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1 Introduction  99 

The GS1 Logistics Label has been established successfully for many years to support the flow and 100 
management of transport units along the supply chain. However, users, especially logistics service 101 
providers, need to have transport data encoded directly on the label to best support their processes. 102 
As a response to this requirement, this Implementation Guideline explains how to add relevant 103 
transport data in a 2D Code on the transport label while supporting existing applications.  104 

The Guideline specifically details how existing and recently approved GS1 Application Identifiers can 105 

be used to encode transport process information. Additionally, an informative section provides an 106 
explanation on how Digital Link URI Syntax could be used for encoding transport process 107 
information.  108 

Contributors have expressed their support of the approaches described in this standard to ensure 109 

interoperability among stakeholders in the transportation of goods from source (Seller) to final 110 
destination (Buyer).  111 

This Implementation Guideline consists of three main parts: 112 

■ PART I 113 
The principles, covered in sections 4 to 5, explain the main business needs and challenges and 114 
the way these will be addressed. The principles are not rules but help to explain the logic behind 115 
the rules. 116 

■ PART II 117 
The rules, covered in sections 6 to 9, specify how the identification keys, data elements and 118 

data capture standards (2D barcodes, transport unit labels) must be applied. 119 

■ PART III 120 
This section provides examples of how the standard can be implemented using GS1 or non-GS1 121 

barcodes  122 

Part I and Part II describe normative rules, meaning they are based on and compliant with the GS1 123 
General Specifications.  124 

Part III covers implementations aspects that the GS1 General Specifications may not cover yet and 125 

thus may be subject to changes resulting from the Public Review and Prototyping exercises. 126 

All parts of this Implementation Guideline build upon the General Specifications and the GS1 Logistic 127 
Label Guideline.  128 

GS1 will update this Implementation Guideline periodically, reflecting the learnings of initial 129 
implementations done during the Prototyping period.  130 
Please see the GS1 Transport-and-Logistics website for more information about GS1’s projects and 131 

developments related to the use of GS1 standards in the T&L environment. 132 

1.1 Target audience 133 

All parties involved in creating transport units or handling transport units at any stage of their 134 
journey from original source to final destination, may use this Implementation Guideline. 135 
These include:  136 

■ Senders of Goods (e.g. manufacturers, sellers, marketplaces, retailers),  137 

■ Receivers of Goods (e.g. consumers, buyers, businesses of all sizes, authorities like 138 
municipalities, hospitals),  139 

■ Logistic Service Providers <LSP> (e.g. carriers, couriers, express and parcel operators, postal 140 
operators), and  141 

■ Regulators.  142 

1.2 Scope of the standard 143 

Today’s Transport & Logistics(T&L) industry and supply chain are becoming ever more open and 144 
competitive, with increasing numbers of service providers (especially in Last Mile) and also new 145 
entrants coming in from outside the traditional T&L environment.  146 

https://www.gs1.org/standards/barcodes-epcrfid-id-keys/gs1-general-specifications
https://www.gs1.org/standards/gs1-logistic-label-guideline/1-3
https://www.gs1.org/standards/gs1-logistic-label-guideline/1-3
https://www.gs1.org/industries/transport-and-logistics
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As a result, Transport & Logistics processes have become far more international and complex. This 147 
drives the need for greater interoperability among stakeholders in the T&L environment and among 148 
their systems and supply chains. 149 

To meet these challenges, the Transport & Logistics industry must improve its operational processes 150 

and in particular develop capabilities to manage and track all their activities at the level of the 151 
individual transport unit.  152 

A key enabler is the SSCC with the ability to identify transport units unambiguously across the 153 
systems and processes between all stakeholders.  154 

This Implementation Guideline defines the rules, roles and responsibilities regarding the creation of 155 
transport unit labels when using 2D barcodes to include more transport process data on GS1 156 
transport labels. The SSCC is the mandatory identifier required on all transport labels and this 157 

standard defines how it should be used in concert with optional attributes to support transport and 158 
logistic processes. 159 

Note: This Implementation Guideline does not replace the existing GS1 Logistics Label 160 
Guideline but describes the possibility how to use the transport label in combination with 161 
the GS1 Digital Link.  162 

1.3 Conventions applied in this document 163 

1.3.1 References 164 

References to documents, websites etc. are indicated as follows [REFERENCE, paragraph number 165 

(optional)]. The list of references with full details is included in section 2. 166 

1.3.2 Rules and recommendations 167 

Rules and recommendations are numbered per section. For example, clause [4-3] is the third clause 168 
in section 4.  169 

Within this specification, the terms SHALL, SHALL NOT, SHOULD, SHOULD NOT, MAY, NEED NOT, 170 
CAN, and CANNOT are to be interpreted as specified in section 7 of the ISO/IEC Directives, Part 2, 171 
edition 7.0 [ISODir2]. When used in this way, these terms will always be shown in ALL CAPS; when 172 
these words appear in ordinary typeface they are intended to have their ordinary English meaning. 173 

1.3.3 Format of element strings 174 

The following conventions apply to indicate the format of GS1 Application Identifiers and data fields. 175 

To indicate the allowed characters: 176 

■ N numeric digit 177 

■ X any character, see [GENSPECS, figure 7.11 – 1] for the allowed characters. 178 

To indicate the length: 179 

■ Nn exact number of digits  180 

■ N..n maximum number of digits  181 

■ Xn exact number of characters 182 

■ X..n maximum number of characters 183 

Examples: 184 

■ X3 exactly 3 characters 185 

■ N..18 up to 18 numeric digits 186 
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To indicate digit / character position: 187 

■ Xn 188 

■ Nn 189 

Examples: 190 

■ N3 numeric digit on position 3 191 

■ X16 any character on position 16 192 
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2 References  193 

Table 2-1 Normative references 194 

REF ID Document Author / Year 

GENSPECS GS1 General Specifications GS1, latest 

DIGLNK GS1 Digital Link Standard GS1, latest 

ISODIR2 ISO/IEC Directives, Part 2: Rules for the structure and drafting of 
International Standards – 7th edition, 2016 

ISO 

LogLabGuide GS1 Logistic Label Guideline  GS1, latest 

LIM Logistics Interoperability Model GS1, latest 

RFC 6570 URI Template https://tools.ietf.org/html/rfc6570 

RFC 2606 Reserved Top Level Domain Names https://tools.ietf.org/html/rfc2606 

RFC 6761 Special-Use Domain Names https://tools.ietf.org/html/rfc6761  

RFC 3986 Uniform Resource Identifier: Generic Syntax https://tools.ietf.org/html/rfc3986  

Table 2-2 Relevant regulations for Transport & Logistic stakeholders 195 

Regulation Description 

Not Applicable  

 196 

Table 2-3 Informative references/resources 197 

Regulation Description 

GS1 S4T Digital Link toolkit  

(source code at https://github.com/gs1/S4T) 

Online resources providing the ability to generate a GS1 Digital Link 
URI and encode it in a QR Code. 

http://www.gs1.org/barcodes-epcrfid-id-keys/gs1-general-specifications
https://tools.ietf.org/html/rfc6570
https://tools.ietf.org/html/rfc2606
https://tools.ietf.org/html/rfc6761
https://tools.ietf.org/html/rfc3986
https://gs1.github.io/S4T/
https://github.com/gs1/S4T


Implementation Guideline for encoding transport process information  

Release 1.0, Prototyping and Public Review Draft, October 2020 © 2020-21 GS1 AISBL  Page 10 of 52 

3 Terms and definitions   198 

For the purposes of this document, the following terms and definitions apply. 199 

The term Logistic Label stands for the label on a transport unit that is identified by an SSCC. As this 200 
Implementation Guideline very much focuses on transport issues and the term transport label is the 201 
more accepted term in the transport area this document also uses transport label.  202 

3.1 General concepts 203 

Location 204 

A geographic position of an entity, in either the form of geospatial coordinates (latitude, longitude, 205 

altitude) or a civic address 206 

Note: A civic address can extend to internal landmarks within a site, e.g., building number, floor 207 
number, room number.  208 

(ISO/IEC TR 16167:2011(en), 3.2.4)  209 

Transport Unit 210 

A transport package containing a single product/product package or collection of product/product 211 
packages (same or different) designed to enable these to be handled as a single transport entity. 212 
(ISO 17364:2013 4.7) 213 

Transport Unit Label 214 

A piece of paper or other material displaying information and affixed to the transport unit. (Adapted 215 

from ISO 20167-1:2016)  216 

Shipment 217 

A grouping of logistics and transport units assembled and identified by the seller (sender) of the 218 
goods travelling under one despatch advice and/or Bill of Lading to one customer 219 
(recipient).[GENSPECS] 220 

Consignment 221 

A grouping of logistic or transport units assembled by a freight forwarder or carrier to be 222 

transported under one transport document (e.g., waybill) [GENSPECS] 223 

Party 224 

An individual, a group or an organisation. 225 

Note: A party may take on a wide variety of roles within the context of this Implementation 226 
Guideline. 227 

3.2 Identification 228 

Unique identification 229 

Depending on the scope / context, the term unique identification may be used to refer to a globally 230 
unique identification key for a Transport Unit, Shipment, Consignment, Location or Party. 231 

■ When referring to the transport unit, the term transport unit ID is used. 232 

■ When referring to the Shipment, the term Shipment ID is used. 233 

■ When referring to the Consignment, the term Consignment ID is used.  234 

■ When referring to the Location, the term Location ID is used. 235 

■ When referring to the Party, the term Party ID is used. 236 

 237 
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3.3 Transport unit label elements 238 

Human readable interpretation (HRI)  239 

Characters, such as letters and numbers, which can be read by persons and are encoded in GS1 240 

AIDC data carriers confined to a GS1 standard structure and format. The human readable 241 
interpretation is a one-to-one illustration of the encoded data. However, start, stop, shift and 242 
function characters, as well as the symbol check character, are not shown in the human readable 243 
interpretation. [GENSPECS] 244 

Non-HRI text 245 

Characters such as letters and numbers that can be read by persons and may or may not be 246 

encoded in GS1 AIDC data carriers and are not confined to a structure and format based on GS1 247 
standards (e.g., a date code expressed in a national format that could be used to encode a date 248 
field in a GS1 AIDC data carrier, brand owner name, consumer declarations). [GENSPECS] 249 

Data titles 250 

Data titles are the abbreviated descriptions of element strings, which are used to support manual 251 
interpretation of barcodes. [GENSPECS] 252 

Barcode 253 

A symbol that encodes data into a machine readable pattern of adjacent, varying width, parallel, 254 
rectangular dark bars and pale spaces. [GENSPECS]  255 

3.4 Typographical conventions used in this document 256 

This document includes examples of GS1 Digital Link URIs such as: 257 

https://example.com/sscc/{sscc} and 258 

https://example.org/00/{sscc} 259 

The use of the monospace font indicates that the text has meaning for computers. Further, these 260 
examples follow the convention used in [RFC 6570]. The places where the values of variables should 261 

be inserted are written in braces, so, for example, {sscc} means "insert the SSCC value here". All 262 
other text in the URI is a literal string to be used as written. As explained in [RFC 2606] and [RFC 263 
6761], the domains example.com, example.org and example.net are second-level domain names 264 
reserved by the Internet Assigned Numbers Authority (IANA) for use in documentation. These 265 
should be understood as a placeholder for any registered second-level domain name. 266 

  267 
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PART I - GENERAL PRINCIPLES 268 

4 Managing last mile delivery and first mile collection 269 

4.1 Introduction 270 

Transport is the backbone of all economies in the world. All value chains that (partly) rely on the 271 
transportation of physical objects need reliable, effective and efficient transport & logistics (T&L) 272 
networks. Here are just a few examples of such value chain: Healthcare (pharmaceuticals, medical 273 
devices, consumables and general supplies), Technical industries (e.g. mining, construction), Energy 274 

(Oil & Gas), Retail and Finance (cash handling). 275 

According to the European Union, transport is a cornerstone of European integration and is vital for 276 
fulfilling the free movement of individuals, services and goods.  277 

Transport is also a major contributor to the economy, representing more than 9% of EU gross value 278 
added (the contribution to the economy). Transport services alone accounted for around €664 billion 279 
in gross value added in 2016 and they employ around 11 million people in the EU alone. 280 

4.2 Logistics network context 281 

Transport & Logistics networks have always been complex generally involving numerous 282 
stakeholders with different roles, who at times are not known to each other. The complexity of T&L 283 
networks is increasing, and the complexity is showing an accelerated pace. 284 

The explosive growth of e-commerce mostly drives this increase. Consumers and business 285 
customers order more frequently and they order in smaller quantities. At the same time, the total 286 

demand for product is increasing. The net result is a massive increase of the number of deliveries 287 
(and returns) that transport and logistics providers must manage. 288 

Furthermore, customers have more complex and restrictive demands related to those deliveries and 289 
returns —demands that can only be fulfilled with more transport providers. Transport operators 290 
from around the world rely on the transport data encoded on a logistics label to support their daily 291 
operations. Currently, this data is captured in various proprietary formats. As the number of 292 
transport providers grows, so do these proprietary solutions.  293 

Currently, many of these suppliers encode this information in two-dimensional (2D) barcodes. 294 
Retailers and shippers often use multiple transport providers to fulfil their various transport needs 295 
and have to support just as many different formats to encode the same information on a transport 296 
label 297 

Due to the opportunities offered by the massive increase in number of orders, an increasing number 298 
of parties are getting involved in the T&L networks, using an increasing number of different 299 

systems. Unfortunately, these parties and their systems do not work well together. 300 

For shippers, there is excessive waste associated with the development costs and time required to 301 
setup different transport providers in their transport systems and processes. 302 

A major issue revolves around the lack of a common, global standard in sharing transport data. This 303 
is driving inefficiencies, unnecessary costs and decreasing productivity industry-wide. The cost of 304 
maintaining multiple label formats and data capture processes is a burden on all stakeholders in the 305 
industry. 306 

Most importantly, the lack of interoperability inhibits stakeholders from efficiently handling the 307 
transport process information generated by other stakeholders. By using a common standard that 308 
describes a standard mechanism for encoding the information, stakeholders can read transport data 309 

generated by other stakeholders. This translates to faster handling with near-perfect accuracy, 310 
especially in the “last mile” where the number of packages is rapidly increasing and more 311 
stakeholders are involved. 312 

One paramount requirement however above all others necessitates a fundamental change to the 313 

way that T&L Delivery and Returns processes will be handled in future: 314 
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Both Sellers and Buyers expect highly reliable transport & logistics services.  315 
They also demand to have visibility of where their Goods are at any point in time. 316 

In several sectors (e.g. healthcare, tobacco) and geographies of the world (e.g. Australia, Europe, 317 
Brazil), there are legal frameworks in place that impose that stakeholders must also trace products 318 

exactly over their entire journey from original seller to final buyer. 319 

Current processes in Transport & Logistics are, largely, not able to meet those requirements. 320 

4.3 Business processes 321 

In the delivery journey for a transport unit, there are three main stages: 322 

1. Pre-carriage/First mile; 323 

collecting the transport units from source and moving it to a (first) depot where it may be 324 
consolidated with other transport units to achieve efficiencies in the logistics network.  325 

2. Main carriage; 326 
transporting consolidated transport units usually over longer distances to a deconsolidation 327 
centre near the final delivery location. 328 

3. Onward carriage/Last mile; 329 
delivering the individual transport units to their final destination. 330 

Figure Typical logistics network.  331 

There are a few things to take note of in this diagram. 332 

■ The three stages model applies equally to domestic and international networks. 333 

■ For each of the three stages, a different carrier may be used. 334 
In fact, even when the transport unit is managed end-to-end by an integrated courier, express 335 

or parcel service provider they each manage their networks exactly as described in the diagram 336 
above. Even integrated carriers make use of subcontracted third party carriers within parts of 337 
their networks. 338 

■ There are several points in the network where the transport units are handed over from one 339 

party to another. 340 

 Note: The carrier boxes in the above figure may itself represent a complex network of 341 

hubs and depots used to increase efficiency in the transportation. 342 

A key feature in current logistics networks is that transport units are sorted at every hub, depot and 343 
(de)consolidation centre they pass through. This is a labour intensive process and today often error-344 
prone. The vast majority of all logistic service providers heavily rely on manual sorting processes.  345 
Some service providers have highly sophisticated automated sorting solutions but these are not 346 

available everywhere in their networks. Furthermore, those automated sorting solutions generally 347 

rely on proprietary ID keys and labels. So handovers among with those carriers is often 348 
cumbersome (and may involve relabelling, which introduces significant risks of errors.) 349 
 350 
Increasing efficiency and accuracy in these sorting processes is a pre-condition for T&L to meet the 351 
(reliability) requirements outlined in the context paragraph above. 352 
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4.4 The vision for transport and logistics 353 

In transport and logistics, a transport label with an SSCC for the transport unit is required.  354 

The Seller assigns an SSCC, a globally unique ID Key, to each Transport Unit.  355 

(Serial Shipping Container Code; compliant with ISO 15459-1 Licence Plate) 356 

The Seller attaches a standardised Transport Unit Label to each Transport Unit that all Parties may 357 
use. 358 

The Seller makes the relevant information regarding the Transport Unit (e.g. its final destination, 359 
and required service levels (e.g. delivery not before/not after) and the contents (e.g. Product ID 360 
Keys, type of goods, transaction values) available to the various stakeholders in the transport & 361 

logistics network. 362 
The semi-circle in the bottom half of the figure below shows a number of common stakeholders 363 

involved in the T&L network. 364 

The Seller hands over the Transport Units to the first carrier 365 

Carrier/s and other T&L service providers execute their part of the activities necessary to move the 366 
goods smoothly to final recipient (Buyer shown on the right-hand side of the Figure). These parties 367 
should use the standardised GS1 Transport/Logistics label and the Transport Unit ID Key (SSCC) 368 

assigned by the Seller for the execution of their activities. 369 

All T&L service providers could make information on progress available using the Transport Unit ID 370 
Key assigned by the seller. 371 

 372 

 373 

Note: For clarity, the vision is described from seller to buyer.  374 

However, the process would be the same for transportation from any source to any 375 
destination. 376 

This vision clearly addresses the issues we have identified for the current logistic networks 377 

operations: 378 

Figure 4-1 GS1 Vision - Common ID and Label end-to-end 
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1. All stakeholders work with a common ID Key (SSCC) and common label. 379 
This means stakeholders may easily hand over transport units without increasing risk of errors 380 
or incurring non-value add activities such as relabelling. 381 

2. The logistic service providers (especially those working for many customers) can more easily 382 
handle transport units coming from different sources.  383 
They may even be able to justify investing in more automated sorting solutions because the 384 
automated solution can process many more transport units if they all use common standard ID 385 
Key and carry labels with the same layout. 386 

This would improve both efficiency, accuracy and speed (reduction in lead times) within the 387 
hubs, depots and networks as a whole. 388 

3. Using the same ID Key (SSCC) for the transport unit allows all parties to gain access to the 389 
relevant information for the unit (as and when they need it). Access options include EDI and 390 

online/Web services. 391 

4. The commonly used ID Key and labelling combined with information exchanges based on the 392 
commonly used ID Key enable achieving the paramount requirement of persistent location 393 
awareness.  394 

5. In addition, having access to transport process information assists the logistic service providers 395 
to plan in advance  396 

6. It also enables improvements in the administrative procedures among the stakeholders engaged 397 
in logistic services transactions. 398 

7. In cases where the transport units cross borders, the relevant border authorities may use the 399 
access to electronic (advance) data to more quickly process the declarations related to these 400 

transport units (and even clear them before they reach the border, ensuring no delays at the 401 
border crossing).  402 

4.5 The challenges 403 

The vision outlined above clearly requires at least one of two main conditions to be met: 404 

■ Parties have somehow exchanged relevant data for the Transport Unit in advance; 405 

■ Party handling the Transport Unit has access to the relevant data in an Information System at 406 
the moment they handle the transport unit. 407 

Unfortunately, transport & logistics networks are not likely to meet these requirements consistently 408 
due to the physical and organisational characteristics of transport & logistics. 409 

The first challenge is caused by the very high levels of fragmentation in the transport & logistics 410 
industry. 411 

A recent analysis of the German transport service provider market found that less than one percent 412 

of companies employ over 250 people, while 72 percent have fewer than ten employees. In France 413 
96% of the companies employ less than 50 people and 88% less than 10 people. Furthermore, an 414 
article on Freightwaves in 2019 stated that 91 percent of fleets in the U.S. have eight or less trucks. 415 

Additionally, the transport & logistics environment is a low margin business. In France the average 416 
margin is 1% Therefore, these smaller companies have limited funds to invest in Information 417 
Technology (IT). Especially when they are working for several customers, the revenue/margin they 418 

make for an individual customer is so low, that they cannot justify investing in electronic data 419 
exchanges with individual, especially small customers. 420 

In fact, another recent study identified that transport services buyers also rely on manual processes 421 
with “Twenty-four percent of buyers still using manual methods (e.g. pen and paper)  422 
to handle transportation management needs”. In France 33% of the companies are using EDI to 423 

exchange data most of them employing more than 100 people. 424 

In short meeting the requirement of electronic data exchanges in advance among all stakeholders 425 

given current approaches in the transport & logistics networks is not consistently possible. 426 

Now consider the second requirement of access to relevant data on an IT system at the moment the 427 
service provider handles Transport Unit. 428 

https://www.freightwaves.com/news/freightwaves-freight-intel-autonomous-trucking-will-be-an-evolution-not-a-revolution
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When scanning an ID Key/SSCC, the device used by the operator must be able to connect to the IT 429 
system to retrieve the data in that system. 430 

However, there are large geographies around the in the world where reliable access to networks in a 431 
cost-effective manner is not guaranteed. 432 

These types of issues exist in geographies like Latin America, Africa and more remote areas of 433 
China, Russia, Australia, USA, and Canada.  434 

There are ongoing initiatives that hold the promise of access to a mobile network anywhere in the 435 
world. For the moment, it is unclear whether any of these initiatives will deliver that ubiquitous 436 
coverage.  437 

Additionally, even if persistent connectivity were available, due to the service nature of 438 
transportation, this business sector will likely require a contingency to ensure expedient and reliable 439 

transport. 440 

Therefore, the operator must have immediate access to relevant data from the Transport Unit itself 441 
in order to be able to execute the handling of the transport unit in an efficient and effective manner. 442 

To enable the operators of the logistic service providers to access information needed we describe in 443 
this Implementation Guideline a method to include standardised data in a 2D barcode. That 2D 444 
barcode should be generated at source and then be used by any and all stakeholders handling the 445 
transport unit.  446 

To enable this, we describe the content and structure of the 2D barcode unambiguously and we will 447 
provide guidance rules to enable all stakeholders to implement the creation and use of the 2D 448 
barcode consistently across all stakeholders. 449 

That way we can ensure true interoperability among all stakeholders and achieve many of the 450 
objectives, we identified for the Vision for Transport & Logistics networks. 451 

4.6 How would 2D barcodes help? 452 

Note that the preferred way to handle the transport unit is to use the SSCC of the transport unit to 453 
access the latest available information for that transport unit and then decide what to do with the 454 
transport unit. Traditionally, the transport unit handler retrieves this information from his own IT 455 
system, which received the information via Electronic Data Interchange (EDI). 456 

More and more, it is becoming necessary to change the handling (e.g. routing) of the transport units 457 

dynamically in order to meet the requirements of todays and future value chains. 458 

A 2D barcode generated at source contains the information that was relevant and accurate at the 459 
time the 2D barcode was created. Information sent initially via EDI is often not updated either. 460 
therefore, the information may no longer be accurate at the time the operator handles the transport 461 

unit later in the transport & logistics network. 462 

Relying only on the data included in the 2D barcode could be misleading in those scenarios. 463 

Therefore, the 2D barcode must include the ID key for the transport unit to enable the operator to 464 

access the latest available information (assuming connectivity to an up-to-date IT system is 465 
available). 466 

When an operator must rely on the content of the 2D barcode on the transport unit only, one must 467 
scan the barcode with a device and read the relevant data into a pertinent IT application on that 468 
device. 469 

The application on the operator’s device will process the relevant data and instruct the operator how 470 
to handle the transport unit. 471 

 Note: The 2D barcode will deliver operational benefits only in those cases where the 472 

operator uses a device with basic IT capability installed. 473 
In a purely manual process (not using any kind of IT), the 2D barcode cannot help 474 
improve operational effectiveness or efficiency. 475 

■ First and Last Mile activities:  476 
First and Last Mile drivers are often sub-contractors for multiple transport companies. Like a 477 
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postal worker, these companies have a regular route and can pick-up freight without any 478 
electronic transaction between the shipper and the Logistics Service Provider. The barcode is 479 
used to capture the address and other essential information to book the transport task in the 480 
Logistic Service Provider’s System. Similarly, the last mile drivers drive for multiple companies 481 

and will pick up freight from various depots. They use the barcode to capture the complete ship-482 
to address into their application to enable route optimization and record handling instructions. 483 

■ Sortation activities: 484 
While a postal code can be used in some geographies to sort freight, there are countries around 485 
the world where the postal code can range between 0.56sq km to 634,000 sq. km and therefore 486 
not granular enough to sort freight. While a GLN could be used to sort freight, implementation 487 
of the GLN is not widespread enough (e.g. B2C deliveries) for Logistic Service Providers to rely 488 

upon when sorting freight. Subsequently, the full address, from country right down to street 489 

number needs to be captured in a barcode to enable sortation process.  490 
Furthermore, access to the data linked to the GLN may not be available (or too slow) at the time 491 
of sorting.   492 

■ Administration activities: 493 
Logistic Service Providers (i.e. sub-contractors) can be paid based on the number of transport 494 
units, the weight of the transport unit and distance the transport unit travels. Subsequently, 495 

they need to be able to capture the information from a barcode (in case there is no advance 496 
electronic record containing the information) to simplify the administration process and enable 497 
them to be paid (more quickly).  498 

■ Redundancy: 499 
With the millions of freight units moving through a single depot daily, Logistic Service Providers 500 
rely on being able to capture the complete address information through a barcode in the event 501 

they have not received the transport instruction via EDI or have lost access to/do not have 502 

access to business systems allowing them to look-up the information.    503 

  504 



Implementation Guideline for encoding transport process information  

Release 1.0, Prototyping and Public Review Draft, October 2020 © 2020-21 GS1 AISBL  Page 18 of 52 

5 Content principles 505 

5.1 Data necessary for correct handling 506 

A critical principle to ensure many stakeholders will implement the standardised 2D barcode is to 507 
keep the content of the barcode simple, meaning limiting the number of data elements included in 508 
it. 509 

At the same time, the information in the barcode must be sufficient for an operator to handle the 510 
transport unit accurately based on that information. The full content of the 2D barcode is intended 511 
to be used only in cases when there is no access to information from an IT system or business 512 
process demands immediate action based on local information. 513 

To achieve the above goals the standard utilises existing GS1 data elements (Application Identifiers) 514 
in combination with the GS1 Digital Link standard.   515 

5.1.1 Expressing data using GS1 Application Identifiers 516 

GS1 Application Identifiers enable a set of attribute :value pairs of data to be encoded in a data 517 
carrier. Each attribute within a pair is a GS1 Application Identifier (AI) expressed as a numeric 518 
string, e.g. ‘00’ is the AI corresponding to the SSCC, ‘420’ is the AI for the ship-to / deliver-to postal 519 
code.  The value is the corresponding value for each GS1 Application Identifier.  For example, 520 
‘106141412345678908’ is an example value for the SSCC where the attribute / AI is ‘00’. 521 

In GS1 barcodes such as GS1 DataMatrix and GS1 QR Code, such attribute:value pairs are 522 

expressed as element strings that are concatenated according to rules defined in sections 7.8 and 523 
7.8.5 of the GS1 General Specifications. 524 

GS1 Digital Link URI provides an alternative syntax for expressing such attribute :value pairs as a 525 
Web URI that can directly link to information and services on the Web.  GS1 Digital Link URI can be 526 
encoded in data carriers that support the encoding of URLs or Web URIs.  These include QR Codes, 527 
NFC tags or DataMatrix symbols.  Note that NFC tags, along with QR Code and DataMatrix symbols 528 

encoded with a GS1 Digital Link URI based on an SSCC are not yet formally approved as a GS1 data 529 
carrier. 530 

GS1 Digital Link is a method by which a range of specific business objectives may be achieved.  For 531 
the purposes of transport, GS1 Digital Link provides a means to encode standardized transport 532 
process information within a 2D barcode traveling with a transport unit. This information can be 533 
used to support transport business processes in the absence of a connection to a remote database.  534 
Conversely, Digital Link can be used to support other applications when an Internet connection is 535 

available. 536 

When GS1 Digital Link URI syntax is used within Scan4Transport applications, the SSCC and its 537 
value are always encoded within the URI path information, while all other GS1 Application Identifiers 538 
are expressed via the URI query string. 539 

The following diagram illustrates the equivalence between the element string notation used in GS1 540 
data carriers such as GS1 DataMatrix and GS1 QR Code and the corresponding GS1 Digital Link URI 541 
syntax that could be used within a QR Code or DataMatrix symbol.  542 

 543 



Implementation Guideline for encoding transport process information  

Release 1.0, Prototyping and Public Review Draft, October 2020 © 2020-21 GS1 AISBL  Page 19 of 52 

 544 

 545 

DataMatrix ECC 200 and QR Code are 2D symbologies that are not reserved exclusively for GS1 use.  546 
They are used by the wider community beyond GS1 and can support native encoding of a URL or 547 
Web UR, including a GS1 Digital Link URI. Symbology identifier ]d1 indicates DataMatrix ECC 200.  548 

Symbology identifier ]Q1 indicates QR Code.  Throughout this document, these are referred to as 549 
'regular' DataMatrix and 'regular' QR Code, to distinguish them from GS1 DataMatrix and  GS1 QR 550 
Code described below, which are exclusively used for encoding element string syntax, NOT GS1 551 
Digital Link URI syntax. 552 

Additionally, GS1 approves a specific encoding within DataMatrix and QR Code symbologies, which it 553 
uses exclusively for encoding element string syntax. GS1 refers to this practice as GS1 DataMatrix 554 
and GS1 QR Code. Symbology identifier ]d2 indicates GS1 DataMatrix, while symbology identifier 555 

]Q3 indicates GS1 QR Code.   556 

 557 

Symbology Symbology 
Identifier 

Use 

'regular' DataMatrix ECC 200 ]d1 Encode Web URIs or URLs, including GS1 
Digital Link URIs 

Not reserved for exclusive use by GS1. 
'regular' QR Code ]Q1 

GS1 DataMatrix ]d2 Encode GS1 element string syntax. 

Reserved for exclusive use by GS1 GS1 QR Code ]Q3 

 558 

 559 
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5.1.2 Application identifiers for transport processes 560 

The tables below list the most commonly used Application Identifiers available to support this 561 
Implementation Guideline. For a full list of AIs, see 562 
https://www.gs1.org/standards/barcodes/application-identifiers 563 

 564 

Table 5-5- General Application Identifiers recommended for logistic and transport process information 565 

Application 
Identifier 

Data Content Format 

00 Serial Shipping Container Code (SSCC)  N2+N18 

330n Logistic weight, kilograms N4+N6 

331n Length of first dimension, metres N4+N6 

332n  Width, diameter, or second dimension, metres N4+N6 

333n Depth, thickness height, or third dimension, metres N4+N6 

336n Logistic volume, cubic metres N4+N6 

401 Global Identification Number for Consignment (GINC) N3+X..30 

402 Global Shipment Identification Number (GSIN) N3+N17 

403 Routing Code N3+X..30 

410 Ship-to / Deliver-to Global Location Number N3+N13 

413 Ship for - Deliver for - Forward to Global Location Number N3+N13 

420 Ship-to / Deliver-to postal code within a single postal authority N3+X..20 

 566 

 Note: Rows of the table below that are shaded in gray indicate Application Identifiers that 567 
may require non-Latin characters. To encode non-Latin characters within the alphanumeric 568 
value, use percent-encoding as defined in RFC 3986. A space character SHOULD be encoded 569 
as a single plus symbol, +. 570 

 571 

Table 5-1 New GS1 Application Identifiers created for encoding transport process information  572 

Type Application 
Identifier Data Content Description Example 

A
d

d
re

ss
 In

fo
rm

at
io

n
 

4300 
Ship-to / Deliver-to 
Company Name 

Name of the company receiving 
the freight unit 

Company XYZ 

4301 
Ship-to / Deliver-to 
Contact 

Name of the person receiving the 
freight unit 

Jane Doe 

4302 
Ship-to / Deliver-to 
Address line 1 

Receiving company / residential 
street address (Line 1) 

Nexus Business Park 

4303 
Ship-to / Deliver-to 
Address line 2 

Receiving company / residential 
street address (Line 2) 

8 Nexus Court 

4304 
Ship-to / Deliver-to 
Suburb 

Receiving company / residential 
Suburb 

Mulgrave 

4305 
Ship-to / Deliver-to 
Locality 

Receiving company / residential 
Locality (town, city) 

Melbourne 

https://www.gs1.org/standards/barcodes/application-identifiers
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4306 
Ship-to / Deliver-to 
Region 

Receiving company Region (state) 
Victoria 

4307 
Ship-to / Deliver-to 
Country Code 

Receiving company / residential 
Country 

AU 

4308 
Ship-to / Deliver-to 
telephone number 

Contact phone number for the 
receiver of the freight unit.  
Used to populate the system when 
no EDI has been received 

316091234567 

4310 
Return-to Company 
Name 

Company name for the return to 
address 

 

4311 Return-to Contact 
Name of the contact freight unit is 
to be returned to 

 

4312 
Return-to Address 
line 1 

Return to company / residential 
street address (Line 1) 

 

4313 
Return-to Address 
line 2 

Return to company / residential 
street address (Line 2) 

 

4314 Return-to Suburb 
Return to company / residential 
Suburb/Town/City 

 

4315 Return-to Locality 
Return to company / residential 
Locality (town, city) 

Mulgrave 

4316 Return-to Region 
Return to company / residential 
Region (state) 

Victoria 

4317 
Return-to Country 
Code 

Return to company / residential 
Country 

AU 

4318 
Return-to Postal 
Code 

Return to company / residential 
Postcode 

 

4319 
Return-to telephone 
number 

Contact phone number for the 
Return to company for the freight 
unit. 

 

Trans
port 
Task 4320 

Service code 
description 

Freight service code specifies if it 
is a standard, express, overnight, 
same day service, etc.  This will be 
unique text from the shipper. 

Express 

Freight 
Unit 4321 

Dangerous Goods 
Flag 

A flag to indicate if the freight unit 
contains Dangerous Goods 

0 (=NO) or 1 (=YES) 
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B
o
o
le

a
n

 I
n

d
ic

a
to

r
 4322 Authority to leave 

This indicates to the operator that 
he/she may leave the transport 
unit at the destination location. 
Implies the operator does not 
need to hand the transport unit 
over to a person. 

Also implies no signature from 
recipient is required. 

0 (=NO) or 1 (=YES) 

4323 
Signature Required 
Flag 

 This indicates to the operator that 
the operator must get a signature 
from the recipient for having 
delivered the transport unit to the 
intended destination. 

This implies that delivery must be 
made to a person. 

0 (=NO) or 1 (=YES) 

D
e

liv
e

ry
 In

st
ru

ct
io

n
 

4324 
Not before Delivery 
Date Time 

 In transportation, it is a common 
business requirement to not 
deliver before a set date. 

YYMMDDHHMM 

4325 
Not after Delivery 
Date Time 

 In transportation, it is a common 
business requirement to deliver 
before a set date. 

YYMMDDHHMM 

4326 Release date 

 Sometimes transport service 
providers are required to “hold” 
transport units for a while before 
these transport units are allowed 
to be sent out to recipients. 

YYMMDD 

5.2 Using transport data elements 573 

To support an application and ensure data is available where and when it is needed, one must 574 
consider the different transport activities related to the first and last mile of a delivery, sortation, 575 

and administration related to transportation and logistics. 576 

5.2.1 Transport Unit information 577 

A transport unit will have sets of information related to the unit: 578 

■ Identification Keys for the Transport Unit; 579 
We distinguish two types of Transport Unit ID Keys: 580 

□ The GS1 SSCC (Serial Shipping Container Code) as a globally unique unambiguous ID Key.  581 
Any stakeholder creating transport units may assign an SSCC.  582 
The SSCC is guaranteed to be unique regardless of who assigned the SSCC. 583 

□ Carrier specific ID keys; 584 
Carriers currently often uses proprietary ID Keys that are unique within their own network. 585 

That enables them to handle the transport units throughout their own network using their 586 
own (sophisticated) IT systems. 587 
For example, the global postal networks use the so-called “S10” ID Key to identify postal 588 
transport units uniquely (the Universal Postal Union calls them postal items) across all postal 589 
operators participating in the UPU network. 590 

■ Physical characteristics of the Transport Unit. 591 
Information regarding dimensions (width, height and length), volume and weight. 592 
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■ Service indicator. 593 
Transport service providers organise and sell their services along a number of different options 594 
(e.g. Air vs land transport, expedited vs deferred service, groupage versus parcel, tracked vs 595 
non-tracked). 596 

Operators handling the transport units may use the service indicator to determine the 597 
appropriate way to process the transport unit (both physically and in terms of information they 598 
need to capture for the unit). 599 

■ Carrier specific handling information. 600 
Many carriers require a so-called “routing code” to be included on the transport label. 601 
They may use this routing code as (additional) information to enable them to handle transport 602 
units in their own network efficiently and effectively. 603 

Using this information an operator may confirm they are handling a transport unit they are 604 

supposed to handle as well as determine how/when to handle it (e.g. heavy or bulky transport units 605 
may need to be handled with certain equipment and/or first/last). 606 

 Note: When the operator uses a device to scan the 2D barcode, which is then processed 607 

by an application installed on the device, this application may provide relevant instruction 608 
to the operator based on business rules configured in the application. 609 

5.2.2 Address information  610 

Information regarding addresses related to the Transport & Logistics services that are applicable for 611 
the transport unit are also needed. 612 

Two different addresses are relevant and may be included in the barcode: 613 

1. The ship-to / deliver-to address; 614 
Identifies the location of the destination for the transport unit as precisely as possible. 615 

2. The return-to address; 616 
In case a transport unit cannot be delivered (or is refused), the transport unit may be 617 

returned to a location determined by the sender of the transport unit. 618 

An address (be it ship-to or return-to) consist of a number of logical components. The 619 
representation of an address (based on these components) varies widely across different countries 620 
in the world. 621 

The Universal Postal Union has done a lot of good work on analysis of and design for addresses, 622 
which they incorporated in global postal standards.  This Implementation Guideline leverages the 623 
UPU standards. 624 

Here are the components (data elements) that may make up an address for transportation 625 

purposes. 626 

■ Party name (Party may be a company or a consumer) 627 
E.g. Chris Foster 628 

■ Address lines. 629 
In Scan4Transport, we allow for up to two address line fields. 630 

E.g., 22 Quebec Street 631 
Always use address line 1 first, and then address line 2 (if needed). 632 

■ Postal Code (e.g. V5T 1G7) 633 

■ Country Code according to ISO 3166 Alpha-2 standard (e.g. CA “Canada”). 634 
Always include this data element. 635 

■ Region – e.g. British Columbia, Bavaria   636 

■ Locality – e.g. Vancouver, Munich 637 

■ Suburb – e.g. Mount Pleasant 638 

■ Contact information. 639 
This consists of the following data elements: 640 

http://www.upu.int/en.html
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□ Contact name; 641 
Information on whom to contact for further enquiries. 642 
E.g. “Chris Foster”; 643 

□ Contact Phone: 644 

E.g. “+1 123 456 7890”. 645 

 Note-1: There is a logical hierarchy across four of the above data elements for geographical 646 

areas that all stakeholders must consider to ensure all stakeholders will interpret these data 647 
elements consistently.  648 
That is a pre-requisite to all operators handling the transport unit being able to handle it 649 
correctly. 650 
Data element “Country Code” covers the largest geographical area. 651 

The data element “Region” describes an area within the country specified in data element 652 
“Country Code”.  653 

The “Locality” represents a smaller area within the “Region”. 654 
The Suburb represent a smaller area within the Locality. 655 
Therefore, in order of decreasing geographical size we have  656 
“Country Code”, “Region”, “Locality” and “Suburb”. 657 
Figure below illustrates this hierarchy. 658 

Figure: Geographical hierarchy 659 

 660 

Note-2:  Address formats vary widely from country, so do the minimum data-elements that 661 
need to be available to accurately deliver. Data elements available in many countries do not 662 

exist in others (e.g. postal codes). Many other data elements are ambiguous if used on their 663 
own. E.g., same street address may appear in a different locality, same locality may exist in 664 
different regions. 665 
 666 

You will generally need combinations of data elements to ensure uniqueness. 667 

Examples: 668 

1) In many geographies, users should represent the address by the following: 669 
Country Code + Post Code + Street address line 1. 670 
2) In the absence of Postal Codes, you probably need 671 
Country Code + Region + Locality + Street address line 1 (maybe even also street address line 2). 672 
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5.2.3 Goods related information 673 

The nature of the Goods that are inside the transport unit may significantly affect how to handle the 674 
transport unit properly. 675 

The following data elements are valuable to assist operators in determining if they should handle the 676 

transport unit at all and if so, how: 677 

Dangerous Goods indicator. 678 
Transporting Dangerous Goods is subject to legal requirements that can be highly detailed and 679 
prescriptive. In many cases, transport operators need specific licenses to handle specific types of 680 
dangerous goods. Most logistic service providers are not allowed by law to handle dangerous goods 681 
(for lack of proper licenses). 682 

The indicator in a 2D barcode would enable the operator to determine quickly whether he/she runs 683 

the risk of handling transport units that they are not allowed to handle. 684 

Service code description. 685 

 686 

5.2.4 Delivery Instructions 687 

A group of data elements that relate to the activities (business requirements) that the operator 688 

needs to take into account when dropping off the transport unit at the final destination. 689 

We distinguish the following data elements for delivery instructions: 690 

■ Signature Required. 691 
This indicates to the operator that the operator must get a signature from the recipient for 692 
having delivered the transport unit to the intended destination. 693 

This implies that delivery must be made to a person. 694 

■ Authority to leave. 695 

This indicates to the operator that he/she may leave the transport unit at the destination 696 
location. Implies the operator does not need to hand the transport unit over to a person. 697 
Also implies no signature from recipient is required. 698 
However, this and the above instruction are independent business requirements. 699 
For a specific transport unit we may specify “Signature Required” is no and we may also specify 700 
“Authority to leave” is no. 701 

In that case, the operator must still hand over the transport unit to a person at the destination 702 
location (even though the person does not have to sign for receipt). 703 

■ Not after Delivery Date Time. 704 
In transportation, it is a common business requirement to deliver before a set date. Additionally 705 
a latest time for the delivery may be specified. 706 

■ Not before Delivery Date Time. 707 
In transportation, it is a common business requirement to not deliver before a set date. 708 

Additionally an earliest time for the delivery may be specified. 709 

■ Release date. 710 
Sometimes transport service providers are required to “hold” transport units for a while before 711 
these transport units are allowed to be sent out to recipients.  712 
E.g., when a new product is released and Customers have pre-ordered, the Seller may have 713 
promised Customers that orders will be shipped from a specific date onwards. 714 
The Seller may in fact already have pre-positioned those Customer Orders (Shipments) in 715 

several “holding” location in the Delivery networks to ensure speedy delivery to those 716 
Customers that have pre-ordered. 717 
They will then specify to the LSP responsible for those locations that those Orders/Shipments 718 
may not be despatched from those holding locations until the date they communicated to the 719 

market.  720 
In this Implementation Guideline, we refer to such a date as the release date. 721 
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5.2.5 Transaction Information 722 

Transportation is always executed as a result of one or several transactions among stakeholders. 723 

To be able to link the transport execution back to the relevant transactions, we need to be able to 724 
include Identification Keys for those transactions. 725 

We distinguish the following data elements related to transactions: 726 

■ Shipment Identification. 727 
Shipment refers to the Trade Transaction between Buyer and Seller of the Goods. 728 
The Shipment ID remains the same regardless of the number of transport movements that the 729 
shipment may travel on during the end-to-end journey from original source of the Goods to the 730 
final Destination for the Goods. 731 

The GS1 Global Shipment Identification Number (GSIN) may be used as ID Key for the 732 

Shipment. 733 

■ Consignment Identification. 734 
Consignment refers to the Logistics Services transaction that occurs between a Buyer of those 735 
services (the Logistics Services Client or LSC) and the Seller of those services (the Logistics 736 
Service Provider or LSP). 737 
As indicated above, a Shipment may travel over several transport movements. Each of those 738 

transport movements may be executed under a different logistic services transaction. Whenever 739 
the transport movement is executed under a separate logistic services transaction, it will be 740 
considered a separate Consignment in this Implementation Guideline. 741 
GS1 provides the Global Identification Number for Consignments (GINC) as ID Key for 742 
Consignments. 743 

 Note: These transaction ID Keys are included on the assumption that they are processed by 744 

the operator (in the application on his/her device and/or later on when he/she connects with 745 
the transport service providers main IT systems). 746 

In that scenario, these references may be used to access relevant additional information 747 
related to those transactions. 748 
They may also be used as part of the provision of information on transport execution progress 749 
to the relevant stakeholders in those transactions. 750 
This is especially important when it comes to the various administrative processes related to 751 
the transactions. 752 
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5.2.6 Overview of main delivery scenarios 753 

In various places in this Implementation Guideline, we have indicated that the transport & logistics 754 
(T&L) network used for the end-to-end journey of Shipments from Seller to Buyer may take quite 755 
different forms. 756 

The configuration of the T&L network affects the way the transport unit labels (and 2D barcodes on 757 
them) may be used at the different stages in these T&L networks. 758 

So let us look at the most common T&L network configurations and their main characteristics: 759 

1. An integrated network under the total control of a single Logistic Service Provider and little 760 
or no outsourcing to subcontracted logistic service providers. 761 
Some Courier, Express and Parcel carriers claim to operate networks of this kind. 762 

In fact, they do run parts of their networks like that in a number of geographies (but they 763 

do not in every geography they operate in). 764 
All administrative processes (including financial settlement) for the Shipments are handled 765 
between the single LSP and the Logistic Services Client (LSC). 766 

2. A network operated under the direction of a lead Logistic Service Provider. 767 
This kind of network is virtually integrated. The lead Logistics Service Provider (LLP) 768 
subcontracts significant parts of the network to other logistic services providers. 769 

The LLP takes responsibility towards his Logistics Services Client (LSC) to manage the 770 
transportation end-to-end and provide information on progress of transport execution across 771 
the entire virtual network for the Shipments of the LSC. 772 
All administrative processes (including financial settlement) for the Shipments are handled 773 
between the LLP and the LSC. 774 
The LLP takes care of all administrative processes related to the subcontracted logistic 775 
services (Consignments) with the subcontracted LSPs. 776 

A good example is the global Postal network. 777 
The LSC hands the transport unit over to the Postal operator in the origin country. This 778 
origin postal operator arranges transportation to the destination country. This operator also 779 
“books” the delivery transport movement with the Postal Operator in the destination 780 
country. 781 
The LSC interacts with the postal operator at origin only: booking, paying, tracking end-to-782 

end is all between the two of them 783 

3. A network operated under the direction of the Seller (Sender of the Goods) 784 
In this type of network, the Seller takes care of all interactions with the Logistic Service 785 
Providers (LSP) handling the transport units over the lifecycle of the transport units. 786 
The Sender selects which LSP to use for each transport movement required to transport the 787 
Goods efficiently and effectively from Seller to Buyer. 788 
The Seller books the transport movements (Consignments) with the selected LSP. 789 

The LSP will execute the transportation. The Seller needs to receive the relevant information 790 

on progress of the transport execution. 791 
The Seller will also take care of all the administrative processes (including financial 792 
settlement) with the LSP for services rendered,  793 

It will be clear that the business requirements for the transport unit labels (and thus for the 2D 794 
barcodes on those labels) will be quite different in each of those types of networks. 795 

5.2.7 Mapping to GS1 identification keys 796 

It is important that we properly understand the main concepts that we use ID Keys for such as 797 
Shipment, Consignment and Transport Unit. 798 

The figure below illustrates the concepts of Shipment and Consignment (as defined by UN/CEFACT, 799 
UBL, GS1 and others) and how each of these are identified using the GS1 standards. 800 

 801 

 802 
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Figure 5-1 Consolidated fulfilment – Shipment vs Consignment 803 

 804 

The figure shows two trade transactions (Shipments; dotted grey arrows) covering the 805 
Sale/Purchase of Goods:  806 
one between Seller A and Buyer A, the other between Seller B and Buyer B. 807 
This Sale typically identifies Product Codes (GTIN), quantities ordered, prices, and delivery terms 808 

among other things. 809 

Those two trade transactions (Shipments) result in a number of transport movements (solid grey 810 
arrows) to deliver the goods Sold/Purchased. The parties involved in the trade transactions (as 811 
Logistic Services Clients or LSC) will arrange these transport movements with their Logistic Service 812 
Providers (LSP) resulting in a number of logistic services transactions. 813 

The figure shows five transport movements. We assume here each of these transport movements is 814 

executed under a separate logistic services transaction / contract (Consignment). 815 

The trade transaction sent under each Shipment must be identified unambiguously for several 816 
reasons1. In the figure, we identify each of the two Shipments unambiguously by its own unique 817 
Global Shipment Identification Number (GSIN). 818 

Similarly, each of the Consignments should be identified unambiguously for several (other) 819 
reasons2. In the figure, we identify each of them unambiguously with its own unique Global 820 
Identification Number for Consignment (GINC).  821 

The figure also shows various kinds of packaging used to transport the goods in the five 822 
consignments. E.g. pallets and different sizes of boxes. 823 

Within the context of this Implementation Guideline, we will use the term “Transport Unit”3 to refer 824 
to an item of any composition established for transport, which needs to be managed through the 825 
supply chain. Transport units take many forms, a single box/parcel containing a limited number of 826 

 
1 EU VAT Ecommerce package regulations coming into effect 1st July 2021 rely on unambiguous identification 
of the Sales/Trade transaction. Furthermore, Seller and Buyer of the Goods may base financial settlement 
between them on this unambiguous identification (GSIN).  
2 For instance, financial settlement for the logistic services between the LSC and LSP may be based on this 
unambiguous identification (GINC). 
3 In line with ISO/IEC 15459-1  
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products (in e-commerce often just one), a pallet of multiple products, or an intermodal container 827 
containing multiple pallets. 828 

The GS1 ID Key for a transport unit is the Serial Shipping Container Code (SSCC). 829 

Transport units must be labelled in order to enable handling them efficiently and effectively.  830 

As indicated in the Vision section above, once a transport unit has been labelled, all stakeholders 831 
handling the transport unit should use that label over the life of the transport unit. 832 

The figure to the right shows a sample label with a linear GS1-128 barcode and a 2D barcode 833 
(compliant with this Implementation Guideline).  834 

For this label, take note of several points: 835 

■ At the bottom of the label, there is the GS1-128 barcode 836 

(linear barcode) that contains the SSCC, which 837 

unambiguously identifies the unit over its entire lifetime. 838 
 839 

■ The middle of the label contains a GS1 2D barcode, which 840 
also contains the SSCC. This is valuable because scanning 841 
the 2D barcode can capture all relevant data elements in a 842 
single scan.  843 

■ Not all stakeholders may be able to scan and use 2D 844 

barcodes. Providing a linear barcode with the SSCC 845 
ensures the transport unit may be handled effectively and 846 
efficiently. 847 

 Note: The sample label shown here was taken from the 848 

GS1 Logistics Label Guideline (Release 1.3). Please 849 
always refer to the current GS1 Logistic Label guideline 850 
when designing and programming the creation of labels 851 
attached to transport units. 852 

  853 

https://www.gs1.org/docs/tl/GS1_Logistic_Label_Guideline.pdf
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PART II - RULES 854 

6 Identification rules 855 

6.1 Identification keys 856 

A key is an attribute (or group of attributes) of an entity that serves to uniquely identify that entity, 857 
within some specified domain of entities. 858 

6.2 SSCC 859 

The Serial Shipping Container Code (SSCC) provides functionality to support the management 860 
(tracking, tracing, storage, etc.) of logistic units through the supply chain. To ensure global 861 
uniqueness and traceability, the physical builder of the logistic unit or the brand owner of the logistic 862 
unit is responsible for the allocation of the SSCC. 863 

6.3 GSIN 864 

An individual Global Shipment Identification Number (GSIN) is a unique number, which remains the 865 
same for the life of the grouping of logistics or transport units to which it is assigned. When 866 
assigning a GSIN, the rule is that an individual GSIN number must not be reallocated within ten 867 
years of the shipment date from the seller or third party logistics provider (sender) of the GSIN to a 868 
trading partner buyer (recipient) to comply with the regulations of the World Customs Organisation 869 

(WCO). GSIN meets the requirements for UCR (Unique Consignment Reference) according to the 870 

WCO. For goods that circulate within one country (domestic transport), the period of reuse is based 871 
on either governmental, industry or the discretion of the seller (sender) of the goods. The GSIN 872 
SHALL be assigned by the Seller of the Goods 873 

6.4 GINC 874 

An individual Global Identification Number for Consignment is a unique number, which remains the 875 

same for the life of a grouping of logistics or transport units to which it is assigned. When assigning 876 
a GINC, the rule is that an individual GINC number must not be reallocated within one year of the 877 
shipment date from the freight forwarder assigning the GINC to a transport. However, prevailing 878 
regulatory or industry organisation specific requirements may extend this period. 879 

The GINC SHALL be assigned by the LSC or by the LSP involved in the Logistic Services transaction.  880 

6.5 GS1 Company Prefix (GCP) 881 

The GS1 Company Prefix is included at the beginning of the GS1 identification keys and so 882 
establishes global uniqueness (see section 9 for more information).  883 

■ The GS1 Company Prefix SHALL only be used to issue keys by or on behalf of the company that 884 
is the licensee of the GS1 Company Prefix, in accordance with the key allocation rules specified 885 
in GENSPECS section 4 Application rules and management practices.  886 

■ When the ownership or legal structure of the company that assigned the key changes, for 887 

example due to a merger, acquisition, split or spin-off, the responsibility for the GS1 Company 888 
Prefixes SHALL be re-arranged according to the rules in GENSPECS section 1.6 Allocation.  889 

 890 

  891 
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7 Scan4Transport label rules 892 

7.1 Creating the Scan4Transport label 893 

Only the Seller (Sender) of the goods, who creates the transport units when packing the goods into 894 
those units for transport, knows the relevant set of information. For that reason, the sender should 895 
allocate the SSCC and generate the label for the transport unit. 896 

7.2 Minimum data elements 897 

When creating a Scan4Transport compliant transport label an SSCC (00) is the required identifier.   898 

If the 2D barcode is intended to support ship-to address information, the following data elements 899 
are recommended as a minimum: 900 

■ SSCC (00) 901 

■ Ship-to / Deliver-to address line 1 (4302) 902 

■ Ship-to / Deliver-to postal code within a single postal authority (420) 903 

Other data elements may also be included as a transport company deems necessary for a particular 904 
transport service, customer, or geographical destination.  The Implementation Guideline defines 905 
these other data elements and allows for a user to include those data elements necessary to support 906 
their business.  907 

 Note: The nature of the Digital Link standard allows for other information to be accessible via 908 

a network connection.  Additionally, adding many data elements to the 2D barcode may 909 

create a barcode that is larger than a transport label can accommodate.  910 

7.3 Additional barcodes 911 

A Scan4Transport label SHALL include a GS1-128 barcode encoding the SSCC along with the two-912 
dimensional barcode containing Scan4Transport data elements. 913 

  914 
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PART III – IMPLEMENTATION  915 

8 Two approaches to Scan4Transport  916 

When implementing Scan4Transport, user organisation may choose one of two main approaches: 917 

Please refer to the Figure “Two approaches to Scan4Transport”. 918 

■ Build on the current GS1 2D barcodes (GS1 DataMatrix and GS1 QR code). 919 
In this approach, user organisations will use GS1 2D barcodes on the Logistic Label. 920 
All data elements encoded have to comply with the current rules for the GS1 barcodes.  921 
One of those rules is that user organisations must use the GS1 element string rules and then 922 
encode the information in the GS1 2D barcode. 923 

■ Build on the GS1 Digital Link standard. 924 
In this approach, the user organisation will use non-GS1 (referred to as “regular”) 2D barcodes 925 
(DataMatrix and QR code) on the Logistic Label. 926 
The content for the regular 2D barcodes will have to comply with the Digital Link rules. 927 
One of those rules is that the barcode content must be constructed as a Digital Link URI 928 
(Uniform Resource Identifier). 929 

 930 

Both approaches use GS1 Application Identifier and value pairs to construct the content of the 2D 931 
barcode. 932 

In both approaches, “special characters” may still be included in the barcode using the percent 933 
encoding approach described in RFC 3986. In this context, “special characters” are characters that 934 

are not included in the character set allowed for the specific type of barcode. 935 

 936 

 Figure - Two approaches to Scan4Transport 937 

 938 

9 Mapping address data elements to Application Identifiers 939 

Address formats vary widely from country to country. Local conventions for writing are different e.g. 940 
some countries will generally write the house number before the street name whereas in other 941 

countries people will always write the house number after the street name. Many more local 942 
variations related to other data elements that make up an address exist. 943 

For correct interpretation by systems, we need to provide unambiguous standard ways to structure 944 
the components of an address in order for the Scan 4 Transport approach to work well across large 945 
numbers of stakeholders implementing the S4T approach. 946 
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In this chapter, we have included a number of sample addresses from various parts of the world and 947 
indicated which GS1 Application Identifiers should be used to identify each of the address data 948 
elements. 949 

The guidance provide here is based on globally widely accepted and implemented approaches such 950 

as those followed by the UPU (Universal Postal Union) and schema.org. 951 

 Note: In below examples we consistently use AI 420 (Postal Code) and AI 4307 (Country 952 

Code) to include these two data elements separately rather than using AI 421 which 953 
combines country code and postal code. We recommend user organisations 954 
implementing Scan4Transport adopt this as common practice. 955 
The main reason for this is that many (even most) transportation is within a single 956 
country. For domestic transport, we can then suffice with including AI 420 (and omit AI 957 

4307), making the QR code smaller or allowing more other data elements to be included.  958 

9.1 Sample addresses 959 

GS1 Japan  960 
Place Canada, 7-3-37 Akasaka, Minato-ku,  961 
Tokyo JAPAN 107-0052, 962 

Data Element Representation Description Example Context 

Ship-to / Deliver-to Company 4300 Name of the company 
and/or per receiving 
the freight unit 

GS1 Japan Japan 

Ship-to / Deliver-to Address line 1 4302 Receiving 
company/residential 
street address line 1 

Place Canada, 7-3-37 
Akasaka 

Japan 

Ship-to / Deliver-to Suburb 4304 Receiving 
company/residential 
Suburb 

Minato-ku Japan (City) 

Ship-to / Deliver-to Locality 4305 Receiving 
company/residential 
Locality 

Tokyo Japan (Prefecture) 

Ship-to / Deliver to postal code 
within a single postal authority 

420 Ship to / Deliver to 
postal code 

107-0052 Japan 

Ship-to / Deliver-to Country Code 4307 ISO 3166 Alpha-2 
code for the Country 

JP Japan 

 963 

GS1 France 964 
21, boulevard Haussmann, 965 
75.009 PARIS FRANCE 966 

Data Element Representation Description Example Context 

Ship-to / Deliver-to Company 4300 Name of the company 
and/or person 
receiving the freight 
unit 

GS1 France France 

Ship-to / Deliver-to Address line 1 4302 Receiving 
company/residential 
street address line 1 

21, boulevard Haussmann France 

Ship-to / Deliver-to Suburb 4304 Receiving 

company/residential 
Suburb/Town/City 

Paris France (City) 

Ship-to / Deliver to postal code 420 Ship to - Deliver to 
postal code 

75009 France 

Ship-to / Deliver-to Country Code 4307 ISO 3166 Alpha-2 
code for the Country 

FR France 

 967 
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 968 
Transport LAMBOLLEY 969 
Zone Industrielle des Feuilles zone A 970 
21 Rue des Entrepôts 971 

SEYSSUEL 972 
(FR) 38200 France 973 
 974 

Data Representation Description Example Context 

Ship-to / Deliver-to 
Company 

4300 Name of the company and/or 
per receiving the freight unit 

Transport LAMBOLLEY France 

Ship-to / Deliver-to Address 
line 1 

4302 Receiving company / residential 
street address line 1 

Zone Industrielle des 

feuilles, Zone A 
France 

Ship-to / Deliver-to Address 
line 2 

4303 Receiving company/residential 
street address line 2 

21 Rue des entrepôts France 

Ship-to / Deliver-to Suburb 4304 Receiving company / residential 
Suburb 

SEYSSUEL France 

Ship-to / Deliver to postal 
code  

420 Ship-to / Deliver-to postal code 38200 France 

Ship-to / Deliver-to 

Country Code 
4307 ISO 3166 Alpha-2 code for the 

Country 
FR France 

 975 
 976 
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GS1 Ireland  977 
2nd Floor, The Merrion Centre  978 
Nutley Lane  979 
Donnybrook, Dublin 4  980 

County Dublin, D04KF62 Ireland  981 

Data Element Representation Description Example Context 

Ship-to / 
Deliver-to 
Company 

4300 Name of the company 
and/or per receiving the 
freight unit 

GS1 Ireland Ireland 

Ship-to / 
Deliver-to 
Address line 
1 

4302 Receiving 
company/residential street 
address (Line 1) 

2nd Floor, The Merrion Centre Ireland 

Ship-to / 
Deliver-to 
Address line 
2 

4303 Receiving 
company/residential street 
address (Line 2) 

Nutley Lane Ireland 

Ship-to / 
Deliver-to 
Suburb 

4304 Receiving 
company/residential 
Suburb/Town/City 

Donnybrook  Ireland (City) 

Ship-to / 
Deliver to 
Locality  

4305 Receiving company Region – 
Territories 

Dublin 4 Ireland 

Ship-to / 
Deliver-to 
Region 

4306 Receiving 

company/residential 
State/Locality 

County Dublin Ireland 

Ship-to / 
Deliver to 
postal code  

420 Ship to - Deliver to postal 
code 

D04KF62 Ireland 

Ship-to / 
Deliver-to 
Country Code 

4307 ISO 3166 Alpha-2 code for 
the Country 

IE Ireland 

 982 
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GS1  983 
300 Charles Ewing Blvd 984 
Ewing Township, NJ 08628 USA 985 

Data Element Representation Description Example Context 

Ship-to 
/Deliver-to 
Company 
Name 

4300 Name of the company and/or 
per receiving the freight unit 

GS1 USA 

Ship-to 
/Deliver-to 
Address line 
1 

4302 Receiving 
company/residential street 
address line 1 

300 Charles Ewing Blvd. USA 

Ship-to 
/Deliver-to 
Suburb 

4304 Receiving 
company/residential Suburb 

Ewing Township USA (Town) 

Ship-to / 
Deliver-to 

postal code 

420 Ship-to / Deliver-to postal 
code  

08628 USA 

Ship-to / 
Deliver-to 
Country Code 

4307 ISO 3166 Alpha-2 code for 
the Country 

US USA 

 986 
 987 
GS1 Australia Melbourne Office 988 
Nexus Business Park 8 Nexus Court,  989 

Mulgrave Victoria 3170 Australia 990 

Data Representation Description Example Context 

Ship-to / 
Deliver-to 
Company 

4300 Name of the company and/or 
per receiving the freight unit 

GS1 Australia Melbourne Office Australia 

Ship-to / 
Deliver-to 
Address line 
1 

4302 Receiving 
company/residential street 
address (Line 1) 

Nexus Business Park Australia 

Ship-to / 
Deliver-to 
Address line 
2 

4303 Receiving 
company/residential street 
address (Line 2) 

8 Nexus Court Australia 

Ship-to / 
Deliver-to 
Suburb 

4304 Receiving 
company/residential 
Suburb/Town/City 

Mulgrave Australia (City) 

Ship-to / 
Deliver-to 
Locality 

4305 Receiving 
company/residential 
State/Locality 

Melbourne Australia 

Ship-to / 
Deliver-to 
postal code  

420 Ship to - Deliver to postal 
code  

3170 Australia 

Ship-to / 

Deliver-to 
Region 

4306 Ship to - Deliver to Victoria Australia 

Ship-to / 
Deliver-to 
Country Code 

4307 ISO 3166 Alpha-2 code for 
the Country 

AU Australia 

 991 

 992 
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10 Support for non-Latin characters 993 

Many of the data elements that the S4T approach created new AI for, will contain characters that 994 
cannot be included in the Scan4Transport barcode as-is. 995 

Common examples of such characters are “space” and so-called non-Latin characters such as ä, Ü, 996 
ñ, Ô, ç and entire languages (e.g. Korean, Thai, Chinese). 997 

All of the address examples in the previous chapter included “space” characters. 998 

One of the French address examples above included ô (21 Rue des Entrepôts 999 

 1000 
The characters that can normally be encoded within a barcode are those appearing in the invariant 1001 
subset of ISO/IEC 646, as shown in Figure 7.11-1 of the GS1 General Specifications.  This does not 1002 

include any non-Latin characters. 1003 
 1004 

Fortunately, the global Unicode standard UTF-8 is widely used in the World Wide Web to define how 1005 

these so-called “special characters” may be expressed using hexadecimal characters ( 0-9 and A-F ) 1006 
to identify such characters within the Unicode character code tables.  By using UTF-8 in combination 1007 
with Percent-encoding defined within RFC 3986, it is possible to express any "special" character 1008 
within a Web URI or within in the string of “allowed” characters that may be encoded in the barcode. 1009 
This approach ensures that anybody who reads the barcode and decodes it will be able to recreate 1010 
the correct content for each data element in the barcode even if those data elements contained 1011 
“special characters”.  For this reason, the GS1 General Specifications will note that percent-encoded 1012 

values may appear within the encoding of GS1 Application Identifiers 4300-4306, 4310-4316 and 1013 
4320 – and that if such percent-encoded sequences appear, they should be decoded to the 1014 
corresponding special characters 1015 

 1016 

10.1 Percent encoding (RFC 3986) 1017 

RFC 3986 defines how Percent Encoding can be used to represent non-Latin characters within URIs.  1018 

Each non-Latin character is first converted to UTF-8 and then encoded using percent encoding, 1019 

where each byte is expressed as a literal percent symbol followed by two hexadecimal characters.   1020 

RFC 3629 defines UTF-8. 1021 

 1022 

Example: 1023 

“Café Niçoise” would be encoded as  1024 

Caf%C3%A9+Ni%C3%A7oise 1025 

The “é” is encoded as “%C3%A9”,  1026 

the “ç” is encoded as “%C3A7” and  1027 
the space character may be encoded as “%20” or “+” as a special alias for “%20” as per RFC 3986. 1028 

 Note: Most programming and scripting languages provide built-in commands that 1029 

support for URL / URI encoding / decoding. These commands take care of percent 1030 
encoding, although there may be variations in how these work across programming 1031 
languages.   1032 
Typically, these built-in functions don’t express space as ‘+’ but instead use %20 – 1033 
although' ‘+’ is more compact. 1034 

The following GS1 Application Identifiers may use percent encoding to express values containing 1035 
non-Latin characters:   1036 

• 4300-4306,  1037 

• 4310-4316 and  1038 

• 4320. 1039 

 1040 
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Example Address: 1041 

Av. 9 de Julho, 3183 1042 
Apt 125 1043 
Jardim Paulista 1044 

São Paulo, SP 1045 
CEP 01407-000 1046 
 1047 
Ship-to / deliver-to Address one: Av. 9 de Julho, 3183 1048 

Ship-to / Deliver-to address two: Apt 125 1049 

Ship-to / Deliver-to Suburb: Jardim Paulista 1050 

Ship-to / Deliver-to Locality: São Paulo (ã encoded as %C3%A3 ) 1051 

Ship to / Deliver-to Region: SP 1052 

Ship-to / Deliver-to postal code within a single postal authority: CEP 01407-000 1053 

 1054 

10.2 Handling of percent encoding in programming. 1055 

Many programming languages provide built-in functions for percent-encoding and percent-decoding, 1056 

as indicated in the table below: 1057 

 1058 

Programming language Function for percent-encoding Function for percent-decoding 

JavaScript encodeURIComponent(str) decodeURIComponent(str) 

Java java.net.URLEncoder.encode(str, 
StandardCharsets.UTF_8) 

java.net.URLDecoder.decode(str, 
StandardCharsets.UTF_8) 

Python urllib.parse.quote(str) urllib.parse.unquote(str) 

.Net Uri.EscapeDataString(str) 
OR 
HttpUtility.UrlEncode(str) 

Uri.UnescapeDataString(str) 
OR 
HttpUtility.UrlDecode(str) 

 1059 

 Note: The table contains some of the most popular programming environments, but is 1060 

not intended to be comprehensive. 1061 
Consult the manuals / help-functions of your programming environment to determine the 1062 

appropriate functions to us within your environment. 1063 

 1064 

11 Using GS1 barcode based approach 1065 

In this approach, user organisations will use GS1 2D barcodes on the Logistic Label, typically 1066 
GS1DataMatrix or GS1 QR Code. 1067 
All data elements encoded have to comply with the current rules for the GS1 barcodes.  1068 
One of those rules is that user organisations must use the GS1 element string rules and then encode 1069 
the information in the GS1 2D barcode. 1070 
As explained in section 10, Application Identifiers 4300-4306, 4310-4316 and 4320 support non-1071 
Latin characters within their values provided that these are encoded using percent-encoding. 1072 

11.1 Permissible data carriers 1073 

Permissible data carriers are detailed in section 2.6.14 Encoding transport process information of 1074 
the GS1 General Specifications.  1075 

 1076 
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11.2 Example S4T logistic label (using GS1 barcodes) 1077 

The image on the right shows a Logistic Label using GS1 (2D) barcodes approach to implement 1078 
Scan4Transport. 1079 

 1080 
The label still shows the SSCC in the GS1-128 linear 1081 
barcode format as mandated by GS1 General 1082 
Specifications and the Logistic Label Guideline. 1083 
This means more traditional stakeholders in the 1084 
supply chain may still use the linear barcode to 1085 

access information regarding the transport unit. 1086 
 1087 
The label also includes a GS1 DataMatrix encoding 1088 

the following information: 1089 
1. AI 00 – SSCC 1090 

931234500000000012 1091 
2. AI 4307 – Ship-to/Deliver-to Country Code 1092 

AU 1093 
3. AI 420 – Ship-to/Deliver-to Postal Code 1094 

3170 1095 
4. AI 401 – GINC 1096 

93123458430GR 1097 
5. AI 403 – Routing Code 1098 

MEL 1099 

 1100 
Stakeholders able to process the S4T barcode may 1101 
suffice with scanning the 2D barcode only.  1102 

They would be able to access additional information 1103 
regarding the transport unit based on the SSCC. 1104 
Alternatively, they may use the other data elements 1105 

in the S4T barcode for handling the transport unit 1106 
correctly (e.g. during sorting using automated 1107 
systems). 1108 
 1109 
 1110 
 1111 

11.3 Using the GS1 Digital Link Resolver 1112 

Even though it is not possible to include a URL in a GS1 barcode, it is still possible implement an 1113 
online/Web service that handlers of the transport unit may access for the latest up-to-date 1114 

information regarding the transport unit. 1115 
 1116 
The resolver infrastructure for GS1 Digital Link URIs offers user organisations (usually the seller) the 1117 

facility to register redirection records within a GS1 Digital Link resolver, to automatically redirect 1118 
from a GS1 Digital Link URI containing a specific SSCC to the corresponding data about that 1119 
shipment. Version 1.2 of GS1 Digital Link is expected to introduce URI templates and a standardised 1120 
ingestion interface for resolvers, so that this can be managed in a scalable generic way, rather than 1121 
requiring a new referral record for each individual SSCC.  For example, it should be possible to 1122 
configure that SSCCs constructed from a specific GS1 Company Prefix will always redirect to a 1123 
service operated by the corresponding shipper, with the actual SSCC passed to that service as a 1124 

parameter, so that the corresponding data for the specific shipment can be returned. 1125 
 1126 
Apps scanning the S4T barcode content may access the GS1 DL resolver using canonical GS1 Digital 1127 
Link URIs that begin with https://id.gs1.org/00/ appended with the relevant SSCC value. 1128 

e.g.  https://id.gs1.org/00/195212342345678908  when querying for SSCC 195212342345678908. 1129 
 1130 

Note that the GS1 Digital Link resolver operated by GS1 plays two special roles: 1131 
1. It supports canonical GS1 Digital Link URIs using the hostname id.gs1.org .  This is useful 1132 

when a GS1 barcode (e.g. GS1 DataMatrix or GS1 QR Code) does not indicate which domain 1133 
name to use for the shipper. 1134 

 Figure A-1 S4T label using GS1 
barcodes 

https://id.gs1.org/00/
https://id.gs1.org/00/195212342345678908
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2. The GS1 resolver for GS1 Digital Link has a policy of only supporting referral records 1135 
specified by the respective licensee of an individual GS1 identification key (e.g. GTIN, SSCC) 1136 
or for the respective licensee of the GS1 Company Prefix from which the GS1 ID key is 1137 
derived ( in situations where a GS1 Company Prefix is licenced to the shipper ).   1138 

 1139 
The GS1 DL Resolver would lookup the SSCC value in its registry. If found, the GS1 DL Resolver will 1140 
automatically redirect the App to the appropriate Web service that the seller registered with GS1 DL 1141 
Resolver. The App need not even know that the redirection happened. 1142 
 1143 
Clearly, the App would need to be programmed to access the GS1 DL Resolver (composing the URL 1144 
to access the GS1 DL Resolver based on the barcode content and constructing the GS1 Digital Link 1145 

URI from the SSCC extracted from the barcode. 1146 
 1147 

The following diagram shows conceptually how GS1 Digital Link supports flexible and automated 1148 
redirection to various kinds of information resources, in this case for products.  However, the same 1149 
infrastructure also supports redirection to information about shipments, assets, etc. 1150 
 1151 

 1152 
 1153 

 1154 
 1155 
  1156 
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12 Using Digital Link based approach 1157 

12.1 GS1 Digital Link data 1158 

GS1 Digital Link is a method by which a range of specific business objectives may be achieved.  For 1159 
the purposes of transport, GS1 Digital Link provides a means to encode standardized transport 1160 
process information within a 2D barcode traveling with a transport unit. This information can be 1161 

used to support transport business processes in the absence of a connection to a remote database.  1162 
Conversely, GS1 Digital Link can be used to support other applications when an Internet connection 1163 
is available. Note that the GS1 General Specifications currently only recognise GS1 Digital Link for 1164 
use in consumer-facing applications for extended packaging for products. Prototyping for wider use 1165 
of GS1 Digital Link in other applications/sectors is underway. 1166 

12.2 Permissible data carriers 1167 

The Scan4Transport compliant transport label should encode relevant transport-process data 1168 
elements using the GS1 Digital Link syntax (https://www.gs1.org/standards/gs1-digital-link ) within 1169 
a two-dimensional barcode, e.g. either a Data Matrix (ISO/IEC 16022) or a QR Code (ISO/IEC 1170 
18004). 1171 

 1172 

12.3 Example GS1 Digital Link URI with S4T data in URI query string 1173 

https://TransportUnit.Seller.com/00/3952110010013000121?4300=GS1+AISBL&4302=Avenue+Lo1174 
uise+326&4305=Bruxelles&4307=BE&420=1050&403=123%2B1021JK%2B0320%2B12%0B&s4t 1175 

 1176 
 1177 

This could be translated offline to XML or JSON or an HTML table, as shown in the examples of 1178 
sections 12.4, 12.5 and 12.6.  Note that GS1 Application Identifiers only support a flat list of 1179 

attribute:value pairs in which the attribute is a GS1 Application Identifier such as (4302), whereas 1180 
GS1 data models such as the GS1 Web vocabulary or GDSN data model would typically use a more 1181 
hierarchical data structure   1182 
 1183 
In these examples, instead of defining two separate XML elements <shipToStreetAddress1> and 1184 
<returnToStreetAddress1> or properties such as "shipToStreetAddress1" and 1185 

"returnToStreetAddress1", it is sufficient to define a single XML element <streetAddress> or 1186 
JSON/JSON-LD property/attribute "streetAddress" and to re-use this within nested parent elements 1187 
<shipTo><address> or <returnTo><address> in order to distinguish between the ship-to street 1188 
address line 1 (4302) and the return-to street address line 1 (4312).   1189 

The following diagram illustrates this hierarchical data modelling in the GS1 Web vocabulary. 1190 
 1191 

https://www.gs1.org/standards/gs1-digital-link
https://www.gs1.org/voc/
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 1192 

 1193 

To align with schema.org, the GS1 Web vocabulary models its property / attribute for contact 1194 
telephone number within a gs1:ContactPoint class, not within the gs1:PostalAddress class.  New 1195 

properties within the GS1 Web vocabulary (expected to be gs1:shipTo and gs1:returnTo ) will link a 1196 
gs1:LogisticUnit to a gs1:Organization.  Existing property gs1:address links a gs1:Organization to a 1197 
gs1:PostalAddress class, while existing property gs1:contactPoint links a gs1:Organization to a 1198 

gs1:ContactPoint class that includes properties such as gs1:email, gs1:telephoneNumber and 1199 
gs1:faxNumber.  By aligning with this hierarchical approach, there is no need to define two 1200 
properties for each address data field / attribute, one for the ship-to / deliver-to address, the other 1201 
for the return-to address. 1202 

 1203 

12.4 Example XML translation 1204 

Below is an illustrative example of how the data contained within the Scan4Transport identifiers 1205 
could be expressed as an XML data structure.   1206 

 1207 
<sscc>3952110010013000121</sscc> 1208 

<shipTo> 1209 

 <address> 1210 

<companyName>GS1 AISBL</companyName> 1211 

<streetAddress1>Avenue Louise 326</streetAddress1> 1212 

<addressLocality>Bruxelles</addressLocality> 1213 

<postCode>1050</postCode> 1214 

<countryCode>BE</countryCode> 1215 

 <address> 1216 

</shipTo> 1217 

 1218 

12.5 Example JSON translation 1219 

Below is an equivalent example of the same hierarchical data structure, expressed in JavaScript 1220 

Object Notation (JSON). This is slightly more compact than XML and may be easier to use in modern 1221 

programming/scripting languages. The GS1 S4T Digital Link toolkit will be capable of translating an 1222 

element string or GS1 Digital Link URI to such a JSON data structure. 1223 

gs1:LogisticUnit

gs1:shipTo

gs1:returnTo

gs1:streetAddress 

gs1:telephone

gs1:addressLocality

gs1:faxNumber

gs1:Organization

gs1:Organization

gs1:PostalAddress

gs1:ContactPoint

gs1:PostalAddress

gs1:ContactPoint

gs1:address

gs1:contactPoint

gs1:address

gs1:contactPoint

gs1:email

gs1:suburb

gs1:postalCode

gs1:streetAddress 

gs1:addressLocality

gs1:suburb

gs1:postalCode

gs1:telephone

https://gs1.github.io/S4T/
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 1224 
{ 1225 

  "id": "https://TransportUnit.Seller.com/00/3952110010013000121" , 1226 

  "isA": "LogisticUnit", 1227 

  "sscc": "3952110010013000121",  1228 

  "shipTo": {  1229 

    "isA": "Organization", 1230 

    "address": { 1231 

      "isA": "PostalAddress", 1232 

      "organizationName": "GS1 AISBL", 1233 

      "streetAddress": "Avenue Louise 326", 1234 

      "addressLocality": "Bruxelles", 1235 

      "postalCode": "1050", 1236 

      "addressCountry": { "countryCode": "BE" } 1237 

    } 1238 

  } 1239 

} 1240 

 1241 

12.6 Example JSON-LD translation and RDF Turtle 1242 

Below is an equivalent example of the same hierarchical data structure, expressed in JavaScript 1243 

Object Notation for Linked Data format (JSON-LD). The GS1 S4T Digital Link toolkit will be capable 1244 

of translating an element string or GS1 Digital Link URI to such a JSON-LD data structure. 1245 

 1246 
{ 1247 

  "@context": { 1248 

    "gs1": "https://gs1.org/voc/", 1249 

    "rdf": "http://www.w3.org/1999/02/22-rdf-syntax-ns#", 1250 

    "rdfs": "http://www.w3.org/2000/01/rdf-schema#", 1251 

    "xsd": "http://www.w3.org/2001/XMLSchema#", 1252 

    "@vocab": "https://gs1.org/voc/", 1253 

    "id": "@id", 1254 

    "isA": "@type" 1255 

  }, 1256 

  "id": "https://TransportUnit.Seller.com/00/3952110010013000121" , 1257 

  "isA": "LogisticUnit", 1258 

  "sscc": "3952110010013000121",  1259 

  "shipTo": {  1260 

    "isA": "Organization", 1261 

    "address": { 1262 

      "isA": "PostalAddress", 1263 

      "organizationName": "GS1 AISBL", 1264 

      "streetAddress": "Avenue Louise 326", 1265 

      "addressLocality": "Bruxelles", 1266 

      "postalCode": "1050", 1267 

      "addressCountry": { "countryCode": "BE" } 1268 

    } 1269 

  } 1270 

} 1271 

 1272 
RDF Turtle is another Linked Data format complementary to JSON-LD.  The above example would 1273 

probably look like this in RDF Turtle: 1274 
 1275 

@prefix gs1: <https://gs1.org/voc/> . 1276 
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> . 1277 
<https://TransportUnit.Seller.com/00/3952110010013000121> rdf:type gs1:LogisticUnit . 1278 
<https://TransportUnit.Seller.com/00/3952110010013000121> gs1:shipTo _:b0 . 1279 
<https://TransportUnit.Seller.com/00/3952110010013000121> gs1:sscc "3952110010013000121" . 1280 

https://gs1.github.io/S4T/
http://www.w3.org/1999/02/22-rdf-syntax-ns
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_:b0 rdf:type gs1:Organization . 1281 
_:b0 gs1:address _:b1 . 1282 
_:b1 rdf:type gs1:PostalAddress . 1283 
_:b1 gs1:organizationName "GS1 AISBL" . 1284 
_:b1 gs1:streetAddress "Avenue Louise 326" . 1285 
_:b1 gs1:addressLocality "Bruxelles" . 1286 
_:b1 gs1:postalCode "1050" . 1287 
_:b1 gs1:addressCountry _:b2 . 1288 
_:b2 gs1:countryCode "BE" . 1289 

 1290 

12.7 Example HTML Table 1291 

A Web page might display the decoded information as a table, as shown below – or even formatted 1292 

to resemble the layout of a shipping label as shown in the diagram of section 12.8.  1293 
 1294 

Element Description Example 

00 SSCC 3952110010013000121 

4300 Ship-to Company Name GS1 AISBL 

4302 Ship-to Street Address 1 Avenue Louise 326 

4304 Ship-to Suburb Bruxelles 

420 Ship-to Postal Code 1050 

4307 Ship-to Country Code BE (Belgium) 

 1295 

12.8 Example S4T Logistic Label (Digital Link approach) 1296 

 1297 
The image on the right shows a Logistic Label using the 1298 
GS1 Digital Link approach to implement Scan4Transport. 1299 
 1300 
The label still shows the SSCC in the GS1-128 linear 1301 
barcode format as mandated by GS1 General 1302 

Specifications and the Logistic Label Guideline. 1303 
This means more traditional stakeholders in the supply 1304 

chain may still use the linear barcode to access 1305 
information regarding the transport unit. 1306 
 1307 
The label also includes a regular QR code encoding the 1308 
following information (See next paragraph for more details 1309 

on the structure of the barcode content): 1310 
1. A URI path to Web resource 1311 

“https://example.com/00/395211001001300121” 1312 
2. AI 00 – SSCC 1313 

395211001001300121 1314 
appears as part of the URI path to the Web 1315 

resource shown above 1316 
3. AI 4307 – Ship-to/Deliver-to Country Code 1317 

NL 1318 

4. AI 420 – Ship-to/Deliver-to Postal Code 1319 
“1500 KM” 1320 
(encoded as 1500+KM) 1321 

5. AI 403 – Routing Code 1322 

“123+1021JK+320+12” 1323 
(encoded as 123%2B1021JK%2B320%2B12) 1324 
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6. An indicator that the QR code contents have been constructed according to the rules for 1325 
Scan4Transport. This indicator always appears at the end of the URI. 1326 
“&s4T” 1327 

 1328 

Stakeholders able to process the S4T barcode may suffice with scanning the 2D barcode only.  1329 
They would be able to access additional information regarding the transport unit based on the SSCC 1330 
and the URI path to the Web resource. 1331 
Alternatively, they may use the other data elements in the S4T barcode for handling the transport 1332 
unit correctly (e.g. during sorting using automated systems). 1333 
 1334 

12.9 Recommendations for constructing a Digital Link URI 1335 

The GS1 Digital Link standard requires that the content of the URI starts with http:// or https:// 1336 
followed by the hostname and any URI path information.  For a GS1 Digital Link URI based on an 1337 
SSCC identifier, the URI path information consists of  /00/  followed by the 18-digit SSCC value. 1338 

Within the context of GS1 Scan4Transport, any GS1 Application Identifiers other than SSCC (00) 1339 
should be expressed in the URI query string, which follows after a "?" delimiter after the URI path 1340 

information. 1341 

 1342 

 1343 

 1344 

 1345 
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 1346 

In the above examples, we used the URL  https://TransportUnit.Seller.com/00/{sscc} 1347 

This is best explained processing the URL from right to left. 1348 

■ {sscc} provides the unique and unambiguous Transport Unit ID. 1349 

This ID Key may be used to find the records with the latest information for the Transport Unit; 1350 

■ /00/ indicates that the value provided in the {sscc} should be interpreted as a GS1 Serial 1351 
Shipping Container Code (SSCC) 1352 

■ TransportUnit.Seller.com is the domain name used to access the online/Web service that the 1353 
Seller of the Products transported within the Transport Unit offers (if any) to provide the latest 1354 
information to handlers of the transport unit (as well as to other parties involved). 1355 

The Scan 4 Transport approach does not require that the URL points to an actual live/operational 1356 
online/ Web service. The Scan 4 Transport approach delivers many benefits to transport operations 1357 

based on the other components of the Digital Link URI. 1358 

However, as indicated in various places in this document, the information available on the Transport 1359 
Unit Label may no longer be up to date by the time the handler of the Transport Unit processes the 1360 

Unit.  1361 
In case that handler had access to an online/Web service (using the URL), the handler could avoid 1362 
processing the transport unit “incorrectly”. Imagine a customer who wants to change the Delivery 1363 
location from his home address to his office address (maybe in the same city and the same handler 1364 

could make the delivery). 1365 

The customer could inform the seller. The seller could simply post the latest information on the Web 1366 
services that the Seller provides. The handler would immediately see on the mobile device that 1367 
he/she must now deliver this transport unit to the office address rather than the home address 1368 
(which is still included in the data on the transport unit label). 1369 

By implementing a Web service to provide handlers of the transport unit access to the latest 1370 

information, the seller has the opportunity to improve the customer experience (avoiding deliveries 1371 
that do not satisfy the customer). 1372 

The shipping company that issues SSCCs may construct GS1 Digital Link URIs using its own domain 1373 

name or hostname and may operate its own resolver infrastructure or URL rewriting rules within its 1374 
website to ensure that appropriate data is returned in response to a Web request for a GS1 Digital 1375 
Link URI containing a specific SSCC. 1376 

GS1 makes an open source implementation of a GS1 Digital Link resolver freely available at 1377 

https://github.com/gs1/GS1_DigitalLink_Resolver_CE 1378 

  1379 

https://transportunit.seller.com/
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A Acronyms 1380 

 1381 

Abbreviation Full term 

AI GS1 Application Identifier 

AIDC Automatic Identification and Data Capture 

EPC Electronic Product Code 

GCP GS1 Company Prefix 

GLN Global Location Number 

HRI Human Readable Interpretation 

LSC Logistic Services Client 

LSP Logistic Services Provider 

SSCC Serial Shipping Container Code 

 1382 
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B Glossary of Business Terms 1383 

Please refer to the www.gs1.org/glossary  for the latest version 1384 

https://xchange.gs1.org/sites/glossary/en-gb  1385 

Automatic Identification and Data Capture (AIDC) 1386 

A technology used to automatically capture data. AIDC technologies include barcodes, smart cards, 1387 
biometrics and RFID. [GENSPECS] 1388 

GS1 identification key (ID Key) 1389 

A unique identifier for a type of objects (e.g. logistic units) or an instance of an object (e.g. a 1390 

location or a transport unit).  1391 

GS1 ID key issuance and allocation 1392 

Issuance is the generation of a GS1 Identification Key (ID Key), based on the format and syntax 1393 
for that key and on the issuance policy of the managing entity.  1394 

Allocation is the association of the issued GS1 Identification Key with an object of the type 1395 

supported by the GS1 Identification Key in accordance with the GS1 rules. 1396 

Different entities may be involved in each process. For example, a computer program could be used 1397 
to do the issuance and a human could be used to do the allocation.  1398 
A classic example of this is one where the IT department prepares a spreadsheet of available SSCCs 1399 
(Serial Shipping Container Codes) for use by the Logistics department. Each SSCC in the 1400 
spreadsheet is issued, but until the Logistics department actually assign it to a specific logistic unit, 1401 

it is not considered to be allocated. 1402 

GS1 Prefix 1403 

A unique string of two or more digits issued by GS1 Global Office and allocated to GS1 Member 1404 
Organisations to issue GS1 Company Prefixes or allocated to other specific areas. [GENSPECS] 1405 

GS1 Company Prefix 1406 

A unique string of four to twelve digits used to issue GS1 identification keys. The first digits are a 1407 
valid GS1 Prefix and the length must be at least one longer than the length of the GS1 Prefix. The 1408 
GS1 Company Prefix is issued by a GS1 Member Organisation. As the GS1 Company Prefix varies in 1409 

length, the issuance of a GS1 Company Prefix excludes all longer strings that start with the same 1410 
digits from being issued as GS1 Company Prefixes. [GENSPECS] 1411 

GS1 Application Identifier 1412 

The field of two or more digits at the beginning of an element string that uniquely defines its format 1413 
and meaning.[GENSPECS] 1414 

GS1 Digital Link 1415 

The expression of the GS1 System of Identifiers on the World Wide Web as defined in the GS1 1416 
Digital Link standard.[DIGLNK] 1417 

 1418 

  1419 

http://www.gs1.org/glossary
https://xchange.gs1.org/sites/glossary/en-gb
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C Measuring Transport Unit dimensions 1420 

This Implementation Guideline includes separate data elements for dimensions of the transport unit. 1421 
Data titles for these data elements are Length (AI 331n), Width (AI 332n) and Height (AI 333n). 1422 

To ensure an unambiguous understanding of these data elements please follow the guidelines in this 1423 
Annex. 1424 

These guidelines do not (yet) cover all possible shapes and sizes of transport units but they provide 1425 
some rules that should work for most transport units. 1426 

The starting point for determining width, length and height is agreeing on the orientation of the 1427 
transport unit before starting to determine the values for the dimensions. 1428 

 1429 

The generic rule to determine orientation in this Implementation 1430 

Guideline is “First establish what the UP-side of the transport unit is”. 1431 

 1432 

Often the Transport Unit will have markings indicating the UP-side of it. (See example left). 1433 

 1434 

In the absence of such marking, there may be other clear indications of what the UP-side is. 1435 
E.g.,  1436 

• A beer-keg will have its opening (for filling and connecting to the beer-pump) on its UP-side 1437 
(or at least very near to that). 1438 

• Cardboard boxes are often closed by adhesive tape over the UP-side. 1439 

• Text printed on the side (e.g. “Fragile”) is readable only when the transport unit is on its 1440 

down-side. Clearly, the UP-side is in the opposite direction. 1441 

 1442 

Once the Transport Unit is in the upright position, we can measure the dimensions. 1443 
Below we will assume the Transport Unit is on a horizontal plane when doing the measurements. 1444 

 1445 

As mentioned above there are many different shapes a Transport Unit may take. 1446 
Nevertheless, we can apply the below rules to all of those shapes: 1447 

1. Measure Height (H) from the horizontal plane up to the highest point of the Transport Unit; 1448 

2. Measure Width (W) and Length (L) parallel to the horizontal plane; 1449 

3. Width and Length are the greatest distance measured from one side of the transport unit to 1450 
the opposite side (as projected on the horizontal plane);  1451 

4. The Width dimension contains the smaller of the two measurements for Width and Length; 1452 

5. The Length dimensions contains the larger of the two measurements for Width and Length 1453 

 1454 

Below example for rectangular objects (e.g. cardboard box or standardised pallets) will assist in 1455 
understanding how to apply the generic rules. 1456 
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 1457 

 1458 

The X and Y-axes represent the horizontal plane. The Z-axis represents the vertical direction. 1459 

In the above illustration, we determined the orientation of the Transport Unit by positioning the 1460 

“opening” of the box in the direction of the Z-axis. This will be the most common scenario when the 1461 
Goods are packaged in transport units before despatch from Seller / Shipper. 1462 

The opening is the UP-side of the Transport Unit. 1463 

Now that we know the UP-side, we can easily determine the three dimensions of this rectangular 1464 
object 1465 

1. Measure the Height (H) along a vertical rib of the Transport Unit; 1466 

2. Measure the Width and Length along two perpendicular ribs in the horizontal plane; 1467 

3. Assign the lower of the values measured to the Width dimension and the higher to the 1468 
Length dimension;  1469 

 1470 

For cylindrical transport units (like kegs), you measure the Height in the same way as for the 1471 
rectangular transport units. The Width and Length will be the same and equal to the diameter of the 1472 
cylinder. 1473 

For oval-shaped transport units, the width dimension will be the shortest measurement across and 1474 

the length will be the largest measurement across (both measured along the horizontal plane). 1475 

 1476 

Clearly, there are many more shapes. We should also acknowledge the “ideal” shapes described 1477 
above, may not always present themselves exactly like that in actual practice. 1478 
In those instances, you apply rule 3 mentioned on previous page. 1479 

 1480 

 1481 

Opening 
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