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Introduction
The purpose of the Ag eStandards RFID Guidelines is to define RFID tag usage, including standard formats and data field usage, which can be
used throughout all segments of the Agricultural industry for shipping, receiving, inventory control, product and asset tracking, and other
applications as adopted by AgGateway.



EPC standards have been used in this production.

Review of existing GTIN barcode standard
The RFID standard consumes the same fields and formats as part of its fields and formats. The process for creating barcodes for products begins
with assigning unique standardized product identification numbers. Every tag put on a product made needs to be uniquely encoded for asset
tracking.

RFID implementation steps for the owner of the tag
The following steps give a basic outline for encoding RFID for products.

Get a Company prefix number

Companies that wish to create RFID tags using this standard must first create a standard product number using the GS1 Global Trade Item
Number (GTIN) the numbering system requires a GS1 company prefix. To obtain the prefix from GS1 it is necessary to become a member of
GS1. Membership can be obtained by completing an application form and paying an initial membership fee (An annual renewal fee is required to
retain membership and the company prefix).

Membership fees vary and can be determined by following the procedures outlined on the GS1 website or contacting GS1 US customer support.
After becoming a member GS1 will assign your company a globally unique company prefix number. The contact information for US and Canadian
based companies are listed below.

GS1 US 7887 Washington Village Drive Suite 300 Dayton, OH 45459 Phone: (937) 435-3870 Fax: (937) 435-7317 To download the membership
form, go to the GS1 US website at: http://www.gs1.org

GS1 Canada

GS1 Canada 885 Don Mills Road Suite 301 Don Mills, ON, M3C1V9 (416) 510-8039 Note: Companies based outside North America should
consult  to determine the GS1 numbering organization for their country.http:/www.gs1.org

Assign a Product ID to the trade item and create the GTIN

The GTIN is created by concatenating a product ID that you assign to the company prefix and then adding a check digit to the end of the
concatenated number. The product ID number is determined by the manufacturer/label owner. The following are recommendations for assigning
product ID numbers:

Make it simple
Do not build any logic into the item number.
Start with item number 1 and simply increment the number by one for the next product, or (2) assign the product group numbers
randomly.
Next, calculate the modulus 10 check digit based on the preceding digits. The check digit calculation formula can be found on the GS1
website (http://www.gs1.org.) Append the check digit to their previously concatenated number to create a unique 12-digit ID.

It is recommended that the 12-digit product ID (which is a UPC-A format) should be stored in a database as a 14-digit number (00 + the 12 digit
GTIN-12 number).

Assign a GTIN-14 code to each carton configuration

After a GTIN-12 package code is assigned to the trade item, assign the GTIN-14 to the outer container.

Communicate the GTIN-14 numbers trading partners

Communicate the GTIN-12 and/or the GTIN-14 number to retail trading partners based on standard industry practices.

See the figure below for an example.

Description GTIN-14 Code GTIN-12 Code # of Items Per Container

Product A 30712345112237 712345112235 10

Product B 30712345233562 712345233564 10

Product C 30712345112249 712345112248 5

http://www.gs1.org
http://http/www.gs1.org
http://www.gs1.org


(Example of GTIN-14 Communication )

Generation of tags supported

This standard requires at least EPC Gen 2 tags and requires EPC Gen 3 tags if user fields are required.

Verify that the encoded RFID chip is scannable

Do an initial verification check of the RFID chip. Conduct routine audits to ensure that the chip is being scanned correctly and consistently.

All of the following factors influence RFID chip readability:

Antenna placements
Antenna signal strength
Interference from adjacent metal
Interference from liquids and other substances that absorb radio frequencies
Chip handling (ensuring that chips have not been accidentally broken)
Chip failure when initially supplied from manufacturer

Acquire RFID software and ensure that the software is compatible with the type of
scanner selected

Tuning of antennas, proper equipment placement and power levels are critical to successful RFID scanning.

Software and System Planning Overview
The GTIN standard allows for “up converting” between GTIN 12 to GTIN 13 and GTIN 13 to GTIN 14.

Building a database that allows for a 14-digit Product ID (the GTIN-14), will accommodate all scenarios for product identification throughout the
world. A GTIN-12 (UPC-A) can be stored in a 14-digit field in the database and retain its uniqueness, by adding two zeroes before the leftmost
position of the GTIN-12. Similarly, adding one zero before the leftmost position on the GTIN-13 (EAN-13) will still produce the unique number.

This recommendation is for data base storage and is not intended to imply that companies using GTIN-13 or GTIN-12 should change to GTIN-14.
It is extremely important to understand that this does not mean that manufacturers should begin replacing EAN/UPC symbols with GTIN-14
number structures. The GTIN-12 will still appear on the packages the way they have always appeared in the consumer retail markets such as
Wal-Mart, Home Depot, and other Home & Garden stores etc.

In data processing and applications use the full 14-digit product identification. The various elements of the 14-digit number should not be parsed
out and then stored or processed separately. This is required because while the GS1 product identification structures are fixed length, the length
of the company prefix varies around the world. Therefore, it is impossible to exactly differentiate between the company prefix and the item
number.

Database Expansion to 14 Digits

Number Level 14 13 12 11 10 9 8 7 6 5 4 3 2 1

GTIN-142 I 01 N N N N N N N N N N N C

GTIN-133 Item 0 N N N N N N N N N N N C

GTIN-124 Item 0 0 N N N N N N N N N N C

where I is the Indicator Digit, C is the check digit and NNN……… is a combination of the company prefix number and the item reference number

1Position 13 is zero-filled for company prefixes assigned by GS1 US in North America

2Can be at item, inner pack, or carton level

3The structure used instead of the GTIN-12 outside of North America

4GTIN-12 Add zeroes to positions 13 and 14

Allow for some type of tracking process that will allow you to quickly identify a vendor whose cartons or items are not scanning correctly.

RFID Standards



DOD – US Department of Defense

In January 2005, the U.S. Department of Defense (DoD) issued a mandate to its suppliers that each item sold to them must be marked with a
passive radio frequency identification (RFID) tag.

The DoD RFID standards are detailed in two documents published by the DoD, as well as a third document published by EPCglobal, which details
the RFID compliance specifications used by Wal-Mart, Target, Albertsons, and other retailers.

1: Military Marking for Shipment and Storage: Military Standard 129P (October 29, 2004) 2: Identification Marking of U.S. Military Property: Military
Standard 130L (October 10, 2003) 3: EPC Tag Data Standards Version 1.1 Rev 1.27: EPCglobal (April 1, 2004)

Both of the military documents have specifications for machine readable data, but do NOT specifically reference RFID.

The Department of Defense planned to roll out the compliance mandate in three phases. Phase I was initiated on January 1, 2005 and required
that certain classes of materials be tagged, but only when they were destined for certain locations. Phase II started on January 1, 2006,
continuing the requirements of Phase I and adding several more. The current phase, Phase III, began on January 1, 2007 and requires that any
item shipped to any of the DoD's locations must be identified with an RFID tag.

For more information about the DoD mandate, visit: http://www.acq.osd.mil/log/rfid/supplierguide.htm

(The above data came from ) EPCglobal – Electronic Product Code company thathttp://www.abrfid.com/rfid/articles/dod-rfid-compliance.aspx
drives the standards for RFID usage As of June 11th, 2008, version 1.4 of the EPCglobal standard was ratified. 

From Section 2.2 of the version 1.4 EPCglobal standard:

“This version of the EPC Tag Data Standards defines seven EPC identity types derived from the GS1 System family of product codes.”

A few common fields:

Header: A fixed 8 bit field with a fixed bit pattern that defines which format is being used
Filter Value: A fixed 3 bit field that can be set to allow certain types of read filtering
Partition: A fixed 3 bit field that defines the length of the following two fields

SGTIN: Serialized Global Trade Item Number (GTIN Extension for RFID)

Header Filter Value Partition Company Prefix Item Reference Serial Number 

0011 0000 3 bits 3 bits 20-40 bits 20-40 bits 38 bits

SSCC: Serial Shipping Container Code

Header Filter Value Partition Company Prefix Serial Reference  Unallocated 

0011 0001  3 bits  3 bits  20-40 bits  38-18 bits 24 bits

SGLN: Serialized Global Location Number

Header Filter Value Partition Company Prefix Location Reference  Extension Component

0011 0010 3 bits 3 bits 20-40 bits 21-1 bits 41 bits

GRAI: Global Returnable Asset Identifier

Header Filter Value Partition Company Prefix Item Reference   Serial Number

0011 0011 3 bits 3 bits 20-40 bits 24-4 bits 41 bits

GIAI: Global Individual Asset Identifier

Header Filter Value Partition Company Prefix Individual Asset Reference

0011 0100 3 bits 3 bits 20-40 bits 62-42 bits

GSRN: Global Service Relation Number

Header Filter Value Partition Company Prefix Service Reference Unallocated

0011 0101 3 bits 3 bits 20-40 bits 38-18 bits 24 bits

GDTI: Global Document Type Identifier (GDTI) - New in EPC Standard version 1.4

http://www.acq.osd.mil/log/rfid/supplierguide.htm
http://www.abrfid.com/rfid/articles/dod-rfid-compliance.aspx


Header Filter Value Partition Company Prefix Document Type Serial Number

0011 0101 3 bits 3 bits 20-40 bits 21-1 bits 31 bits

Many other header values are defined in the standard and cover patterns being sunset, as well as non-GS1 derived headers and headers for
larger chips (non 96-bit patterns such as SGTIN-198). For instance, the DoD standard 96-bit code is defined with a header of 0010 1111. Please
see the EPC Global standard document for details about these other codes. The EPC standard back-references the DOD standard:

“The DoD Construct identifier is defined by the United States Department of Defense.

This tag data construct may be used to encode 96-bit Class 1 tags for shipping goods to the United States Department of Defense by a supplier
who has already been assigned a CAGE (Commercial and Government Entity) code. At the time of this writing, the details of what information to
encode into these fields is explained in a document titled "United States Department of Defense Supplier's Passive RFID Information Guide" that
can be obtained at the United States Department of Defense's website http://www.dodrfid.org/supplierguide.htm.”

The EPCglobal V1.4 standard can be found at: http://www.epcglobalinc.org/standards/tds/tds_1_4-standard-20080611.pdf

Required Data Representation

Serialised Global Trade Item Number (SGTIN-96) based encoding
All RFID Products covered by this standard will use Higgs-3 or later format RFID chips and will encode them to the EPC Global SGTIN-96
standard. The user memory capability of Higgs-3 chips (bank “11” on the chip) will be used to store company defined data such as product ID or
Lot number.

Global Trade Item Number Review (GTIN14)
Within bar code symbology, the basic structure of product identification is known as a Global Trade Item Number (GTIN14). Since SGTIN-96
utilizes the GTIN14 fields, this information is relevant to RFID standards.

The Global Trade Item Number (GTIN-14) will appear on bar code labels that are affixed to finished product packaging. The GTIN is specified by
Application Identifier (01).

The 14-character (excluding the AI (01)) data structure that follows is a generic representation of the GTIN. The “I” indicates the packaging level.
The “M” indicates the Company Prefix (also known as the Manufacturer ID, or Supplier ID, which is assigned by the UCC). The first two M’s in the
string indicate what organization assigned and maintains the Manufacturer ID. For these two positions, a value of “00” through “09” designates a
Manufacturer ID that was assigned and is maintained by a GS1 US Organization. Any other numerical value (except 20 through 29) in these two
positions designates a Manufacturer ID that was assigned and is maintained by the national branches of the International GS1 Organization. The
“P” indicates the product code, and the “C” indicates the calculated check digit.

(01) I MMMMMMM PPPPP C
For clarity, the reader needs to know that the UPC and EAN code formats are each a subset of the GTIN. In fact, all the variations of product
identifications are a subset of the GTIN-14. For example, a 12 digit UPC identification number for a product, such as “0 12500 10544 4” is the
same as the 13 digit EAN identification number “00 12500 10544 4”, and both of these codes are a subset of the 14 digit GTIN “0 00 12500 10544
9”. Each of the above codes represents the exact same product, but in a slightly different presentation, depending on the code used.

Note: The example above indicates fixed Manufacturer ID (MMMs) and Product ID (PPP’s) fields. GS1 will assign Manufacturer ID’s to specific
companies that will have an MMM field longer than the usual 7 digits, and therefore, a related Product ID field shorter than the usual 5 digits.
Currently, these longer Manufacturer IDs will be prefixed with the number 08. GTINs under this category can have Product IDs that can vary from
3 to 4 digits, and therefore, the related Manufacturer ID can vary from 8 to 9 digits.

GTIN-14 Indicator Digit (formerly Packaging Indicator)

The Indicator Digit is the first digit of the 14-character GTIN-14 bar code. It follows the Application Identifier 01 (the 01 indicating a GTIN-14).

Indicator Digit identifies to the user what level of packaging the product container represents. The GTIN Indicator does not itself define the
quantity, just as an item reference itself does not define the product. Instead, these are non-significant numbers used to access a computer
database. The GTIN Indicator Digit definitions used here are:

The digit 0 in field indicator Digit indicates that the item identified is the lowest saleable trade item
The digit of value 1 to 8 in field indicator Digit is assigned as required by the company that constructs the identification number. It can
provide up to 8 separate GTIN-14 identification numbers to identify groupings of trade items. The following digits can be used as a guide:

digit 3- inner pack trade item
digit 5- case trade item
digit 7- fixed measure pallet trade item, i.e., a standard pallet.
digit 8 – bulk repack item

The digit 9 in field indicator Digit indicates that the item identified is a variable measure trade item, e.g., an end-of-production pallet, or
bulk chem.

http://www.epcglobalinc.org/standards/tds/tds_1_4-standard-20080611.pdf


It is recommended that the co-package of products have the “0, 3 or 5” level on the box. Each item in the co-package has its own item reference
and “0” level. The co-package then has a new Item reference for the combination.

GTIN-14 GS1 Company Prefix

This variable number is a code assigned by GS1 US. For details on obtaining this number, see the “Review of Existing GTIN Barcode” section.

Item Reference (Product ID)

This is a variable number assigned by the Supplier. Each product should have a unique number. Variations of a product should be assigned a
different number, even though the items may be similar and priced identically. A one-gallon (3.78 lt.) jug, for example, would have a different
number from a 2 ½-gallon (10 lt.) jug or a 30-gallon (~ 115 lt.) returnable container of the same product. However, a carton of four one-gallon
(3.78 lt.) jugs would have the same product number as the one-gallon (3.78 lt.) jug, but with the addition of a Global Trade Item Number (GTIN)
Indicator Digit (discussed earlier in this document). Variations in formula would require a different product number.

Once a specific item reference number (or Product ID number) has been assigned to a product for a given size and package configuration, this
specific number should never be assigned to any other product for any reason.

Check Digit

This is the last digit in data structure and is known as a modulus 10 check digit. This digit is calculated from the data in the previous digit positions
using a specific algorithm (see Appendix C). The check digit calculated and printed both in human readable form and in the bar code, improves
data integrity. However the check digit is dropped from the RFID chip encoding since there are no physical IDs that can get confused (it is all
digital scanning).

Mapping of GTIN barcode to SGTIN RFID Tag via bit-level encoding
1. SGTIN header field is fixed with the value of 0011 0000.
2. SGTIN filter Value: Normally 000, but the standard allows for:

All Others 000

Retail Consumer Trade Item 001

Standard Trade Item Grouping 010

Single Shipping/ Consumer Trade Item 011

Inner Trade Item Grouping not to be sold at Point of Sale 100

Reserved 101

Reserved 110

Reserved 111

3. SGTIN Partition Value

Partition Value Company Prefix (Bits) Indicator Digit and Item Reference (Bits)

0 40 4

1 37 7

2 34 10

3 30 14

4 27 17

5 24 20

6 20 24

4. SGTIN Company Prefix – copied from GTIN bit-for-bit
5. SGTIN Item Reference – GTIN Check Digit concatenated to GTIN Item Reference number
6. SGTIN Serial Number – locally generated
7. The GTIN Check Digit is discarded



Company defined fields
Company defined fields such as Product ID and Lot number will be stored using the standard ASCII character set with one character stored per
byte (8 bits) of field space. The format of such data will be encoded as follows:

Field Name “=” value “;”

Examples:

Product ID = 57624;
Name = Super Widget;
Weight = 3528g;

Field names and values are not standardized and may be anything of interest to the company. Note that HIGS-3 chips have 512 bits of user
memory available for storing these fields. 512 bits equates to 64 ASCII characters.

Identification of a Fixed Measure Trade Item (GTIN)
This Element String is based on the GTIN-14 Data Structure. It may only be used for the identification of trade items that contain two or more
trade items that share the same identification number.

Format of the Element String
Global Trade Item Number™ (GTIN™)
Indicator GTIN of Contained Trade Items
(Without Check Digit)
Check
Digit

GTIN-12
N1 0 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14

GTIN-13
N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14

The Indicator is a digit with a value of 1 to 8. It is assigned as required by the company that constructs the identification number. It can provide up
to eight separate GTIN-14 Identification Numbers to identify groupings of trade items.

The data carrier for this Element String is the ITF-14 Bar Code Symbol.

GTIN-14 Identification of a Variable Measure Trade Item (GTIN)
The identification of a Variable Measure Trade Item is usually represented in Element Strings using Application Identifiers.

The Element String described in this section is an alternative that may be adequate in circumstances where an ITF-14 Symbol must be used to
represent the identification number of the trade item.

Format of the Element String
Global Trade Item Number™ (GTIN™)
Indicator GS1 Company Prefix Item Reference Check
digit
GTIN-12
9 0 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14
GTIN-13
9 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14

The digit 9 in the Indicator position indicates that the identification number is for a Variable Measure Trade Item.

Identification of a Logistic Unit: AI (00)
Format of the Element String
SSCC (Serial Shipping Container Code)
Application
Identifier
Extension
Digit
GS1 Company Prefix Serial Reference Check
Digit
0 0 N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 N15 N16 N17 N18
0 0 N1 0 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 N15 N16 N17 N18



The Application Identifier (00) indicates that the data field contains an SSCC.

The Extension digit is used to increase the capacity of the Serial Reference within the SSCC. It is assigned by the company that constructs the
SSCC.

The GS1 Company Prefix is allocated by a GS1 Member Organization to a system user. It makes the SSCC unique worldwide but does not
identify the origin of the unit.

The structure and content of the Serial Reference is at the discretion of the system user responsible for its assignment.

Identification of a Fixed Measure Trade Item (GTIN): AI (01)
This Element String is based on the GTIN-12, GTIN-13, or GTIN-14 Data Structure.

Format of the Element String
Application
Identifier Global Trade Item Number™ (GTIN™) Check
Digit
GTIN-12
0 1 0 0 N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12
GTIN-13
0 1 0 N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13
GTIN-14
0 1 N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14

The Application Identifier (01) indicates that the data field contains a GTIN.

Identification of a Variable Measure Trade Item (GTIN): AI (01)
This Element String is a special application of the GTIN-14 Data Structure.

Format of the Element String Application Identifier Global Trade Item Number™ (GTIN™) Indicator GS1 Company Prefix Item Reference Check
Digit GTIN-12 0 1 9 0 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 GTIN-13 0 1 9 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14

The Application Identifier (01) indicates that the data field contains a GTIN. The digit 9 in the Indicator position indicates that the item identified is
a Variable Measure Trade Item. The GS1 Company Prefix and the Item Reference are described. The data carrier for this Element String is the
GS1-128

Batch or Lot Number: AI (10)
Format of the Element String Application Identifier Batch or Lot Number 1 0 X1 variable length X20

The Application Identifier (10) indicates that the data field contains a batch or lot number. The batch or lot number gives whatever information the
manufacturer (the party with responsibility for traceability of the trade item) considers relevant to the trade item to which the Element String is
applied. The data may refer to the trade item itself or to items contained. The number may be, for example, a production lot number, a shift
number, a machine number, a time, or an internal production code. The data is alphanumeric and may include all characters contained in Annex
G.

Note: The batch or lot number is not part of the unique identification of a trade item.

Optional Data Representation

Internal Proprietary Product ID

Production Date: AI (11)
The production date may be a good piece of information to include while encoding the tags.

Format of the Element String is shown below:

Application Identifier Production Date Year Month Day 1 1 N1 N2 N3 N4 N5 N6

The Application Identifier (11) indicates that the data fields contain a production date. The production date is the production or assembly date
determined by the manufacturer. The date may refer to the trade item itself or to items contained.

The structure is:



Year: the four digit year (e.g., 2009), which is mandatory.

Month: the number of the month (e.g., January = 01), which is mandatory.

Day: the number of the day of the relevant month (e.g., second day = 02); if it is not necessary to specify the day, the field must be filled with two
zeros

Determination of Century in Dates

Element Strings are available for the following types of dates:

• Production date: AI (11) • Due date: AI (12) • Packaging date: AI (13) • Minimum Durability Date (quality): AI (15) • Expiration date (safety): AI
(17) • Date and time of production: AI (8008)

It is left to the discretion of the user to interpret a particular date type in the sense of his business practices. Such interpretation may change
according to the product range for which a date is being applied Since the year data field consists of two positions, the century is established by
following the procedure:

Subtract current year from N1 N2 Result is 51 to 99 Year N1 N2 is previous century Year N1 N2 is current century Result is -50 to -99 Year N1 N2
is next century NO NO YES YES

Note: The Element String can only specify a date in the range from 49 years in the past to 50 years in the future of the current year.

Packaging Date: AI (13)
The date when the product was packaged is very useful information that can be used by the distributors and other vendors.

Format of the Element String is shown below:

Application Identifier Packaging Date Year Month Day 1 3 N1 N2 N3 N4 N5 N6

The Application Identifier (13) indicates that the data fields contain a packaging date. The packaging date is the date when the goods were
packed as determined by the packager. The date may refer to the trade item itself or to items contained.

The structure is:

Year: the four digit year (e.g., 2009), which is mandatory.

Month: the number of the month (e.g., January = 01), which is mandatory.

Day: the number of the day of the relevant month (e.g., second day = 02); if it is not necessary to specify the day, the field must be filled with two
zeros

Note: This Element String can only specify dates ranging from 49 years in the past to 50 years in the future (see 5.8.1).

Minimum Durability Date: AI (15)
Another important piece of information that can be added is the minimum durability date – especially when selling goods that have an optimum
usability for a fixed amount of time after which we would see diminishing characteristics.

Format of the Element String Application Identifier Minimum Durability Date Year Month Day 1 5 N1 N2 N3 N4 N5 N6

The Application Identifier (15) indicates that the data fields contain a best before date. The best before date indicates the ideal consumption or
best effective use date of a product. It is a statement about quality. It is often referred to as a sell by date or a minimum durability date.

The structure is:

Year: the four digit year (e.g., 2009), which is mandatory.

Month: the number of the month (e.g., January = 01), which is mandatory.

Day: the number of the day of the relevant month (e.g., second day = 02); if it is not necessary to specify the day, the field must be filled with two
zeros

Note: This Element String can only specify dates ranging from 49 years in the past to 50 years in the future (see 5.8.1).

Expiration Date: AI (17)
The expiration date is another very important piece of information that would make life easier for the distributors and vendors.

Format of the Element String shown below:



Application Identifier Expiration Date Year Month Day 1 7 N1 N2 N3 N4 N5 N6

The Application Identifier (17) indicates that the data fields contain an expiration date. The maximum durability date is the date that determines
the limit of consumption or use of a product. Its meaning is determined based on the trade item context (e.g., for food the date will indicate the
possibility of a direct health risk resulting from use of the product after the date, for pharmaceutical products it will indicate the possibility of an
indirect health risk resulting from the ineffectiveness of the product after the date).

The structure is: Year: the four digit year (e.g., 2009), which is mandatory. Month: the number of the month (e.g., January = 01), which is
mandatory.

Day: the number of the day of the relevant month (e.g., second day = 02); if it is not necessary to specify the day, the field must be filled with two
zeros

Note: This Element String can only specify dates ranging from 49 years in the past to 50 years in the future (see 5.8.1).

Additional Product Identification Assigned by the Manufacturer: AI (240)
The purpose of this Element String is to enable identification data other than the Global Trade Item Number™ (GTIN™) to be represented in a
GS1 System data carrier. It is a cross-reference to previously used catalogue numbers. The additional item identification is considered an attribute
of the GTIN (e.g., it facilitates migration to the GS1 System during a transitional period). However, it must not be used to replace the GTIN.

Format of the Element String Application Identifier Additional Item Identification 2 4 0 X1 variable length X30

The Application Identifier (240) indicates that the data field contains additional item identification. The additional item identification field is
alphanumeric and may include all characters contained in Annex G. Its content and structure are at the discretion of the company applying the
Element String.

Customer Part Number: AI (241)
The purpose of this Element String is to enable identification data other than the Global Trade Item Number™ (GTIN™) to be represented in a
GS1 System data carrier. The Element String should only be used between trading partners that are currently using the customer part number for
ordering and who have agreed on a timetable to convert to the GTIN for their business purposes. Therefore, the use of the GTIN and the AI (241)
on trade items is for transitional use during the conversion. The customer part number must not be used in place of the GTIN.

Format of the Element String Application Identifier Customer Part Number 2 4 1 X1 variable length X30 The Application Identifier (241) indicates
that the data field contains a customer part number. The customer part number field is alphanumeric and may include all characters contained in
Annex G.

Variable Count: AI (30)
This Element String is used to complete the identification of a Variable Measure Trade Item. It contains the number of items contained in such a
unit and, therefore, should never be applied in isolation.

Format of the Element String Application Identifier Count of Items 3 0 N1 variable length N8

The Application Identifier (30) indicates that the data field contains the number of items contained in a Variable Measure Trade Item. The count of
items field represents the quantity contained in the respective trade item. It is of variable length and may have up to eight digits.

NOTE: Global Location Number (GLN)

If it is desirable to incorporate GLN’s into bar codes, then the Application Identifiers 410 and 414 would be used for this purpose.

The 410 is associated with a shipping address, and the 414 is associated with a drop point that does not have a postal address. For example, a
410 could be associated to the shipping of agricultural product to a valid mailing address. For the 414, examples of drop points could be a specific
building or structure on a site; a field on the corner of an intersection; or a small remote facility for housing agricultural products; or a storage tank.

Ship to - Deliver to Global Location Number: AI (410)
The shipping information can be added if known. This can be information that is taken from the ERP system that is passed onto the RFID
software which in turn can configure it into the tag.

This Element String is based on the GTIN-13 Data Structure.

Format of the Element String Application Identifier GS1 Company Prefix Location Reference Check Digit 4 1 0 N1 N2 N3 N4 N5 N6 N7 N8 N9
N10 N11 N12 N13

The Application Identifier (410) indicates that the data field contains the Global Location Number (GLN) of the consignee. The GS1 Company
Prefix is the GS1 Company Prefix of the addressee. It makes the number unique worldwide. The Location Reference is assigned by the
addressee's company.



Bill to - Invoice to Global Location Number: AI (411)
This is also option information that can be passed down from the ERP system that might be of some use while shipping and receiving the
products.

This Element String is based on the GTIN-13 Data Structure.

Format of the Element String Application Identifier GS1 Company Prefix Location Reference Check Digit 4 1 1 N1 N2 N3 N4 N5 N6 N7 N8 N9
N10 N11 N12 N13

The Application Identifier (411) indicates that the data field contains the Global Location Number (GLN) of the addressee of an invoice. The GS1
Company Prefix is the GS1 Company Prefix of the addressee. It makes the number unique worldwide. The Location Reference is assigned by the
addressee's company.

Purchased from Global Location Number: AI (412)
This piece of information might be useful to a vendor or distributor who has multiple manufacturers passing the same products. It might be useful
to them to identify where the products were purchased from. The manufacturers on the other hand might be looking to identify where they are
getting their raw materials from.

This Element String is based on the GTIN-13 Data Structure.

Format of the Element String Application Identifier GS1 Company Prefix Location Reference Check Digit 4 1 2 N1 N2 N3 N4 N5 N6 N7 N8 N9
N10 N11 N12 N13

The Application Identifier (412) indicates that the data field contains the Global Location Number (GLN) of the company from which the respective
trade item has been purchased. The GS1 Company Prefix is the GS1 Company Prefix of the supplier. It makes the number unique worldwide.
The Location Reference is assigned by the company supplying the trade item.

Ship for - Deliver for - Forward to Global Location Number: AI (413)
This is also optional information that would help in the shipping/receiving process.

This Element String is based on the GTIN-13 Data Structure

Format of the Element String Application Identifier GS1 Company Prefix Location Reference Check Digit 4 1 3 N1 N2 N3 N4 N5 N6 N7 N8 N9
N10 N11 N12 N13

The Application Identifier (413) indicates that the data field contains the Global Location Number (GLN) of the internal or subsequent final
destination. The GS1 Company Prefix is the GS1 Company Prefix of the final recipient. It makes the number unique worldwide. The Location
Reference is assigned by the final recipient's company.

Identification of a Physical Location - Global Location Number: AI (414)
In asset tracking, it might be a good idea to mention the physical location of the product. Though not essential, could be useful information to
identify lost or misplaced assets.

This Element String is based on the GTIN-13 Data Structure.

Format of the Element String Application Identifier GS1 Company Prefix Location Reference Check Digit 4 1 4 N1 N2 N3 N4 N5 N6 N7 N8 N9
N10 N11 N12 N13

The Application Identifier (414) indicates that the data field contains the Global Location Number (GLN) of a physical location.

The GS1 Company Prefix is the prefix of the holder of the location. It makes the number unique worldwide.

The Location Reference is assigned by the owner or user of the physical location.

Ship to - Deliver to Postal Code Within a Single Postal Authority: AI (420)
Format of the Element String Application Identifier Postal Code 4 2 0 X1 variable length X20

The Application Identifier (420) indicates that the data field contains the postal code of the addressee (national format). The postal code field
contains the postal code of the addressee as defined by the appropriate postal authority. It is left justified and must not contain any fill characters.
The data carrier for this Element String is the GS1-128 Bar Code Symbol.

Ship to - Deliver to Postal Code with Three-Digit ISO Country Code: AI (421)



Format of the Element String Application Identifier ISO Country Code Postal Code 4 2 1 N1 N2 N3 X4 variable length X12 The Application
Identifier (421) indicates that the data fields contain the postal code of the addressee (international format).

The ISO country code field contains the three-digit country number of the numerical international standard ISO 3166 (data readily available on the
Internet) that relates to the national postal code that follows.

The national postal code field contains the postal code of the addressee as defined by the appropriate postal authority. It is left justified and must
not contain any fill characters.

Country of Origin of a Trade Item: AI (422)
Format of the Element String Application Identifier ISO Country Code 4 2 2 N1 N2 N3

The Application Identifier (422) indicates that the data field contains the ISO country code of the country of origin of the trade item.

The ISO country code field contains the three-digit country number of the numerical international standard ISO 3166 that is the country of origin
(data readily available on the Internet).

Note: The country of origin is normally the country in which the trade item has been produced or manufactured. However, due to a wide range of
definitions for country of origin, which were created for different purposes, it is the manufacturer's responsibility to assign the correct country of
origin.

Global Individual Asset Identifier (GIAI): AI (8004)
This Element String may be used for the unique identification of assets to provide a means to store relevant data.

Note: This Element String must never be used to identify the entity as a trade item or logistic unit. If an asset is transferred between parties, the
Global Individual Asset Identifier (GIAI) cannot be used for ordering the asset. However, asset identification may be exchanged between parties
for the purpose of traceability.

Format of the Element String Application Identifier Global Individual Asset Identifier (GIAI) 8 0 0 4 GS1 Company Prefix Individual Asset
Reference N1 ... Ni Xi+1 ... variable length Xj (j<=30)

The Application Identifier (8004) indicates that the data field contains a GIAI. The GIAI uses the GS1 Company Prefix of the company assigning
the Individual Asset Reference. The structure and numbering of the individual asset reference is determined by the holder of the GS1 Company
Prefix. It may contain all characters contained in Annex G.

Information Mutually Agreed Between Trading Partners (Including ASC MH10
Data Identifiers): AI (90)
Format of the Element String Application Identifier Data Field 9 0 X1 variable length X30

The Application Identifier (90) indicates that the data field contains any information mutually agreed between trading partners.

The data field shows the information agreed between the two trading partners. The field is alphanumeric and may contain all characters contained
in Annex G. It may also be used to incorporate data preceded by ASC MH10 Data Identifiers. Warning: The bar code symbol carrying this
Element String should be removed from any item that leaves the jurisdiction of the trading partners.

Company Internal Information: AIs (91 - 99)
25 Format of the Element String Application Identifier Data Field A1 A2 X1 variable length X30 The Application Identifier (A1 A2) assigned to this
Element String is AI (91 to 99). The data field may contain any company internal information. The field is alphanumeric and may show all
characters contained in Annex G. Warning: This Element String should be removed from any item that leaves the jurisdiction of the company.

Trade Measures: AIs (31nn, 32nn, 35nn, 36nn)
These Element Strings are used to complete the identification of a Variable Measure Trade Item. They contain information such as the weight,
size, volume, or dimension of a variable measure trade item and, therefore, should never be applied alone. Several Element Strings are possible
if the variables required are dimensions or weights expressed in kilograms and pounds.

Format of the Element String
Application Identifier Applicable Value
A1 A2 A3 A4 N1 N2 N3 N4 N5 N6
The Application Identifier digits (A1 to A3) (see table below) indicate that the data field contains the quantity or dimension of a Variable Measure
Trade Item. It also denotes the unit of measure.



The Application Identifier digit A4 indicates the implied decimal point position, where, for example, the digit 0 means that there is no decimal point,
and the digit 1 means that the decimal point is between N5 and N6. The Application Identifiers used with this Element String are shown in table
below.

A1 A2 A3 Trade Measure Unit of Measure
3 1 0 Net weight Kilograms
3 1 1 Length or first dimension Metres
3 1 2 Width, diameter, or second dimension Metres
3 1 3 Depth, thickness, height, or third dimension Metres
3 1 4 Area Square metres
3 1 5 Net volume Litres
3 1 6 Net volume Cubic metres
3 2 0 Net weight Pounds
3 2 1 Length or first dimension Inches
3 2 2 Length or first dimension Feet
3 2 3 Length or first dimension Yards
3 2 4 Width, diameter, or second dimension Inches
3 2 5 Width, diameter, or second dimension Feet
3 2 6 Width, diameter, or second dimension Yards
3 2 7 Depth, thickness, height, or third dimension Inches
3 2 8 Depth, thickness, height, or third dimension Feet
3 2 9 Depth, thickness, height, or third dimension Yards
3 5 0 Area Square inches
3 5 1 Area Square feet
3 5 2 Area Square yards
3 5 6 Net weight Troy ounces
3 5 7 Net weight (or volume) Ounces
3 6 0 Net volume Quarts
3 6 1 Net volume Gallons (U.S.)
3 6 4 Net volume Cubic inches
3 6 5 Net volume Cubic feet
3 6 6 Net volume Cubic yards

The applicable value field contains the variable measure that applies to the respective trade item.

Note: Other values of AI (3nnn) specify gross measures and logistic measures.

Logistic Measures: AIs (33nn, 34nn, 35nn, 36nn)
Note: The GS1 System provides standards for logistic weights and measures in metric and other units of measure. In principle, a particular logistic
measure should be applied in only one unit of measure on a given logistic unit. However, application of the same attribute in several units of
measure does not impede the correct processing of the transmitted data.

Format of the Element String
Application Identifier Applicable Value
A1 A2 A3 A4 N1 N2 N3 N4 N5 N6
The Application Identifier digits (A1 to A3) (see table below) indicate that the data field contains the logistic quantity or dimension of a Logistic Unit
or a Variable Measure Trade Item. It also denotes the unit of measure.

The Application Identifier digit A4 indicates the implied decimal point position, where, for example, the digit 0 means that there is no decimal point,
and the digit 1 means that the decimal point is between N5 and N6.

The Application Identifiers used with this Element String are shown in Figure table below.

A1 A2 A3 Definition of Logistic Measures Unit of Measure
3 3 0 Logistic weight Kilograms
3 3 1 Length or first dimension Metres
3 3 2 Width, diameter, or second dimension Metres
3 3 3 Depth, thickness, height, or third dimension Metres
3 3 4 Area Square metres
3 3 5 Logistic volume Litres
3 3 6 Logistic volume Cubic metres
3 4 0 Logistic weight Pounds
3 4 1 Length or first dimension Inches
3 4 2 Length or first dimension Feet

Need to format this as a table.
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3 4 3 Length or first dimension Yards
3 4 4 Width, diameter, or second dimension Inches
3 4 5 Width, diameter, or second dimension Feet
3 4 6 Width, diameter, or second dimension Yards
3 4 7 Depth, thickness, height, or third dimension Inches
3 4 8 Depth, thickness, height, or third dimension Feet
3 4 9 Depth, thickness, height, or third dimension Yards
3 5 3 Area Square inches
3 5 4 Area Square feet
3 5 5 Area Square yards
3 6 2 Logistic volume Quarts
3 6 3 Logistic volume Gallons (U.S.)
3 6 7 Logistic volume Cubic inches
3 6 8 Logistic volume Cubic feet
3 6 9 Logistic volume Cubic yards

Appendix A: Acronyms Used in this Guideline

Acronym Definition

AI Application Identifier

ASCII American Standard Code for Information Exchange

DoD Department of Defense (U.S.)

EPC Global organization specializing in the development of industry-driven standards for the Electronic Product Code (EPC) network
to support the use of Radio Frequency Identification

FNC1 Function Code 1

GDTI Global Document Type Identifier

GIAI GS1 Global Individual Asset Identifier

GLN GS1 Global Location Number

GRAI
GS1

Global Returnable Asset Identifier

GS1 A global organization dedicated to the design and implementation of global standards and solutions to improve efficiency and
visibility.

GSRN Global Service Relation Number

GTIN
GS1

Global Trade Item Number

SGTIN Serialised Global Trade Item Number

ISO/IEC International Organization for Standardization / International Electrotechnical Commission

RFID Radio Frequency Identification

Appendix B: Application Identifiers for the Ag Industry
GS1 Data Titles

Only portions of the GS1 Application Identifiers (AI) are in general use for the Ag Industry; those highlighted in green are the most applicable to
our industry; those highlighted in pink are applicable to electronic commerce applications.

All Application Identifiers

AI Full Title Format Data Title
00 SSCC (Serial Shipping Container Code) n2+n18 SSCC
01 Global Trade Item Number™ n2+n14 GTIN™
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02 GTIN of Trade Items Contained in a logistic unit n2+n14 CONTENT
10 Batch or lot number n2+an..20 BATCH/LOT
11* Production date (YYMMDD) n2+n6 PROD DATE
12* Due date (YYMMDD) n2+n6 DUE DATE
13* Packaging date (YYMMDD) n2+n6 PACK DATE
15* Best before date (YYMMDD) n2+n6 BEST BEFORE or SELL BY
17* Expiration date (YYMMDD) n2+n6 USE BY OR EXPIRY
20 Product variant n2+n2 VARIANT
21 Serial number n2+an..20 SERIAL
22 Secondary data for specific health industry products n2+an..29 QTY/DATE/BATCH
240 Additional product identification assigned by the manufacturer n3+an..30 ADDITIONAL ID
241 Customer part number n3+an..30 CUST. PART NO.
250** Secondary serial number n3+an..30 SECONDARY SERIAL
251** Reference to source entity n3+an..30 REF. TO SOURCE
253 Global Document Type Identifier n3+n13+n..17 DOC. ID
254 GLN Extension component n3+an..20 GLN EXTENSION
30 Variable count n2+n..8 VAR. COUNT
310n-369n (Trade and logistic measurements) n4+n6
337n Kilograms per square metre n4+n6 KG PER m²
37 Count of trade items contained in a logistic unit n2+n..8 COUNT
390(n) Amount payable – single monetary area n4+n..15 AMOUNT
391(n) Amount payable – with ISO currency code n4+n3+n..15 AMOUNT
392(n) Amount payable for a Variable Measure Trade Item – single monetary unit n4+n..15 PRICE
393(n) Amount payable for a Variable Measure Trade Item – with ISO currency code n4+n3+n..15 PRICE
400 Customer's purchase order number n3+an..30 ORDER NUMBER
401 Consignment number n3+an..30 CONSIGNMENT
402 Shipment Identification Number n3+n17 SHIPMENT NO.
403 Routing code n3+an..30 ROUTE
410 Ship to - deliver to Global Location Number n3+n13 SHIP TO LOC
411 Bill to - invoice to Global Location Number n3+n13 BILL TO
412 Purchased from Global Location Number n3+n13 PURCHASE FROM
413 Ship for - deliver for - forward to Global Location Number n3+n13 SHIP FOR LOC
414 Identification of a physical location Global Location Number n3+n13 LOC No
415 Global Location Number of the Invoicing Party n3+n13 PAY TO
420 Ship to - deliver to postal code within a single postal authority n3+an..20 SHIP TO POST
421 Ship to - deliver to postal code with Three-Digit ISO country code n3+n3+an..9 SHIP TO POST
422 Country of origin of a trade item n3+n3 ORIGIN
423 Country of initial processing n3+n3+n..12 COUNTRY - INITIAL PROCESS
424 Country of processing n3+n3 COUNTRY - PROCESS
425 Country of disassembly n3+n3 COUNTRY - DISASSEMBLY
426 Country covering full process chain n3+n3 COUNTRY – FULL PROCESS
7001 NATO stock number n4+n13 NSN
7002 UN/ECE meat carcasses and cuts classification n4+an..30 MEAT CUT
703(s)*** Approval number of processor with ISO country code n4+n3+an..27 PROCESSOR # s4
8001 Roll products - width, length, core diameter, direction, and splices n4+n14 DIMENSIONS
8002 Electronic serial identifier for cellular mobile telephones n4+an..20 CMT No
8003 Global Returnable Asset Identifier n4+n14+an..16 GRAI
8004 Global Individual Asset Identifier n4+an..30 GIAI
8005 Price per unit of measure n4+n6 PRICE PER UNIT
8006 Identification of the component of a trade item n4+n14+n2+n2 GCTIN
8007 International Bank Account Number n4+an..30 IBAN
8008 Date and time of production n4+n8+n..4 PROD TIME
8018 Global Service Relation Number n4+n18 GSRN
8020 Payment Slip Reference Number n4+an..25 REF No
8100 GS1-128 Coupon Extended Code - NSC + Offer Code n4+n1+n5 -
8101 GS1-128 Coupon Extended Code - NSC + Offer Code + end of offer code n4+n1+n5+n4 -
8102 GS1-128 Coupon Extended Code – NSC n4+n1+n1 -
90** Information mutually agreed between trading partners (including FACT DIs) n2+an..30 INTERNAL
91-99** Company internal information n2+an..30 INTERNAL

(n = numeric, a = alpha characters, an = alphanumeric, nX = fixed length of the numeric characters, aX = fixed length of the alpha characters,
a…X= alpha characters up to X, n…X = numeric characters up to X).

*When only year and month are required, DD must be filled with "00".
**The actual data title may be specified by the issuer of the data.
The fourth digit of this AI, "s," indicates the sequence of the processors in the supply chain.  
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Metric Trade Measures



AI Full Title Data Format n6 Unit of Measure Data Title
310 (n)* Net weight Kilograms NET WEIGHT (kg)
311 (n) Length or first dimension, trade Metres LENGTH (m)
312 (n) Width, diameter, or second dimension, trade Metres WIDTH (m)
313 (n) Depth, thickness, height, or third dimension, trade Metres HEIGHT (m)
314 (n) Area, trade Square metres AREA (m2)
315 (n) Net volume Litres NET VOLUME (l)
316 (n) Net volume Cubic metres NET VOLUME (m3)

Non-Metric Trade Measures

AI Full Title Data Format n6 Unit of Measure Data Title
320 (n)* Net weight Pounds NET WEIGHT (lb)
321 (n) Length or first dimension, trade Inches LENGTH (i)
322 (n) Length or first dimension, trade Feet LENGTH (f)
323 (n) Length or first dimension, trade Yards LENGTH (y)
324 (n) Width, diameter, or second dimension, trade Inches WIDTH (i)
325 (n) Width, diameter, or second dimension, trade Feet WIDTH (f)
326 (n) Width, diameter, or second dimension, trade Yards WIDTH (y)
327 (n) Depth, thickness, height, or third dimension, trade Inches HEIGHT (i)
328 (n) Depth, thickness, height, or third dimension, trade Feet HEIGHT (f)
329 (n) Depth, thickness, height, or third dimension, trade Yards HEIGHT (y)
350 (n) Area, trade Square inches AREA (i2)
351 (n) Area, trade Square feet AREA (f2)
352 (n) Area, trade Square yards AREA (y2)
356 (n) Net weight Troy ounces NET WEIGHT (t)
357 (n) Net volume (or weight) Ounces (U.S.) NET VOLUME (oz)
360 (n) Net volume Quarts NET VOLUME (q)
361 (n) Net volume Gallons (U.S.) NET VOLUME (g)
364 (n) Net volume Cubic inches NET VOLUME (i3)
365 (n) Net volume Cubic feet NET VOLUME (f3)
366 (n) Net volume Cubic yards NET VOLUME (y3)

(n) indicates the decimal point position.
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Metric Logistic Measures

AI Full Title Data Format n6 Unit of Measure Data Title
330 (n)* Gross weight Kilograms GROSS WEIGHT (kg)
331 (n) Length or first dimension, logistics Metres LENGTH (m), log
332 (n) Width, diameter, or second dimension, logistics Metres WIDTH (m), log
333 (n) Depth, thickness, height, or third dimension, logistics Metres HEIGHT (m), log
334 (n) Area, logistics Square metres AREA (m2), log
335 (n) Gross volume Litres VOLUME (l), log
336 (n) Gross volume Cubic metres VOLUME (m3), log

Non-Metric Logistic Measures

AI Full Title Data Format n6 Unit of Measure Data Title
340 (n)* Gross weight Pounds GROSS WEIGHT (lb)
341 (n) Length or first dimension, logistics Inches LENGTH (i), log
342 (n) Length or first dimension, logistics Feet LENGTH (f), log
343 (n) Length or first dimension, logistics Yards LENGTH (y), log
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344 (n) Width, diameter, or second dimension, logistics Inches WIDTH (i), log
345 (n) Width, diameter, or second dimension, logistics Feet WIDTH (f), log
346 (n) Width, diameter, or second dimension, logistics Yards WIDTH (y), log
347 (n) Depth, thickness, height, or third dimension, logistics Inches HEIGHT (i), log
348 (n) Depth, thickness, height, or third dimension, logistics Feet HEIGHT (f), log
349 (n) Depth, thickness, height, or third dimension, logistics Yards HEIGHT (y), log
353 (n) Area, logistics Square inches AREA (i2), log
354 (n) Area, logistics Square feet AREA (f2), log
355 (n) Area, logistics Square yards AREA (y2), log
362 (n) Gross volume Quarts VOLUME (q), log
363 (n) Gross volume Gallons (U.S.) VOLUME (g), log
367 (n) Gross volume Cubic inches VOLUME (i3), log
368 (n) Gross volume Cubic feet VOLUME (f3), log
369 (n) Gross volume Cubic yards VOLUME (y3), log

(n) indicates the decimal point position.
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