1250

Chapter 6.4
When Does RFID Make
Business Sense for Managing
Supply Chains?

Ertunga C. Ozelkan
The University of North Carolina at Charlotte, USA

Agnes Galambosi
The University of North Carolina at Charlotte, USA

ABSTRACT

Radio frequency identification (RFID) is believed
to change how supply chains operate today. While
RFID’s promise for improved inventory visibil-
ity and automation in inventory management is
making many supply chain players hopeful for
increased sales and reduced operating costs, these
benefits do come at a cost and involve risks. This
article presents a financial returns analysis that
captures RFID’s costs and benefits, and quanti-
fies the financial risks of implementing RFID for
various business sizes and products with different
unit profits to understand when RFID makes busi-
ness sense. More precisely, the returns analysis is
performed using an econometric model to under-
stand how break-even sales volumes, unit profits,
tag prices, return on investment, and risks vary
between a manufacturer and a retailer in a supply
chain. The results are extended to multiproduct

cases as well. A sensitivity analysis is also per-
formed to understand the returns in pessimistic
and optimistic scenarios.

INTRODUCTION AND SCOPE

Efficient supply chain management is a crucial
determinant of being a successful and profitable
business. One possible way to achieve increased
efficiencies in supply chains is through the use
of Radio Frequency Identification (RFID), which
can enhance decision making capability of in-
formation and decision support systems through
accurate real-time data collection. RFID is the
automatic identification and tracking of objects
using radio frequency transmission. The objects
can be practically anything such as cars, library
books, toll tag devices, live animals, or even
persons like hospital patients (Chao, Yang, & Jen,
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2007). RFID tags store product information in an
electronic product code (EPC). As illustrated in
Figure 1, EPC from various RFID tags (that can
be at item, box, container and truck level) is read
via readers, and gets communicated to a middle-
ware software (also known as Savant) which then
identifies detailed information about the detected
product from several database servers (known as
the object naming services (ONS) and product
markup service (PMS) servers). Next, the detailed
product information gets communicated to local
information system databases which in turn is fed
into various enterprise resource planning (ERP)
and supply chain management (SCM) applications
for supporting planning and execution decisions.
(The reader can refer to Terry (2004) and Laran
(2005) formore details on the information systems
architecture and Wamba, Bedavid, Lefebvre, &
Lefebvre (2006) for a description of a system
architecture in a retail sector implementation.)
Althoughradio frequency technology has been
known for a long time, the popularity of RFID is
rising nowadays because of the decreasing price
of the tags, advances in EPC standards develop-

ment, and the mandated adoption of RFID by US
Department of Defense and large retailers such as
Wal-Mart, Target, and TESCO for all of their top
suppliers (Spekman & Sweeney 11, 2006).

RFID Benefits

With recent advances, it seems that RFID de-
ployment has a big potential to transform supply
chain management as it automates identifying and
tracking the items through the entire supply chain,
and creating a virtual database that is attached to
the product. As described earlier, this data can
be fed into supply chain information systems to
enhance supply chain visibility (as illustrated in
Figure 1), and enable a better management of
inventory by reducing inventory and shrinkage
especially when shared between different supply
chainplayers. Asreported in Lee and Ozer (2007),
in current supply chain management information
systems the inventory records do not reflect the
actual on-hand inventory. They state that this
discrepancy “has a daunting effect on the result-
ing operating costs and revenue” (p.44), which

Figure 1. RFID system components and integration to the Information Systems (based on Laran, 2005)

Tags Readers

(w))

RFID at Item level

(&)

RFID at Box level Portal Reader

(@)

Handheld Reader

Shelf Reader

1

—

RFID at Container level

Al

RFID at Truck level

)
)

=

Local Server
(Middleware/

Middleware Information Systems

PMS Server
ONS Server

EPC

Integration
Server (local Other
Savant) Databases) Information
and Decision
Support
Systems

1251



32 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/when-does-rfid-make-business/37848

Related Content

Supporting Local Connections with Online Communities

Sanna Malinen, Tytti Virjoand Sari Kujala (2012). Media in the Ubiquitous Era: Ambient, Social and Gaming
Media (pp. 235-250).

www.irma-international.org/chapter/supporting-local-connections-online-communities/58590

Exploring the Ecosystems and Principles of Community Innovation

Andrea Botero, Kimmo Karhuand Sami Vihavainen (2012). Media in the Ubiquitous Era: Ambient, Social
and Gaming Media (pp. 216-234).
www.irma-international.org/chapter/exploring-ecosystems-principles-community-innovation/58589

Pervasive and Interactive Use of Multimedia Contents via Multi-Technology Location-Aware
Wireless Architectures

Pasquale Paceand Gianluca Aloi (2011). Pervasive Computing and Communications Design and
Deployment: Technologies, Trends and Applications (pp. 103-125).
www.irma-international.org/chapter/pervasive-interactive-use-multimedia-contents/53786

The Optimal Checkpoint Interval for the Long-Running Application

Yongning Zhaiand Weiwei Li (2017). International Journal of Advanced Pervasive and Ubiquitous
Computing (pp. 45-54).
www.irma-international.org/article/the-optimal-checkpoint-interval-for-the-long-running-application/182526

Extended Speed Range Control of Axial Flux Ironless PMSM using Current-Source Inverter
Xiaoyuan Wang, Xiaoguang Wangand Tao Fu (2013). International Journal of Advanced Pervasive and
Ubiquitous Computing (pp. 14-22).
www.irma-international.org/article/extended-speed-range-control-of-axial-flux-ironless-pmsm-using-current-source-
inverter/100435



http://www.igi-global.com/chapter/when-does-rfid-make-business/37848
http://www.irma-international.org/chapter/supporting-local-connections-online-communities/58590
http://www.irma-international.org/chapter/exploring-ecosystems-principles-community-innovation/58589
http://www.irma-international.org/chapter/pervasive-interactive-use-multimedia-contents/53786
http://www.irma-international.org/article/the-optimal-checkpoint-interval-for-the-long-running-application/182526
http://www.irma-international.org/article/extended-speed-range-control-of-axial-flux-ironless-pmsm-using-current-source-inverter/100435
http://www.irma-international.org/article/extended-speed-range-control-of-axial-flux-ironless-pmsm-using-current-source-inverter/100435

