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Globalization of businesses, proliferation of product variety,
increasing complexity of many-to-many supply networks, and
shortening of product life cycles are among key forces compelling
many organizations to examine and re-invent their supply chain
strategies.

One key element for this supply chain revolution is the end-
to-end supply chain visibility, allowing any companies in the
supply chain to monitor and track the whereabouts of products
anytime and anywhere.

GS1 Hong Kong undertook a major project on supply chain
visibility in year 2005. The project is funded by Hong Kong SAR
Government’s Innovation and Technology Commission under
the former Guangdong-Hong Kong Technology Cooperation
Funding Scheme(TCFS). The project pioneers the building of
the EPC infrastructure, integrating it with real industry users of
global supply chain in 4 pilots, capturing the key learning for
the industry, with the ultimate goal to harmonize the logistics
flow and information flow in the region, strengthening the role
of Pan Pearl River Delta Region (PPRD) including Hong Kong
as the global sourcing center.
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The diagram here depicts all key elements of the pilots documented in this pilot casebook.
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For easy understanding of the key learning from the 4 pilots, the
pilots are presented in a specific order. Readers will learn the basics
of how EPC/RFID can be applied within a single company on their
finished products as illustrated in the GSL pilot first. Then, readers
get to know more on how EPC/RFID can be applied in the business
operation of an enterprise in the case of Esquel Group pilot for
WIP
understanding the basics of applying EPC/RFID within an enterprise,

(work-in-process) "tracking" within a company. After
readers are exposed to how EPC / RFID application can be extended
to upstream or downstream partners in the supply chain as illustrated
in VTech/Wal-Mart international pilot. Finally, readers can learn on
how EPC/RFID can be applied to achieve the end-to-end supply
chain visibility, from manufacturing process in mainland China,
consolidation process in Hong Kong, and the de-consolidation
process in United States, involving the coordination of 4 companies
playing different roles in the supply chain as elaborated in the
Maersk pilot.
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Let's start the EPCnetwork Journey!
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Background

Background &=

1.1 End-to-End Supply Chain Visibility

Globalization of business, proliferation of product variety, increasing complexity
of many-to-many supply networks and the shortening of product life cycles are
among the key forces compelling companies to examine and re-invent their supply
chain strategies, driving new operation models. Effective monitoring and tracking
of whereabouts of products, which relies on global end-to-end supply chain visibility,

is one of their greatest concerns for the revolution.

To tackle these challenges, the Auto ID-Labs carried out a research in 2003. A set
of solution based on a uniquely numbered low-cast tag and a network similar to
the Internet holding relevant supply chain data was established to identify the
object, capture data and to exchange the information. The research included detail

specifications for :

1. The Electronic Product Code™ (EPC) Numbering Scheme
2. Proposals for the Network Component

3. Passive Tags and Readers

While leading retailers world-wide could already capture consumer demand data
by barcode scanning at the POS (point of sales), feeding the data back to upstream
distribution centers and manufacturers, this new EPC-enabled supply chain visibility
will for the first time allow all the companies (retailers, logistics providers,
manufacturers) to synchronize the consumer demand with the real time inventory
movement in the entire supply chain, equipping them with tremendous capabilities
for achieving the near-perfect supply chain, realizing the many benefits such as
reducing unrealistic "safety stocks" (and its costs), which tend to increase significantly
when moving up the supply chain ("bullwhip effect"), while at the same time

improving service levels to the next customer in the chain with real time information.
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Potentials of PPRD

1.2 Potentials of Hong Kong and the Pan Pearl 12 FEREDPEIZHR=AMNEN
River Delta Region, China

China, especially the Pan Pearl River Delta Region, (PPRD"), as the worlds TE - BRRZR=AME RERAS—EL

EEN  TRERHEECFIEFR -FE H
TEBRNDARBRABERZSEBERRE
AEHPERGHAFHRNEEDRP D

manufacturing base is one major starting point of global supply chains. Hong
Kong, with its well-developed logistics services and related infrastructure, is
an important logistics hub in the Asia Pacific region for the goods exported

from Mainland China to the global buyers.
ERBMZHR=ZABENFIREFEESLL > 0

HE - BERMS  EENEBRESTEENE

While many discussions about the integration of PPRD have been focusing
on the hardware infrastructure such as railways, roads and airports, real MREIZLE ©

integration within the region builds on a synchronized flow of information as

5 EPLMEPCHEREEEYRERE RN

well.
RE FREFRRSHRA - RibEREY RHERERE
This new EPC-enabled end-to-end supply chain visibility could significantly BORVBEEME

harmonize the logistics movement with information flow, forming an important

pillar for the region in the process global supply chain integration.

ichuan 0]

Jiangxi
NG|

Yunnan £

Hong Kong SAR
ERHANTHE
Macau SAR
RPFANITEE

CHINA #E

T PPRD stands for Pan-Pearl River Delta, a major region in South part of China, comprises Hong Kong Special Administrative Region, nine
provinces/regions in mainland China - Fujian, Jiangxi, Hunan, Guangdong, Guangxi, Hainan, Sichuan, Guizhou and Yunnan, and Macao

Special Administrative Region
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Network Infrastructure

1.3 Global EPC Network Infrastructure

EPCglobal Inc., the non-profit organization comprised of industry leaders, is
leading the global development of EPC standards for achieving the end-to-end
supply chain visibility.

GS1 Hong Kong undertook a major foundation project funded by The Government
of the Hong Kong Special Administrative Region Innovation and Technology
Commission to pioneer the establishment of the standard-based EPC network
infrastructure to track and trace the movement of the goods of leading companies
in China, Hong Kong and United States on a real time basis. The pilots cover not
just the inventory movement within a single company but also including major
trade routes from products manufactured in PPRD of China, transported via Hong
Kong port, to overseas buyers.

The diagram here depicts how this EPC network infrastructure established by
GS1 Hong Kong could further realize the potentials of PPRD and Hong Kong in
the context of global supply chain integration.
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Technically, the overall EPC infrastructure includes:

« EPC-compliant RFID tags, readers

+ A XML based language to describe the physical objects (such as a carton
of digital cameras manufactured in China, being shipped via Hong Kong
port to a retailer in United States) and their attributes (such as the purchase
order number of the retailer who ordered the products, the globally unique
number to identify that particular carton of camera)

- Software and applications to capture, filter, transform, aggregate, and analyze
the RFID/EPC data collected
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1.4 Ultra High Frequency (UHF) Gen 2 RFID Tags and
Readers

For achieving the end-to-end supply chain visibility, one major enabling technology
is RFID (Radio Frequency Identification). RFID, compared with traditional barcode
technology, has the distinct capability of scanning multiple items at the same

time in a very automatic manner.

To apply RFID in the supply chain environment, enterprises need low-priced RFID
tags with reading distance of more than 3 meters, that could be reused in the
whole supply chain, meaning that the same tag could be scanned by different
RFID readers installed at different supply chain companies (retailers, logistics
providers, manufacturers) located in different countries with different spectrum

allocations by different governments.

Meeting these requirements is a big challenge for the supply chain companies,
as it requires not just the technology but also the standards that can work on a
global scale. EPCglobal Inc., has been collaboratively developing related EPC
standards such as the UHF (ultra high frequency) Gen 2 royalty-free global

standard with industry users and technology providers to meeting this challenge.

In the supply chain visibility project managed by GS1 Hong Kong, all the 4 pilot
projects were also applying the latest Gen 2 RFID tags and readers available in
the market to test out the technology, the standards, and the "supply chain

visibility" concept in real business environment.

Tag & Reader
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1.5 RFID Industry

Although the RFID technology has been around for several decades, its real
potential for widespread use was not fully realized, partially due to a lack of

sufficient standardizations, a lack of skilled personnel, and relatively high costs.

The EPC / RFID standards originally developed by the Auto-ID Center at the
Massachusetts Institute of Technology and is now overseen by EPCglobal Inc to
further develop standards to address business needs and to drive adoption. As
the number of industry users keeps growing, the critical mass will further reducing
the cost of EPC compliant hardware and software products as well as the cost

for deploying EPC / RFID technology.
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Introduction of Pilots

Introduction of the Pilots
AELETEINT A

2.1 Participants and their Roles in Supply Chain 21 27 R HEHESENAR
Below is a simplified model of supply chain and companies may perform as any THR - EnHEREESX  ARURNEERE
one of the roles, retailer, logistics provider, and manufacturer. A company may A—EAe ZTEH URHER £EH - £E
play more than one role in the real-life supply chain. ERMEES  ARTEURDESEAS o

Logistics Provider

YRR EE

EPCH#&EM

2.2 General Objectives and Approach 22 BEREER
The main purpose of the 4 pilots was to demonstrate the benefits of supply chain 18 B 4B R 258 B 2R EBEITEPC / RFID
visibility by implementing the EPC / RFID standards and technology regardless IR AE R F 10 3R @) 7~ 5] L P B A9 B8 FR TR it B BB
what roles pilot companies are performing in global supply chain. Specific pilot LB R o ERIFE 8N B EERNET RWBMH
project objectives can be found in the coming sections. it o
A structured approach was followed to ensure that the scope of the pilot was ARRANHENHEREET R IES2TEHE
properly defined with all participants including: HWARMEERE—BERZRAWER » EFEHE
« Pilot companies o AEAFTE A FE
They are the manufacturer, logistics provider, or retailer; with their eMEfEsEn  YRHES £E8
business processes become EPC/RFID enabled and making use of HAEERRBEEBEPC / RFIDHTE » I
the EPC data in common EPC infrastructure FERARNHEBAWEPCREZER EMWEPCH
ijg o
+ System integrators R
They are companies providing the services like installing the EPC- s RRESHRER
) =1 = NS A
compliant RFID readers in the pilot companies, integrating the EfEERAMRAMT N LR REFTS
EPCREMRFIDR]ERS - BEEPCAIRE

readers and related software and data at the pilot companies with
the common EPC infrastructure
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Pilot Approach

Pilot Approach &HEHER

Stage 1
PEEER—

Stage 2
PEER—

Stage 3
PEER=

Basic EPC
Infrastructure
Implementation

HEATERHEPCAME AR

Basic EPC
Infrastructure
Deployment

REARMEPCARRER

Initial
Study
ISR

Stage 4 Stage 5
P ER Y PFEERE

Pilot Testing
on Basic
Infrastructure
EPCA#&ERH BRI

Stage 1

Due to the system complexity and the novel nature of EPC technologies, prototyping
approach is used to study and implement the EPC standards and technologies.
During the initial study, a prototype of the EPC network infrastructure is built to

understand how the whole suite of EPC standards and technologies work together.

Stage 2

After a prototype of EPC network infrastructure is completed, the GS1 Hong Kong
project team fine-tuned the system design and implemented it. The project team
also analyzes the existing ("as is") business processes of the pilot companies, working
with system integrators and pilot companies to define the pilot scope including

the "to be" EPC-enabled business processes.

Stage 3

Afterimplementing the EPC network infrastructure, GS1 Hong Kong project team
deployed the EPC network infrastructure for the pilot companies to pilot run. Based
on the "to be" EPC-enabled business processes, the project team designed and
implemented appropriate business solutions running on the EPC network

infrastructure for different pilot companies.

Stage 4
The GS1 Hong Kong project team deployed the business solutions running on the

EPC infrastructure for pilot companies to trial run.

Stage 5

The GS1 Hong Kong project team captured the key learning from the pilot testing.

Pilot Testing
on Business
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Capture Pilot
Learning
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Solutions
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Conclusion #&%%

Through implementing the pilot projects, GS1 Hong Kong have successfully
gained substantial real- life implementation experiences in the new Electronic
Product Code standards and technologies, by establishing an EPC Network

Infrastructure to enable end-to-end supply chain visibility for trading partners.

GS1 Hong Kong can conclude the project with the followings:

i. EPC Standards Integration

In the four pilots, EPCglobal standards from hardware tags, Gen 2 air protocol
and, hardware readers, to RFID middleware and an EPC network, were fully
integrated with different GS1 global numbering standards such aslike GLN, GTIN,
GRAl and SSCC.

ii. EPC UHF Read Rate
In the 4four pilots, different tagging methods are were used to tag the product
at pallet and carton level. In different environments, GS1 Hong Kong has learnt
and gained experiences in achieving the highest read rate by optimum setting
in:

+ The type/composition of products

+ Eliminating physical environment interference

+ Antenna distance and power

» Antennaangle

+ Carton and RFID tag orientation

+ Operation motion and sequencing during palletizationpalletisation

iii. EPC Standard Inter-operability

Different solution integrators are were selected and different brands of EPC
compliant RFID equipment wais used, including middleware, RFID printers, fixed
RFID readers, mobile RFID readers, RFID tags, and EPCIS. All of these hardware
and software are all EPCglobal standard compliant and working well with each
other, proving that the standard compliant products are inter-operable, giving

the end users options to choose from.
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The Promises of the EPC Network Infrastructure
Connecting Hong Kong and the Pan- Pearl River Delta Region to the Worlds Marketplaces

EPCHA%EE BRI
BEFEHEZR-ZARE Battfhis

Riding on the existing Internet infrastructure and with the support from the SERANEMAEENAFREENXE &8
Innovation and Technology Commission, the Hong Kong EPCnetwork EPCH#EEE - AETEPC/RFIDIWAREE THZ
infrastructure initiatives saves a substantial amount of investment time and BEERNHEMES - 5—FHH » &BEPCRREEGE
money for early adopters implementing EPC / RFID. On the one hand, the easily B MBI A B > RS EEBERIEPCHEERE
"Plug and Play" Hong Kong EPCnetwork infrastructure enables enterprises to SHMEPCHRBHIER » BRENEERFEMRELIERE
enjoy many of the business benefits EPC and the EPCnetwork promises to deliver RIZ » BHREWMAR R EEmOYR  BEEZLA
by gathering real- time information to streamline business processes, track and RERFEMERNE - {eMmeAE L EIFNERR
trace the logistics of the semi and finished goods, and make better business E o Moh o BBERMDIRMERISE  ZEHETFH
decisions without worrying too much about building and investing in the technical 1% EPCRZTEHRZELENELNLXBBNE
infrastructure. On the other hand, the network also strengthens the overall Bmig LRt HEENRFED

competitiveness of the region and individual enterprises in the global environment
by reinforcing business relationships with the customers through adopting the

global supply chain standard.

It is time to act now to join the global EPC / RFID forces and be the winning
champions in the globalworld’s marketplace.
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Hong Kong
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Hong Kong

The Global Language of Business

Full Version of “Establishing an EPC Network Infrastructure to Enable
End-to-End Supply Chain Visibility” Case Sharing Book
Physical / Electronic Copy
Regquest Form
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** Please complete and return the form to Miss Grace Tsang at gracetsang@gs1hk.org or by fax at 852 2861
2423. %#@4 %Uf“ﬂz [ﬂlﬁ T MI’ gracetsang@gs1hk.org p& [HiH = 852 2861 2423 -

Company/ Organization * fil/#§#:

Name 7£ £
Position P :
Fax fdid:: Email Ffiaih:

Company Address * il

113 »

Please put a “Vv” where appropriate %ﬁ ;iﬁrglﬂﬁpp
| would like to request for 4 * ﬁh‘:{ﬂv () Electronic copy A
() pc(s)#+ of Physical copies ¥ /{5 4

*Local companies can request a maximum of 5 physical copies.
Oversea companies can only request 1 physical copy.
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