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ABSTRACT

Globalization and expanding markets has invariably led to increasingly higher loads of goods
traffic. This has resulted, amongst other things, in challenges to supply chain management in
terms of cost pressure and demands for short-term availability of the goods. Considering that
an increasing number of goods will be “on the road” (on rails, on ship, in the air) for an
appreciable percentage of  the life-cycle, there is an urgent need to bridge the information gap
between the automated systems at the factory sites and the storage control systems at the
destination sites. This chapter reports on a system solution that has been developed by T-
Systems’ Solution and Service Center Ulm / Germany, within the Service Offering Portfolio
“Embedded Functions”. The system solution has been gained as a synergy effect of connecting
mobile communication solutions with Auto ID Services. It is presented here and discussed in
the context of online surveillance during transportation, providing both downstream batch
tracking, as well as upstream traceability.

INTRODUCTION AND
BACKGROUND

Traditional problems of managing resources
and the flow of material appear to have been

solved by enterprise resource planning (ERP)
systems as well supply chain management
(SCM). This is true of the stationary case of an
isolated factory and of the goods that form part
of its inventory. However, with the increasing
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movement of goods, a new dimension of prob-
lems has arisen that makes it inevitable to
consider transport status itself—particularly to
improve the supply chain planning and the
execution process. This chapter is an attempt to
cope with the new challenges that result from a
higher degree of mobility, a higher percentage
of the mobility phase with respect to the total
lifecycle, and a higher flexibility with respect to
transport media and changes of the transport
mode within one single transaction, such as
conveying a pallet from A to B (where A and B
may be located anywhere on the surface of the
earth, thus indicating that also increasing dis-
tances have to be bridged).

Goods, spare parts, and assembly compo-
nents are no longer kept in storage for long
periods of time, but are fed in when needed.
This is the effect of the popular just-in-time (JIT)
approach to inventory management. Thus, man-
aging the supply chain effectively means manag-
ing more and more of the transportation chain.

Successful attempts have been made to
manage the internal transport at a factory site
by means of new technologies, such as radio
frequency identification (RFID) tagging or other
auto ID technologies (ten Hompel & Lange,
2005). Within this context, a new class of
middleware is emerging, acting as a platform
for managing the data and routing them be-
tween tag readers and enterprise systems
(Leaver, 2004). However, a huge gap of infor-
mation exists for the increasing time of external
transportation—either between two factory sites
for a semi-product or between factory site and
end user location for a final product.

THE CORE CHALLENGE IN
SUPPLY CHAIN MANAGEMENT

In order to obtain an exact overview at any
time, it is essential to track the flow of goods on
batch level at least, if not on item level (for

larger items). This requires acquiring knowl-
edge about the geographical position whenever
needed plus detailed information about the
goods—that is, batch identification and batch
description, including information about origin
and destination, plus all intermediate agents
involved in the process. Regulation (EC) No.
178/2002 of the European Parliament and of
the Council of January 28, 2002, as an example,
is laying down the general principles and re-
quirements of food law and at the same time the
procedures in matters of food safety. This
includes strong implications with respect to
downstream trackability (from origin to desti-
nation), as well as upstream traceability (from
end user back to the production site). In the
case of non-preservative food, it is of essential
importance to monitor and to record the envi-
ronmental data of the transport—for example,
to ensure that the refrigerating chain has not
been interrupted (or only for a very short period
of time and within a certain temperature range).
The big challenge therefore consists of getting
all the required information while the goods are
on their way on a transport medium in motion.

THE SOLUTION TO THE
CHALLENGE

The requirements mentioned above directly
lead to the way of finding an appropriate solu-
tion by a decomposition of the system into its
two basic components:

a. Subsystem to determine the geographical
position of the transport medium (con-
tainer, lorry, trailer, wagon, ship, aircraft,
etc.).

b. Subsystem to gain information about the
goods transported by that medium—that
is, batch identification and batch descrip-
tion (plus additional environmental param-
eters).
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