seller, or carrier.

The GLN can be encoded in either a barcode or EPC/RFID tag to automatically identify locations like
storage places in a warehouse, the destination of a pallet, or the origin of a product.

The GLN can be used in electronic messages and registries to inform trading partners about
companies and their corresponding GLNs and associated GLN information.

The use of location numbers is a pre-requisite for efficient EDI.

0 GLN fact sheet: hitp://www.gsl.org/docs/idkeys/GS1 GLN Executive Summary.pdf

0 GLN brochure: http://www.gsi.org/docs/idkeys/GS1 Global Location Numbers.pdf
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GS1 Application Identifiers (Als)

A GS1 Application Identifier is the field of two or more characters at the beginning of an Element
String. Als are prefixes that uniquely identify the meaning and the format of the data field following
the AL

The data following the Al may comprise alphabetic and/or numeric characters, of any length up to
thirty characters. The data fields are either of fixed or variable length, depending on the Al

Attribute data are associated with a trade item or a logistic unit and have no meaning if isolated.
Attribute data may be represented in GS1-128 using Als. There is a range of Als for attributes such
as weight, area or volume. The measure attributes that can be used on trade items are called trade
measures (these are always net measures) and attributes for Logistic Units are called logistics
measures (these are always gross measures).

The following table is extracted from the complete list (see GS1 General Specifications — section 3
for the complete list of GS1 Application Identifiers).

Figure 2-1 Frequently used GS1 Application Identifiers
Al Content Format*

00 SSCC N2+N18
01 Global Trade Item Number N2+N14
02 GTIN of trade items contained in a logistic unit N2+N14
10 Batch or lot number N2+X..20
11 Production date (YYMMDD) N2+N6
15 Best before date (YYMMDD) N2+N6
16 Sell by date (YYMMDD) N2+N6
17 Expiration date (YYMMDD) N2+N6
21 Serial number N2+X..20
310(**) Net weight (kilograms) N4+N6
320(**) Net weight (pounds) N4+N6
37 Count of trade items N2+N..8
400 Customer’s purchase order number N3+X..30
401 Global Identification Number for Consignment (GINC) N3+X..30
402 Global Shipment Identification Number (GSIN) N3+N17
410 Ship to - Deliver to Global Location Number N3+N13
413 Ship for - Deliver for - Forward to Global Location Number N3+N13
414 Identification of a physical location — Global Location Number N3+N13
420 Ship to (deliver to) postal code N3+X..20
* The format symbols denote:

= N = numeric characters

= X = alpha-numeric characters

= = variable length field

= figures = number of characters

** The fourth digit of this GS1 Application identifier indicates the implied decimal position point
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Figure 2-2 Example of a GS1-128 barcode representing a GTIN, a best before date, and a batch number

)

(01) 1 9501101 53000 0 (17) 140704 (10) AB-123

The use of Als is governed by certain rules. Some must always be used with others: For example,
Al (02) must be followed by Al (37). Some Als must never be used together, for example AI (01)
and AI (02). Companies are not free to pick as they wish from the list of Als and must respect these
basic rules which are fully explained in the GS1 General Specifications.

0 GS1 Application Identifiers fact sheet:
http://www.gs1.org/sites/default/files/docs/barcodes/GS1%20Application%20Identifiers.pdf

2.4 Barcode symbologies
The GS1 system offers various types of barcodes:
GS1 EAN/UPC Family
ITF-14
GS1-128 and ITF-14
GS1 DataMatrix
GS1 DataBar Family
GS1 QR Code

Advice on choosing between them is given in Section 5.3 Choosing between barcodes.
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Figure 2-3 Overview of the GS1 barcodes

The GS1 Barcodes

GS1 EAN/UPC Family GS1 2D Barcodes
UPC-A EAN-13 UPC-E EAN-8 GS1 DataMatrix GS1 QR Code

L E' IE
%: &7 o
m ‘I (01) 09501101 53000 3 O] I
““H ‘| ‘ ‘ ‘ | (17) 150119 (01) 0 9501101 53000 3
9505'0003
6°°14141°00003" "6 9'501101°530003 06141937 9

(10) AB-123 (8200) http://fexample.com

GS1 DataBar Family
Om nidirectional Expanded Stacked Expanded Stacked

(01) 0 9501101 53000 3 (17) 140704
) 09501101 53000

Truncated Limited Stacked (D‘I) 09501101 53000 3
(3103) 000480

WA L UL T I LRI R o it
(01) 09501101 53000 3 (01) 08501101 530003  (01) 0 9501101 53000 3

(01) 0 9501101 53000 3
GS1 1D Symbols used in General Distribution and Logistics but not at retail POS

GS1-128 ITF-14
(01) 1 9501101 53000 0 (17) 140704 (10) AB-123 || || |||| |I
18501101530000

6 GS1 barcodes reference card:
http://www.gs1.org/docs/barcodes/GS1 Barcodes Fact Sheet-
overview of all GS1 barcodes.pdf

Linear barcodes
These barcodes can be scanned using laser or image-based scanners.

The EAN/UPC barcodes can be read omnidirectionally. Majority of items that are scanned at the
retail point-of-sale carry EAN/UPC barcodes and other trade items may also carry them.

The use of the ITF-14 barcode is restricted to the barcoding of GTINs on trade items NOT passing
through retail checkouts. This symbology is better suited than EAN/UPC symbols for direct printing
onto corrugated fibreboard.

The GS1-128 barcode is a variant of Code 128 symbology. Its use is exclusively licensed to GS1. It
is not intended to be read on items passing through retail checkouts. GS1-128 can encode the GTIN
and additional data using the GS1 Application Identifiers.

GS1 DataBar is a family of linear barcodes. Its use is exclusively licensed to GS1. Its small size and
ability to include attributes beyond the GTIN make it a suitable barcode for specific applications,
such as fresh foods scanned at POS, and scanning of coupons.

2D barcodes

These barcodes can only be scanned using image-based scanners.

GS1 DataMatrix is a variant of Data Matrix ISO/IEC version ECC 200. The Function 1 Symbol
Character in the first position ensures GS1 system compatibility. GS1 DataMatrix can encode the
GS1 keys and additional data using the GS1 Application Identifiers. It is currently being
implemented for the barcoding a GTIN (and additional data) on small medical / surgical instruments
and healthcare items.
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GS1 QR Code is a subset of ISO/IEC QR Code that is a matrix symbology. The Function 1 Symbol
Character in the first position ensures GS1 system compatibility. GS1 QR Code can encode the GS1
keys and additional data using the GS1 Application Identifiers. One application, ‘extended
packaging’, is to encode a URL in association with a GTIN.

Identification of trade items

A trade item is defined as any item (product or service) upon which there is a need to retrieve
predefined information and that may be priced, ordered or invoiced at any point in any supply chain.
This definition covers raw materials through to enduser products and also includes services, all of
which have predefined characteristics.

Trade items are identified with the Global Trade Item Number (GTIN). When encoded in a barcode
four data structures can be applied: GTIN-8, GTIN-12, GTIN-13 and GTIN-14. The choice of data
structure depends on the nature of the item and on the scope of the user’s applications.

A major application of the GTIN is the identification of items at the retail point of sale - retail items.
These are to be identified with a GTIN-13 or GTIN-12 Number. For items that are very small a
GTIN-8 Number or a zero-suppressed GTIN-12 may be used.

Trade items not sold through retail outlets may be packaged in a wide variety of ways such as a
fibreboard case, a covered or banded pallet, a film-wrapped tray, a crate with bottles, etc.

o Note: The identification of trade items for outer cases and logistic pallets is explained in more
detail in section 7 Identifying and barcoding distribution trade items and 8 Identifying and
barcoding logistic units.

A trade item which can be sold in different measures is known as a ‘variable measure trade item’,
for example pre-packed fruit and vegetables or meat products sold by weight. Such trade items are
subject to specific rules described in section 6, Barcoding variable measure trade items.

Specific rules also exist for books, serial publications or products that are not sold in open
environments. These special cases are treated in section 10, Special barcoding applications.

GTIN structure
There are four numbering structures for GTIN. They are described below.

Figure 3-1 Overview of GTIN formats
GS1 Company Prefix Item reference Check
- -  digit
(GTIN-13) N: N2 N3 N4 Ns Ne [\ Ng Nog N1o N1z N12 Ni3
(GTMN-14) | Ny | No | N5 Na  Ns | Ne N7 N5 No Nio Ni N Nis | Nig

U.P.C. Company Prefix Item reference Check
_— ————  digit

GS1-8 Prefix Item reference Check
e — ——  digit

GS1 Company Prefix

The GS1 Company Prefix provides a way for companies to create identification keys for trade items,
logistic units, locations, parties, assets, coupons, etc. which are unique all around the world.
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Figure 3-2 Structure of GS1 Company Prefix

GS1 Company Prefix (*)

X X (X) XXXX ...

GS1 Prefix

assigned by assigned by
GS1 Global Office  GS1 Member Organisation

(*) total length can be 4 to 12 digits

The first two or three digits N1, N2, N3 constitute the GS1 Prefix allocated by GS1 Global Office to
each GS1 Member Organisation.

The GS1 Company Prefix that is created based on the GS1 Prefix is allocated by one of the GS1
Member Organisations. In general, it comprises four to twelve digits depending on the needs of the
company.

o Important: The GS1 Prefix does not indicate that the item is produced or distributed in the
country to which the prefix has been allocated. The GS1 Prefix only denotes the Member
Organisation that allocated the GS1 Company Prefix.

The GS1 Company Prefix may not be sold, leased, or given, in whole or in part, for use by any other
company. This restriction also applies to GS1 identification keys that are constructed without a GS1
Company Prefix.

Item reference

The item reference is composed of one to eight digits. It is a non-significant number, which means
that the individual digits in the number do not relate to any classification or convey any specific
information about the trade item.

The simplest way to allocate item references is sequentially, that is 000, 001, 002, 003, etc.

Check digit

The check digit is the last digit (rightmost) of the GTIN. It is calculated from all other digits in the
number, in order to ensure that the barcode has been correctly scanned or that the number is
correctly composed.

Indicator digit

The indicator digit is only used in the GTIN-14 data structure. It takes the value 1 to 8 for fixed
quantity trade items (see section 7). The value 9 has a special usage for variable quantity trade
items (see section 6), and the value 0 is considered a filler digit that does not change the number
itself.

o Important: The GTIN must always be processed as a whole. No processing of parts of the
key should be applied.

To be written by each Member Organisation:

The local structures of GS1 Company Prefixes and item references
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3.2 Small products

3.2.1 GTIN-8

The allocation of the GTIN-8 format is restricted to items that cannot accommodate an EAN-13 or
UPC-A barcode. GTIN-8 and are issued individually by GS1 Member Organisations.

Before deciding to use a GTIN-8 format, the user should first consider (usually jointly with their
printing house) all possible options for using a GTIN-13 format. These may include:

= Whether the symbol can be reduced in size, i.e. printed at a lower magnification, taking into
account the minimum barcode print quality requirements.

= Whether the package artwork or the label design can reasonably be changed, to enable the
printer's recommended size of standard EAN/UPC symbol to be included.

= Whether a truncated symbol can be used. A truncated symbol (a symbol of normal length, but
of reduced height) may only be used if there is absolutely no possibility of printing a symbol in
full size.

o Important: Truncation removes the symbol's omnidirectional scanning capability. A symbol
with excessive truncation will not be of any practical use. Users considering this option are

advised to consult their customers to see if an acceptable compromise can be reached.
The use of a GTIN-8 is authorised when:
= The total printable area of the product packaging is less than 80 cm?2, or
= The area of the largest label for the item is less than 40 cm2, or

= The product is cylindrical with a diameter less than 30 mm.

Figure 3-3 GTIN-8 pack size constraints

¢

1. Total printable area 2. Largest label 3. Product diameter
less than 80 cm?2 less than 40 cm2  less than 30 mm

3.2.2 GTIN-12 on a small product

Some U.P.C. Company Prefixes beginning with zero can be used to construct GTINs that can be
used in UPC-E symbols that can be used on small products. The capacity of these U.P.C. Company
Prefixes is limited and the technical details of UPC-E representation of GTIN-12 numbers is
described in Appendix A.2, GTIN-12 identification numbers in a UPC-E symbol.

3.3 Who is responsible for numbering trade items?

° Note: Taken from [GENSPECS] section 4.3.3

3.3.1 Responsibility for branded items

The brand owner, the organisation that owns the specifications of the trade item regardless of where
and by whom it is manufactured, is normally responsible for the allocation of the Global Trade Item
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Number (GTIN). On joining a GS1 Member Organisation, the brand owner licences a GS1 Company
Prefix, which is for the sole use of the company to which it is assigned.

The brand owner is the organisation that owns the trade item specifications and may be:

= The manufacturer or supplier: The company that manufactures the trade item or has it
manufactured, in any country, and sells it under its own brand name.

= The importer or wholesaler: The importer or wholesaler that has the trade item manufactured,
in any country and sells it under its own brand name or the importer or wholesaler that changes
the trade item (for example by modifying the packaging of the trade item).

= The retailer: The retailer that has the trade item manufactured, in any country, and sells it
under its own brand.

Exceptions
There are some exceptions to the rules regarding responsibility described in:

= Non-branded items: Items without a brand name and generic items (not private labels) are
still assigned Global Trade Item Numbers (GTINs) by their manufacturer. As different
manufacturers and/or suppliers may supply items that appear identical to the buyer (this could
be a consumer as well as a retailer or manufacturer), it is possible that items that are
apparently the same have different GTINs. Companies that trade in these items need to
organise their computer applications (e.g., replenishment programs) to cope with this
eventuality. Examples of items that sometimes have no brand are apples, plasterboard, candles,
and drinking glasses. Examples for trade items that sometimes have no brand and are not
intended for retail include salt, fragrances, and food cans.

= Customer specific items: If a trade item is made specifically for one trade customer (buyer)
and is orderable only by this customer, then the buyer assigns the GTIN. In this case the GTIN
SHOULD be formed from the customer’s GS1 Company Prefix. If the supplier (seller) sells a
trade item to more than one buyer or intends to sell to more than one buyer, then the seller
assigns the GTIN.

= Other exceptions: If the brand owner does not assign a GTIN, the importer or another
intermediary can assign an item a temporary GTIN. This would imply that the importer takes on
the role of the brand owner and could, for example, register the product in a data catalogue. This
temporary GTIN may be used until a GTIN is assigned in the normal way. Alternatively, a retail
organisation can assign an internal number to an item that does not yet have a GTIN assigned to
it only if the item is used within its own stores.

o Important: Some companies produce the same article in several countries, or in several
plants. In this case the GTIN allocation should be coordinated centrally.

What to consider when numbering a trade item?

New products

The company responsible for allocating the numbers must ensure that each trade item corresponds
to one and only one GTIN. A separate, unique GTIN is required whenever any of the predefined
characteristics of an item are different in any way that is relevant to the trading process.

Although this list is not exhaustive, the basic predefined characteristics of a trade item are:

= The primary brand or, as may be defined by regulation (product name, product description).
= The trade item type and variety.

= The net content of trade item (weight, volume, or other dimension impacting trade).

= If the trade item is a grouping, the number of elementary items contained, and their subdivision
in sub-packaging units.
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Changes to existing products

A modification to any of the basic elements that characterise a trade item will usually lead to a
change in the Global Trade Item Number (GTIN).

The details on when to change a GTIN are included in the Global Item Number (GTIN) Management
Standard that is designed to help industry make consistent decisions about the unique identification
of trade items in open supply chains. The GTIN Management Standard defines when GTIN changes
are needed at the retail consumer trade item level (base unit) as well as on higher level trade items
(e.g., case, pallet) that currently exist and are used in distribution processes.

o Note: Local, national or regional regulations may require more frequent GTIN changes. Such
regulations have precedence over the rules provided within the GTIN Management Standard.

0 GTIN Management Rules: The GTIN Management Standard as well as specific standard

rules that apply to Upstream, Fresh Foods, and Healthcare can be found at
http://www.gs1.org/gtinrules.

The uses of the GTIN

In whatever country the item is sold, its GTIN will remain valid. It is independent of local prices and
methods of supply.

The GTIN is the number which appears in catalogues, product sheets, price lists and on documents
or messages exchanged for the transaction to take place (orders, despatch advice or delivery notes
and invoices).

A GTIN can also be allocated to services that may be invoiced, such as transport or storage for the
account of a customer, etc.

Pre-priced items

Pre-pricing is discouraged as a trade practice as it introduces complexity for trade item file
maintenance throughout the supply chain. However, if the price is marked on the item the GTIN
should be changed when the price marked on the item changes (except for variable measure items,
where other rules apply, see section 6 Barcoding variable measure trade items).

What if the legal status of a brand owner changes?

o Note: Taken from [GENSPECS] section 1.6

Additional guidelines apply when a company changes legal status as a result of an acquisition,
merger, partial purchase, split or spin-off.

GS1 Member Organisations may adapt the following guidelines if the law of the country makes it
absolutely necessary.

Companies SHOULD notify their GS1 Member Organisation of any legal status change within one
year of that change to facilitate a smooth transition.

Acquisitions and mergers

If a company is being acquired by or merged with another company and has stock on hand, the
stock’s existing Global Trade Item Numbers (GTINs) should be kept. Products that are produced
after the acquisition or merger may keep the GTIN allocated before the acquisition if the acquiring
company maintains the licence with the GS1 Member Organisation to use the applicable GS1
Company Prefix or keys.
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GS1 identification keys transferred to an acquiring company

An acquisition or merger often implies that a company has taken over another company and has
assumed responsibility for the acquired company’s GS1 Company Prefixes and any individually
assigned GS1 identification keys. For example, products that the acquired company identified using
its GS1 Company Prefix or individually assigned GTINs can still be produced using the same keys
after the merger, since the acquiring company now has the licence to use the acquired company’s
GS1 Company Prefix(es) and GS1 identification keys. If it so desires, the acquiring company can
also choose to identify the products using their own GS1 Company Prefix.

o Note: A company should be careful when centralising the allocation of all numbers under one
GS1 Company Prefix, for example resulting in a change of the GTIN of existing products,
which are otherwise unchanged. Centralising the allocation of all numbers under a single GS1
Company Prefix should be an exception, as it may result in additional work and data file
maintenance for customers.

The importance of ensuring that trading partners are informed of any changes in a timely manner
cannot be overemphasised.

GS1 identification keys not transferred to acquiring company

If a company acquires a division of a company, but its GS1 Company Prefixes continue to be used in
other divisions not acquired, then the acquiring company must change the Global Trade Item
Numbers (GTINs) and Global Location Numbers (GLNs) for the acquired division within one year.

o Note: The rules concerning the use of the seller’'s GTINs and other GS1 identification keys
should be taken into consideration when drawing up the purchase contract.

At the earliest opportunity, the acquiring company SHOULD phase-in new numbers from its own
range of numbers for items whose brand name it has acquired. The acquiring company will be able
to do this, for example, when packaging is redesigned or reprinted.

Split or spin-off

When a company splits into two or more separate companies it is necessary for each GS1 Company
Prefix of the original company to be transferred to only one of the new companies. Individually
assigned keys also need to be transferred to only one of the new companies. If a company is left
without a GS1 Company Prefix or individually assigned keys and has a requirement to identify
products, locations, or assets etc., it will need to apply to a GS1 Member Organisation to obtain a
new GS1 Company Prefix or individual key as appropriate.

The decision about which of the new companies should take the original GS1 Company Prefixes
should be made in such a way as to minimise the impact on existing GS1 identification keys, in
particular existing Global Trade Item Numbers (GTINs). The decision should be part of the legal
arrangements of the new companies.

It is not necessary for existing stocks of items to be renumbered. However, when any of the split or
spin-off companies has trade items that are numbered with a GS1 Company Prefix that it no longer
holds, the company SHOULD renumber those items using its own GS1 Company Prefix when new
labelling or packaging is produced. Customers should be notified well in advance of the changes.

Split or spin-off companies that retain a GS1 Company Prefix must keep a record of the GTINs
created that have been allocated to items they no longer own. They must not re-use these GTINs
for a period of at least four years after the company that split away last supplied goods identified by
those GTINs. Therefore, the company that did not retain the GS1 Company Prefix has to keep the
company that now maintains it informed of the dates on which goods were last supplied using that
GS1 Company Prefix or to guarantee a date by which the number change will be made.
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Lead time in re-using a GTIN

o Note: Taken from [GENSPECS] section 4.3.5.

A GTIN allocated to a trade item that has become obsolete must not be reused for another trade
item until at least 48 months have elapsed after:

= the expiration date of the last original trade items produced with that number
_Or’_
= the last original trade items produced with that number have been supplied to the customer.

The following sector-specific rules apply:
= Apparel: In the case of clothing the minimum retention period is reduced to 30 months.

= Healthcare: Companies must ensure that GTINs allocated to regulated healthcare trade items
SHALL never be reused.

Exception: regulated healthcare trade items that have been withdrawn from the market and are
reintroduced may use the original GTIN if they are reintroduced without any modifications or
changes which require a new GTIN as specified by the GTIN Management Standard.

= Technical industries: GTINs that are marked directly on components and parts, such as used in
rail rolling stock and infrastructure, SHALL never be reused.

For other trade items, brand owners should consider a longer period depending upon the type of
goods and/or any regulatory framework. For example, steel beams may be stored for many years
before entering the supply chain, and processes should be put in place to ensure that the GTIN is
not reallocated for a significant period of time.

In addition, when contemplating the reuse of a GTIN, consideration should be given to the use of
data associated with the original GTIN by trading partners for statistical analysis or service records,
which may continue long after the original trade item was last supplied.

If a GTIN has been assigned to an item, which was then never actually produced, the GTIN may be
deleted from any catalogue immediately without first being marked as discontinued. In this
exceptional case the GTIN may be reused 12 months after deletion from the seller’s catalogue.

Processing the GTIN

The content of the database

The GTIN is a unique identification number for a trade item. This uniqueness is achieved whichever
of the four data structures (described in Section 3.1, GTIN structure) is used.

There are four GTIN formats. For applications that require a uniform 14-digit format, leading zeroes
need to be added:
Figure 4-1 14-digit representation of the four GTIN formats

added zero(es) right aligned GTIN string

>

(GTIN-8) 0 0 0 0 0 0 N: i N2 { N3 { Na i Ns i Ne | N7 Ns

(GTIN-12) 0 0 N: i N2 i N3 i Na i Ns { Neé i N7z i Ng i No | Niop i N1z i N2

(GTIN-13) 0 N: i N2 i N3 i Na i Ns { Ne i N2 i Ng i No | Nig i N1z | Ni2 i Nis

(GTIN-14) | Ny §{ N2 | N3 i Ng | Ns i Ns¢ | N7 i Ng | No i Nig | Ni1 | N12 i Ni3 | Nig

The GTIN is an access key to all data related to the particular trade item.
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Hierarchies of trade items can be defined by linking GTINs. An example would be the links between
the GTIN A of a can of paint, the GTIN B of a box of ten cans of paint (10 units of GTIN A), and a
pallet of 24 boxes (24 units of GTIN B) of ten cans of paint (240 units of GTIN A).

Such hierarchies enable companies to control their stock-keeping and ordering processes, for
example to compare sales at the checkout with the number of units received or still in stock.

Transmission of product information

Transmission of information concerning the item is a prerequisite for the collaboration between
supplier and customer and third parties such as logistic services providers.

This information is used in a wide range of processes in demand and supply chains. Most processes
cannot be carried out correctly if the proper item information is not available, an example would be
when a cashier scans an item but the cash register displays the message “unknown item”. And
there are many other processes such as ordering, invoicing and stockroom operations when it is
essential to have the correct item information. Therefore, in addition to the flow of goods, there is a
flow of information necessary between trading partners.

Comprehensive information should be transmitted:
= GTIN of the trade item

= GLN of the supplier

= Brand name and product name

= A full product description and an abbreviated description for use at the point of sale (display,
receipts)

= The physical characteristics of the trade item including dimensions, net weight

= Composition of trade item groupings, including the number of single trade items contained in
larger trade units

m etc.

How should the information be exchanged?

Product information should be exchanged electronically to enable a timely and precise
communication of data attributes. GS1 supports various methods, the most prominent one is GS1’s
Global Data Synchronisation Network (GDSN). Another frequently used method is EDI, GS1 offers
dedicated standard messages for item master data exchange.

When should communication occur?

It is vital to ensure that GTINs and associated data are timely and accurately communicated to all
involved parties in a value chain. This ensures that any scanned barcode and read RFID tag can be
associated with accurate, up to date, data. This is particularly essential for items scanned at the
point-of-sale, where the absence of accurate data may have legal implications.

Communication of GTINs and associated data is essential in the cases listed below. In any situation,
the information must be sent well ahead of time in order to give the trading partner a chance to
process it.

1. New trade relationship. All the GTINs of products involved in a new trade relationship should be
sent to the trading partner with the associated data.

2. New item in the assortment. The GTIN should be passed on as a matter of course during the
first contact between the account manager and the buyer.

3. New GTIN allocated to existing product. If a change in a product demands a new number, the
new GTIN must be communicated immediately when trading partners are being notified of the
product change. The information must be given to the trading partner before the goods
concerned will be supplied.
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4. Promotions with a different GTIN. Many retailers plan promotional special offers well in advance.
The special offers are often preceded by a registration procedure, which makes it essential that
the related GTINs are communicated as early as possible.

5. Temporary replacement item with a GTIN different from the normal one. If for whatever reason,
a manufacturer supplies an item with a different GTIN from the one expected by the trading
partner, it is essential that the new GTIN is forwarded and entered into the database in time.

6. Rack jobbing (also known as vendor refill). It may be possible that a rack jobber restocks an
item on the shelf that has a different GTIN, which has not yet been entered in the database.
Rack jobbers should therefore always check whether the GTIN on the item is the same as that
usually present on the shelf. If not, then the person responsible for the database in the store
must be notified of the change.

Barcoding trade items

0 10 steps to barcode your product: hitp://www.gs1.org/10-steps-to-barcode-your-product

Barcode production and quality

Barcodes are usually included in the production process at the producer site; they are either pre-
printed with other information present in the packaging, or a label is affixed to the item on the
production line.

There are several ways to apply a barcode to an item:
= Integrating the barcode into the packaging design
= On-line direct printing onto packaging

= Affixing a pre-printed label

Scanning environments and printing methods

The scanning environment and printing method are important factors to take into account when
creating a correct barcode.

The following printing methods can be distinguished:
= Traditional
o Flexography, offset lithography, photogravure
= Digital
o Inkjet, thermal, laser
= Direct part marking
o Dot peen, electro-chemical etching, engraving, laser marking etc.

When it comes to scanning environments, the first distinction to be made is whether the equipment
to be used will be laser-based, image-based or a mix of both. Another aspect is the type of
application (retail POS, healthcare point-of-care, distribution) and the way the scanning equipment
will be operated (e.g. flatbed scanners, handheld scanners, fixed mounted scanners).

6 Scanner environments and printing methods (fact sheet):
http://www.gs1.org/docs/barcodes/GS1 Barcodes Fact Sheet-
Scanner _enviroments and printing _methods.pdf
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Sizes

Barcodes can be printed in various sizes. The size to be selected, besides of the scanning
environment, depends also on the printing conditions. A small barcode can be used if good quality
printing is coupled with a good quality substrate.

For each type of barcode, the size may vary between a minimum size and a maximum size. For
direct printing, it is determined by the printer after tests. Equipment that constructs barcodes from
pixels or dots will not be able to produce barcodes in the full range of sizes.

Another factor that should always be taken into account when deciding about the barcode symbol
size should be the environment in which it is to be scanned. Symbols intended for retail applications
may be as small as the print quality permits, whereas the barcodes for warehouse environment
should be as large as it is necessary to allow scanning from a considerable distance, i.e. by an
operator of a truck.

Quiet Zones
All types of barcodes have Quiet Zones before the first bar and after the last bar.

This Quiet Zone is extremely important and must be respected. The size of the Quiet Zone area
varies depending on the symbol size and type of the barcode. Any print within Quiet Zones can
prevent the reading of the barcode symbol.

Figure 5-1 Example of Quiet Zones

9'501101"530003">

Quiet Zone

Colours and contrast

Scanners work by measuring reflectance. There must be sufficient contrast between dark bars and
light spaces. There must be sufficient density of ink in the bars not to create voids.

Typical scanners use a beam of red light. A contrast that seems to be satisfactory for human eyes
may be insufficient for scanners.

Barcodes can be printed in various colours. A general indication is that light colours including red
and orange are suitable for the light bars (spaces) and quiet zones. Dark colours including black,
blue, and green are suitable for the bars. Composite colours are not adequate to print barcodes. It
is best to use solid colours.

High-gloss substrates may change the reflectance and checks must be made before printing.
Transparent over-wraps may also reduce contrast and checks on the completed package should be
made if over-wrapping is used.

Print quality

The printing conditions must be checked regularly throughout the print run to ensure they have not
deteriorated since the initial assessment was made. There are various means to assess the quality
of a barcode. Simple visual ways can be used, for example by printing small gauges on packages
and labels that can be checked during printing to monitor quality. Your GS1 Member Organisation
can provide further advice.

When determining in which orientation to print the barcode, the print process involved should be
taken into account. For example, when using a flexographic process, it is essential to print the
barcode in the print direction because of the ink "spread" associated with this printing process.
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When using a lithography process, spread is usually insignificant. In all cases the printer
specifications should be checked.

ﬂ GS1 barcode verification guidelines: For more information on print quality see the GS1
General Specifications and the GS1 barcode verification guidelines
1D barcode verification guideline:
http://www.gs1.org/docs/barcodes/1D Barcode verification implementation guideline.pdf
2D barcode verification guideline:
http://www.gs1.org/barcodes/docs/barcodes/2D Barcode Verification Process Implementati
on_Guideline.pdf

5.1.6 Symbol placement guidelines

Productivity and scanning accuracy improve considerably when the barcode location is easily
accessible. Consistency in the location of the barcode achieves maximum productivity in any
scanning environment.

5.1.6.1 Symbol placement guidelines for retail items

The barcode, including the human readable digits underneath (identification number) must be
visible and free of any obstacles preventing it from scanning.

Never allow two barcodes encoding different GTINs to be visible on a package. This is particularly
relevant to multi-packs, especially those with clear wrapping. Therefore, multi-packs must carry a
separate GTIN, with all internal barcodes obscured.

Figure 5-2 Example of GTINs on Multi-Packs

If the item is random wrapped, the same barcode can be printed more than once on the wrapping.
This ensures that one complete barcode is always visible.

Figure 5-3 Example of Random Wrapped GTINs
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Scanning is most successful when the barcode is printed on a reasonably smooth surface. Avoid
printing around the corners or on folds, creases, seams, and any other uneven packaging area.

Figure 5-4 Incorrect Barcode Surface Examples

4
7

Sometimes the irregular shape of packaging prevents the barcode from flat (parallel) contact with
the scanning surface of slot scanners. This applies in particular to carded, blister-packed, or concave
items.

Figure 5-5 Additional Barcode Surface Examples
Back Front
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Preferred Placement Undesirable Alternative

On cylindrical products, where the printing direction allows, it is generally desirable that the bars are
perpendicular to the axis of the cylinder (ladder style), so that a scan line can pass through the
symbol on as near a flat plane as possible. This caters for the problems associated with curves on
items such as cans and bottles. The ladder orientation is imperative for curved surfaces with a small
radius.

Figure 5-6 Cylindrical barcode surface examples

The preferred placement for a barcode is on the lower right quadrant of the back, respecting the
proper Quiet Zone areas around the barcode symbol and the edge rule. The alternative is on the
lower quadrant of another side of the container.
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Figure 5-7 Barcode on the Lower Right Quadrant

Edge rule: The barcode symbol must not be closer than 8 mm or farther than 100 mm from any
edge of the package / container.

For symbol placement guides on non-retail items see section 8
5.2 Barcode types used in GS1 system

5.2.1 EAN/UPC symbols

Trade items that are sold through retail outlets will generally be barcoded with one of the EAN/UPC
symbols: EAN-13, UPC-A or EAN-8 or UPC-E. EAN/UPC symbols may also be used for trade items
intended only for general distribution (not for retail sale, such as outer cases).

Figure 5-8 EAN/UPC symbols

|| EAN-1 UPCA|
9'501101'530003 6 14141°00003
EAN-8 UPC-E
95050003
0'614193" 9

6 EAN/UPC family (fact sheet):
http://www.gs1.org/docs/barcodes/GS1 Barcodes Fact Sheet-GS %20EAN UPC family.pdf

EAN/UPC Symbols are designed for scanning by retail omnidirectional scanners, which means they
can be read from all directions by a fixed scanner. This is accomplished by splitting the barcode in
two segments that are taller than they are wide.
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Figure 5-9 Omnidirectional scanning
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o
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9501101538003 =
o
Two scan lines each One scan line
reading one segment reading both segments

The symbols may represent GTIN-12s or GTIN-13s and when they are used on outer cases they
must be used at a size of at least an X-dimension of 0.495 mm (0.0195 inch) or greater. This is
because they may be scanned on automatic scanning systems at goods inward that require larger
symbols. If printing conditions and/or the quality of substrate are not adequate to print the barcode
symbol directly on the package, the symbol may be printed on a label affixed to it.

Truncation, (reducing the height of the symbol) removes the omnidirectional capability. Truncation
should be a last resort when there is not enough space for a full size barcode.

The following barcode symbols are shown here in target X-dimensions including Quiet Zones. The
minimum and maximum X-dimensions are given for each type of barcode. See Appendix A.3,

Dimensions of Modules and symbols at different magnification for a detailed table of dimensions of
EAN/UPC symbols.

A useful device to help maintain the Quiet Zone in some production processes is to include a “less

than” (<) and/or “greater than” (>) characters in the human readable field aligned with the edge of
the Quiet Zone. Those marks are referred to as the “"Quiet Zone Indicators”.

5.2.1.1 EAN-8 symbol

Figure 5-10 Example of EAN-8 symbol

Min. X-dimension: 0.264 mm (0.0104 inch)
Max. X-dimension: 0.660 mm (0.0260 inch)
Target X-dimension: 0.330 mm (0.0130 inch)

° Note: The X-dimension is the specified width of the narrow element in a barcode symbol. This
width varies from one symbology to another.
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5.2.1.2 EAN-13 symbol

Figure 5-11 Example of EAN-13 symbol

9°501101°530003">

Min. X-dimension: 0.264 mm (0.0104 inch)
Max. X-dimension: 0.660 mm (0.0260 inch)
Target X-dimension: 0.330 mm (0.0130 inch)

o Note: X-dimensions are stated only for retail POS scanning environment

5.2.1.3 UPC-A symbol

Figure 5-12 Example of UPC-A symbol

14141°00003

Min. X-dimension: 0.264 mm (0.0104 inch)
Max. X-dimension: 0.660 mm (0.0260 inch)
Target X-dimension: 0.330 mm (0.0130 inch)

o Note: X-dimensions are stated only for retail POS

5.2.1.4 UPC-E symbol

Figure 5-13 Example of UPC-E symbol

0°614193" 9

Min. X-dimension: 0.264 mm (0.0104 inch)
Max. X-dimension: 0.660 mm (0.0260 inch)
Target X-dimension: 0.330 mm (0.0130 inch)

o Note: X-dimensions are stated only for retail POS
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ITF-14 symbol

The use of the ITF-14 (Interleaved 2 of 5) symbology is restricted to the barcoding of identification
numbers on trade items NOT passing through retail checkouts. This symbology is better suited for
direct printing onto corrugated fibreboard.

Figure 5-14 Examples of ITF-14 symbol
(left: rectangular bearer bars, right: top-bottom bearer bars)

19501101530000 19501101530000

0 GS1 barcodes (fact sheet):
http://www.gs1.org/docs/barcodes/GS1%20Barcodes%20Fact%20Sheet%20-
%20GS1%201D%20symbols%20for%20general%20distribution%20only.pdf

For companies wishing to print the barcode directly on the carton, particularly on corrugated
cardboard, the ITF-14 symbol is more suitable because the printing requirements are less
demanding. Pre-printing or direct print by thermal transfer or ink-jet may be possible.

These symbols may be used to represent the GTIN when there is no need to provide any extra
information such as the product’s best before date, net weight or serial humber. These symbols
were introduced to help users print scannable barcodes directly onto corrugate packaging as they
are larger than EAN/UPC symbols and have a simpler pattern of bars and spaces that is easier for
scanners to decode.

The range of sizes allowed for an outer case is from an x-dimension of 0.495 mm (0.0195 inch) to
1.016 mm (0.0400 inch).

Whichever size of symbol is used, the height of the bars must be at least 31.75 mm (1.250 inch), as
this makes scanning the barcodes much easier.

Figure 5-15 ITF-14 symbol size

152.40mm (6.000in)

Y

' 122.43mm (4.820in) ! l
y Sl L I 4.83mm
| = '
3| 7
S
<
L A
1 095 01101 53001 0 | |
G G R
10.16mm 10.16mm
(0.400in) (0.400in)
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o Note: This diagram is not intended for use as a basis for measurement.

Dimensions below do not include the bearer bar:
Min. X-dimension: 0.495 mm (0.0195 inch)
Max. X-dimension: 1.016 mm (0.0400 inch)
Target X-dimension: 0.660 mm (0.0260 inch)

o Note: X-dimensions are stated for trade items scanned in general distribution applications.

5.2.3 GS1-128 symbol

The GS1-128 symbology is a variant of Code 128 symbology. Its use is exclusively licensed to GS1.
It is not intended to be read on items passing through retail checkouts. GS1-128 can encode the
SSCC and / or GTIN and additional data using the GS1 Application Identifiers.

Figure 5-16 Example of GS1-128 symbol

)

(01) 19501101 53000 0 (17) 140704 (10) AB-123

6 GS1 symbols used in general distribution (fact sheet):
http://www.gs1.org/docs/barcodes/GS1%20Barcodes%20Fact%20Sheet%20-
%20GS1%201D%20symbols%20for%20general%20distribution%20only.pdf

o Note: This diagram is not intended for use as a basis for measurement.

Min. X-dimension: 0.495 mm (0.0195 inch)
Max. X-dimension: 0.940 mm (0.0370 inch)
Target X-dimension: 0.495 mm (0.0195 inch)

o Note: X-dimensions are stated for logistic units scanned in general distribution applications.

These barcodes were introduced to allow users to provide extra information about the product
alongside the GTIN that identifies it, and so are often used for products with short product life, or
that need to be tracked individually with serial numbers. These are the symbols that must be used
for variable measure trade items as they need to encode the GTIN for the product and its measure,
usually net weight for foods.

These barcodes will usually be printed on-demand and most users will use thermal transfer printers
to do this, although other techniques may be used. These symbols are similar to the EAN/UPC
barcodes in that they cannot be printed directly onto brown corrugate packaging, and most users
will print these onto white labels.

The GS1-128 is of variable length, depending on the number of characters encoded, the types of
character encoded and the X-dimension (resulting in overall symbol size) achieved. For a given
length of data, the symbol size is variable between limits, to accommodate the ranges in quality
achievable by the various printing processes. The symbol is designed to be read bi-directionally by
fixed or portable scanners.
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5.2.4 GS1 DataBar family

GS1 DataBar is a family of linear symbologies. Its use is exclusively licensed to GS1. Its small size
and ability to include attributes make it a suitable barcode for specific applications, such as fresh
foods scanned at POS, and scanning of coupons.

Figure 5-17 GS1 DataBar family overview (not actual size images)

GS:I. DataBar:-Family
Omnidirectional Stacked- Expanded-Stacked

II ‘ | |‘ ‘ ‘l Hll ||‘ ’” ||HI |” “|H| I N ”H ”Il H BT T T I

(01) 0 9501101 53000 3 (17) 140704

09501101 53000 3
Truncated Limited Stacked

(01) 0 9501101 53000 3

(3103) 000480

| || (I 0T (ELRHL T it
09501101 530003 (01) 0 9501101 530003 (01) 0 9501101 53000 3

(01) 0 9501101 53000 3

0 GS1 DataBar family (fact sheet):
http://www.gs1.org/docs/barcodes/GS1 Barcodes Fact Sheet-GS1 DataBar family.pdf

5.2.4.1 GS1 DataBar omnidirectional

Figure 5-18 Example of GS1 DataBar omnidirectional symbol

(01) 0 9501101 53000 3
Minimum x-dimension 0.264 mm (0.0104' inches)
Target x-dimension: 0.330 mm (0.0130’ inches)

Maximum x-dimension: 0.660 mm (0.0260’ inches)

o Note: Minimum X-dimensions are stated only for retail POS

5.2.4.2 GS1 DataBar stacked omnidirectional

The GS1 DataBar stacked omnidirectional barcode is a full height, two-row version of the GS1
DataBar Omnidirectional barcode that is designed to be read by an omnidirectional scanner, such as
a retail slot scanner. For loose produce being weighed at the point of sale (POS) using GS1 DataBar
Stacked Omnidirectional is permitted.

Figure 5-19 Example of GS1 DataBar stacked omnidirectional symbol

(01) 0 9501101 53000 3
Minimum x-dimension 0.264 mm (0.0104’ inches)

Target x-dimension: 0.33 mm (0.013’ inches)

Maximum x-dimension: 0.660 mm (0.0260’ inches)
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0 Note: Minimum X-dimensions are stated only for retail POS

5.2.4.3 GS1 DataBar expanded stacked symbol

5.2.5

Figure 5-20 Example of GS1 DataBar expanded stacked symbol

-u‘h

(01) 0 9501101 53000 3
(3103) 000480

Minimum x-dimension 0.264 mm (0.0104" inches)

Target x-dimension: 0.33 mm (0.013’ inches)

Maximum x-dimension: 0.660 mm (0.0260’ inches)

0 Note: Minimum X-dimensions are stated only for retail POS

GS1 DataMatrix

GS1 DataMatrix is a variant of Data Matrix ISO/IEC ECC 200. The Function 1 symbol Character in
the first position ensures GS1 system compatibility. GS1 DataMatrix can encode the GTIN and
additional data using the GS1 Application Identifiers. It is currently being implemented for barcoding
a GTIN (and additional data) on medical devices and healthcare items.

Figure 5-21 Example of GS1 DataMatrix symbol
encoding a GTIN, expiry date and batch number
i

(01) 0 9501101 53000 3
(17) 150119
(10) AB-123

0 GS1 Barcodes - 2D symbols (fact sheet):
http://www.gsl1.org/docs/barcodes/GS1 Barcodes Fact Sheet-GS1 2D symbols.pdf

For healthcare companies wishing to print barcodes on their regulated healthcare products (e.g. sold
at pharmacies). The technical description of GS1 DataMatrix contained in GS1 General Specification
provides additional information based on ISO/IEC technical specification 16022, and it is provided as
a further aid in the development of specific applications.

0 Note: GS1 DataMatrix symbol shown above has been magnified to show detail

Minimum x-dimension 0.396 mm (0.0156" inches)
Target x-dimension: 0.495 mm (0.0195’ inches)

Maximum x-dimension: 0.743 mm (0.0293' inches)

0 Note: Minimum sizes are stated only for retail POS
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0 GS1 DataMatrix Guideline:
http://www.gs1.org/docs/barcodes/GS1 DataMatrix Introduction and technical overview.pdf

5.2.6 GS1 QR Code

5.3

GS1 QR Code is a subset of ISO/IEC QR Code that is a matrix symbology. The Function 1 Symbol
Character in the first position ensures GS1 system compatibility. GS1 QR Code can encode the GS1
keys and additional data using the GS1 Application Identifiers. See below an example application,
‘extended packaging’, that encodes a URL in association with a GTIN.

Figure 5-22 Example of GS1 QR Code symbol
encoding a GTIN AI (01) and extended packaging URL: AI (8200)

(01) 09501101 02091 7
(8200) http://mwww.gs1.org

0 Note: GS1 QR Code symbol shown above has been magnified to show detail

Minimum x-dimension 0.396 mm (0.0156" inches)
Target x-dimension: 0.495 mm (0.0195’ inches)

Maximum x-dimension: 0.743 mm (0.0293’ inches)

o GS1 Barcodes - 2D symbols (fact sheet):
http://www.gsl1.org/docs/barcodes/GS1 Barcodes Fact Sheet-GS1 2D symbols.pdf

Choosing between barcodes
Users should take the following considerations into account when choosing a barcode type.

The first consideration in deciding which barcode to use is the type of data that needs to be
encoded. Not all barcode symbols support inclusion of attributes. Furthermore, some barcode
symbols only support specific GTIN formats.

Figure 5-23 Data per barcode symbol type
Symbol GTIN format Support for attributes?

EAN-8 = GTIN-8 No
UPC-A = GTIN-12 No
UPC-E S GTIN-12 (only certain numbers, see No
appendix A.2)
EAN-13 = GTIN-13 No
ITF-14 All GTIN formats are supported. For GTIN-8, | No
> GTIN-12 and GTIN-13 leading zeroes need
to be added to arrive at the 14-digit format
required by this barcode.
GS1-128, GS1 All GTIN formats are supported. For GTIN-8, | Yes
DataBar, GS1 > GTIN-12 and GTIN-13 leading zeroes need
DataMatrix, GS1 QR to be added to arrive at the 14-digit format
Code required by these barcodes.
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The second consideration in deciding which barcode to use is the type of scanner and the scanning
environment in which the barcode will be scanned. The table below lists which barcode types are
currently approved in the main scanning environments distinguished in the GS1 standards.

Figure 5-24 Barcode scanning environments

Scanners Point-of- General Healthcare Direct

sale (POS) distribution marking
and logistics
EAN/UPC laser or camera X X X
GS1-128 laser or camera X X
ITF-14 laser or camera X X
GS1 DataBar laser or camera X X X
GS1 DataMatrix camera only (x) X
GS1 QR Code camera only (x)
(x) Approved as additional symbol in addition to the main symbol.

Barcoding variable measure trade items

A variable measure trade item is product that is traded in a varying quantities (e.g. contained
number of pieces) or in a varying measure (e.g. net weight or length). Examples of such products
are fruits and vegetables, meat, cheese, rope, chain, fabric, carpet on a roll, etc.

Variable measure trade items scanned at retail point-of-sale

Unlike a fixed measure trade item, a variable measure trade item has one measure that varies
continuously while other characteristics remain the same. The variable measure may be weight,
length, quantity contained or volume.

Two methods exist to identify and barcode such trade items for the retail point-of-sale: 1. GTIN
(recommended approach), 2. Restricted Circulation Number (RCN).

GTIN in a GS1 DataBar

If a GTIN will be used to identify the item, the allowed barcodes are GS1 DataBar Expanded and
Expanded Stacked.

The global adoption of GS1 DataBar is an ongoing process, especially for fresh food products. More
information can be found in:

0 Fresh Food Implementation Guide:
http://www.gs1.org/docs/freshfood/Fresh Food Implementation Guide.pdf

Restricted Circulation Number in an EAN/UPC barcode

Restricted Circulation Numbers (RCNs) can also be applied to variable measure items, since they
allow embed the weight, quantity or price in an EAN/UPC barcode.

The exact structure of the RCN is determined by each GS1 Member Organisation for their respective
territory:

= The GS1 Prefix is selected by the Member Organisation from the range 02 and 20 to 29.
= The item reference may be allocated by:
o The retailer (from the capacity made available by MO)

o The supplier from a range of numbers allocated to him by the GS1 Member Organisation
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o The GS1 Member Organisation in case a national generic number has been defined for a
particular type of item.

= The measure or price may include a special verifier digit.
o Important: The solutions for barcoding variable measure products using RCNs are national

solutions. Companies that export must adopt the solutions in force in the country of destination.
Details are available at the respective GS1 Member Organisation.

To be written by each Member Organisation:

information on the available RCN ranges and structures

Variable measure trade items not scanned at retail point-of-sale

These are items sold and distributed between trading partners, but not directly to end consumers.
Examples include:

= Items ordered in bulk (products sold by kilo such as vegetables and fruit; or by length such as
carpets or cables),

= Items sold by piece such, such as a round of cheese or a carcass of meat.

= Predefined groupings of variable measure general retail consumer trade items, for example a
crate containing ten chickens, or an outer case containing six cheeses.

The GTIN-14 Identification Number with the indicator "9" is used to identify such variable measure
trade items. To complete the identification of a trade item the presence of the specific measure of
the item is mandatory.

When several non-retail Variable measure trade items exist for a specific retail Variable measure
trade item, each one must be allocated its own GTIN starting with a 9.

The following is an example of a complete identification number in barcoded form, configured for
measuring an item in kilograms.

Figure 6-1 Example using GS1 Application Identifiers to identify a variable measure trade item

Measure

9 Ni N2 N3 Na Ns Ns N7 Ng No Nio Niz Nio C M: M2 M3 Ma Ms Mg

There are two ways to translate this information into a barcode.

= Preferably with a GS1-128, to encode the identification number and the measure in a single
symbol, using GS1 Application Identifier (01) for the GTIN, and one of the Als from (3100) to
(3169), or AI (8001) for the measure.

= Alternately, it is possible to have the GTIN encoded in an ITF-14 symbol and the measure in a
GS1-128 symbol.

The measure is always expressed in six digits in the unit of measure defined by the AIL. The position
of the decimal point is indicated by the last digit (*x) of the Al If it has the value 0 it means that
there is no decimal point, if it has the value 2 it means that there are two decimal digits.

For example, 005250 preceded by the Al (3103) signifies 5.25 kilograms.

Figure 6-2 Example of a variable measure trade item barco

AU

(01)99501101030018(3103)005250
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7 Identifying and barcoding trade item groupings

Users of the GS1 system have agreed that different types of trade item need to be identified
separately from one another to make sure that any automatic handling systems can be designed to
deal with them accurately and efficiently.

Trade items are products and predefined groupings of products that may be ordered, priced or
invoiced at any point in the supply chain. They include individual items typically sold at a retail point
of sale or scanned at point of use, and groupings of these items that are packaged together for ease
of distribution and handling.

Examples of general retail consumer trade items (the name given to them in the GS1 General
Specifications) include a single bar of chocolate and a single radio. Examples of trade item
groupings or outer cases include a case containing 12 packets of breakfast cereal or six oil filters;
the cases will not normally be sold at the retail point of sale but the items inside will be sold
individually to the consumer.

Manufacturers of products sell their items by the trade item grouping or outer case to their
customers which may be retailers, and the retailers generally sell trade items individually to their
customers at the retail point of sale. It is important to be able to distinguish between single items
and outer cases containing these items automatically so they must be identified with different
numbers that are then represented in barcodes for scanning purposes.

Here we explain how to make sure that outer cases are allocated different identification numbers
from general retail consumer trade items, how to choose the right barcode to use, and some of the
common problems to avoid.

7.1 Identification (numbering)
Outer cases can be identified in two ways:
1. With independent GTINs.
2. With GTIN-14 that is based on the GTIN of the consumer unit.

7.1.1 Independent GTINs

By allocating a specific GTIN. A scenario based on GTIN-13 is shown below as an example.

Figure 7-1 Trade item groupings identified with independent GTINs

GTIN-13: 5412150000154 GTIN-13: 5412150000161 GTIN-13: 5412150000178

7.1.2 GTIN-14 based on GTIN of consumer unit

This solution is only available for homogeneous groupings of trade items, where all units contained
in the group ar