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1. Introduction to the EPC Roadmap

1.1 Foreword

Radio frequency identification (RFID) is a technology that has been around for more than half a century. In
the last few years, however, its tremendous potential has begun to be harnessed to deliver new century
solutions to the way manufacturers and retailers do business in the food and consumer packaged goods
industry. In particular, the benefits to end consumers are also being realised by enabling improved on-
shelf availability and providing the capability to enhance the shopping experience.

Enormous progress is being made on the commercial applications of this technology that make the entire
industry supply chain visible, efficient, and collaborative. However, some challenges and barriers to a
broad implementation of RFID still exist. Some companies are leading the way with the technology
applications and pilot testing of RFID tags attached to items, cases, and pallets. The lessons learned from
these early adopters acknowledge these challenges and barriers, but they also point to benefits already
proven in these piloted tests and to those benefits alluded to by the tremendous promise of this initiative.

This roadmap outlines both the technology and process initiatives that have the power to revolutionise our
industry. It details the status of standards and reveals the results of early trials and their areas of concentration.

By putting all the issues surrounding RFID and their implications to companies and to the industry into one report,
we hope to encourage your company to consider adoption of a standards-compliant implementation of RFID.

Why EPC Roadmap and not RFID Roadmap? The Global Commerce Initiative (GCl) Executive Board strongly
recommends the implementation of RFID technology based on open, global standards. The Auto-ID Center
worked for several years on a concept for RFID and the Electronic Product Code or EPC, which is the key
identifier and content of the RFID tag. The establishment of a new organisation, EPCglobal™, was approved in
September 2003 as a joint venture of EAN International and the Uniform Code Council to support the
industry with open, voluntary standards for this new initiative. GCl wants to promote the practical application
of the Electronic Product Code, and, therefore, we have named this roadmap accordingly.

The roadmap seeks to answer five key questions at a high level:

1. What is the EPC, and what is the vision behind it?

2. What current progress is being made with EPC development, and what are the issues we need to act
upon to make the EPC vision a reality?

3. What are the key application scenarios, and what are the compelling reasons to act now?

4. What does a company implementation roadmap look like?

5. What can the industry jointly do to remove the barriers for a broad industry adoption?

The full implementation of the EPC vision will take some time. If we do not get the groundwork right and
implement the standards across the industry now, we will hinder wider implementation efforts before they
have even begun.This also will prevent companies from gaining the full benefits the EPC can bring.

GCl is convinced that both manufacturers and retailers will benefit from the adoption of global voluntary
EPC standards aimed at transforming and streamlining the industry supply chain. We do not want to
repeat the mistakes of the past. We therefore encourage you and your company to support the emerging
standards and the work being driven through EPCglobal™.

Let's make it work!

Antony Burgmans Zygmunt Mierdorf
Unilever METRO Group

Co-Chairmen of the Global Commerce Initiative

November 2003
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1.2 Executive Summary

The radio frequency identification (RFID) technology
was born midway through the last century and more
or less forgotten for decades.

In the last years of the 1990s, however, new interest
was sparked for this “new” technology that
promises to streamline and speed up inventories,
supply chains, and payment processes. It also
promises in the long run to change the way we do
business irrevocably.

Much has been written of late about how RFID is
bringing a wealth of new technologies — and their
resulting new business processes — into this first
decade of the 21st century.

And it's not all media hype. Little doubt exists in the
minds of most industry leaders that harnessing this
technology and using the resulting applications and

What Is an EPC?

The Electronic Product Code (EPC) has
been called the ”ne;t generation bar
code,” but it is much more than that.
The EPC basically is a coding scheme
de\féloped by the Auto-ID Center that
un?quely can identify an individual
ite@ — whether that object is a con-
surimpr item, Cagg,'pallet, logistics asset,
or \I"/sértually anything else. Instead of
beinlg printed on a paper label as with é
today’; bar-coding system, this number
is inserted into an electronic tag that
can be detected with radio waves. This
provides the ability to locate or track
products through the supply chain,
and to “read” these EPCs at a distance

and out of direct-line-of-sight.

processes will have an impact even more
revolutionary and far-reaching than the introduction
of the Universal Product Code (U.P.C.) and retail
scanning a quarter of a century ago.

It is because of this immense scope and the equally
immense potential of this initiative that it was
decided that the Auto-ID Center, which had
spearheaded the industry project since its inception
in 1999, would be succeeded by two organisations
— the Auto-ID Labs and EPCglobal™.

The Auto-ID Labs began in the autumn of 2003 to
carry on the technical and research aspects of the
initiative. Six labs comprise the Auto-ID Labs group
and are located in the US, Great Britain, Australia,
Japan, Switzerland and China.

EPCglobal™ was created in the autumn of 2003 as
a joint venture of EAN International and the
Uniform Code Council (UCC).The launch of this
organisation signals a redoubled drive toward a
worldwide, multi-industry adoption of the key
identification aspect of RFID — the Electronic
Product Code or EPC — and its network of links to
Internet technologies. The new organisation is
charged with setting the EPC vision — a vision of
companies having complete visibility in their
standards-based, integrated supply chains at any
time in any country in the world.

EPCglobal™ will spearhead efforts to support open,
voluntary global standards for this new initiative
and to promote the adoption of the EPC. It will also
assist companies by providing the latest
information on implementation, applications, pilots
and field tests and more.

Electronic Product Code (EPC) (1)

The EPC Number (96 bit version) !I:l;'
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1. Introduction to the EPC Roadmap

An EPC Roadmap .
Thus, the roadmap for RFID implementation in the Key Study Conclusions

industry is being termed an EPC roadmap. This

A i ] k The key conclusions from this study are:
report joins the recent discussions on how this

e A critical mass of manufacturers and retailers have con-

technology should be developed in the food and
consumer packaged goods industry. In order for the
RFID technology to be applied in this industry sector,
however, there is a need for voluntary open
standards to form the basis of all applications.

Several events have occurred recently that, when
combined, suggest that this technology is now ready
for wider adoption:

e Agreement of a common numbering standard —
the EPC to identify objects uniquely.

e Transition of previous research and development
efforts (largely done through the Auto-ID Center
initiative) into a new organisation, EPCglobal™,
which will now commercialise and administer this
network of numbers and continue the
development of open and voluntary standards.

e Field trials and pilots are increasing in number,
and substantial increases are expected over the
next two years. Most of the early trials are
following the approach of learning first from
pallet, case, and logistics asset-level tagging.

e Results from trials of item level tagging show that
the benefits are considerable. However, a number
of issues still need to be resolved before mass
adoption at this tagging level.

What Is Radio Frequency Identification?

Radio frequency identification or RFID
is a method of iderrtifying unique items
using radio waves. The big advantage
over bar code technology is that lasers
muéf see a bar code to read it. Radio
wal':\'/es do not réquire line-of-sight and
cat'} pass through materials, such as

car%iboard or plastic.

Copyright November 2003, Global Commerce Initiative/IBM

ducted trials with this technology and are now prepar-
ing for wider adoption.
Each company should consider adopting the EPC
vision now..A growing degree of enthusiasm is taking
place in the industry worldwide as would-be practi-
tioners are seeing the successful results of the trials and
pilots. The significant value of the trials has also con-
vinced early adopters to continue their EPC journey.
Competitor activity and requests from important trad-
ing partners are expected to accelerate the implementa-
tion of the EPC vision across the globe. Thus, it is essen-
tial to understand the implications for your business as
early as possible.
- "],'he adoption of an EPC network plan/pilot
between trading partners offers the opportunity to ’
achieve supply chain convergence between suppli-

ers and retailers.

- Inevitably, the progress
driven by large multi-national organisations.
However, an important aspect of the EPC vision is
that the technology will eventually be available in
every local independent store or small supplier,
much as bar codes and scanners are today.
The main benefits to a company and to the industry are
through process change. The technology is simply an
enabler. Significant benefits exist from applying the
EPC vision within an organisational structure of an
individual company. However, there are significantly
higher benefits from end-to-end supply chain collabora-
tion between trading partners across the entire industry.
Today enough of the critical enablers are in place to
test the EPC network now. Also in place are the open
voluntary global standards, market-ready technology,
and a willingness to move adoption forward across
the industry.
EPC implementation should be thought of as a step-by-

step process — not a big-bang approach.
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e Technology (tags and readers plus early versions
of the integration technology) is considered to be
nearly ready for wider adoption at market-
acceptable prices.

e Expected convergence of radio frequency and
power regulations will allow cost-effective usage
of this technology.

This paper will focus on the following:

e The EPC network — an overview of the
components.

e The critical issues that need to be addressed
before the EPC vision can become a reality.

e The steps an individual company should consider
when developing implementation strategy.

e A set of critical actions that the industry should
consider undertaking collectively to enable this
vision.
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2. The EPC Network

2.1 RFID Introduction & Background

In general terms, radio frequency identification (RFID) is a means of identifying an object using a radio
frequency transmission. In a typical RFID system, transponders — or RFID tags — are attached to objects.
Passive or semi-passive radio tags will ‘identify’ themselves when detecting a signal from a compatible
device, which is known as a reader or interrogator, by emitting a radio frequency transmission.

Each RFID tag can carry an impressive array of information on it, such as a serial number, model number,
colour, place of assembly, etc. When these tags pass through a Radio Frequency (RF) field generated by a
compatible reader, they transmit this information back to the reader, thereby identifying and giving

details on the object to which they are attached.

The technology behind RFID is not new. RFID is a
descendent of wireless technology used during World
War Il for aircraft identification. Recently, however,
the technology has received great attention due to a
confluence of events, including technology
advancement, heightened security concerns and a
greater business emphasis on cost control.

Today, RFID already is revolutionising various aspects
of businesses and public practices around the world.
Cars speed through toll booths without stopping to
pay using RFID.The technology also is being used to
guard masterpieces in museums, to keep track of
logistics for the US military and airline baggage. It
serves as an alternative to credit cards and controls
access to buildings. DHL Worldwide Express will soon
launch a system of global RFID tracking for its
estimated 160 million packages annually. Forty-five
cities in China already use RFID payment systems in
public transportation, and citizens of Singapore and
elsewhere use the technology for check out/anti-theft
in their public libraries.

1. The RFID tag with its own data, functions and
physical characteristics.

2. The reader (fixed or portable) with its own
functions and physical characteristics.

3. The computer with its own hardware, functions
and predefined tasks.

RFID technology uses radio waves to write data and
to read from radio tags. RFID readers are devices that
emit radio waves and listen for tags to respond back
with their data. This technology is similar to AM or FM
radio, but the components have been greatly
miniaturised and placed onto tiny computer chips.The
reader transmits radio waves, and tiny radio tags use
the energy from those waves to echo back the unique
ID of the product to which they are attached.

The combined development of microchips and software
has created commercial applications. However, these
new commercial initiatives often require representative
bodies to drive adoption forward.

“The use of RFID technologies and a common EPC support our
move towards the realisation of ‘radio bar codes’. These barcodes
help us improve the overall productivity of our supply chain and
help us improve the availability of products for our customers.”
John F. Clarke
Director, Group Technology and Architecture, Tesco

RFID capabilities and applications are wide and
varied, but basically for the purpose of this
roadmap, all the RFID systems have three principle
components:

RFID Technology Components

T-h ,{..f,-* ’,
i (ﬁaﬁgf

s bpmarm Sarvm

2.2The EPC Vision
Imagine a world in which every object can be

3| = sensed as it moves, can trigger a response that can
= _m_ A r'1 n be interpreted and acted on without human
m— intervention. Now apply this vision to the real world
g By

Faauar H

Source: QED Systems
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How the EPC Network Will Automate the Supply Chain

With the new EPC™ Netwark, computers will be able to “see™ physical objects, allowing manufacturers to track and trace
items automatically throughout the supply chain. This technology will revolutionize the way we manufacture,
sell and buy products. Here's how it works:

1.

Each ilem cantaind a tiny
mistrachip wivich inchedes & radia
anfenna and a unique identifier,
called an Eleciranic Peodudct Code
|[EFC™, This Radio Frequenty
Ideniification (RAD) tag cogls
aboul Fue tents tn make,

2.

The ibém can fire be
automagically and cost-eMectely
jden|ified, counted and lrackied
Cases and paleds can also carry
thieir osn uminue tags

5.

IFthe unlaading area contzins
an RFID reader, theres no
need to open packages and
examine thelr contents.
Savant™ prowides a cargo Hst,
and the paliet s quickly routed
to the appropriate truck.

L.
iy, pallens beave ihe manidacturer, am BF1D reader
psitioned above the loading dock door breams & rades
wive (el Saakes up” (he lags.

6.

SperdyMart tracks the shipment thrsugh its
o Savant™ connescticm, A5 soan as i
arrives, retail systems are updated (o
inclade eaury ilem., kn this way slores Gan
locate their enfire immenbory aulomatically,
acowrabedy and at low cost,

LA,
The Eags broad<as] their indmiglual EPCs™
ta the reader, which rapidly switches them
on and aff in sequence, undil all are mead,

4C.

Thid sneer udes T4l
[Phisies] Markup
Langiiage) b share dafa
kol manutaituners’
producks, Because il knows
thiz location of the réader
sending b query, il krdms
whine the product was
made, Il an incident
imwnlving a defect or

Loak wrder l.'.:n of Cherry Soda
EPC™: FiapCryE DFB.ap0C | SuperCola, Inc Shipped from Bossan, MA

@ Sawani™ OKG serpes ﬁm SETET
omgahar E ‘ﬁ

Resdes-gnabled “imar shebwe" can
aulomatically arder mone praduct fram the
lsack mam ar the manufactures. With such

Thie reades Gends the ERCE™ (o a compuier rumning sofbware called Savani™.
Savani™ sends The EPC™ ower the intemed 1o an Dhject Name Senvice [O%5)
datahase, which prodices an addmgs. The ONS malches the EPC™ jo iR
server, which has comprehensive information bout the preduct.

tampering arises, the
sourte af the prablem can
b trachied and the
products can be recalled,

a Gyshér, the e 1o mainkais costh
“cafaty wolumes™ in remole wanshmses

is pliminated

-
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2. The EPC Network

_‘ and imagine an environment in which every object in
: 5 g the consumer products supply chain can be tracked
XPLANAT|ONS" by XPLANE through this sense-and-response mechanism. Think of

the possibilities ...

e \Visualise a warehouse where perishables do not
perish, where theft is fully detectable, where
systems exactly match physical inventory counts,

where transfers with trading partners are
automated and precise.
e Think of an affordable solution for millions of small
_.E_:Jr'-;rn:ud-_ independent stores to manage their business in a
_:f_ =] send o bk 34 totally different way. From inventory management

L]
30 galiets ol ' uy r and sales to replenishment and theft-control,
Chery Soda

everything in their stores could be controlled and
managed.
¢ |Imagine total product visibility, transparency and a
supply chain built on real-time, on-demand
information, and then think of the associated impact
on your asset management and working capital.
e Envisage a store where your product is on the shelf
= every time consumers reach for it, where shelf-
replenishment is triggered automatically and theft
2 is fully detectable.
" e Consider a perfect demand-driven and networked
" economy synchronising activities across the supply

.

{ CherrySada | ot chain from point-of-purchase all the way back
/_m: g through raw material procurement.

i e Contemplate a world where you could sell one,

I . .
K\‘%EE( >, replenish one, sell one, replenish one. Better yet,

= sell one, make one.

Today this vision is a few steps closer to becoming a
reality. In the real world, it has been difficult to
implement this vision because of an inability to sense
objects through some form of wireless network. While
computers have become adept at sensing each other
through a network, they have not been very good at
sensing other objects. By adding a tiny silicon chip to
an object, however, it has been possible to get all
objects to become “computers” that can be sensed in
a wireless network.

“It’s not about the technology — the technology is simply the
enabler. It's about the vision. When every item in the supply chain
has a unique identity, the supply chain efficiencies are limitless

The Aua 10 Crmber | 2002 XFLAME com® and “perfect retail’ is a real possibility.”

Jamshed Dubash

Technology Director, The Gillette Company

Copyright November 2003, Global Commerce Initiative/IBM
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2.3 EPC Architecture

A key component of the EPC network are
inexpensive tags and readers passing small bits of
information or the EPC while leveraging the Internet
to hold large amounts of information that can be
shared between trading partners. The goal of the
EPC network is to allow computers to sense
products automatically and make intelligent
decisions about them. The network seeks to provide
a streamlined method for discovering significant
product details quickly in order to allow computers
to monitor, decide, and take action without human
intervention.

The EPC network is based on the following principles:

¢ |nexpensive tags and readers that conform to a
standard specification and to the local air
interface protocols, which vary depending on
country or region.

¢ Minimum information stored on the tag. Under
the pure EPC vision, the only information stored
on the tag would be the EPC number.

e The use of software — called a savant — to act
as a connecting layer between the reader and
applications to filter the EPC data and pass on
only appropriate product movement information
to application systems.

e Information related to each object is securely
stored on a public network with the appropriate

security controls. It can be accessed when
required through the services of an object
naming service (ONS) that points to a computer
where the information about the object is held.
The EPC information service (EPCIS) on that
computer will provide a description of the
product in physical markup language (PML).

¢ Interoperable tags and readers are based on an
open, global standards-based system. These
standards ensure that any EPC-compliant tags
can be read by any EPC-compatible reader and
that a tag applied in one country should work in
any other country.

2.3.1 EPC Numbering Scheme

At the very heart of the EPC network is an
identification standard. Just as every car today has a
unique vehicle identification number, each item
manufactured in the future will have an EPC. This
unique serial number will have the flexibility to allow
the EPC network to track shipments, pallets, cases, or
individual items throughout an entire supply chain.

The EPC number is made up of four key elements:

e The header defines the overall number length of
the EPC, including the number, type, version, and
length of the subsequent partitions.

e The EPC manager is the company or entity
responsible for managing the subsequent codes.

Existing Applications Integrating with EPC Components e

EPC Components

Integration Layel;
Y

| READER SYSTEM|

ES  The EPC Number

2.3.2

“Planning, Merchandising, Transportation, etc.)

Existing Applications

ENTERPRISE APPLICATIONS
(Inventory Management,
Supply Chain Management,

Source: IBM Business Consulting Services
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2. The EPC Network Vision

An Example EPC Number (96 Bit Version)e

Header EPC Manager  Object Class Serial Number

Source: Auto-ID Center

Three Components of an RFID Tag e

1 Chip — holds data either referenc-
ing or about the physical object to
which the tag is attached.

2 Antenna — transmits or reflects
radio waves containing the data to
a reader.

3 Enclosure — the complete com-
bined package of chip, antenna
and any protective casing, which
would be applied to the object.

Source: IBM Business Consulting Services

e The object class, which identifies the item, e.g.,
the stock keeping unit (SKU) or consumer unit.

e The serial number provides a unique serial
number for all items within a given class.

2.3.2Tags & Readers

Tags

Most RFID tags contain a semiconductor chip and a
transmitter connected to an antenna.

Generally, RFID tags have three key advantages

over the everyday bar-coded labels:

* RFID tags are less susceptible to damage.

e RFID has the ability to read multiple tags in
extremely short periods of time, no line-of-sight
required.

e RFID has the potential for a read/write capability,
making the tags reusable.

The amount of memory can vary, depending on
whether the tag is a simple ‘passive’ tag or a
battery-powered ‘active’ tag. Additionally, this
memory can be configured in a number of ways
(e.g., read-only, write-once, read-write).

Copyright November 2003, Global Commerce Initiative/IBM

The types of tags include:

¢ ‘Passive’ tags are the least expensive to
manufacture. They have no power source of their
own since they depend upon the tag’s antenna to
draw power from the reader. Passive tags
generally have to be within close proximity —
three to five metres — to the reader.

¢ ‘Semi-passive’ tags have batteries but lie
dormant until they receive a signal from a
reader. This conserves battery power and
provides a much longer tag life for objects that
do not require constant tracking.

e ‘Active’ tags use a battery to emit a constant RF
signal carrying identifying information. They are
typically larger, more expensive and have a
shorter operational life than passive tags.

Readers

The reader is made up of an antenna and a
controller. The controller codes, decodes, checks
and stores the data, manages communications with
the tags and communicates with the host. Some
devices are readers-only while others can both read
and write. For example, a reader/writer can be used
when a new product is manufactured, and readers
will be used to monitor the product as it moves
through the supply chain. Readers also come in
many form factors, such as hand-held devices or
fixed installations at doors, portals, or shelves.

There are two basic choices for reader technology
based on the job or the type of work to be performed:
e Stationary — Entrances, portals, conveyors

across assembly lines, points of sale, overhead.
e Mobile — Handheld, wireless or batch update.

2.3.3 Savant

The savant is software based on open architecture
that resides on a server and provides the
‘intelligence’ at a local level to control and integrate
the RFID tags, readers, and local infrastructure.

The savant interacts with readers through a reader
interface. It also interacts with applications through
an application interface. In addition, the savant
facilitates interaction with other services through
other specialised interfaces. Using an example of a
pallet moving into a warehouse, the primary roles
of the savant are:
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¢ RFID Event Aggregator — For example, a
distribution centre dock door or entrance may have
a number of devices, including two readers — each
with two antennae that are connected together to
monitor products as they are shipped or received.
As the pallet passes through the entrance or
warehouse door, savant aggregates a number of tag
reads, receives and takes in the information from
the two readers, and then compiles the list of items
associated with the pallet.

e Controller — The dock-door portal could also be
equipped with a presence detector for sensing
the arrival and departure of pallets at the
entrance to activate or deactivate the readers.
This is usually necessary in Europe, where
regulations state that RFID readers can only be
switched on 10 percent of the time or less.

e Gateway to the information network — The
savant provides the link to internal applications
and the external EPC network.

2.3.4 ONS, EPCIS & PML

Object Naming Service (ONS) — The ONS acts as a
directory and converts an EPC into a uniform
resource locator (URL) on the Internet. The URL is
then used to look up an Internet protocol (IP)
address, where more detailed information about
the item, case, or pallet can be found.

Object Naming Service 0

2
3 N\
& AN
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Source: IBM Business Consulting Services

EPC Information Service (EPCIS) — EPCIS is a
computer system that manages and delivers a
physical markup language description of the product
to the information requesters. EPCIS also can
support a range of high-level queries, such as:

¢ To what class of object does this EPC refer — an
item, a case, or a pallet?

e Which path did this pallet with this EPC take?

e What are the dimensions of this object? In
addition, source queries could be made but
require extensions to the basic PML (object-
centric) query services.

¢ Has this pallet been outside of its allowable
temperature control? If so, where did this
happen?

Physical Markup Language (PML) — PML is an
Auto-ID designed method of describing products in a
way that both humans and computers can
understand. PML is an eXtensible markup language
(XML) vocabulary for describing physical objects,
systems, processes, and environments associated
with an object. The main goal of the PML is to
provide a common, standardised vocabulary to
represent and distribute information related to
RFID-enabled objects for business processes and
applications. These include inventory management,
automated transactions, supply chain tracking, and
machine control.

The PML language itself is still evolving, but it is
basically composed of core and extension
components. The PML core is primarily focused on
how Auto-ID systems share information internally,
while PML extensions are focused on how product
information is communicated to other applications.

Currently, this language supports the following core

elements:

e A hierarchical structure that represents the
relationship among items, e.g., cases on a pallet.

® Physical properties, e.g., geometry, composition,
and mass.

e Trace information, e.g., time, location, and
ownership. The relevant data addressed by a
PML document may be scattered among the
supply chain partners and stored in various
formats, including relational database, XML
document, flat files, and so on. In general, such
data can be categorised as:

1. Catalogue/product-level data: Created and
provided by the vendor of the product, this
product data is applicable to all items and is
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static. Examples include the mass and
dimension specifications of a product.

2. ltem-level manufacturing data: Created by the
manufacturer when an item is built or
assembled. Examples include lot number,
serial number, expiration data, etc. Such
information does not change after it is created
by the manufacturer.

3. ltem-level logistics data: Typically captured as
the item moves through the supply chain, this
information may include trace data (e.g., time
and location), observations from other sensors
(temperature and humidity sensors),
aggregation status, etc.

While the concept of using the EPCIS and PML as
the primary means for trading partner collaboration
is accepted by some companies, it is yet to be
validated by the CPG industry. Also, significant
technical challenges remain to support this type

of collaboration.

EPC Information Service Q
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Source: IBM Business Consulting Services
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3. Enabling the Vision

3.1 Introduction

Considerable work has been done through research, field trials, and industry validation to develop the

RFID technology and the EPC vision.

Today, broad support is building in the industry for the initiative, and leading companies are poised to
make the transition from evaluation to adoption. Of course, differences of opinion exist about the
timeline for industrywide adoption. However, sufficient building blocks are in place today to start

translating the EPC vision into action on a wider scale.

The rate of adoption will be based on the development and implementation of open and voluntary

standards in the following areas.

3.2 Consistent Global Identification

Today when product codes cannot be read, it is
necessary for each product in a shipment to be
unpacked, scanned individually with all the product
characteristics checked and entered by hand into
some form of local system.The amount of extra work
is huge. The EPC network, on the other hand, is based
on the concept of consistent global identification.
Before it can become a reality, however, a number of
key issues must be resolved to ensure proper
migration of current standards, synchronisation of
data, and integration of the Global Trade Item
Number (GTIN) with the EPC number for current
members of the EANeUCC system.

Integration of U.PC., EAN-8 & EAN-13

2005 Sunrise

With the exception of the United States and
Canada, all retail products are marked with EAN-8
and EAN-13 symbols. However, the US and Canada

use a 12-digit Universal Product Code (U.PC.) so
products made outside the US and Canada must be
relabelled with a 12-digit U.P.C. for sale in these
countries. The UCC has announced that by 1
January, 2005, all US and Canadian companies
must be capable of scanning and processing EAN-8
and EAN-13 symbols in addition to the U.P.C.
symbols at the point-of-sale. The initiative
supporting this issue is called 2005 Sunrise.

Global Data Synchronisation

Much has been written about the benefits of global
data synchronisation, of the ability for every
participant in the supply chain to have accurate and
timely information about the goods flowing
through that supply chain. Given the emergence of
standards for data messaging, the provision for a
global registry, and the emergence of interoperable
data pools, the push for data synchronisation
worldwide is gaining momentum. The question

An Example of How GTIN Integraton Could Work With the EPC Q
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raised by some is whether the emergence of the
EPC network vision will detract from global data
synchronisation activity. The answer: a resounding
“no.” These two initiatives will complement each
other as integral parts of the industry’s drive to cut
costs and boost efficiency. The industry needs
master data to be synchronised. Savings from
increased warehouse productivity, better inventory
management, and increased on-shelf availability —
all of which can come from the emerging EPC
network — cannot be realised if supply chain
partners do not have synchronised master data.

How to Integrate the GTIN into EPC

Migration to the Electronic Product Code
numbering system can come about only while
ensuring that all Global Trade Item Numbers
(GTINs), which represent current global
identification standards for companies using the
EANeUCC system, can be incorporated into the
EPC.The illustration on the previous page shows
how a GTIN could form part of the EPC.

This illustration does not reflect the final standard
as of this date. The EPC manager and the object
class together will be today’s Global Trade Item
Number for those industries that use the GTIN. For
industries that do not use the GTIN, a different
header and EPC number format could be used.

Integrating Other Numbering Standards into EPC

A number of other EANeUCC numbering standards
currently are in existence — namely the EANeUCC-
128 and SSCC-18 (Serial Shipping Container Code) or
SSCC has a fixed-length, 18-digit number bar code,

Examples of Objects That Can Be Tagged @

Pallet

Consumer
Unit

Case

Trays/Dollies Totes/Roll Cages  Shipping Containers

Source: The Gillette Company & Integrated Produce Intelligence

system is that shipping units can be identified by
using the SSCC standard. Using the Electronic
Product Code, there is the option of either
integrating the SSCC into the EPC numbering
system on the tag, or allocating a number to the
physical container and associating the content of
that container with the asset for the time that
container carries those products.

The EPC information service (EPCIS) will describe
the hierarchical relationships between these
containers and units, although further work is
required to finalise definitions to resolve issues of
consistent identification of shipping units.

which identifies a logistics unit and thus is referred to “Creating the right migration path for current EANeUCC

as a “license plate” There is also the Global
Returnable Asset Identifier (GRAI), which is used to
track returnable assets such as beer kegs or crates. A
clear method for integrating these numbers or using
them with the EPC is required.

Consistent Shipping-Unit Identification

For the purpose of this section, a shipping unit is
defined as a pallet, a dolly, or a roll cage that can
contain either one product or more than one
product. Current practice within the EANeUCC

system users will aid the implementation of the EPC network in
the consumer goods sector.”

Peter Jordan
Director, IS Strategic Projects, Kraft Foods International

3.3 Tags

Tag Specifications & Interoperability

The EPC network is initially based on passive tags
that contain minimal data (only the EPC number).
The Auto-ID Center developed protocols for class 0
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and class 1 tags — wireless tags that are already in protocol has additional benefits. The reader

operation in the market. These two classes of tags infrastructure will need to be upwardly compatible.
have been used in the field tests and operational Companies could begin testing now with either or
trials. Standards for the other classes of tags have both class 0 and class 1 tags, which are currently
yet to be developed. available. However, the ability to purchase tags and

readers at affordable prices is dependent on the

EPC Tag Classes 0 availability of standards and sufficient demand.

Class0  "Read-only" passive identity tags The form f_actor is the .description of the size,
configuration, or physical arrangement of a tag.
Class | Write once passive identity tags Now that the tags are being deployed in real world
Class |l | Passive tags with added functionality, e.g. environmgnts and processes, more consideratic_)n
memory or encryption must be given to the form factor of these tags, in
. . terms of:
I e Shape & Size — As the level of tagging is reduced
Class |y Active tags - communicate with readers and (from container, to pallet, to case, and eventually
eliye el Ll e el e s (L Loals to item-level at some time in the future), it is
Essentially 'readers' - can power class |, Il and Ill important that tags are available in a wide variety
ClassV tags as well as communicating with class IV and of shapes and sizes. This ensures that the tags do
with each other. not spoil the aesthetics of the product or affect the
Source: Auto-ID Center physical handling processes. However, they still
must be able to be read accurately.
In the past, there was no interoperability between e Application — Consideration must be given to
tags and readers from different manufacturers. how the tag is applied to a product. Containers
Recently, however, tag and reader products have and pallets will require tags to be securely
been launched that provide this interoperability. attached to them to withstand physical handling.
Case tags may be applied with adhesive, as they
Class 0 and class 1 tags have very different are generally handled less, but they must still
communications protocols. Work is currently withstand the rigors of navigating the supply
underway to define a unified protocol for class 0 chain. At the individual item-level, tags may also
and class 1 tags, referred to as class 1 version 2. be applied with adhesive, but it would be more
This protocol will incorporate the best features of desirable from an aesthetic point of view for the
both classes and will allow a single reader to read tags to be integrated into the product packaging,
tags of either class. Today “agile” readers can read which has serious implications for packaging
both, but this requires two separate reads and is manufacturers.
seen as a short-term solution. * Ruggedness — The tags will have to withstand
different levels of physical abuse, depending on
The other benefit of a unified protocol is that as where and how they are applied. Tag suppliers
tags, readers, and protocols evolve to new higher need to ensure that the tags themselves or their
classes, it becomes easier to migrate the protective coverings are suitable for the lifetime
infrastructure to accommodate these higher of the trip through the supply chain for that prod-
classes. This migration should be done through a uct or shipping container.
firmware upgrade to the readers rather than by ¢ Product-Specific — The physical characteristics of a
replacing the entire infrastructure. product — for example, high liquid or metal con-
tent — can greatly affect the “read” performance
In practice, companies will need the flexibility to of tags. Work being done on testing the tag read-
select any class of EPC tag, although the unified ability for different products has been very suc-
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cessful, with the possible exception of readability
on products with high metal or liquid content. Tag
suppliers continue to work in this area with expec-
tations that a cost-effective tag can be made that
“reads” efficiently no matter what type of product.

Additional Features of Tags

A number of application areas that would benefit

from having more features placed on the tags are:

e Additional data on the tags, such as expiration
date, etc.

e Sensors integrated with the tags — thermome-
ters, altimeters, humidity devices, etc.

Tags that hold more data would be particularly
suited to stand-alone operations in which it is not
possible to reference or communicate with a data
repository. This could apply to pharmaceutical and
medical applications, where it may be necessary for
a paramedic instantly to check a drug at an
emergency site and have all of the required
information to administer it.

Sensor-integrated tags are currently available and
can monitor physical conditions. The tags have many
applications, and they are usually active, used with
containers, and are expensive. Tags monitoring
refrigerated containers of ice cream, for instance,
have both temperature and altitude sensors, since
these are particular spoil factors for ice cream.

The Auto-ID Labs and tag manufacturers will continue
to do research in this area. EPCglobal™ will drive
development, adoption, and adherence of further
open, voluntary standards for all classes of tags.

3.4 Readers

Specifications

In many ways the challenges in developing tags are
mirrored in the requirements for developing the
readers. The variety of suppliers, tag types, and
frequencies being manufactured today means that
there are no readers that can read all the tags in the
supply chain.

Quality of Readers
Ongoing pilots at roll cage-level and tray-level have
resulted in read rates that are accurate to 96 percent

with readers placed approximately two metres from
the tags. This is based on moving pallets or roll cages
past a reader at an operational pace.

It may initially appear that anything less than 100
percent is not good enough. However, the 96
percent read rate should be compared with the 97
percent to 98.5 percent accuracy level currently
being achieved by today’s best-in-class bar-code
scanning operations that are much more labour
intensive. The small difference in accuracy is
usually outweighed by the saving in labour.
Further testing must be done with item-level
tagging to ensure that the readers can improve
this level of accuracy when more reads per second
are required.

Environmental and product specifics can also affect
the quality of the read. For instance, readers placed
among high levels of metal racking can lead to
poorer read rates, as will products with a high liquid
or metal content. Solutions for these issues often
can be generated by the reader and tag
manufacturers working directly with their
customers. However, it is crucial that successful
solutions are shared throughout the industry via
publication of best practices and through
knowledge-sharing groups.

Greater Functionality of Readers

In the short-to-medium term, there will be a need

for a variety of readers, such as:

e Hybrid devices that can read both current bar
codes and EPCs.

e Wireless devices in which the data transfer
to the savant is done over a wireless network.

e Upwardly compatible devices that can be
upgraded rather than replaced as higher
classes of tags reach the market. Selecting
open standards-compliant equipment is the
best guarantee against the technology
becoming obsolete.

The improved functionality of readers will be
further developed as demand increases in the
future. However, current functionality is enough to
get companies started with product tagging trials.
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Differences in Allowable Radio Frequency Spectrums Around the World

* Proposed by ETSI

*% Approval currently required, likely available by 2004
**% Used by industry but not allocated by government until the end of 2003
**x* Used in some projects

Japan
125kHz, 13.56MHz
950-956MMHz**
2.45GHz

Source: IBM Business Consulting Services

3.5 Radio Frequency Spectrum

RFID systems must operate in “free air” areas of
the wireless communications spectrum across the
regulatory boundaries of countries and geographic
regions. Presently, these areas have not been
harmonised globally, which limits the potential
benefits that EPC/RFID promise.

In general, in-country regulations for radio
communications vary and are regulated by different
bodies. The US regulations are more liberal. Tags can
operate between 902 and 915MHz, allowing a fair
degree of frequency hopping and extending the
distance over which tags can be read. In Europe,
there are more limitations. For example, mobile
telephone networks use this part of the spectrum,
and further down the spectrum, the 865-868MHz
frequency is reserved for medical services.
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In addition, read performance relies on power
levels, so the issue is linked to the radio frequency
spectrum debate. Power levels are limited to 0.5
watts in most European countries. However, the
method of measuring average power in the US is
not the same as in Europe. The expectation is that
Europe will have a power regulation of 2 watts in
the near future, which would be roughly equivalent
to 4 watts in the US.

At a European level, the following bodies are
involved in developing standards and agreeing
regulations:

e EuropeanTelecommunications Standards Institute
(ETSI) is currently working on proposed standards
for radio frequency spectrum usage across Europe.

e European Radiocommunications Office (ERO) rec-
ommends the approval of these standards.

e The European Commission publishes directives
legitimising these standards.
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Radio Frequency Band Benefits, Drawbacks & Applications

(300-1200 MHz)

e ‘

Low e Accepted Worldwide

(9-135 KHz) ® Works Near Metal
* |n Wide Use Today

High ® Accepted Worldwide

(13.56 MHz) * Works in Most Environments
® In Wide Use Today

Ultra High e Longer Read-Range Potential,

>1.5m Read Range
Growing Commercial Use

Drawbacks

® <1.5m Read Range
® Does Not Work Near Metal

* Not Readily Useable in Japan
® Does Not Work in Moist

Environments

Common Applications

® <1.5m Read Range ® Animal ID

® |Impractical for Warehouse ® Beer Kegs
Operations * Auto Key and Lock
Not in EPC Standards ® Library Books

Item Level Track
Airline Baggage
Building Access

Case, Pallet & Container
Track
Truck and Trailer Tracking

Microwave * Longer Read-Range Potential,
(2.45 or 5.8 GHz) >1.5m Read Range

Detuning When Tags in Close
Physical Proximity

No Commerical Use License e Access Control (Vehicles)
in Parts of EU

Complex Systems

Development

Source: IBM Business Consulting Services

At a global level, the International Telecommun-
ications Union (ITU) is responsible for regulating
radio frequency usage worldwide. The diagram on
the previous page shows some of the currently
allowed and the proposed frequencies around the
world.

The resolution of the air interface issue is critical to
the mass standardised adoption of the EPC network
and regulatory and standards bodies are actively
engaged in reaching a degree of compatibility
worldwide, e.g., UHF tags can be read in the whole
range of 860-960 MHz without losing much
efficiency, plus over similar distances when using
approximately equal power ranges.

3.6 Interoperable Commercial Versions

Before it became the Auto-ID Labs, the Auto-ID
Center published standard specifications for the
savant, ONS, PML, and EPCIS components. Today'’s
reality is that there is not a complete set of

commercial versions of these products that are
truly interoperable or “plug and play.”

Many vendors have a version of each of these
components and these have been used in the trials
to-date. Each is in a different stage of evolution at
the present time.
¢ |tis generally agreed that some form of savant is
required to filter data coming from readers to the
applications that process it, and allows local and
fast data access for key applications.
The Auto-ID Center produced an open source
version of savant, which has been modified a
number of times by systems integrators, often in
conjunction with early adopters to allow pilots.
These prove that the technology works and can
be used in testing. However, it is still unclear
whether these systems are robust enough and
scalable to the extent required.
e An ONS is an essential component of the EPC
vision and is based on the structure of a domain
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name service (DNS). EPCglobal™ currently has a
request for proposal underway to establish an
ONS service by the end of 2003.

e The EPC information service (EPCIS) and the
physical markup language (PML) are standard
means of delivering information and important
components of the EPC network.The development
of open, voluntary standards for both is necessary.

e |t is important for the PML that it is based on
eXtensible markup language (XML) and that it
is integrated with the EANeUCC Global Data
Dictionary.

e Savant products based on open, voluntary stan-
dards are key to the adoption of the EPC net-
work. Savants will make the interfaces to applica-
tion packages easier and more profitable for
industry companies.

e Providers of application software need to build
links from the savant API into their own systems.

3.7 Internal/External Infrastructure

Three main issues relate to data management

under EPC network adoption:

1. How do we deal with this much larger volume of
data?

2. How do we share this data with our trading partners?

3. What data management policies should we
consider?

Data Volumes

EPC network adoption will drive up the volume of

data that companies will find they need to process

by a significant amount. The Auto-ID Center did a

great deal of work on ways to deal with this

increase, and the work continues in the Auto-ID Labs.

e The EPC vision states that data about objects —
object information and event information —
should be stored on a network and accessed
as needed rather than being pushed from one
party to the next.

e The savant is a means of filtering data. As a
number of different radio tags are read, a level
of data aggregation might be done, and some
choices need to be made about what data to
store — the raw data or the aggregated amount.

¢ As the level of tagging increases and many more

Copyright November 2003, Global Commerce Initiative/IBM

objects are tagged, it must be clear that read and
write times need to be managed successfully so
that they do not become a process bottleneck.

e The volume of data will increase significantly if
consumer unit-level tagging is adopted.
However, this is still a few years away.

Sharing Data With Trading Partners

Sharing data with trading partners will continue to
be a critical issue and an important part of the EPC
vision. The transition to a new way of doing business
and a new way of sharing information may not be
easy. However, the tremendous benefits promised
by the EPC vision and already seen in the pilot tests
taking place around the globe are assuring
companies that the next generation of partnering is
well worth the effort.

Under the EPC vision, there are two potential
approaches for exchanging data about a tagged
object between trading partners:

1. Object and event data are held by each trading
partner and a means of information access is
provided for trading partners as required.

2. Object and event data are published on a public
network and access provided as required (i.e.,
the true EPC network vision).

The first option is the one that many leading
adopters have in mind. This relies on having data
warehouse capability and capacity, but it is a
means of transitioning to the ultimate EPC
network vision of accessing data when required.
It also provides companies with a means of
ensuring data confidentiality and of controlling
data access. Organisations in the test and trial
stage may be happy with object and event data
being stored on the tag itself — the first option —
and read where required when the tag flows
through the supply chain.

Object and event data could also be sent as an
additional transmission from one company to its
trading partner (analogous to email). Some
organisations may have a preference for this
approach, since it gives more control and security
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to data transmission. This may be the option that
many companies start with to reduce the
complexity of data sharing.

As the technology and the organisations using it
become more mature and are further down the
adoption route, levels of data storage will increase
and it will become desirable to have the data stored
in only one place and accessed as necessary.This is
the second option (analogous to browsing a web
page). This is the true EPC vision, but at present there
are extremely few providers for the hosting service.

Within the next 12 months — or by November of
2004 — a standard way of sharing data will need to
be found. Without the appropriate data-sharing
service/provider, it will be difficult to move from

bilateral trading partner pilots to large-scale adoption.

Data Management Policies to Consider

In addition to managing potentially large volumes of
data, companies need to consider management
policies for:

e Data ownership.

e Data confidentiality and security.

e Data retention and archiving.

This is an area most early-adopter companies have
considered, but it is too early in the process for
final decisions. However, the issue of data
management will continue to evolve with wider
adoption and certainly will be more important when
consumer item-level tagging becomes
commonplace.

3.8 Evolution Toward the EPC Vision
The EPC network (see diagram below) has three
major dimensions:

Evolution Toward the EPC Vision (14)

Manufacturer EPC Information

0 Internal EPC Network

EPC
Information

Service
and ONS

EPClInformation

3PL, Contract
Packer, Contract
Manufacturer

e Trading Partner to Trading Partner EPC Network

EPC Information

< Query on an EPC Tag

EPC Information Retailer

EDI Transaction

Physical Product Flow

o Industrywide EPC Network

Source: IBM Business Consulting Services
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1. Internal EPC Network For EPC adoption each
company will require an internal EPC infrastruc-
ture as described in the section on EPC architec-
ture. (See page 10.) An open, standards-based
approach is important in order to obtain third-
party products for each of the individual compo-
nents. This approach is currently in use by com-
panies that are conducting operational trials.

2.Trading Partner-to-Trading Partner EPC Network

While there are benefits in applying this concept

within a company, a significantly higher rate can

be found in applying this concept in an end-to-end
supply chain. This means that there is a require-
ment to share EPC data among trading partners
and service providers, such as third-party logistics
providers, contract packers, contract manufactur-
ers, etc. Two essential pre-requisites for data shar-
ing among trading partners include:

e The use of voluntary, open standards.

e A standard message format and method for
exchanging data. A feature of this model is
that data may be duplicated at different points
in the total supply chain, holding it closer to
the point of use. Each trading partner may
hold a copy of the data. This model is expected
to be in operation by 2004.

3. Industry EPC Network Eventually, any company
will be able to plug into an industrywide EPC net-
work. If a company has any question about an
EPC tagged object, the request for information
about that object will go into the network and the
information returned may come from multiple
data sources in multiple enterprises. This exam-
ple is the ultimate EPC network vision, wherein
data is held once and accessed when needed.
The journey to this level, however, will take a
number of years.

3.9 Public Policy Issues

As has been the case with almost all other
technologies through the years, consumer
advocates are concerned about the potential for
misuse of RFID tags. Such technological advances
as the Universal Product Code or U.P.C. (which took
10 years to fully implement) and telephone Caller-ID
were negatively viewed by privacy-minded
consumers when they first appeared.

Copyright November 2003, Global Commerce Initiative/IBM

RFID has been around since World War Il and has
been used successfully for decades in military,
medical, and environmental applications to identify
physical objects using radio waves. Today, RFID
systems are used in a variety of consumer
applications, such as ExxonMobil’s Speedpass
payment system and the EZ Pass system used in
toll booths on many highways. Other applications
in use today include access systems for office
buildings and car immobiliser systems.

Today, the EPC vision is about moving products in
the supply chain to reduce time, costs, and waste in
the industry — all of which could result in fresher,
more secure and possibly cheaper products for the
consumer. In the near term, the EPC network will be
primarily tagging these products in case and pallet
levels through factories, distribution centres,
backrooms, and stores. The area of primary consumer
interest — item-level tagging — is not expected to be
adopted in the mass market for several years.

Since its founding, the Auto-ID Center has actively
sought the views of consumers, government
officials, and public policy experts on the privacy
issues inherent in implementing the new technology.
The Auto-ID Center’s successor, EPCglobal™, will
continue this work, in addition to building on the
extensive research already done into privacy issues.

As time goes on, the EPC network used to track
goods through the supply chain can provide
significant benefits — and not just to the
manufacturers, wholesalers, and retailers. Of course,
these industry partners will gain in efficiency, reduced
supply chain costs, increased market share, reduced
shrink, etc. But the consumers themselves will also
be winners with fresher products, delivered to them
in a more secure environment in these days of bio-
terrorist fears for food and consumer packaged
goods, delivered with fewer logistical costs, and with
fewer possibilities for an out-of-stock of their
favourite products.

Widespread and effective communication of these
consumer benefits is of paramount importance to
ensuring a positive public perception of EPC
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technology. Industry representatives that have
resources, knowledge, and expertise in this area are
asked to help EPCglobal™ to accomplish this mission.

Additionally, in order to address policy issues that
have been raised, the EPCglobal™ and its industry
sponsors have developed a set of principles to guide
the implementation of the EPC. These principles are
based on research and discussion that have taken
place over a period of time involving governments,
consumers, and businesses. They are intended to
assist companies address the implementation issues
in a manner that respects the privacy of consumers,
as well as their own business needs and processes.

Broad industry agreement to a basic set of privacy
guidelines was achieved at the Auto-ID Center’s final
Board of Overseers meeting in Japan at the end of
October 2003. A full copy of this agreement may be
seen in the Appendix of this report.

These guidelines will help steer the future use and
deployment of EPC technology and are intended as
complements to existing legislation and regulation in
the various nations and regions of the globe. The
principles are based on a belief that consumer
acceptance of EPC is crucial to the full adoption of the
technology and the ability of consumers, business,
and society as a whole to realise its full benefits.

A great deal of effort worldwide was made to include
every aspect of the debate on the most effective,
efficient way to deploy EPC technology in a manner
consistent with the privacy concerns. Special efforts
were also made to include consumer notice, consumer
choice, consumer information, and records use and
retention into any EPC network adoption plan. Industry
feedback from manufacturers and retailers on this
issue has been built into the company roadmap and
the industry action plan included in this report.

As further developments in technology and its
deployment occur, it is expected that these guidelines
will evolve, change and continue to represent the
fundamental commitments of industry to consumers.

EPCglobal™ will oversee and be responsible for
updating these guidelines. EPCglobal™ also will work
with its Independent Policy Advisory Council, made
up of privacy experts from academia, law and public
policy arenas, to manage future EPC privacy issues. It
also will work with two other organisations — a
technical group comprised of experts in the field of
privacy, security, and cryptography, plus a forum of
chief privacy officers from its sponsoring companies.

The self-regulation framework is a useful first step
in addressing privacy concerns. Companies that are
more advanced in EPC adoption/piloting are giving
a range of useful advice:

e EPC end-users are strongly urged to help formu-
late and then adopt and follow voluntary industry
guidelines as well as develop and publish their
own company consumer policies.

e Companies should set up mechanisms to assist
them in understanding public concerns and
responding to those concerns.

e Communication with consumers about privacy
concerns should be an ongoing, two-way process
— not a dialogue carried out via press releases.

e Public officials, serious privacy advocates, and
concerned members of the public are far more
interested in action than words. Announcements
and other communications will only be effective
if they describe concrete actions that are to be
taken.

e Learning from precedents in the past. For exam-
ple, the experiences of business-to-consumer
Internet sites could be considered when formulat-
ing company policy in this area.

e Every opportunity should be taken to inform con-
sumers about how the use of EPC technology will
bring benefits to them directly. Consumer educa-
tion is critical in forming the right perceptions.

Some concluding thoughts in this area are:

e Each company considering EPC adoption must
address consumer privacy issues explicitly.

* Most public privacy concerns apply only to con-
sumer unit-level tagging.

e |n certain areas, collective industry action is the
best way to mitigate against potential risks.
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3. Enabling the Vision

3.10 Conclusion

Further developments are still required in the areas
of standards, technology, regulatory constraints,
and communications before the EPC vision can be
brought to full realisation on a large scale.
However, when talking about fulfilment of the
promises and benefits of RFID it is no longer a
question of “if” but rather a question of “when.”
There is not a single element of the EPC vision
today that is insurmountable. An action agenda for
the industry, found in the next section, gives some
indications of how this vision can be achieved.
However, there is no reason for companies to wait.
They can begin to pilot the EPC network concepts
today.
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4. A Company EPC Roadmap

4.1 Introduction

This chapter provides insights into how manufacturers and retailers can apply the RFID technology to
address business issues. It also describes the process these companies will go through as they pursue
EPC adoption. The insights are based on the learnings and experiences of early-adopter companies that
have already embarked on their EPC journey.

The section begins with a brief description of the most popular EPC business initiatives that companies
are considering doing or that they are currently piloting.

4.2 Lessons Learned from Early Adopters: RFID-enabled to achieve concrete operational

Key Business Initiatives improvements.

Before a description of how companies are thinking

of deploying the RFID technology, it is importantto ~ The diagram below highlights the principle benefit
note that this technology is an enabler — not a areas that most manufacturers and retailers are
solution by itself. Overall, the technology has the targeting in their EPC adoption plans.

potential of providing a much more accurate

product tracking system and improved visibility by The following are a number of key considerations

capturing product movements while, at the same to keep in mind:

time, improving efficiency in data collection and e Companies will achieve different benefits with

processing. EPC adoption. Many of these benefits will vary
by product category, supply chain processing

The competitive advantage will come from: (full pallet vs. case vs. item processing), and cur-

(1) determining where and how to apply this rent opportunities for improvement (e.g., is

technology to achieve business value, which will shrink a real issue in this company?).

vary by company and by trading relationship, and ¢ In general, heavily automated and low labour-

(2) creating new business processes that are intensive distribution centre (DC) operations will

Key Benefits From Business Initiatives

Finished PRV
Distribution In-Store
Fact Store-Shelf
actory Goods Centre Handling ore

Warehouse

e Plant Inventory ¢ Reduced Labour Costs ¢ Improved ¢ Inventory Reduction (Backroom, Lower
Accuracy in Receiving, Putaway, Efficiencies in Obsolescence).
(Finished Picking, and Shipping. Receiving and e Better Visibility of Back Room and On-Shelf
Goods). e Proof of Ownership Payment for Inventory.

e Automatic and During Transit. Receivables. e Decreased Theft.
Verified e Reduction in Reverse ¢ Reduction in Labour e Improved On-Shelf Availability and
Shipment Data Logistics/Returns and Costs. Reduction in Out-of-Stock (Improved
Reported to Claims. e Reduction in Reverse Replenishment).
Finance and e Improved Goods Logistics/Returns. e Store Labour Productivity Improvement.
Inventory Transfer and Payment e Reduction in ¢ Reduced Defensive Merchandising Leading
Systems. Process. Inventory. to Improved Sales.

e Improved Service e Reduction in
Levels Through Obsolescence.

Reduced Out-of-Stock.

Source: IBM Business Consulting Services
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have less potential from deploying EPC than
operations that are not as automated today.

e Trials have been conducted both within the four
walls of a company as well as collaboratively
with trading partners. In general, manufacturers
and retailers agree that the benefit potential
increases significantly when trading partners
adopt this technology across company opera-
tions.

e Trials have been done at load carrier (logistics
assets), pallet, case, and item levels. The results
of these trials vary significantly in terms of bene-
fit potential and overall return-on-investment
opportunity.

e Many of the leading adopters are still in the early
stages of adoption and will use pilots as a way to
validate the benefits and the costs.

e Unit-level tagging can create significant benefits
in terms of out-of-stock reductions and improve-
ments to the overall consumer shopping experi-
ence. However, costs also increase significantly
with unit tagging. Given current technology
prices, item-level tagging may be reserved for
high-cost and high-margin items until tag costs
drop significantly.

e There is a general perception that greater benefits
accrue to the retailer than to the manufacturer
with this initiative, especially if the manufacturers
are asked to absorb the total tag costs. This
perception is due in part to the belief that retailers
will more easily generate scale through their
system than their manufacturing partners.

This final point is critical and should not be
understated. Manufacturers have built considerable
efficiencies over the years by creating supply chains
based on minimising exceptions to improve
efficiency and velocity. If only a portion of a
manufacturer’s customers are using RFID tagging
and exception handling must be introduced, this
could lead to significantly higher supplier costs in
the near term due to increased pick facings,
repacking of pallets at the DC in order to tag
individual cases, and so on.

Additionally, much of the historical discussion on
the cost of implementing RFID has revolved around

the recurring tag costs to the manufacturer.
Retailers, however, will need to make significant
infrastructure investments to deploy this
technology across their warehouses and stores,
especially the considerable one-time capital costs in
the roll out of RFID throughout their operations.
There are also significant costs involved in the
shelf-level implementation scenario.

Both manufacturer and retail trading partners
need to consider not only the magnitude of costs
but also the timing and accounting impact of
these costs. Both partners also need to engage
in fact-based dialogues when discussing
deployment options and benefit sharing to
ensure a win-win scenario.

“In Unilever we see RFID technology and the use of EPC impact
our total supply chain. More than ever before, we need total
alignment across our logistics, our customer interaction, and our
technology to maximise the value of this breakthrough technology.
That is the challenge we face, and we have taken up the gauntlet.”
Nigel Bagley
GCI Programme Manager, Unilever

Business Applications Under Trial or Consideration
In what areas are the RFID piloting pioneers
focusing? Research indicates that while there are
many ideas on how the EPC network enables
performance improvement, the leading adopters
have converged on a common set of priority
applications focusing primarily on implementations
and piloting trials at the pallet and case levels.
These applications include:
¢ Shrink Reduction in the Supply Chain — Today
retailers are tagging pallets, dollies, cases, and
trays to track these units internally within their
own supply chains. While source tagging is a
natural complement to the infrastructure, shrink
reduction trials nevertheless are driven by
retailers’ desires to address current business
problems.

Industry research illustrates that retail shrink levels
are approximately 2 percent of sales, which cost
retailers some $32 billion in the US in 2001 and
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some 30 billion in the same year in Europe. And
— perhaps more importantly — shrink mitigation
techniques employed in recent years may not
have produced the expected results. In 2001, the
industry shrink rate in the US was virtually
identical to the historic 10-year average of about 2
percent of sales.

IBM business case analysis has shown that the
use of RFID can improve shrink for the average
retailer by 25 percent at the case level and up to
40 percent at the item level. Therefore, many
retailers are placing a high priority on testing
shrink applications, often without waiting for
participation by suppliers. Many retailers are
applying their own tags and constructing track-
and-trace visibility of product movements in
order to improve internal causes of both
accidental and deliberate shrink.

Both retailers and manufacturers will continue
working together in piloted trials to understand
how to leverage the EPC network to reduce
losses due to shrink.

¢ Improving On-Shelf Availability — Often-quoted
industry studies note that 30 percent of out-of-
stocks occur on a store shelf although a supply
of the product in question is located somewhere
within the same retail establishment. Often the
product is not replenished in a timely manner
because store staff do not know where the prod-
uct is located. Both manufacturers and retailers
are concerned about this high incidence of out-
of-stocks, which seriously affect sales, brand loy-
alty and consumer satisfaction.

In recent US surveys, out-of-stocks are estimated
to be as high as 10 to 15 percent daily on core
items — even higher on advertised specials.
Industry executives globally, however, have
referred to this as the single largest potential
benefit area from RFID and the EPC network for
both manufacturers and retailers.

The current focus in on-shelf availability is pilot
testing the ability to improve retail in-store

Copyright November 2003, Global Commerce Initiative/IBM

replenishment processes by providing visibility
to case-level inventory in the backroom. Recent
estimates note that US retail companies lose bil-
lions in sales annually due to their inefficient
back-room systems. Some RFID applications cur-
rently being tested and considered include using
smart-shelf technology and item-level tagging to
improve visibility to stock in the backroom by
providing the capability to recognise low-stock
levels and send replenishment prompts to store
personnel (perhaps by messages sent via wire-
less PDAs).

If retailers share back-room visibility with manu-
facturers, replenishment processes and algo-
rithms may be significantly improved, resulting
in better fill rates and, ultimately, fewer out-of-
stocks at the store shelf.

Eliminating Shipping & Receiving Errors — The
elimination of errors in shipping and receiving
requires joint participation from a supplier and a
retailer, and involves case-level tracking of ship-
ments from both trading partners. EPC informa-
tion must also be communicated from one part-
ner to another. These trials focus on eliminating
the approximate 1 percent discrepancy rate that
requires significant administrative and manage-
ment support to resolve on a monthly basis. In
the case of the manufacturer, the reduction of
shipping/receiving errors will result in lower
costs for administrative labour normally used to
resolve errors and potentially could reduce the
amount of product being written off due to
charges related to erroneous shortages, etc.

Productivity & Labour Efficiencies — Both suppli-
ers and retailers are testing RFID non-line-of-
sight improvements over existing bar-coded ID
systems in terms of reductions in data entry and
processing to improve product velocity. These tri-
als provide valuable ground-up insights on
improving key performance metrics in the distri-
bution centre and back-room environments.
Receiving points especially are renowned trouble
spots in the supply chain, and, generally, if a
company can increase the speed of receiving, it




Global Commerce Initiative EPC Roadmap

also can increase the productivity of the entire
site (putaway, picking, staging, shipping, cycle
counting, and physical stocktaking).

The vision of companies today is to leverage the
EPC network to maintain or improve current
accuracy levels while, at the same time, reducing
labour expenses related to audit and exception
handling processes, etc. RFID technology and the
EPC network, therefore, have the potential to mit-
igate the pressure currently found within opera-
tions to balance the traditional trade-offs
between accuracy, labour, and throughput.

¢ Tracking High-Value Maintenance, Repair &

Operations (MRO) — For items such as spare
parts, this four-wall RFID trial opportunity is
available to both the manufacturer and retailer, but
typically the manufacturers’ conversion assets will
increase the requirement for MRO tracking. Trials
focus generally on tagging repairable or high-value
spare parts to improve stock visibility at a lower
labour cost. Mobile readers in the plant can ensure
that assets are controlled, that shrink is reduced,
and that warranty coverage is maximised. Active
tags and “write many/read many” tags may be
considered for these types of applications.

e AssetTracking — Within vertically integrated

supply chains, piloted trials in asset tracking are
prevalent in the produce, beverage, and foods
categories, involve tagging of returnable
containers such as trays, containers, pallets, or
kegs. Active tags are sometimes considered for
this category of tracking. These trials typically
test enhancing first-in, first-out compliance

(for perishable products) or reducing asset

loss (for beer kegs and pallets).

¢ Tracking Speciality Orders — Some multi-category

retailers as well as do-it-yourself retailers have test-
ed item-level tracking of customer speciality orders.
This will help improve customer services by track-
ing custom merchandise that is often mixed in with
regular merchandise and can be “lost.”

Other Ideas Also Being Considered
¢ Increasing Home Delivery & Direct Store Delivery

(DSD) Accuracy — Tagging at the item, tray, con-
tainer, or box level will enhance home delivery
channels as well as direct store delivery (DSD)
operations by ensuring the right products are
loaded and delivered by the right vehicles. RFID
can also enhance the loading process to ensure
delivery compliance in both channels.

Opportunities From EPC Tagging @

A
ITEM TAGGING
High
¢ Out-of-Stocks
CASE TAGGING e Store-Level Promotions
P ¢ Inventory Reduction and Pricing
=] e Labour Efficiencies e Enhanced Consumer
5 PALLET TAGGING e Throughput Increases Experience
‘g e Product Diversion e Case Shrink e Safety Stock Reduction
& | « Vendor-Managed ® Retail Out-of-Stock ¢ Unit/ltem Shrink
o Inventory/Replenishment ® Demand Plan_ning * Pay-on-Scan
¢ Production Planning * Supply Planning * Consumer
e DC/Goods Receipt e Subcontracting/Re-packer = Understanding
e Put-Away Visibility ¢ Product R&D
« Inventory Control and e Pick, Pack & Ship ® Aging/Quality Control
Low Storage e Track & Trace
6 months..... - b+ years
Time to Implement

Source: IBM Business Consulting Services
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¢ Enhancing the Shopping Experience — The
METRO Future Stores Initiative has begun trials
on the integration of RFID tags into store loyalty
cards. It is expected that, as item-level tagging in
stores increases, a three way association of prod-
uct, store, and customer will be made providing
the customer with a range of benefits via digital
shopping-assistance devices. These benefits
include store product finders, out-of-stock notifi-
cations and substitution suggestions, streaming
digital media, price checks, and related applica-
tions. Industry marketers are excited about the
possible use in the future of smart-shelf technol-
ogy — perhaps in conjunction with loyalty cards

Business Application Conclusions

The RFID technolagy has many potential uses.
Detailed interviews with early adopters that illustrate
the business case will drive which applications
becqme the standard processes for tomorrow.

J Bfﬁsiness process change is essential. The technol-
é'gy is only an enabler — not a business solution
on its own.

o t_)ata and information-sharing across company
l;()undaries can drive significant benefits for both
manufacturers and retailers. The EPC network
vision provides a framework and mechanism to
make this data sharing a reality, but implement-
ing this in a consistent manner across trading
relationships requires more work on industry
standards through the EPCglobal™ organisation.

® The main focus of early adopters is pallet/case-
level tagging. Many companies believe that a
greater level of benefits can be achieved through
just case-level tagging.

e Consumer unit item-level tagging has some incre-
mental benefits. However, there are a
number of issues that need to be addressed before

this can be considered on a broader scale.
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— to present real-time marketing messages to
the consumer, e.g., pointing out promotions at
the point of purchase-decision.

e Authentication — Trials are underway within the
retail pharmacy and pharmaceutical supply
chains to use RFID as a way to test whether or
not products are authentic. The idea is that any
duplicate reads, (e.g., reads that do not link to a
manufacturer’s product or batch information,
etc.) could be the sign of non-authentic product.
Expiration dates for items could also be checked
to ensure safe and effective product usage. This
presents a huge opportunity to address drug
safety and regulatory concerns and could also
remedy the rash of recent blockbuster drug coun-
terfeiting issues.

“RFID enables us to have the full visibility of the items, cases and
pallets in the entire collaborative supply chain. This information
can easily be joined with our supply chain partners. Using RFID,
we can increase efficiency and reduce costs across the entire
process chain.”

Dr. Gerd Wolfram

Project Manager, METRO Group Future Store Initiative

4.3 The EPC Adoption Journey

The EPC adoption journey for individual companies
includes four distinctive phases or steps along the
roadmap. However, before describing the
milestones along the way, leading adopter
companies wish to share some of their insights on
lessons learned about the core elements of this
roadmap to EPC implementation:

[17)

Evolving Supply Chain Trends
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A"ocating Organisational Responsibilty @ that will determine the path that will be taken and

about how long the journey may take.

e While there are direct steps in each phase, this
journey is an iterative process.

e Today, most companies have begun the EPC
adoption journey and are at a minimum at the
first phase or “learn!”

e Some companies have moved quickly into the experi-
ment phase. A few have moved to the evaluate
phase and are characterised as the early adopters.

¢ Finally, today only a small group are publicly com-
mitted to the adopt phase. However, the expecta-

"MARY, AS OUR MR, BIRECTOR , I'D LIKE Youl T0 CREATE tion based on company comments from varied
A MEW DRGANISETION ROLE FOR ERC . .
THIS PERSON MUST BE AN ANBASATOR, SCHADOZE parts of the globe is that there will be a rather
PROVIDE LOTS OF WASIOM, RAKSE QUR PROFILE large push toward adoption of RFID technology

ANDTALK BEOUT THE \JONDERFUL THINGS WERE DOLNG
TUST MAKE SURE THAT HE DOESN'T GET CARRIED AwAY
WWTO ANY REAL EXECUTICH. -

and toward pilot testing over the next two years.

4.3.1 Learn

In the beginning, many companies have a few
individuals — most frequently from manufacturing,
distribution and logistics, IT, store operations, or
finance — who have a foundation of understanding

e This is a journey that is new, and there is no sin-
gle route for getting to any given destination.

e Along the way, there are a number of distinct
checkpoints or milestones to consider — markers

EPC Roadmap — Learn, Experiment, Evaluate, Adopt

Process
Possibilities

High-Level Practical
Business Case Knowledge

Experiment
With RFID
Technology
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around current RFID technology and the EPC vision.
For some companies, these individuals have focused
on RFID as a matter of personal interest with no
active company role for the initiative at this time.

The first key decision point during phase one of an
EPC adoption roadmap is that someone in the
company — frequently from the group mentioned
above — becomes an RFID champion within that
company. This person will usually be given the
responsibility at the very least to monitor
developments about RFID and keep senior
management informed. This role is usually carried
out in addition to the existing set of responsibilities
for that individual. Once an RFID champion is
appointed, more people in the company become
aware of the tagging initiative. Education spreads
as company staffers attend conferences, read
articles, study white papers, and begin
disseminating information.

This is a critical time for a company. What happens
next can go one of three ways. The first outcome is

Targeted Trials

The Ostrich View of EPC Vision
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that the initiative stalls. The person responsible for
EPC does not believe in the vision and either
decides to put his or her head in the sand with a
“We will wait for two or three years and be a fast
follower” approach. Or he or she does the

20)
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minimum that is necessary to comply with requests
from only their most important trading partners.
The final extreme is that the individual believes
more is possible than actually is at that time and
does not attach a firm basis of reality to grandiose
ideas of implementation.

The turning point at this decision juncture is that the
person responsible for EPC realises that, in order to
move forward, he or she will need to transform
theoretical knowledge into practical knowledge and
action. This realisation is reached by recognising that

Working Towards the Business Case @

S0 YO0 WANT D B ALL THIS NEW EPC TECHNILOGY, PLAY WATH T
AND TELL ME 175 WORTH IT BEFDRE YOU DO A BUSINESS CASE P’

Companies that are further down this EPC adoption
roadmap contend, without exception, that this step
is all about business process and simply being
comfortable with the technology. The experiment
phase is an iterative combination of understanding
business process possibilities coupled with limited
trials of the RFID technology.

Many companies currently in this phase report that
the practical experiments give them far better
insights than a substantive paper-based business
case exercise.

Barriers to Execution @

"CUR CED. GETS T AND LJANTS US TO DO T

Gy START A FROTECT AMD MAKE SURE YOU COME BACK
WITH 100 REASDNS WHY WE CANT DO 1T
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the technology is evolving, others are getting a head
start, and perhaps the time has come to move to the
next stage — experimentation — if the company is to
grasp the true potential for the EPC vision.

4.3.2 Experiment

The first key activities include developing a high-
level business case and a small technology proof-
of-concept pilot specifically focused within the four
walls of a company. This is a critical step in order to
drive realism and pragmatism into the leadership,
allowing the company to continue strategically on
the journey. However, it is important the business
case and technology proof-of-concept is not over-
engineered at this stage. If successful, some initial
funding is usually provided.

The development of the core elements of RFID —
tags and readers — is fast changing as technology
and manufacturing innovation improves the
reliability, functionality, and cost of the equipment.
This experiment phase allows companies to
understand more clearly how well suited this
current technology is to the company’s products
and environments. The key knowledge gained has
been that it is very difficult to understand process
possibilities and technology capabilities without a
degree of experimentation in the company’s internal
environment.

Another turning point in the EPC journey is reached
when the experiments are successful, the process
opportunities are evident, and a critical mass of
people in the organisation are excited about the
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Minimum Deployment Strategy — The Slap & Ship Approach

Implementation Steps

1. Obtain Numbers, Tags & Readers

2. Set Up & Test

—I—

3. Slap Tags on Pallets & Cases

— -

4. Ship Product

1

5. Send EPC Data to Retailer

What level tagging — pallet, case, or item?
How many SKUs? Minimum required?
How do we buy, obtain, register numbers?
Which ones for different retailers?

No integration to internal systems?

Which tag and reader specifications? Are all retailers the same?
What scale testing?

What is the roll out plan?

At factory? DC? Contract manufacturer? Contract packer? 3PL?
¢ Manual or automated?
¢ Ability to segregate retailer inventory?

e Quality control?
e Proof of shipment?
¢ How many readers required at each shipping point?

¢ Tailor EDI or send data separately?
¢ Maintain archive of data?

Key Considerations

Source: IBM Business Consulting Services

possibilities of the EPC vision. In the end, the EPC
leaders will go to their board or senior
management to request permission to continue the
journey. This request is based on confidence in the
business case and in the technology being ready to
deploy to scalable pilots within the company. Most
likely, the decision to pilot will be made both from
the internal four walls of a company application, as
well as in response from a trading partner request.

Companies that do not move to the evaluate or
pilot phases have reported the delay is due to the
company’s wish to continue the experiment phase
to seek further comfort with the business case and
the application priorities.

However, there may also be another reason not to
move forward fully into the evaluate phase. Some
companies decide that the journey through this
transformational process is too early, too expensive
or there are more important initiatives on which to
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focus. They decide instead to opt for a minimum
deployment plan — something that meets the basic
requirements of important trading partners but
does not move toward wider adoption. This
minimal approach of responding to retailer
requirements to tag has been termed a “slap and
ship” approach. It allows a company to apply tags
to selected products but to do nothing more.
Research indicates this is not a recommended
option since the cost of tags with no incremental
benefit from shared information or process change
is not viable for very long in most companies.

Early adopters have demonstrated that the real
value from the EPC vision comes from trading
partner collaboration — a collaboration of process
and information flows.

“You need to pilot test the EPC network to identify where the
benefits are. "Launch and learn,” then develop your business case.”
Dick Cantwell
Vice President, The Gillette Company
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Key Questions to Ask (Experiment) Experimentation Checklist

* What is driving this initiative? What happens if
we do not get on board? Will it generate savings,
have to do it to maintain market share?-

° 1

. 1‘
strategies i

this initiative?

intact when I collaborate with others in

* How big does the project team need to be? Which

departments will need to work with this?

¢ What are the reéulatory bodies? Have they pub-
lished global standards?

e Which industry groups are orchestrating this ini-
tiative? Are they all aligned? Are we members of
any of them?

e What is the public opinion on this initiative? Do
we need to put any statements out to position

ourselves?

4.3.3 Evaluate

Company EPC Vision

Entering this phase implies that a company is
serious about conducting operational trials. The first
activity within the evaluate phase is to develop a
company EPC vision. This process involves a degree
of evangelism within the business to expand
enthusiasm throughout the company. One of the
first steps is to identify the priority business
application areas of focus. There is also the small
matter of getting funding agreed for selected
operational trials.

0 Understand your visibility requirements: What
items do you want to read? Where? How often?

From what distance?

her end-users about recommendations for

. to do? How to do it? Recommended

| Many experienced end-users are

re their learning experiences.

action phase in a real world setting.

pallets, cases, and products. Set up

¢ i ',-: points where you seek ephanced
visibility, outside of the laboratory environment.

O Evaluate technical pe

able reads?

rformance. Do you get reli-

[0 Assess the economic benefits. How is it better than
or different from what you are currently doing?

0 Understand the impact of the technologies on
business process, plus integration issues with
enterprise systems.

0 Make a decision to (a) move forward with a larg-
er-scale implementation, (b) refine the trial — dif-
ferent processes, technologies, items, and/or read

points, or (c) slow down activities.

Source: Matrics, Inc.

This decision point is another important turning
point. Agreement needs to be made on funding and
what company resources to commit. The alternative
is to start planning for the minimum that could be
done to either create some value or respond to
requests from important trading partners.

Trial Partner Selection

The technology in this area is changing constantly,
especially since a number of suppliers have been
working hard to make their products EPC
standards-compliant. The advice from companies
that are more advanced in this journey is that you

© Copyright November 2003, Global Commerce Initiative/IBM
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Trial: Distribution Centre — Pallet and Case Level Movement
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Receiving Storage & Pickizig Shipping
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Conveyor Reader Shipping Door Readers

Trial Issues

Define appropriate scope for DC trial: Which products, categories, and suppliers have the
capability to tag pallets and cases, and at what point in supply chain?

Redesign the processes: Where are the transaction points in the process that require readers
for measurement and tracking?

Test the vendors’ technology in the environment.

Set up trial to ensure tight control and measurement of success (technology, system
interfaces, processes, and staff).

How is advance ship notice (ASN)/dispatch advice data reconciled between trading partners
to auto confirm receipt, and match purchase order (PO)?

How does DC layout and product characteristics affect deployment and location of readers
(read and power ranges)?

What are the training requirements for staff?

How can we ensure tagged (and non-tagged) product is correctly recognised?

What interface requirements are there to local warehouse management system (WMS) to
validate product, quantity, and update inventory and location data?

How do we interface with WMS to confirm picking and transit between locations within DC
(reserve, pick, dispatch)?

Do third-party logistics providers (3PLs) have the capability and interface requirements to
confirm dispatch, plus track and trace?

Source: IBM Business Consulting Services
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Trial: Retail Store — Case Level Movement (25)

(1_:. Back Door Reader .ka Link to POS Data
Backroom Salesfloor
L1 =
e o
Chackouts

@ Storeroom Reader

Trial Issues

e Define appropriate scope for retail trial — which product categories at a case level and
number of control stores.

e Start trial at case level first to capture benefits from backdoor to shelf replenishment, rather
than item level on shelf to POS.

Set Up e Redesign the processes — where are the transaction points in the process that require

readers for measurement and tracking?

e Test the vendors’ technology in the environment.

e Set up trial to ensure tight control and measurement of success (technology, system
interfaces, processes, and staff).

e How is ASN reconciled and automatic deductions at receipt to dispatch from DC?

1. Backdoor e How do we record both tagged and non-tagged movements from backroom to shelf?

e How do we link updates of inventory-on-hand from backroom to shelf case fill?

2. Storeroom e How are store staff trained to undertake manual shelf checks and plannograms with tagged

Reader and bar-coded product?
3. Link to POS e How do we interface real-time POS data with inventory-on-hand data on tagged product in
: Data backroom to replenishment algorithms to trigger automatic replenishment?

Source: IBM Business Consulting Services
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need to find the right partners to help you with the

trials. These include:

e Tag suppliers.

e Reader suppliers.

e RFID technology integrators.

e Systems integrators.

e Middleware/EPC component suppliers. (e.g., a
vendor that has a working version of a savant.)

It goes without saying that it is also necessary to
identify the right industry trading partners with
whom to conduct collaborative trials. Early
experience indicates it is easier to pilot with like-
minded companies that are at the same point in the
EPC evolutionary journey as your company.

Evaluate Trials

The objective of the trials is to prove the integrated
technology and process changes necessary to
deliver the targeted benefits. Examples of a trial in
a DC and a retail store are shown in the graphics.
There will be a need to do a proof of application for
the RFID technology, e.g., the ability of readers
from one manufacturer to read tags from a different
manufacturer, applying tags on different types of
products, configuring readers in different locations,
testing read rates and reliability in different
environments, etc.

The trials need to minimise disruption to existing
systems and to minimise reporting and workflow
requirements so that they are almost “black box”
components. Through these pilots the overall
components will be tested and proven.

Moving to an operational pilot, companies will
scale up the volume and velocity going through the
EPC network. The next key decision point comes at
the time when a company decides to go for wider
adoption and roll out.

EPC Deployment Strategy
A number of iterative activities shape the EPC
deployment strategy, including:

Copyright November 2003, Global Commerce Initiative/IBM

Trading Partner Adoption

As stated earlier in this report, the main benefits
from EPC adoption come when it is applied across
the entire supply chain. Early adopters have all
agreed that developing and deploying an EPC
network takes time, dedicated effort and a
significant commitment.

Develop Management Policies

At this stage in the process, policies will need to be
considered, developed, and appropriate
mechanisms applied to address:

® Privacy and public concern management.
e Data management and data security.

e Health and safety legislation compliance.
e Organisational change.

* Process re-engineering.

® Internal communications.

e Employment affairs.

Technology Partner Selection

Technology partner selection is an extension of the
activities in trial partner selection to suppliers of the
EPC equipment. At this stage, a company is making
longerterm commitments and, therefore, the
selection and procurement exercise may take longer.

Systems Integration Planning

The deployment programme needs to consider the
systems integration tasks, which represent one of
the major challenges for the organisation. How will
RFID-enabled information systems interlock with
enterprise applications and local applications?

The result of this exercise must identify application
interfaces and architecture requirements for software
and hardware solutions, data storage, and network
capacity needs. The volumes of data from tag reads
will be enormous, and that data will need to be
stored, analysed, filtered, presented, manipulated,
and shared with partners. In addition, all data must
be clean, accurate, and synchronised, and all parties
must be using the same base data model.The
capability and possible shortcomings of the current IT
environment must be reviewed and decisions taken
on hosting or outsourcing needs, as required.
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Source: IBM Business Consulting Services

Transition Planning

A deployment plan will be required to assess the
company’s present position and to determine how
willing or able the company is to embark with this
initiative. What steps must be taken to get the
company into a state of readiness? What business
processes need to be changed to gain value from
automatic detection of product movement?

Each company needs to recognise the scale of
change involved and should identify
interdependencies and constraints with other IT,
business and supply chain initiatives.

The plan will need to identify the products, locations,
processes, sequence, and timing for deployment,
including organisational and staff responsibilities. A
successful implementation will identify
measurement criteria to drive the undertaking and

redirect planning where necessary (e.g., key
performance indicators (KPIs) for process
performance, financial measures to record business
case success).

Detailed Business Case

As the trials conclude and the deployment strategy
is solidified, revisiting the business case can be
important. The trials will give greater visibility of the
adoption route to be taken, allowing more refined
assumptions on the costs, benefits, and return on
investment (ROI) to be analysed for the company.

A cost range of tags, readers, and infrastructure wiill
be required to allow sensitivity analysis and review of
deployment options (pallet, case, and item tagging). It
is important when developing the network revenues
to agree on the costs of the tags and readers over the
life of the model and to agree on an ROI timeline.
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Prioritising Competing Initiatives for Deployment @

“50THIS EFC PROTECT 15 THE D0 PRAJECT IM THE LAST 2 YEARS
THATS GOING T REDUCE. DUR INVENTORY...._DibN'T WE GET TO
WORLD CLASS [WVENTORY LEVELS WITH THE 3T PROTECT 7

The following basic categories of costs are applicable

to both manufacturers and retailers alike:

* Process and organisation change.

e Tags (vary by frequency and range, including chips,
antennae, and application costs; cost more if it is a
permanent tag for inventory location).

e Reader systems (base, shelf or mobile, network
costs to connect readers to antenna/host systems).

e [nfrastructure costs (savant licenses,
servers/hardware, data storage costs, network
costs for event data transfers between servers).

e Software integration with existing legacy and enter-
prise applications, and existing application imple-
mentation costs (modifications to support new func-
tionality). In distribution centres, integration is to a
warehouse management system (WMS). In retail
stores, it is to a sales and inventory system.

e Corporate IT costs or costs of EPC management
allocated to manage the EPC database and coor-
dinate with outside agencies to maintain stan-

“Technological superiority is not just about image. It's about
constantly optimising business processes and systems, and is
one of the important ways of guaranteeing future business
success. Solutions that are sustainable worldwide can only be
delivered if everyone works together. That’s why we’re work-
ing together with 40 business partners from the consumer
goods and IT industry as part of the METRO Group Future
Store Initiative.”

Zygmunt Mierdorf

Member, Executive Board, METRO Group
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Key Questions to Ask (Evaluate)

* Are we going tQ\have to stop any other initiatives
to make room for this?

-is our real priority here?
e

we postpone this decision?

nformation are we going to hold on
the local servers and external data repositories?

o Arewe -going-'fo host all this ourselves?

* What alternatives are there?

* How long do we have to run dual/hybrid
processes (EPC and bar code)?

* How much extra does it cost to run both?

* How can I be sure that the physics will allow
the technology to enable my end vision? What
time frame?

e While the goal is an open standards environment,
how can a retailer ensure that interoperability of
tag types and readers will not become an issue?

¢ Will read rates at least match today’s bar-code
scanning accuracy, and will this accuracy be
maintained worldwide with different frequency
and power limitations?

e There is a need for viable, stable, and low cost
devices to achieve the business benefits, but
should we start piloting now to test case/pallet
level applications? Should we wait for the debate

over the item-level tag price to end?
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dards and protocol, plus ONS fees, and other 4.3.4 Adopt
corporate IT overhead. It is recognised that this final phase of the journey
e Training, maintenance, and support. is as yet uncharted territory, since the leading

players in this initiative are currently progressing
The companies leading the charge towards adoption  through the evaluate phase and have not
state that the emphasis on costs will change as the progressed to adopt.
implementation becomes more mature:
e Year One — The most significant cost is in systems Nevertheless, it is envisaged that the deployment

integration, only a small number of tags and through this final phase will be an evolutionary
readers will be required for operational testing. process with each piloted roll out building from the
¢ Year Two — As adoption ramps up, significantly lessons learned previously. It is expected that the
more tags and readers will be required to track deployment will involve increasing levels of
products through the supply chain and will become complexity as implementations progress from initial
the largest cost element. adoptions on to scale and, finally, to institutionalise.

¢ Year Three — When much of the hardware and
infrastructure is in place, deeper process change
takes over as the largest focus, in terms of
detailed design, development, education, imple-
mentation, and continuous improvement.

Phases of EPC Vision Adoption 28]

Site e 3 Stores e 20 Stores e 800 Stores
e 1 Distribution Centre e 3DC’s
Tags e 1,000+ e 100,000+
e Expensive e Cheaper
e Working Type 1 e Fully Reliable e Highest Performance
Process Change e Hybrid Processes e More Fundamental Process RS aae Rel il N LT
e Discrete Components of Reconfiguration e Further Upstream and
Revised Processes ® Track & Trace Downstream Process
e Visibility Transformation
Product Range * Few Selected Product e Compatible Product e Multiple Product Categories
Categories Categories
Company Organisation e 2-5Team * 15+Team ¢ New Organisational
e Multi Functional ¢ Specific Responsibilities Responsibilities
Value Realisation e Basic Productivity e Significant Benefits in Supply PNEEETRERERE VA EES
Improvements Obtained Chain Functions Whole Supply Chain
e Mostly Internal e Some Sharing With Trading ® Mature Gain-Share Model
Partners
Trading Partner Adoption e 5-10Trading Partners * Top 100 e Entry Criteria to Doing
Business
Application Software and e Adaptors in a Few Application ® Savant Plug-Ins in Major e Pull Information as Required
Interfaces Packages Application Packages and Savant

Source: IBM Business Consulting Services
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] Three Degrees of Belief in the EPC Vision
Interviews reveal there are different degrees of belief
in the EPC vision in the industry. It is important to
How well are the interfacesto partner data working? note that all three categories believe that there is

value in applying RFID technology. The three types of
believers include:

* Are we making se;se of it all or just spending time
processing it?
o Are we really benefiting from sharing our data? “Non-Believers” take the position that they can apply
' any technology they wish to use without complying
. with any EPC standards. In interviews, companies
maximum capacity? that have vertically integrated supply chains were
o pr mature are my processes (and that of my trad- considering taking this approach.

o Are our own systems showing signs that they are at

ing partner) to absorb the scale of changes required?- .
- ' “Half-Believers” have a degree of support for the EPC

Vision. They use EPC-standards-compliant tags and
readers but implement the rest of the vision in a way that
works best for them.

o Hc\w well have employees adopted the new

1 L
processes?

- y
* Do we need to develop improved education and

5 9 . 2 . . .
communication materials before further roll out? “Full-Believers” passionately believe in the EPC

Will tag manufacturers propose different adoption vision and are committed to implementing the full
routes as technology develops and costs fall? EPC architecture (tags, readers, savant, ONS and EPC
information service or EPCIS).

How has the company managed to use cross-com-

pany data to drive benefits? How is this data being Today, many companies are taking a first position as

used to collaborate with trading partners — a col- half-believers with an expectation of moving forward

laboration that is necessary to achieve the benefits to full-believers in the future.

across the supply chain.

How do I effectively encourage technology vendors
to develop common specifications and interoper-

ability and for costs to fall?

Three Levels of Beliefs in the EPC Vision @

1. Non-Believers 2. Half-Believers 3. Full-Believers
e Belief in RFID, Not EPC e Partial Belief in EPC Network e Commitment to Applying EPC
e Proprietary Vision Network Vision
e Technology ¢ Tags & Readers ¢ Tags & Readers
¢ Numbering Scheme e EPC Numbers e EPC Numbers
e Information Exchange e Information Exchange e Some Form of EPC
e Largely Intro-Company mechanism With Trading Information Service
Application Partners e Store EPC Data & Provide
e Bilateral Arrangement With e Data Duplicated Across Trading Access
Trading Partner Network e Eventually Use ONS & EPCIS
e Stepping Stone to Ultimate EPC
Network Vision

Source: IBM Business Consulting Services
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Short-Term Action Plan

The following table describes a set of generic short-
term actions that a company should consider while
setting off on the route towards EPC adoption.
There are no set time frames associated with these
actions, and each company will develop at its own
pace, depending on a number of factors such as
senior-level sponsorship, approach to new
technology, supply chain automation, etc.

These actions themselves are not set in stone
either, as technology develops and standards
become more widespread, these short-term actions
will also change.

Recommended Company Roadmap — Short-Term Actions

Source: IBM Business Consulting Services
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5. Industry Action Plan

5.1 An Industry To-Do List

To accelerate the process by which companies start the journey toward the EPC vision and adoption, a
number of steps need to be taken. Some of these steps are within the control of individual companies.
However, certain joint industry actions can contribute in removing many of the barriers for EPC adoption
and accelerate the pace of that adoption. This section contains a commentary on some of the organisations
that will be critical in enabling EPC adoption worldwide. It also contains a “to-do” list for the industry.

5.2 Key Players

The following are organisations working to bring
the promise and the priorities of the EPC vision to
the forefront of the industry’s agenda.

Auto-ID Center

The Auto-ID Center was an independent, not-for-
profit global research organisation headquartered at
the Massachusetts Institute of Technology (MIT).
Founded in 1999, the center was created to build the
next generation of bar code. In order to achieve its
goal, the founding sponsors — Gillette, Procter &
Gamble and the UCC — enlisted the support of
more than 100 global organisations and companies.
The Auto-ID Center concluded operations on 31st
October 2003, and its research will now be
conducted by the Auto-ID Labs.

EPCglobal™

EPCglobal™ was approved in September 2003 as a
joint venture between EAN International and the
UCC. The new organisation serves as a registry for
all Electronic Product Codes (EPCs). It also
administers standards related to the codes and
directs implementation and commercialisation of
the EPC network — a linking of radio frequency
identification (RFID) and Internet technologies to
enable companies to have true visibility of their
supply chains in real time in any industry any where
in the world.

Specifically, EPCglobal™ will:

e Manage the centralised EPC numbering database,
the intellectual property licensed by MIT to
EPCglobal™, and all derivative works developed
from that intellectual property, plus public policy
issues.

e Design the global marketing and communication
templates for the EPC system.

e Channel users’ funds for future EPC research.

¢ Lead the EPC technical standards development
and recommendation process.
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e Become the global clearing house for knowledge
sharing and information dissemination on the EPC
network through user and technology action groups.

The Auto-ID Labs

The Auto-ID Labs around the world will continue the
work begun by the Auto-ID Center, researching and
developing the RFID technology necessary to
execute the EPC vision. The labs are located at MIT
in Boston, the University of Cambridge in England,
Adelaide University in Australia, Keiko University in
Japan, Fudan University in China, and Universitat
St. Gallen in Switzerland.

EAN, UCC & the GSMP

EAN International is a global standards
organisation, and the UCC is the US member
organisation of EAN. Together, they co-manage the
EANeUCC System. EAN International will facilitate
the cooperation between EPCglobal™, users and the
EAN member organisations. Through the Global
Standards Management Process (GSMP) it will
manage the development of the standards required
for the application of the EPC system in its served
industries.

The EAN Member Organisations

The EAN member organisations will provide the
local marketing, implementation, and support for
the EPC network. For example, they will support the
pilot tests, implement products and services
including certification/compliance testing against
the open and voluntary standards, and provide
training and educational support in accordance with
the marketing and communication templates
developed by EPCglobal™.

The Global Commerce Initiative (GCI)

Founded in October 1999, GCl is the single unifying

force bringing manufacturers and retailers together

on a worldwide parity basis to simplify and enhance
global commerce. It is a global user group, and its
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charter is to drive the implementation of EANeUCC
standards and best practices.

The GCI EPC Working Group (previously the
Intelligent Tagging Working Group) is an end-user
group driving the adoption of standards-based
RFID. It has published the GCI Intelligent Tagging
Model, describing the key business applications
and requirements for RFID.

The Global Commerce Initiative is supported by
eight sponsoring organisations, all of whom have a
role to play in completing this industry action plan.
These sponsoring bodies are:

* Industry trade associations representing the
interests of manufacturers and retailers world-
wide (AIM — the European Brands Association,
CIES — the Food Business Forum, GMA —
Grocery Manufacturers of America, and FMI —
Food Marketing Institute).

e The regional Efficient Consumer Response (ECR)
initiatives and VICS (Voluntary Inter-Industry
Commerce Standards).

e EAN International and UCC.

5.3 Action Plan

Although RFID is being used around the world
today in a wide variety of tracking, inventory, and
payment systems, the current focus in the food and
consumer packaged goods industry is in supply
chain and logistics applications. Global
manufacturers and retailers are moving forward
with RFID adoptions and field testing in an
increasing number of supply chain areas.

What actions are needed by the industry as a
whole and its varied organisations to encourage

these manufacturers and retailers, and facilitate
further testing and adoption of RFID technologies?
Some critical actions are highlighted in the chart
opposite — actions that need to be taken before
the end of the first quarter of 2004. Industry
assumptions are that a number of companies are
getting prepared now for the end of 2004, when a
much wider scale of adoption is expected. This
assumption is derived from announced intentions
of several leading companies.

The industry action plan builds on the requirements
identified in Section 3, “Enabling the Vision,” that
need to be met if this vision is to become a reality.
The plan identifies the responsibilities of the
different stakeholder groups that are able to drive
adoption of the EPC vision. These groups also have
the authority to solve the issues identified in the
following section.

In order to complete this action list of industry

expectations, the following needs to happen:

1) Standards organisations should allocate the cor-
rect resources and provide mechanisms to deliv-
er against this action list.

2) Industry has the responsibility to ensure that
companies put the right calibre of people into the
relevant industry work groups. Companies also
need to make a commitment to implement
resulting best practices.

3) Trade associations need to work closely with both
standards bodies and industry organisations to
ensure a consistent message is delivered.

Progress against this action list will be monitored
by GCI.
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5. Industry Action Plan

Industry Action Plan @

1. Communications and Marketing
Large-scale adoption of the EPC vision requires that more companies understand the
concept behind the vision — its technology and the business benefits for manufacturers,
retailers, and third-party companies. This wider adoption should be promoted by

Standards Bodies
Trade Associations

developing and publishing consistent marketing and communications materials to increase D7
the awareness of EPC in the industry.
2. Sharing Best Practices
A limited number of manufacturers and retailers are conducting field trials with the
available technology and have developed considerable knowledge to date. These insights sy

and experiences should be shared with others who are not so far along on the EPC journey
or with those who have yet to begin the journey. A best practice group for knowledge and
experience sharing should be established for this purpose.

3. Wider-Scale Adoption
Wider-scale adoption of the EPC vision will also require other companies to participate.
Encourage third-party logistics providers, contract manufacturers, contract packers, and Industry
packaging suppliers to develop approaches for adopting and implementing the EPC
network to service the future tagging requirements of manufacturers and retailers.

4. Supporting Open Standards
A common and open standards-based approach is required for the development of the
EPC vision technology architecture. This can be achieved by getting a critical mass of
important retailers and manufacturers to announce their support for an open and
standards-based development approach. Communication should be planned with clarity on
the points of commonality, focusing on messages to give confidence that there is a
recommended way forward.

5. Migration Path for EANeUCC Numbering System
There will be a period of time as existing identification schemes (e.g., GTIN) migrate to
EPC. To facilitate this move and allow the use of both schemes as transition occurs, the
industry should agree and develop an industry standard for the inclusion of GTIN in the
EPC number. In addition, other EANeUCC standards require definition for migration into the
EPC numbering system.

Industry
Trade Associations

Standards Bodies

6. Integration of PML With EANeUCC System
Develop agreed-upon EPCIS and PML specifications integrated with the EANeUCC Global Standard Bodies
Data Dictionary.

7. EPC Application Scenarios
The implementation roadmap to move pilot trials from the four walls of a company to
collaboration with trading partners is complex. Data management structures should be
agreed upon and infrastructures established. For example: application scenarios should Standards Bodies
be defined for the location-to-location delivery process, and as such an EPC scenario goes Industry
outside the four walls of one company, shows how advance ship notices (ASNs) will be
sent, how the EPC numbers will be communicated between trading partners, who will
own and hold what data, etc. What levels of data security and integation are required?

Continued on the next page.
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Industry Action Plan (continued)

8. Tag Specifications
The technical development, enhanced functionality, and innovation in the various types of
tags are progressing within the industry. As a result, tag specifications should be provided
that are open standards-compliant, interoperable and upwardly compatible, as new
versions are designed. Manufacturers should be encouraged to develop products that
meet the latest specification of these criteria.

Standards Bodies
Industry
Hardware Providers

9. Reader Specifications
In tandem with tags, reader specifications also should be developed that are open
standards-compliant, interoperable, and upwardly compatible. Manufacturers should be
encouraged to develop products that meet the latest specification of these criteria.

Standards Bodies
Industry
Hardware Providers

10. Harmonisation of Radio Frequency
Clarity of the regulations’ harmonisation process is required across the industry. Details
on what has been agreed upon should be published. The harmonisation process also

. . A Standards Bodies
should be explained. Statements from regulatory groups, e.g., International Organization

Indust
for Standarization (ISO), ETSI etc., should be obtained to help define what information ndustry
should be given to CEOs so they can participate more fully in the debate and help to
influence government and regulatory bodies in this harmonisation process.

11. EPC Software
The EPC network is the infrastructure for the adoption of the EPC vision, with the principle Industry

building blocks of the savant software, ONS and EPCIS as components of this
infrastructure. Technology vendors should be encouraged to provide open standards-
based products that work with savant and standard application program interface.

Software Providers

12. Quality Assurance & Compliance
The availability, performance, and efficiency of tag and reader equipment need to match
— if not exceed — currently available technological solutions. Quality assurance and Industry
certification should be encouraged from tag and reader suppliers on their products’ Hardware Providers
compliance with technical specifications, including robustness, reliability, read distances,
read rates, etc.

. . Trade Associations
13. Public Policy .
. . . . . . Standards Bodies
Agree on public policy issues and privacy statements and commit to implementing these. [
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6. Glossary

Active Tag: An RFID tag that uses a battery to power
its microchip and communicate with a reader.

Agile Reader: Generic term for a device that can
read different types of RFID tags, such as those
made by different manufacturers or those that
operate at varied frequencies.

Air Interface Protocol (AIP): Section of the tag class
specification that details the protocols for the
wireless communication between tags and readers.

Advance Ship Notice (ASN) or Dispatch Advice: An
electronic data interchange (EDI) transaction in
which the shipper notifies a customer of a pending
shipment.

Application Program Interface (API): The specific
software layer prescribed by an application
program by which another application can make
requests of the system or application.

Auto-ID Center: The Auto-ID Center was an industry-
funded program founded in October 1999 by the
UCC, Massachusetts Institute of Technology, Procter
& Gamble and Gillette. It was replaced in the
autumn of 2003 by the Auto-ID Labs and the
EPCglobal™ organisation.

Bar Code: An array of symbols (bars and spaces)
representing data on products that could be
scanned easily by machines to communicate data
about the product or shipping container to which it
is affixed.

Bit: The smallest unit of digital information — a
single one or zero. A 96-bit EPC is a string of 96
ones and zeros.

Class 0 Tags: Tags with a number embedded at
point of manufacture; write once, read many.

Class 1Tags: Tags on which the user inserts a
number at the point of using the tag; tags that can
be written once, read many (WORM).

Domain Name Service (DNS): A service used on the
Internet to help the network route information to
the correct computers.

EAN International: A global organisation in
identification and e-commerce that manages and
provides standards for the unique and non-
ambiguous identification and communication of
products, transport units, assets, and locations.
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EANeUCC System: The EANeUCC System offers
multi-sector solutions to improve business
efficiency and productivity. The system is co-
managed by EAN International and the Uniform
Code Council

Electronic Article Surveillance (EAS): Simple electronic
tags that are either on or off. When an item is pur-
chased or borrowed legally, the tag is turned off. When
someone passes a gate area holding an item with a tag
that has not been turned off, an alarm sounds.

Electronic Data Interchange (EDI): The computer-to-
computer transmission of information between
trading partners in the supply chain.The data is
organised into specific standards, file formats, and
transaction sets following specific guidelines

Electronic Product Code (EPC): This coding scheme,
developed by the Auto-ID Center, uniquely identi-
fies an individual item.

EPCglobal™:This new entity is a joint venture
between the Uniform Code Council and EAN
International approved in September 2003 to serve
as a registry for the electronic product code (EPC),
to administer standards related to the codes, and to
direct the implementation and commercialisation of
the EPC vision and the EPC network.

EPC Information Service (EPCIS): EPCIS is a com-
puter system that manages and delivers physical
markup language (PLM) to information requesters.

eXtensible Markup Language (XML): A widely
accepted way of sharing information over the
Internet in a way that computers can use, regard-
less of their operating system.

EZ Pass: An RFID device used to automate pay-
ments at highway toll booths in North America.

File Transfer Protocol (FTP): A standard Internet pro-
tocol to exchange files between computers on the
Internet.

Global Commerce Initiative (GCI): A voluntary body
created in October 1999 to improve the perform-
ance of the international supply chain for consumer
goods through the collaborative development and
endorsement of recommended standards and key
business processes.
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Global Returnable Asset Identifier (GRAI): A unique
number used to track a returnable asset, such as a
crate or beer keg.

Global Trade Item Number (GTIN): An umbrella
term used to describe the entire family of EANeUCC
data structures for trade item identification

Global TAG (GTAG): Is an RFID standard developed
by the UCC and EAN International. The air interface
protocols developed by this project team are cur-
rently going though the process to become interna-
tional standards.

Interrogator: A particular type of agile reader that
can also write to certain types of tags.

IP Address: A 32-bit number — although 128-bit ver-
sions are also used — that identifies each sender or
receiver of information that is sent in packets
across the Internet.

Object Name Service (ONS): A system for looking
up unique EPCs and pointing computers to infor-
mation about the item associated with the code.
ONS is similar to the domain name system, which
directs computers to sites on the Internet.

Passive Tag: An RFID tag that does not use a battery.
The tag draws energy from an electromagnetic field
created by the reader.

Personal Digital Assistant (PDA): Any small mobile
hand-held device that provides computing and
information storage plus retrieval capabilities for
personal or business use.

Physical Markup Language (PML): A method of
describing products in a way that computers can
understand, PML is based on the widely accepted
eXtensible markup language used to share data
over the Internet in a format all computers can use.

Radio Frequency Identification (RFID): A method of
identifying unique items using radio waves. The big
advantage over bar-code technology is that lasers
must see a bar code to read it. Radio waves do not
require direct line-of sight and can pass through
materials, such as cardboard and plastic.

Savant: A middle layer between the reader and
applications systems that filters the data and then
passes appropriate product movement information
to application systems.

Serial Shipping Container Code (SSCC): A unique
number that can be used as the key to access infor-
mation regarding a logistics unit or its attributes,
e.g., the SSCC-18 or “license plate” used on vari-
able content containers, pallets, and shipments.

Stock Keeping Unit (SKU): An identification of a
particular product that allows it to be tracked, espe-
cially an individual size, colour, flavour or pack of a
product that requires a separate code number to
distinguish it from other products.

Speedpass: An RFID-based device used by Exxon-
Mobil to authorise payments in retail outlets, espe-
cially in service stations.

Third-Party Logistics Providers (3PL): A service
organisation offering logistics and other supply
chain services to companies and organisations.

Ultra High Frequency (UHF): A band of the electro-
magnetic spectrum in the radio wave range.

Uniform Code Council, Inc. (UCC): UCC is the US
member organisation of EAN International. It jointly
manages the EANeUCC system and is a partner in
managing the EPCglobal™ organisation.

Universal Product Code (U.PC.): A bar-coding and
numbering system of North America developed in
the late 1960s and early 1970s by the U.S. food and
grocery industry and used for product identification
of consumer items that are typically scanned at a
retail point-of-sale.

Uniform Resource Locator (URL): A unique address
of a file that can be accessed over the Internet.

Value-Added Networks (VANs): Private networks
that exist between trading partners to exchange
transactional data in a secure environment.

© Copyright November 2003, Global Commerce Initiative/IBM




1. Appendix

Guidelines on EPC for Consumer Products,
Adopted by the Auto-ID Center Board of Overseers

October 29, 2003

Introduction

Electronic Product Code (EPC) is an emerging
system that uses Radio Frequency ldentification
(RFID) for the automatic identification of consumer
products. RFID is now being used in everything
from automobiles to security pass cards, and it
serves a variety of purposes. One of its widespread
uses is in devices such as EZ Pass in the US and
Liber-T in France that speed the passage of autos
through highway toll booths.

EPC has the potential to be used on many everyday
consumer products as they move through the
supply chain — from factories through distribution
centers and into retail stores. As EPC evolves, it
promises to offer significant benefits to consumers
and companies. The improved information in the
supply chain will help speed products to the shelf
and insure they are available when consumers
want and in the quantities they need. Removal of
expired products will be easier, and prompt
removal of any recalled product will be facilitated.
In addition, checkout times for customers could be
significantly shortened.

To allow EPC to realize its potential for consumers,
retailers and suppliers, it is important to address
privacy concerns prompted by the current state of
the technology while establishing principles for
dealing with its evolution and implementation.
Accordingly, the sponsors of EPC have adopted the
following Guidelines for use by all companies
engaged in the large-scale deployment of EPC. These
Guidelines are intended to complement compliance
with the substantive and comprehensive body of
national and international legislation and regulation
that deals with consumer protection, consumer
privacy and related issues. They are based, and will
continue to be based, on industry responsibility,
providing accurate information to consumers and
ensuring consumer choice.

As new developments in EPC and its deployment
occur, these Guidelines will evolve while continuing
to represent the fundamental commitments of
industry to consumers. It is hoped that further
developments, including advances in technology,
new applications and enhanced post-purchase
benefits, will provide even more choices to both
consumers and companies on the use of EPC tags.
The sponsors of EPCglobal support continuing their
focused efforts in these development areas to
assure responsible and effective development of
both the EPC technology and these Guidelines.

These Guidelines will be administered by
EPCglobal, a joint venture between EAN
International and the Uniform Code Council. The
EAN.UCC also sets and maintains standards for the
product code now used on consumer products.
EPCglobal also will be responsible for updating
these Guidelines. For EPC to gain broad
acceptance, consumers must have confidence in its
value and benefits. . . and the integrity of its use.
EPC participants are committed to gaining and
retaining this public confidence. EPCglobal will
monitor the proper use of these Guidelines and be
responsible for updating them.

Because EPC is an emerging technology in an early
development stage, usage Guidelines supplementing
or modifying those below will evolve as applications
are developed and implemented. For example, if
developments in the technology or its use provide
consumers added flexibility in controlling EPC tags
or record personal consumer information beyond
that provided by conventional bar code technology,
changes to notices required to consumers or to the
Guidelines themselves may be appropriate. Given
the current state of the technology and the relatively
early stage of its deployment at the consumer unit
level and to allow participants appropriate time to
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implement the Guidelines, EPCglobal has
established January 1, 2005 as the expected date by
which companies will follow the Guidelines below.

Guidelines

1. Consumer Notice

Consumers will be given clear notice of the
presence of EPC on products or their packaging.
This notice will be given through the use of an EPC
logo or identifier on the products or packaging.

2. Consumer Choice

Consumers will be informed of the choice that they
have to discard, disable or remove EPC tags from
the products they acquire. It is anticipated that for
most products, the EPC tags would be part of
disposable packaging or would be otherwise
discardable. EPCglobal, among other supporters of
this technology, is committed to finding additional
cost effective and reliable alternatives to further
enable consumer choice.

3. Consumer Education

Consumers will have the opportunity easily to
obtain accurate information about EPC and its
applications, as well as information about advances
in the technology. Companies using EPC tags at the
consumer level will cooperate in appropriate ways

to familiarize consumers with the EPC logo and to
help consumers understand the technology and its
benefits. EPCglobal would also act as a forum for
both companies and consumers to learn of and
address any uses of EPC technology in a manner
inconsistent with these Guidelines.

4. Record Use, Retention and Security

As with conventional bar code technology,
companies will use, maintain and protect records
generated through EPC in compliance with all
applicable laws. Companies will publish, on their
Websites or otherwise, information on their policies
regarding the retention, use and protection of any
consumer specific data generated through their
operations, either generally or specifically with
respect to EPC use.

Summary

The purpose of these Guidelines is to provide a
responsible basis for the use of EPC tags on
consumer items. Under the auspices of EPCglobal,
these Guidelines will continue to evolve as advances
in EPC and its applications are made and consumer
research is conducted. As EPC evolves, so too will
new issues. EPC participants are committed to
addressing these issues and engaging in a dialogue
about them with interested parties.
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