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Foreword

This book aims at assisting global industry in its challenge of expansion within a
world of ever increasing globalisation. The book wants to make the reader aware
of the importance of transparent business processes and provides knowledge com-
bining latest scientific findings and best practice in the high-tech industry. Major
Companies provide comments and solutions drawing on their experience with re-
gard to their special requirements with regard to Supply Chain Event Management
(SCEM). Some model cases and examples give practical solutions in a tangible
manner. Leading scientists in companies, managers, universities and research in-
stitutes explain and provide information about probable future requirements re-
garding SCEM development.

This book will assist not only the larger companies but also any smaller enter-
prises, such as Interturbine Logistik GmbH, in their efforts towards international
speed delivery, service technology and competitiveness. It serves the common
goal of networks transparency hereby offering significant cost reduction and pro-
viding ground for service performance enhancement, creating a base for total or
partial business re-engineering.

For this achievement | like to express my admiration to the University of
Aachen (RWTH) that has been able to combine science and the highly performing
industry in order to gather all knowledge available at present in this compacted
format (for more on this topic, see article by Raschid ljioui on page 267 et seq.).

It is my vision that all modern companies that become aware of the importance
of SCEM will remain competitive in the world market for a long time, until this
process will become a regular practise of the bulk of industry world-wide one a
day. | am sure that all the readers of this book will benefit greatly in their desire of
adding value to their own organisation, even if only some smaller adaptations are
implemented.

Burckhard Schneider
President and CEO
Interturbine Group of Companies



Preface

Companies and managers nowadays tend to have a ten year experience in supply
chain management on average. The more attention is paid to supply chain man-
agement, the closer are the links between the partners. As a consequence of this,
the success of the whole supply chain is directly linked to the individual ability of
each partner to cope with unanticipated difficulties along the supply chain.

A collapse of only one element has disastrous effects to all partners. Therefore
the novel concept of supply chain event management is more and more spot-
lighted. Leading companies report exceptional advantages in quality, speed and
costs after introducing supply chain event management. However supply chain
managers often spend up to 80% of their time in day to day problem solving.

Instead of this they should concentrate on strategies and ideas how to prevent
interferences. Supply chain event management is the clue to the problem. This
concept offers already approved solutions in trendsetting industries. The current
challenge is to transfer these solutions into traditional industry environments. This
book is intended as a book of recipes to achieve this vital task. It provides the
unique insights of supply chain event management introduced by responsible
practitioners from world leading companies in the global arena. Aims, methods
and tools as well as resources and budgets in supply chain event management are
discussed. Special attention is paid to organisational aspects and controlling ap-
proaches. In summary, the reader will gain a strong understanding for how to deal
with problems along the supply chain and how to avoid them.

The editors’ intention is that managers are not the sole readers of this book. To-
day the concept of supply chain event management has slowly moved from a do-
main of innovative commercial organizations to an area of academic interest. But
even today the evolution in practical application outpaces academic reflection.

The editors wish to thank the authors of the individual articles. It is obvious that
they had to shoulder a twofold burden in order to make this book possible. Fur-
thermore we would like to thank Springer-Verlag (especially Martina Bihn and
Gabriele Keidel), who has taken on this work in a constructive and open manner,
as well as the CME-Team (especially Robert Prieler, Jirgen Hubert, Andreas
Klein, Helmut Vor) for proofreading and great supports. We hope for widespread
recognition of this work. The editors thank Lufthansa Technik AG for granting us
the right to use one of their images as the cover illustration. The editors are always
open for suggestions and information on further developments in the research field
on SCEM and are looking forward to your comments.

Raschid ljioui Heike Emmerich Michael Ceyp
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Transparency in Global Supply Chain Networks —
Methods and Tools for Integrated Supply Chain
Event Management

Andreas Baader, Sven Montanus
Barkawi Management Consultants GmbH & Co. KG
Heilmannstrasse 1, 81479 Minchen, Germany

Introduction

The complexity of logistics networks increases constantly. The efforts of large
companies and corporations to outsource and globalize lead to a permanent
change in logistical structures. Linear supply chains give rise to complex value
chains with network characteristics. Partners involved in the supply chain network
— suppliers, customers, and logistics service providers — are integrated more
deeply in the value-adding process. Along with vertical integration comes the
partners' interdependence upon one another. Unforeseeable bottlenecks in logistics
procedures — or even their complete failure — can even bring the whole supply
chain to its knees in extreme cases. The consequences of such events are well
known: Confirmed delivery promises to customers either cannot be kept or can
only be kept at such a disproportionately high expense that the originally intended
cost advantage to be attained from vertical integration quickly becomes the exact
reverse. To minimize the risks of availability and failure along with the resulting
risk of customer dissatisfaction, it is necessary for logistics processes to be guided
efficiently. Or to put it another way: Companies that globalize their business proc-
esses in whole or in part and simultaneously outsource them to external partners
on the basis of out-tasking models need not only to plan all steps diligently but
also to monitor their scheduled implementation continuously. To manage this, new
methods and tools for Supply Chain Event Management (SCEM) can help to
monitor the progress of business processes and report any deviations from plans in
a timely fashion.
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“Event” Minimization with Supply Chain Planning

The more exact the plan is, the lower the risk is of potential deviations from the
plan. Following this trivial sounding logic, supply chain planning that is as exact
and realistic as possible undeniably contributes to reducing the risks of availability
and failure. Viewed in these terms, the avoidance or, at least, minimization of
“events” — the appearance of unplanned occurrences — can be thought of as the
main task of solid planning. The essential components of supply chain planning
thus cover these items, among others:

Coordinated demand forecasts

Coordinated allocation of inventory and capacities
Coordinated business process design

Coordinated information systems

Companies have increased their investments in planning methods and systems in
recent years. These investments are intended to close the gaps that inevitably exist
when using conventional ERP systems for planning. The overwhelming majority
of ERP solutions available on the market work on the basis of a successive plan-
ning philosophy. This means that all planning steps are taken one after another.
There is almost no feedback to earlier planning steps, so that changes arising later
on are no longer taken into consideration in the plans. Modern supply chain plan-
ning tools, in contrast, are based on a simultaneous planning philosophy. These
aim to give the planner a total overview, as it were, of the value-adding process
and all the relevant influencing factors. If a planning parameter changes, this
change can be taken into account in the plans near the time it arises.

Planning Level Operative Level
- Supply Chain Planning - - Supply Chain Event Management -

Coordinated demand

Coordinated time budgets

forecasts for processes
= Coordinated allocation of = Timely information on process
stocks and capacities advancements
= Coordinated business process = Quick reactions to plan
design deviations (“events”)
= Coordinated information = Coordinated information
systems systems
Minimization of Minimization of “event”
“events” consequences

Fig. 1. Objectives of supply chain planning and its operative application
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What seems quite reasonable in theory is nonetheless rather difficult to apply to
business in practice. Because of the growing complexity of logistical structures,
the number of planning parameters has expanded so dramatically that changes to
individual influencing factors are not directly recognizable within the general web
of planning parameters. Although planning quality has improved markedly thanks
to refined planning processes and tools, considerable deviations from the plan at
times arise when business processes are carried out. In business practice it still
remains impossible today to take all existing influencing factors into account
when making plans. Before this could happen, the planning company would have
to have access to all business-critical information on all the earlier and later steps
of the supply chain. Since not all participants consistently desire to achieve this
type of supply chain transparency, one generally restricts the focus to a selection
of the most important planning parameters. And this places limits on supply chain
planning in practice. The lofty goal of avoiding “events” can therefore not be real-
ized. Thus, at the operative level in business practice, solid planning can only help
to minimize “events” (see Fig. 1).

Damage Control with Business Process Monitoring

If the occurrence of unplanned events can thus be minimized at the operative
level, but not entirely avoided, the aim should be to discover looming deviations
from the plan early enough to counteract their potential negative effects by apply-
ing appropriate avoidance measures. For example, if a production machine fails
unexpectedly, a supplier will deliver the required materials at the wrong quantity;
or if a shipment is delayed due to poor weather conditions, this may lead to an un-
predictable deviation from the original plan. This is where the SCEM concept
takes hold. SCEM tools continuously monitor the logistics processes across the
network on the basis of predefined “events”. If a specific instance occurs too late,
unexpectedly, or not at all, the SCEM tool generates a report giving notice of the
deviation from the original plan. ldeally, SCEM tools help to identify plan devia-
tions within the supply chain in real time. A company can then respond immedi-
ately to sudden bottlenecks or failures with the appropriate adjustment measures.
The result-oriented control of the supply chain allows process advancement to be
monitored on the basis of process milestones without monitoring the resources
committed in every case. The process milestone can be derived from the plan. The
plan determines the exact time or the timeframe in which a specific event is to oc-
cur according to the plan. Four types of events can be distinguished in principle:

e Aregular event occurs at a time or within a window of time when it would be
expected to occur.

e A delayed event only occurs after a time or timeframe when it would be ex-
pected to occur.

e Anunreported event should have occurred at a time or within a timeframe but
didn't — not even as a delayed event.
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e An unexpected event occurs at a time or within a timeframe even though it
was not expected.

If an event occurs, this means that a step of the process has successfully been
completed. The next step of the process is then initiated as a rule. If, for instance, a
spare part leaves the warehouse, the part is checked out of the stocks according to
schedule in the ERP system, which views this as a regular event. The next step of
the process is the transfer of the spare part to the shipping company. The lading it-
self is the corresponding event. If this lading of the replacement part occurs after
the scheduled point of time in the plan, the event is recorded as late or delayed.
The appropriate employee is then informed of this status via e-mail. The employee
can then respond in a timely fashion by introducing steps to correct the problem
and, if needed, call for an express delivery service.

Cost Killers in Spare Part Supplies

Considerable potential for the use of SCEM is found in industrial fields where
very realistic supply chain planning is made exceptionally difficult or only possi-
ble at great expense due to the large diversity of possible influencing factors (see
Fig. 2). One of these fields is the organization of logistics in after-sales service
that is meant to ensure spare part supplies and that bears responsibility for all rele-
vant logistical procedures. Whether this entails delivering spare parts in the trunk
of the service technician’s car or directly delivering them to the place of installa-
tion — each spare part has to be guided through the logistics network precisely and
in a time-critical manner. In the case of a machine breakdown, for instance, the
disabled machine can only be returned to service and production resumed if the
required spare part arrives at the point of installation at the same time as the ser-
vice technician.

Characteristics of Special requirements in
after-sales services after-sales services

Variety of seemingly incomparable = Mass-capable case-by-case analysis
individual cases rather than mass flows (geography,

customer specs, reason for need)

More a value-adding network than
a linear supply chain = Multi-complex relationships
(dynamics, stochastic, complexity,
multiple dependencies)

Discontinuous demand and
usage patterns

Interpretation of historical data
instead of internal planning
principles

Changing reasons for
consumption

Dynamic object basis due to

. ; N = Consideration of information gaps
selling/scrapping and aging/usage

and information breaks in quantity,
Information emphasis on quality, and timely availability
the customer

Fig. 2. Business drivers for the use of SCEM in after-sales service
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SCEM systems offer major potential for optimizations in the areas of handling
returns and repairs within a reverse logistics network. Components and assemblies
can often be repaired quickly and at reasonable cost in specialized repair work-
shops. This results in a quick, transparent return of the repaired components —
helping to avoid cost-intensive new purchases.

It also makes it possible both to set up databases for the support of warrantee
processing and to track removed defective components. Safety-critical businesses
use SCEM tools to register individual parts of a machine on the basis of the serial
number so as to model their defect rates and to predict the lifecycle of these parts
in operation. Project examples show that the return process can be reduced to just
a few days using SCEM. This reduces the capital tied up in defective parts by as
much as 70 percent. Taken together with the appropriate stock planning solutions,
SCEM tools form a solid foundation for optimized management of a holistic re-
verse logistics network in after-sales services.

Sustainable Optimization of Logistics Performance Using KPIs

When using SCEM to manage business processes, the few availability-critical
events have to be filtered out of the mass of events that occur due to the highly
complex nature of logistical networks. Not every status report generated is rele-
vant for initiating later processes. In the end, SCEM tools are meant to offer an ef-
ficient aid for decision-making and should only inform users about deviations
from the plan that jeopardize the smooth operation of the business process chain.
The introduction of an SCEM tool requires an exact analysis of which logistical
procedures are critical and thus need to be continuously monitored.

Aside from the reactive control of the supply chain on the basis of deviations
from the plan that actually arise, an assessment of the performance of logistics
provides an opportunity to discover looming bottlenecks beforehand. This makes
it possible to improve the performance capacity of the entire supply chain perma-
nently. Main logistics variables — Key Performance Indicators (KPIs) — allow the
performance capacity of business processes to be measured. One significant KPI
in the transport field would be the number of delayed part deliveries as a ratio of
the total number of part deliveries as related to a specific freight forwarder. If this
indicator exceeds a predefined threshold value, the employee in charge is auto-
matically informed. This helps to gradually discover the weaknesses of a logistics
network and then introduce response measures that not only minimize the knock-
on effects of “events”, but also eliminate their causes over the medium term.

Altogether, this gives logistics departments the opportunity to perform an inte-
grated measurement of their performance capabilities from the supplier all the way
to the point of transfer to the customer. The data and information made available
by an SCEM tool can be used efficiently in the manner of strategic performance
controlling. The reasons for deviation from 97-percent availability in receiving or-
ders and from a delivery rate of 85 percent as measured by the customer are made
transparent and can then be eliminated.
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Software for Supply Chain Event Management

The market for SCEM software solutions is still young, which explains why inte-
grated SCEM solutions are still a rare find. Major ERP system providers have an
advantage because their products offer close linkage to transaction systems, yet
methodologically, they are pure adaptors of standard procedures. Specialists, in
contrast, often do not cover the whole functional area required for SCEM, yet they
act as serious innovators who increasingly offer standard interfaces for exchanging
data with commonly available transaction systems.

The special SCEM tools most commonly found on the European market in-
clude the products from the US software makers Descartes and Viewlocity and so-
lutions from the German providers Axit and Star-Trac. Products from the special-
ists generally access data from existing transaction systems — whether standard
ERP systems like SAP or legacy systems — via interfaces and use the data in addi-
tional processing according to the business process logic and rules defined in ad-
vance. This makes it possible to ensure comprehensive process transparency along
the supply chain. The products evaluate the operative data on the basis of prede-
fined events. Integrated alarm functions point out deviations from planning that
are critical to availability.

The makers of extensive software suites for supply chain management (SCM)
have also integrated SCEM tools into the products they offer. Thus, the firm i2
Technologies offers an SCEM solution it calls “Supply Chain Visibility” that con-
tains functions for the event-oriented control of the supply chain. JDA Software,
in its “Logistics Event Management & Visibility” component, also provides a
module in its program that enables companies to monitor business processes in lo-
gistics networks. While the i2 Technologies products primarily find use in tech-
nology-oriented industries, JDA Software can be thought of as having its main
emphasis on retail and in consumer product industries.

SAP ships an SCEM component in the framework of its product series “Supply
Chain Management”. Especially for companies already using SAP solutions, this
product has the advantage of easy integration into existing SAP systems. Aside
from SAP, other major ERP software makers offer products for the event-oriented
control of logistics processes. Yet these are generally limited to managing trans-
port processes. In the framework of its “Applications” product series and as part of
the product packages from Peoplesoft and J.D. Edwards, Oracle offers modules
that allow companies to guide physical merchandise flows from suppliers, to cus-
tomers, and within their own companies. The modules include standard interfaces
to major express shippers including UPS and FedEx.

Because reference projects have as yet been rare, interested companies should
pay particular attention to product maturity when choosing an SCEM software so-
lution. This can best be determined by noticing successfully completed reference
projects. Small, service-oriented providers manage to do quite well on the market
due to the amount of integration required. In the fields of legacy systems and
complex system environments above all, small and medium-size specialists will
continue to succeed over the mid to long range.
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Potential Criteria for Selecting Software

When selecting an SCEM software tool, it is a good idea to use a standardized list
of criteria. This list should cover abstract criteria in equal measure, including the
software provider’s market position as well as project-specific criteria such as
dedicated functions that are subject to project requirements. The following list of
criteria offers some initial considerations and can be liberally extended and
adapted as needed.

It is worthwhile to assess the software provider in terms of “softer” criteria such
as market position and reference installations before performing extensive analysis
on product functions and system architecture. It is most often quickly obvious af-
ter the former assessment whether or not a provider can understand and meet the
requirements of the respective project — independent of the bits and bytes in-
volved. The following criteria form a basis for performing such a provider evalua-
tion:

e Stability and market position of the provider: Is the provider known for its
satisfied customer base, a solid financial foundation, and innovative capabili-
ties necessary to meet our future requirements?

e Relevant references: Is the software successfully in use at other companies
that have specifications comparable to those of our own organization in terms
of function and technology?

e Process know-how: Does the provider have suitable partners such as special-
ized logistics consultants who possess definitive process and organizational
know-how of their own of use to our software selection and implementation
project?

e International scale: Are the provider, its software, and its partners capable of
supporting the international orientation of our organization in the framework
of introducing and operating the software over the long term?

Once the software provider has taken this first hurdle, the functional and tech-
nical features of the software need to be evaluated in greater detail:

e Functional depth: Does the software offer a real, comprehensive event man-
agement function that goes beyond traditional tracking and enables a seamless
depiction as well as active monitoring and management of enterprise-wide
business processes?

e Future-ready basic technology: Does the software operate on the basis of a
technology already widely in use at our organization such as Java or Micro-
soft.NET, and does this technology also match our long-term enterprise-wide
IT strategy?

e Modular system architecture: Does the software have an open, web-based
system architecture that is scalable both in terms of function and increasing
transaction volume, and can it grow along with our requirements accordingly?
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e Interfaces to standard systems: Does the software provide standard inter-
faces to ERP systems such as SAP and other commonly used enterprise appli-
cations?

e Interfaces to proprietary systems: Does the software in its standard version
also support the connection to legacy and third-party systems via XML-based
interface converters?

e Functional integration: Does the software permit the functional connection
to logistical systems, especially to planning systems, so that the logical con-
nection of planning and control is realized on the system side?

e Integration of logistics service providers: Does the software in its standard
version integrate the processing systems of major logistics service providers
so that our organization can perform consolidated monitoring of shipments
with the aid of the software?

e  Workflow modeling: Does the software support standard methods for busi-
ness process modeling, especially UML (Unified Modeling Language), or is
there an option for integrating ARIS?

e Output management: Does the software provide the option of making sub-
functions available over different channels like mobile end devices, e-mail, or
integration in ERP systems?

e Management of access permission: Does the system allow the administra-
tion of different users with different usage permissions — above all from out-
side our organization — via procedures such as RBAC (Role-Based Access
Control)?

e Alarm functions and processing logic: Does the software make rules-based
alarm functions available, for instance, to allow users at our organization to
use hierarchically organized alerts for processing?

e Reporting functions: Does the software offer functions for ad-hoc reporting
that can be flexibly adapted to the needs of users at our organization in terms
of content and format?

Aside from the functional and technical capabilities of the software, its imple-
mentation and operating costs should be evaluated on the basis of the implementa-
tion strategy recommended by the provider and in terms of the business concept.
Alternative business models are becoming more important in this context, includ-
ing “software on demand”, where companies pay for using the software as a rule
via transaction-based billing models. The consideration here is as to whether the
number of transactions expected justifies an in-house implementation that requires
high initial investments. The following criteria are helpful for evaluating imple-
mentation and operating costs:

e Training concept and expense: Does the software provider offer a convinc-
ing and efficient training concept that can help to ensure acceptance of the
software among all the employees and partners involved at our organization
in a quick fashion and at the international level?
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Support capacity: Can the software provider also provide a competent sup-
port team that will support the languages spoken at our organization and that
is available around the clock?

Licensing and integration costs: Can the costs for the adaptation, introduc-
tion, and operation