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HIGHLIGHTS

People and Organization: Our group at the BWI Center
for Industrial Management (BWI Betriebswissenschaftliches Zentrum) is
active in research, teaching, and knowledge transfer in the areas of
operations, logistics, and supply chain management, global service
management, and service innovation. These areas also include
information management, configuration and modeling of supply chains
with multiple variant products and processes, and TOM and process
management. We are pleased to present this report of some of the
highlights of our activities in 2013.

As indicated in our report of the previous year, my chair en-
tered into its final phase. Therefore, with effect from June 2013, | began
not to replace researchers who were leaving. Our group currently has 15
members, including four administrative employees. There are also 10
student assistants, bringing the total to 25. Last year, Gandolf Finke, Jo-
hannes Plehn, Philipp Hertz and Alexander Sproedt completed their dis-
sertations. Furthermore, we are extremely pleased that Dr. Josef Oeh-
men, who gained his Ph.D. degree in 2009, became Associated Professor
for production and service management at DTU, Danish Technical Uni-
versity, with effect of October 1%, 2013. We extend our warmest congratu-
lations to them all.

Research projects: As indicated in our report of the previ-
ous year, as my chair entered into its final phase, active project acquisi-
tion as project leader was stopped. Emphasis was placed on the execu-
tion of the four projects acquired in 2012 and to the completion of pro-

jects that began in 2010 and 201.

HOWeVer, Wlth regard to the succes- ,a additivelg Platform supporting companies to
sion of the professorship, we partici- connect & manufacture PRSP
pated as followers at various research | ., chafienges —

t li: rts:
proposals. . Selctionof
the right 3D e
. . printing
During 2013, Matthias technologyto || e
. . meet the
Baldinger launched an ETH-Spin-off requirements |
. o * Selecti f Plastic
that aims to facilitate the buyer- theright
supplier relationship in the domain of i -
additive manufacturing / 3D-printing. Pl asite

Publications: Compared
to the previous year, the number of scientific publications is now start-
ing to decrease. We are particularly pleased that three papers were pub-
lished in so-called A journals, while we continued to publish in major
important professional business journals.
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Teaching and Continuing Education: In total, 154 students
were registered on our courses at ETHZ. In addition, we coached 25 Mas-
ter or Bachelor theses, or student papers. Furthermore, we again gave a
three-day block lecture at the Graduate School of System Design and
Management at Keio University, Tokyo. As a consequence of the reduced
number of assistants in the team, we will have to considerably reduce
our teaching effort during the year 2014.

During 2013, the BWI Management Weiterbildung achieved
a good turnover, combined with a good bottom line result. In total, 76
public seminars and 69 company-internal seminars were held. Hence, it
was possible to increase investment in the development of courses, es-
pecially in the field of project management, where the BWI-MWB is the
leading supplier in Switzerland. This solid situation
allows the unit to spin off from ETH. Starting from BWI
January 1%, 2014, it will continue to offer the same Management Weiterbildung
services, under the name of “Management Weiterbildung BWI AG”, thus

as an independent company, maintaining its strong link to the BWI Cen-
ter for Industrial Management at D-MTEC.

Knowledge Transfer: Our conference “Service 2013” was a
success. The event was attended by 95 participants.

With the Erfa group «Production and Information Man-

agement», we conducted one evening symposium on the topic «BRICS-
Staaten als Zukunftsmarkte fur Schweizer KMUs»

p’ [BRICS countries as growth markets for Swiss SMEs].
O nt/oat e Over 60 participants attended the event. Further-

more, we organized one company seminar. The re-
sponse, this year on the topic of “Operational excellence in the paper
industry” was again strong (53 participants).

As indicated in the previous report, the print media are faced
with serious difficulties concerning their business model. This was also
the case for the journal “io management”. As a consequence, the io
management journal and the journal “Informationsmanagement”
become “IM+io — the journal for innovation, organization and manage-
ment”. IMC, “information multimedia communication AG” in Saarbriick-
en, owned by Prof. August Wilhelm Scheer, became the new publisher.
The professors of D-MTEC play an important role in the advisory com-
mittee of “IM+io”. Ms. Charlotte Pauk continues as

a member of the editorial staff. For working o
through this difficult transition, | would like to ex- I M+[o
tend my great appreciation to all of the persons

involved from the old and the new publisher, in

particular to my two colleagues on the Editors’ Council of the former “io
management”, Prof. Hugo Tschirky and Prof. Georg von Krogh.
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Our impact on the industry in sum: In all of the areas
outlined above (research, teaching, and knowledge transfer), we are

working Eﬁ:edive.ly in Number of companies or individuals that contracted
the economy, particular- our services to the amount of 200 CHF and more

ly in companies in in- 700 Number
dustry and services. As
in previous years, the

600

500

bar chart shows the
considerable number of 400
companies — most of
them Swiss and SME-
sized — that have con- 2
tracted our services to .
the amount of 200 CHF

300

. 0
and more in recent 2008 2009 2010 2011 2012 2013

Yyears. ©No. of Companies ONo. of Individuals

Perspectives and Acknowledgements: The search for a
successor of the Professorship in Operations and Production Manage-
ment is ongoing. We sincerely hope that the domain of industrial man-
agement (“Betriebswissenschaften”), with its sccentuated engineering
approach and its strong focus on cooperation with industry, will not be
replaced by a Professorship that de facto will primarily contribute to
ivory-tower research in management.

My sincere thanks go to all of my colleagues at the BWI for
their effective and efficient work in the past year. Again, | owe particular
gratitude to my two colleagues Markus Baertschi and Hugo Tschirky at
the BWI, but also to the whole D-MTEC department. Moreover, | would
like to thank the numerous and valued partners from industry and uni-
versities, as well as all of our customers in the economy and sponsors.
We are looking forward to an intensive collaboration in the coming year.

| hope you enjoy reading this report. As always, you will
find more information on the Internet at

-~

Zurich, March 2014 Prof. Dr. Paul Schonsleben
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1 CHAIR OF LOGISTICS, OPERATIONS, AND SUPPLY CHAIN
MANAGEMENT (PROF. DR. PAUL SCHONSLEBEN AND
PROF. MARKUS BAERTSCHI)

1.1 Our Team

Research fellows and doctoral students The main goal of assistants is to support the
strengthen our team. This concept allows usto  professors in teaching, research, and industry
benefit both from people’s experience and  projects.

from the new ideas and viewpoints of young

researchers.

Front, from left:  Lilly Hauser, Markus Baertschi, Paul Schénsleben, Martina Wenger, Jiirg Kuster,
Lucienne Falorni.

Rear, from left: Roger Cruz, Alexander Sproedt, Matthias Baldinger, Aldo Duchi, Manuel Rippel,
Elsy Biitler, Matthias Wandfluh, Olga Willner, Felix Friemann.

1.2 Organizational Structure, as of December 31%, 2013

ETH, Department of Management,
Technology, and Economics (D-MTEC)

Chair of Prof.Dr.Paul Schénsleben BWI Center for Industrial Management
Deputy: Prof. Markus Baertschi Proff. P.Schonsleben, Hugo Tschirky
I
Lecturers BWI Management Weiterbildung
Prof. Dr. Robert Alard Jiirg Kuster (CEO)
Dipl.-Ing. ETH René I
Binkert - )
Prof. Dr. Li-Choy Chong | Secretary Administratian
Dr. Eric Scherer Martina Wenger Elsy Butler, Lilly Hauser,

Dr. Raoul Waldburger Lucienne Falorni

Production and Technical Support

Scientific Assistants Roger Cruz

Matthias Baldinger, Aldo Duchi, I H

Felix Friemann, Beat Fuchs, Scientific Auxiliary ~ Computers and
Manuel Rippel, Alexander Sproedt, Assistants IT Network

Matthias Wandfluh, Olga Willner 10 Students Margreth Stammbach
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2 TEACHING

2.1 Teaching Strategy

The following illustration describes the teach-
ing strategy of the chair for Logistics, Opera-
tions and Supply Chain Management at the

BWI Center for Industrial Management at D-
MTEC at ETH Zurich.

Students

Seeking in-depth
knowledge and compact
teaching

Teaching Areas

Entrepreneurial decisions
and fundamental concepts
in Logistics, Operations
and Supply Chain
Management

Planning of network,
location, site, and layout

Demand and resource

Teaching process

Global thinking and acting

through:

= methods and tools, well
established in companies
with international activities

= globally standardized
terminology

Orientation towards practice

through:

= large case studies directly
from companies

= several events together
with professionals

= master theses performed
in companies in
Switzerland and abroad

Goal

Acquire know-
how on

= strategic

= tactical

= operational
level

Develop

professional

and social

competencies:

= to organize
and lead
operational
business
processes

= for planning
and control of

Result

Become fully
equipped for the
employment
market under at-
tractive conditions

First jobs as:

= project leaders

= staff of board
members

= partners of start-
up businesses

In industry and
service industry

Within an
international and

¢ Use of interactive teaching value-adding intercontinental
managemen methods: systems environment
= several “serious games”

ER': g L EelizuEs = numerous interactive

systems, teaching elements (Flash)

Industrial management » students present and

e discuss their case studies

coached by assistants
Figure 2.1:  Teaching Strategy

Our strategy leaves our graduates fully
equipped for the employment market under
attractive terms. This is in accordance with the
mission of BWI to strive towards the qualita-

tive improvement of the use of work and tech-
nology as well as towards the ethically
responsible management of businesses and
enterprises.
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2.2 Overview of Courses and Lectures
Spring Term 2013
LOSII: Facility Location, Demand and Resource Planning Prof. P.Schonsleben

Prof. M. Baertschi,
Lecture Series: Logistics Management Prof. H. Dietl (University of Zurich),
Prof. P.Schonsleben

= BlEmia Prof. M. Baertschi, Dr. M. Moser,
J s R Binkert
International Management Asia Prof. Li Choy Chong

Industr[al Engineering and Management Methodology for et 2, Al [ e, G e
Theses in Companies
Exec. MBA ETH SCM, Block “Supply Chain Planning” Prof. P. Schonsleben

Prof. P. Schonsleben,

Exec. MBA, University of Zurich “Operations and Logistics Prof. H. Dietl (University of Zurich)

Fall Term 2013
Logistics, Operations, and Supply Chain Management | Prof. P. Schonsleben

Prof. P.Schonsleben,
Dr. E. Scherer

ERP and SCM Software Systems
Logistics in Practical Implementation Prof. M. Baertschi
International Management Eastern Europe Dr.R.M.Waldburger

Methodology in Management Science for Theses

. ¢ Prof.R. Alard, F. Friemann, O. Willner
in Companies

2.3 Visiting Lecturers for the Course LOS | and LOS 1

. Holcim Group Linking Strategy and Sustainability /
Uil e, Hotsele Support AG Location Planning in the Process Industries

Dr.Th.Sommer-

Dittrich, F. Homberger Daimler AG,UIm  Production Network Optimization at Daimler

Dr. L. Gottschalk M+W Group Concepts for the process industry

2.4 Visiting Lecturers for the Course Factory Planning

Factory Planning @ SIEMENS — Innovative Methods &

Dr.Bernd Korves Siemens AG
Approaches

Dr.Jan Spies Volkswagen AG Global Factory Planning — Challenges and Best Practices
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2.5 Lecture Series

Lecture Series — Logistics Management (Spring Term)

Together with Prof. H. Dietl from the University ~ tics management in 2013, with even greater
of Zurich, Prof. M. Baertschi and Prof. P. success than in previous years. This year’s
Schonsleben held the lecture series on logis-  topic: «Make or Buy»

Company Pac

Bruno Simma

Ulrich Bihimann
Georg Burkhardt
Markus Koch
Stephan Biirgin
Gregor von Cieminski
Prof. Robert Alard
Franco Monti
Matthias Hanke
Thomas Zellweger

Dr. Axel Goth

SIMMA Management Consultants, Pfaffikon

BCDS projects GmbH, Klosterneuburg

Miebach Consulting AG, Zug

Deloitte Consulting AG, Zlrich

Elma Group, Wetzikon

ZF Friedrichshafen, Friedrichshafen
Fachhochschule Nordwestschweiz, Brugg
Deloitte Consulting AG, Ziirich

Roland Berger AG, Zirich

Zellweger Management Consultants AG, Pfaffikon

Bertrams Chemical Plants Ltd., Muttenz

Lecture Series — Logistics in Practical Applications (Fall Term)

Prof. M. Baertschi also held the lecture series  Some 18 people from industry and 27 students
on logistics in practical applications in 2013, attended the various presentations held by the
with the same great success as in recent years.  following lecturers.

Reinhard Meier
Philippe Huwyler
Simon Eggerschwiler

Daniel Hauser
Peter Spycher
René Holzer

Kurt Ellenberger
Peter Hardi

Peter Riesterer

Thomas Blirgisser

Kardex Remstar, Volketswil

Coop@home, Spreitenbach
SFS Unimarket, Zug
Swisslog, Buchs

Dematic, Urdorf
Gilgen Logistics, Oberwangen

Agiplan, Rapperswil-Jona
Nilo Nights Logistics, Egerkingen
Stocklin Logistik, Dornach

Jungheinrich, Hirschtal



2.6 Collaboration in Teaching

Universities and Education Centers

D-MAVT / ETH Zurich — Prof. Schonsleben is an
accredited professor and tutor at D-MAVT. To-
gether with Prof. Baertschi, he actively sup-
ports the specialization “Manufacturing and
Industrial Management” (“Produktions- und
Betriebswissenschaften”) of the D-MAVT Mas-
ter’s Program in Mechanical Engineering. Dur-
ing 2013, our cooperation with Prof. Konrad
Wegener and his IWF-Team in the domain of
Eco-Factory continued. Moreover, we had an
intensive cooperation with the team of Prof.
Mirko Mehboldt in the domain of additive
manufacturing / 3D-printing.

University of Zurich - In 2013, Prof. P
Schonsleben was again a lecturer for the Exec-
utive MBA of the University of Zurich, respon-
sible for the domain of operations manage-
ment. In addition, in cooperation with Prof. H.
Dietl and Prof. M. Baertschi, he held a series of
lectures on «Logistics Management» within

3 RESEARCH ACTIVITIES

Our research is centered on technology-inten-
sive companies, and addresses questions and
challenges regarding value added through
technological change.

The aim of the applied research at BWI is to
garner generalizable recommendations for
action for corporate decision-making on the
basis of problems relevant to practice. What
we offer:

= Due to our project history and numerous

contacts with the production industry, we

have well-grounded experience in our re-
search areas (

) and can

provide you with competent support in re-

search and the implementation of projects

BWI Annual Report 2013

the university’s interdepartmental lecture se-
ries.

Keio University, Tokyo — In early January 2014,
Prof. P. Schonsleben, F. Friemann, M. Rippel and
M. Wandfluh gave a three-day block lecture at
the Graduate School of System Design and
Management at Keio University, Tokyo (Prof.
Masaru Nakano).

University of Stuttgart — Prof. P Schonsleben
and Dipl.-Ing. R. Cruz are participating in the
“Master: Online Logistikmanagement”, man-
aging the module “Supply Chain Manage-
ment”.

Universities of Applied Sciences (FH)

University of Applied Sciences of Northwest-
ern Switzerland — Prof. Markus Baertschi is Tit-
ular Professor at the University of Applied Sci-
ences of Northwestern Switzerland.

(
).
= In the course of dynamic globalization, the
cooperation with, in part, globally distribu-
ted partners of Swiss companies offers ever
increasing advantages. Moreover, you can
benefit from our worldwide cooperation

with other academic institutions (e.g. in
China, Hong Kong, Japan) and industry
partners.

= Finally, we offer regular meetings in indus-
try work groups on relevant topics, and nu-
merous seminars in the framework of our
education and training offers ( )
as well as customer-specific workshops.

3.1 Research Strategy and Research Domains

The following Fig. 3.1 shows three different
research domains that can be categorized
along the product life cycle. They will be ex-

10

plained in more detail below. Obviously, these

three areas overlap to a certain extent.
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Production & Logistics Management

The research domain of Production & Logistics
Management consists of the management and
optimization of all processes from product
development to the planning and control of
production, as well as quality management
and internal logistics support.

Mastering internal processes is a prerequisite
for a successful collaboration in production
and logistics networks. Only through lean pro-
cesses, while at the same time minimizing
emerging risks, can companies remain compe-
titive in today’s climate.

Through the close collaboration with industry
and research partners, we endeavor to identify
existing research gaps in the area of produc-

Production &
Logistics
Management

Supply Chain
Management

tion management and develop innovative
solutions  (e.g.  modularization,  variant
management).

Supply Chain Management

In the domain of Supply Chain Management
(SCM), we focus on the creation of efficient and
effective value-added networks spanning
across companies, particularly in terms of
global procurement and production.

As the arrangement and governance of
collaboration brings with it new challenges,
SCM represents an important research disci-
pline for the preservation and strengthening
of Switzerland as a seat of industry and
science.

Services

Asia / Emerging Markets

Risk Management

Lean & Green Product Life Cycle Management

Systems Engineering

Figure 3.1

The goals of the SCM research include:

= Optimizing existing processes and struc-
tures

= Designing supply chains

= Highlighting opportunities with regard to
the further internationalization of develop-
ment and production

= Knowledge transfer of the current state of
research —in particular for SMEs

In the framework of an intensive collaboration
with our partners from research and industry,
we can support you in terms of process analy-
sis, designing solutions, and the development
of recommendations for action in terms of the

Research domains and cross-sectional areas

creation and control of your cross-company
supply chain.

Services

In the domain of Services, we examine the pro-
duction of downstream supporting processes
in the capital goods industry, also called After-
Sales Services.

In the industrial environment, services enable
a differentiation of suppliers, e.g. as a “hybrid
product”. In this way, higher margins can be
achieved than with the item of capital
expenditure itself, and consequently they
represent a substantial source of income for
manufacturing companies.



We develop methods and concepts for the de-
sign and control of individual services as well
as comprehensive networks for providing
these offers. Within this process, we take into
account the specific demands that result from
the intangible nature of the services.

Fig. 3.1 also shows four areas which we call
cross-sectional areas. These will also be ex-
plained in more detail below. Ideally, each con-
ducted research project should touch on as
many of these areas as possible. On the one
hand, they form foundations, but on the other
hand, they also represent general research
interests at the BWI.

Asia and Emerging Market Countries

In the area of Asia and Emerging Markets, we
are concerned with logistical questions regard-
ing China, India, and Southeast Asia.

As part of our research work, we develop con-
cepts to support Swiss companies in order to
enable them to apply manufacturing and pro-
curement advantages, while exploring the
sales markets of these regions in a sustainable
manner.

Current research projects are looking at the
demands that result from the internationaliza-
tion of companies, performance measurement
as well as information management in this
environment.

Risk Management

Risk Management deals with the identification,
evaluation, and control of risks in operations
and supply chain management.

Due to globalization and cost pressure, an in-
creasing number of Swiss companies are being
forced to or are interested in relocating their
procurement, production, sales, and service
activities to emerging market countries.

Risk management is becoming increasingly
important with the progressive globalization
of operations and supply chain management
processes. This increases the complexity,
amount, types, and severity of risks to which
companies and supply chains are exposed.

The aim of our research is to develop innova-
tive risk management processes for a broad
range of industries and markets. We support
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our industry partners in the development and
implementation of bespoke and optimized risk
management processes, from risk identifica-
tion to early warning systems.

We offer risk management workshops and
training courses for experts and managers
from the area of operations and supply chain
management.

Lean & Green Product Life Cycle Management

Lean is a synonym for the elimination of waste
(Jap. “muda”) in value-added processes. This is
one of the main issues in our research domain,
with the aim of becoming and remaining
effective and efficient in product development,
manufacturing, servicing and disposal/
recycling, i.e. along the comprehensive product
life cycle. In recent years, the growing aware-
ness of sustainability has strengthened the
readiness to act in society, the economy, and
politics. Therefore, lean processes also have to
be green processes, respecting the current is-
sues of greenhouse gas emissions (CO,) and
global warming.

The aim of research in this area is to simul-
taneously achieve the economic, societal, and
ecological improvement of logistic activities,
also known as the “triple bottom line”.
Companies can ensure their long-term com-
petitiveness if they prepare themselves today
for customer wishes and regulations of the
future.

Systems Engineering

Systems Engineering (SE) is a methodology,
developed at the BWI Center for Industrial
Management, for the goal-oriented, targeted
design of complex systems. Central to the SE
methodology is the problem-solving process,
which links a process model for system analy-
sis and conception with guidance for project
management. In this way, tried and trusted
techniques are integrated with procedures for
dealing with problems. SE is seen as the
methodological foundation of our applied re-
search and practice-based projects. In this
sense, the methodology is being continuously
updated and developed. Interested business
partners are given access to systems engineer-
ing in the framework of our projects as well as
training opportunities.
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3.2 Research Projects

Figure 3.2 cites the current projects in which

tions of the projects can be found in Appendix

our employees are involved. Each research D.
project is listed by title only; detailed descrip- 5
s £ &
s & x
& fs
L& 5 &£ & .
L& O » & & (<) P)
TF & & VY § ¥ §
S £ s F & 52

Projects N 9O 9D ¥ & < o9
AsPlanned - Robust planning of after-sales field service
networks in the machinery and equip- %gHEPI_HnnEA X | X | X X X X
ment industry (CTI No. 12164.1 PFES-ES)
EcoFactory — Simultaneous ecological and economical
optimization of production systems X X X | X
(c‘;l No. 13857.2 PFES-ES) Y AIIECOFaCtory
C-FISH - Collaborative Financial Supply Chain ~
Management (CTI No. 13857.2 PFES-ES) ¢ C_ﬂSh XX X X X
FastETO — Methods and tools that support a fast and efficient
engineer-to-order process (ETO) for parameterized product X | X X X
families (CTI No. 15021.1 PFES-ES) E
GaLA — Game and Learning Alliance x | x 2
(EU-IST-ICT 258169) GALA
Long-Range planning of Logistics capacities in the process B x P
industry
Developing a global manufacturing footprint corresponding to B A ) P
volatile environments
Additively — Connect & Manufacture — Platform supporting N 2
companies interested in additive manufacturing eV g ity .
Industrial Field Service Network Conceptualization (diss.) new X X X
Industrial Field Service Network Planning (diss.) new X X X
Eco-Efficiency Performance Measurement System (diss.) new X X | X
Decision-support for Eco-efficiency Improvements in Produc- . < 1R x
tion Systems Based on Discrete-event Simulation (diss) new

Figure 3.2:

Diploma and Master’s theses are not cited
here, although most of them also constitute
projects. We distinguish between three types
of research activities:

The first type of research activity mostly
concerns projects in cooperation with com-
panies and/or other research teams. Here,
the main interest is to achieve the common
goals set by the project partners. Disserta-
tions may be completed in connection with
these projects, especially during final
project stages, and will generally not be
listed separately in this report. Within this
category, there are projects that are «nor-
mal» in size, with financing from one to
four person-years, and «large» projects,
with financing from six to eight person-
years.

Research Projects

A second type of research activity concerns
projects conducted in connection with doc-
toral work. Here, the main interest is in the
achievement of the individual goals of a re-
search collaborator, which may be a scien-
tific degree or a publication. These projects
are labeled «(diss.)» for dissertation.

A third type of research activity concerns
mostly smaller projects that, as a rule, are
conducted within a short time frame. Here,
the main interest is to give young research-
ers the opportunity to gain experience and
knowledge in a company setting to enable
them to conduct better research or to es-
tablish mutual trust between our group
and companies. This can pave the way for
future, larger joint research projects. These
projects are indicated by «(small)».



As the chair entered into its final phase, active
project acquisition as project leader has been
stopped. Emphasis was given to the execution
of the four projects acquired during the year
2012 and to the completion of projects that
started in 2010 and 2011. Nevertheless,
Matthias Baldinger launched a new project
activity, finally as an ETH-Spin-off, wich aims to
facilitate the buyer-supplier relationship in the
domain of additive manufacturing / 3D-print-
ing. In addition, with regard of the succession
of the professorship, we participated as
followers at various research proposals.

In many projects, our research team is sup-
ported by the EU, IMS, or CTI.

= IST is the thematic priority «Information
Society Technologies»; NMP is the thematic
priority «Nanosciences, Nanotechnologies,
Materials and new Production Technolo-
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gies», both under the European Commis-
sion’s Seventh Framework Program (FP7) for
EU research.

= IMS «Intelligent Manufacturing Systems» is
an industry-led, international research and
development (R&D) program, a worldwide
network of research cooperation between
companies and research institutions, each
financed by its own zone but working with-
in a project consortium.

= (Tl is the Innovation Promotion Agency of
the Swiss Federal Office for Professional
Education and Technology. This government
promotion agency provides funding for
many of our projects. In shared research ac-
tivities with companies, the company in-
vests a certain amount, mostly financing
their own staff. Generally, the CTI then
gives the same amount of funding to us in
order to finance our own research staff.

3.3 Cooperation with other Research Groups

Universities

RWTH Aachen, Politecnico di Milano, Keio Uni-
versity, Tokyo — We continued our intensive
cooperation with the Research Institute for
Industrial Management (Forschungsinstitut
flr Rationalisierung; FIR) and the Laboratory
for Machine Tools (WZL) at RWTH Aachen
(Proff. G. Schuh, V. Stich), the Department of
Management, Economics and Industrial Engi-
neering at PoliMi (Proff. M. Taisch, M. Garetti),
and the Graduate School of System Design and
Management at Keio (Prof. M. Nakano).

HKUST (Hong Kong University of Science and
Technology) — The cooperation with the Ad-
vanced Manufacturing Institute (AMI) and the
Zhejiang Advanced Manufacturing Institute
(ZAMI) with Prof. Mitchell M. Tseng continued.

Tongji University, Shanghai - School of
Economics & Management, Chinese Academy
of Science & Technology Management, Shang-
hai. We cooperate with Proff. Yanxin You,
Yanmei Zhu.

MIT - We continued our cooperation with Prof.
Y. Sheffi, Prof. O. de Weck, Dr. M. Singh
(Malaysia), and Dr. J. Oehmen on various
themes.

Hosei University, Tokyo, and University of
Windsor, Ontario — We cooperate with Proff. F.
Kimura and Y Fukuda), and Prof. H. and W.
EIMaraghy on CIRP-related themes.

Munich University of Technology — We cooper-
ate with the IWB (Institute for Machine Tools
and Industrial Management, Proff. G. Reinhart,
M. Z&h) on domains of the CARV conference.

Within larger research projects, e.g. GALA, Prof.
P. Schonsleben and his assistants cooperate
with chairs of various universities, e.g. EPFL
Lausanne (Proff. P. Xirouchakis, D. Kiritsis),
NTNU Norway (Prof. A. Rolstadas), Clemson
University (Prof. T. Kurfess), KAIST Korea (Prof. N.
Suh), HUT Finland (Prof. R. Smeeds), Aalborg
University, Denmark (Proff. Riis, Johanssen).
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4 DISSERTATIONS

The following Ph.D. dissertations were presented or co-presented in 2013:

Doctoral Student | Topic of the Thesis Thesis Supervisors

Gandolf Finke

Management

Johannes Plehn

Industrial Field Service Networks - Conceptual-
ization, Performance Measurement and Risk

Ein Leistungsmesssystem zur integrierten Be-
wertung der Oko-Effizienz von Produktionsun-
ternehmen — Reduktion der Unsicherheit bei der

Examiner: Prof. Paul Schonsleben
Co-Examiner:
Prof. Stephan M. Wagner

Examiner: Prof. Paul Schonsleben
Co-Examiner:
Prof. Konrad Wegener

Kennzahlenauswahl und -interpretation

Philipp Hertz Industrial field service network planning —
A formal conceptual model for planning and
support system for decision making
Alexander Decision-Support for Eco-efficiency Improve-
Sproedt ments in Production Systems Based on Discrete-

Event Simulation

Appendix C shows the development of the
number of dissertations over the last ten years.

Examiner: Prof. Paul Schonsleben
Co-Examiner:
Prof. Stephan M. Wagner

Examiner: Prof. Paul Schonsleben
Co-Examiner: Prof. Christoph
Herrmann, TU Braunschweig

Appendix E lists this year's publications by
members of the Center.

5 CONTINUING EDUCATION AND KNOWLEDGE

TRANSFER

5.1 BWIManagement Weiterbildung

With the year under review, the 6th and at the
same time final business year of BWI Man-
agement Weiterbildung at the Department
MTEC of the ETH Zurich comes to a close. In
view of the retirement in emeritus status of
Prof. Dr. Schonsleben in 2015, a new solution
for the continuance at the ETH was sought. In
the framework of this discussion, the ETH de-
cided to spin off the continuing education ves-
sel into an independent company, which will
take over the whole business from 1* January
2014.

Compared to previous years, the year under
review was marked by a generally somewhat
declining interest both in public and above all
company-internal events. Accordingly, the an-
nual result will also fall clearly below that of
the previous year.

Market Situation

The themes of “project management” and
“leadership” continued to be the main source
of revenue, and in comparison to the other

themes, showed a clearly smaller slump. An
above-average amount of requests for quotes
from new customers at the beginning of the
year gave grounds for hope for a successful
course of company-internal continuing educa-
tion courses. Unfortunately, the number of
cancellations or events postponed until the
coming year was unexpectedly high.

Nevertheless, this year, a few new companies
have again chosen the BWI| Management
Weiterbildung as a strategic partner for com-
pany-internal continuing education programs.

Market presence

Once again, the realization was confirmed that
a permanent presence of the “BWI” brand in
the Swiss continuing education market is nec-
essary to achieve the desired volume of regis-
trations. Therefore, the marketing and adver-
tising concept was also attuned to the latest
trends and insights and the marketing mix
was shifted somewhat more in favor of online
advertising. The optimization of our own web



presence in terms of search algorithms as well
as the cultivation of all important continuing
education portals, product-specific mailings
and monthly mail newsletters was again at-
tributed with a high level of importance.

In the print media, the established daily and
weekly newspapers in the Greater Zurich Area
were primarily used, as well as several re-
nowned specialist journals for the themes of
logistics, supply chain management, organiza-
tion, leadership & management etc.

The annual program in its familiar format was
again supplemented by four quarterly flyers
with the same appearance, which described in
detail the events planned for the next quarter.

Finally, in the months of March to May 2013,
the transport services of the City of Zurich also
carried window advertising for the BWI Man-
agement Weiterbildung through the city, with
the advertising slogan “because the best seats
are quickly filled”.

This year, the traditional spring conference
“Project management” took place on 23" May
2013 and, as usual, was carried out in collabo-
ration with the Swiss Society for Project Man-
agement at the Technopark Zurich. The title
was “Project Management — Out of the Box”

BWI

Management Weiterbildung

BW

Management Weiterbildung
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and again saw a gratifying attendance of over
200 people.

The BWI Management Weiterbildung was pre-
sent at the following events as organizer,
sponsor, exhibitor and with specialist lectures:

= Zurich Continuing Education Fair, March
2013, HB Zurich

= Personal Swiss, April 2013, Messe Ziirich

= East Switzerland Education Fair, OBA, Sept.
2013, St. Gallen

Public seminars

The 2013 public seminars offer comprised a
total of 47 themes in the four thematic areas
of project management (15), leadership (14),
management techniques (12), and logistics and
supply chain management (6). A total of 40
trainers were available for these seminars.

Company-specific seminars

In a total of 41 companies, company-internal
seminars and workshops were conducted. The
theme of “project management” again made
up the greatest share of these seminars. Fur-
ther requested themes were leadership, prod-
uct management, communication, negotiation
techniques, presentation techniques, time
management and much more.

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Seminar-Portfolio 2013
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The following table provides information about the events conducted in 2013 in comparison to

previous years:

S R R R AN AR

Number of Public Seminars Held
Number of Public Seminar Days Held
Number of Company-Internal Seminars Held

Number of Company-Internal Seminar Days Held

166 142 159 183 181 178
83 92 84 99 81 69
212 220 203 264 183 138

A large amount of further information can be found online:

5.2 IM+io Fachmagazin

2013 was a year of change for the io manage-
ment journal. Eighty years after io manage-
ment was founded by the BWI of the ETH Zu-
rich under its former title “Industrielle Organi-
sation”, in July, it was merged with the journal
IM, a journal for Information, Management
and Consulting.

Over the years, io management published arti-
cles on many different topics; each time suc-
cessfully transferring new knowledge from
scientific research and economic use. Offering
the readers important scientific results in an
attractive format was one of the main goals of
the journal. With the three last editions having
the main topics “Komplexitat”, “Selbstman-
agement” and “Standort”, io management was
communicating challenges faced by leaders of
both large and smaller companies.

As financial goals were not being met, last
year's publisher Axel Springer decided at the
end of 2012 to halt publishing of io manage-
ment. ETH Zurich’s council of editors stood up
for preserving io management and started to
search for a potential buyer for the publication.

It was found in IM. The publisher of IM was
looking to add management topics to the
journal and wanted to expand from Germany
into Switzerland. The acquisition of io man-
agement turned out to be a win-win situation.
The fusion of the two journals took place in a
very effective and efficient manner, since all
partners were interested in closing the deal
quickly and providing a smooth transition.

Since mid-2013, two editions of IM+io have
already been published. First critiques from
readers and authors have been very positive.
The high-level content on the one hand and
the practical presentation of the articles on
the other have been maintained and will be
continued. The two publishing teams will
merge and collaborate as one team. Working
together and the integration of the two teams
has been constructive, with both parties re-
specting the traditions of the other, and the
new team is open-minded with regard to new
solutions.

Charlotte Pauk
Chief Editor io management
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Date Title Presenters, Place, Organizer
Participants

Operational Excellence im Service als
Wettbewerbsvorteil in der Investi-
tionsgliterindustrie

[Operational Excellence in service as a
competitive advantage in the capital
goods industry]

May 30"
2013

The BWI service conference in 2013 entitled
“Operational Excellence in service as a compet-
itive advantage in the capital goods industry”
was a resounding success . About 95 partici-
pants followed the eight exciting presenta-
tions from industry and science on May 30™.

Industrial services have been gaining im-
portance for years in western manufacturing
companies and have become a profitable and
sometimes decisive competitive business unit.
However, many companies struggle with his-
torical structures, high transparency and rising
costs. Global competition for high-technology
products, the associated costs and the pres-
sure from customers to offer new, more com-
plex service offerings forces manufacturing
companies to professionalize their service
business. In addition to the classical supply
chain networks, these companies now have to
organize and manage field service networks to
provide services for the installed base globally
and locally. Therefore, both the spare parts
business and the technical service in the form
of field technicians need to develop new or-
ganizational and physical structures and busi-
ness processes.

During the service conference 2013, practical
experiences and methods as well as scientific
findings were presented in this context. The
conference was divided into two sessions,

ETH, Audimax, BWI,
Group of Prof. P.
Schonsleben

Over g5 participants from
industry, speakers listed
below

which were introduced and moderated by Prof.
Schénsleben.

The first session dealt with the opportunities
and challenges of industrial services. A good
example of this session was the presentation
by Prof. Dr. GUnther Schuh, director of the FIR
at RWTH Aachen, the WZL at RWTH Aachen
and the Fraunhofer IPT. He described the
fourth industrial revolution, which is charac-
terized by a collaboration of cyber-physical
systems and new services playing an increas-
ing role. Subsequently, he presented a holistic
approach to dealing with complexity in the
service environment and offered practical ap-
proaches for the audience, such as the 15 lean
service principles.

The focus of the second session was opera-
tional excellence in service provision. In his
presentation, Ronny Weinig revealed Service
Excellence at Siemens and how the human
factor affects the customer satisfaction. He
presented 10 focus areas which encourage in-
novation and help to build a robust foundation
for a profitable service business.

At the end, everybody agreed that the service
conference 2013 was again a successful event
and supported the exchange of information
and the collaboration of industry and science.
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Prof. Dr.Glnther ~ FIR und WZLder RWTH  Ansatze zur Reduktion und Beherrschung von Komplexitat

Schuh Aachen, Fraunhofer IPT  bei industriellen Dienstleistungen
Sven Wilkens DHL Logistik Schweiz AG After Sa[e§ Service als USP in transparenten Markten und
harmonisierten Produktwelten
Andreas . ' Differenzierte Kundendienstleistungen in einem globalen
. Wartsila Services . -
Wiesmann Servicegeschaft

Stephan Marz Bobst Group SA High Added Value Services als neues Wachstumsfeld

Mit attraktiven Dienstleistungen und Best Practice Markt-

Jurg Frefel Antalis International . X
anteile gewinnen
From Service Excellence to Customer Delight —
Ronny Weinig Siemens Schweiz AG Der Balanceakt zwischen operationeller Qualitat und
Kundenbegeisterung
Thorsten . . Mobile Losung flr Service und Instandhaltung —
e-switch Solutions AG o : . .
Waldner Erfassung und Optimierung von Leistungen im Service

Philipp Hertz/

Gandolf Finke BWI, ETH Zurich

Field Service Network Planning: Herausforderungen und
Ansatze fur das Design komplexer Service Supply Chains

5.4 Erfa Group «Production and Information Management» (PIM)

ERFA stands for exchange of experiences (in
German: Erfahrungsaustausch). The know-how
group on «Production and Information Man-
agement», or Erfa Group PIM, is a working
group made up of participants from industry
and the university, which addresses issues in
production, logistics, and information manage-
ment. The Erfa Group PIM aims to provide its
members (currently approx. 65 companies)
with current information on new trends in
these areas, to present new concepts, and to
promote the exchange of experience among
its members.

To this end, the Erfa Group organizes seminars,

conferences, and lectures for its members.
These are usually complemented by in-depth
discussion sessions. Members and other inter-
ested parties can find further information on
past and future events as well as on Erfa mem-
bership at the Erfa Group PIM website

( ). A member list that is
only accessible to members provides the
opportunity to share experiences directly and
independently of official Erfa Group events.
During 2013, the Erfa Group PIM organized an
evening symposium and one company semi-
nar. Altogether, approx. 120 persons partici-
pated in the events.

Company seminar «Operational excellence in the paper industry», Perlen Papier AG in Perlen

On April 10", the company seminar “Opera-
tional excellence in the paper industry” took
place at Perlen Papier AG in Perlen. Altogether,
53 people attended the seminar. Among them
were production managers and CEOs from
Swiss companies. Lectures on operational
excellence and continuous improvement
process were held in order to answer the
question “are we fit for the future?”. The
company provided interesting insights into

various strategies for achieving operational
excellence and their application in a mostly
unknown business environment. In addition,
Perlen Papier AG offered the participants an
extensive factory tour, which provided them
with the opportunity to deepen the theoretical
contents of the presentations and to see the
impressive equipment needed to produce

paper.
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Peter Schildknecht
Klemens Gottstein ~ CEO Perlen Papier AG
Peter Henz Head of HR, Coach CIP
Jorg Michel

Board Member Renergia

Jirgen Stokowy Head of Logistics

CEO CPH Chemie + Papier Holding

Greeting of the participants,
Introduction to CPH

Introduction to Perlen Papier AG, Where are
we now? — Are we fit for the future?

Continuous improvement process

Industrial symbiosis — using waste heat for
economical and ecological sustainability

Efficient logistics

Evening symposium «BRICS-Staaten als Zukunftsmarkte fur Schweizer KMUs» [BRICS-countries

as growth markets for Swiss SMEs], ETH Zurich

The yearly evening symposium of the Erfa
Group PIM took place on November 6. The
topic of the evening was «BRICS-Staaten als
Zukunftsmarkte flr Schweizer KMUs» [BRICS-
countries as growth markets for Swiss SMEs].
Over 60 participants attended the event.
Speakers from industry and academia gave
insights into the challenges with which Swiss
companies are confronted in BRICS-countries

and approaches they apply to cope with these.
A key learning point from the presentations
was that production costs are becoming an
increasingly smaller reason for a relocation of
production activities. Instead, producing “in
the market for the market” is gaining rele-
vance. A lively discussion and exchange of ex-
periences between the audience and the
speakers rounded off the evening.

Professor for International and
Networked Business, Hochschule
Karlsruhe —Technik und Wirtschaft

Prof. Dr. Steffen
Kinkel

Marco Steg

Bernhard Iseli ) ) )
Mikron Agie Charmilles AG

Head Global Marketing & Sales,

) Schindler Management Ltd
Kurt Haerri

President of the Swiss-Chinese

Chamber of Commerce

Chief Executive Officer, Romay AG

Managing Director Milling Division,

Opportunities and risks of relocation and ex-
pansion strategies into BRICS-markets

China: A large step for an SME

Setting up a new production site in China

Dimensions and dynamics in growth
markets —What does this signify for a Swiss
company?

Circle of Experts «Gemeinsam(e) Probleme I6sen!» [Solving mutual problems together],

ETH Zurich

To support companies facing challenges of the
current business environment in an even more
collaborative manner, the Erfa Group PIM de-
cided to start a new event series called "Circle
of Experts” (CoE). The CoE’s target is to enable
an extensive exchange of information and
experience among the participants within the

20

specific field of (1) “Global Sourcing” and (2)
“Service Management”.

Companies with similar problems get in touch
with one another and form a group over a pe-
riod of 8 months. In this way, the isolated
knowledge of a single firm can be expanded by
a variety of proven new solutions. The work-
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shop provides an organized and structured
framework within which to deal with the chal-
lenges of the individual company. The partici-
pants broaden their business perspective, gain
insights into new approaches and learn to
transfer new impulses back to their own firms.
The participants benefit from:

= Intensive exchange of information and ex-
perience between practitioners

= Professional input on current issues

= Thematicimpulses for practice

= Specific feedback on one’s own problems
and potential solutions

= Personal network of experts

Outlook recent and upcoming activities:

The first CoE “Global Sourcing” was launched
in 2012 and continued in 2013 (see table be-
low). The valuable experience exchange in five
workshops and the positive feedback from the
participants motivated us to continue this
event series.

On 10™ October 2013, the 2™ CoE “Service
Management” was launched, with the first
workshop dealing with “From Service strategy
to service portfolio”. Eleven decision makers
from the service departments of six compa-
nies participated. In total, five events will take
place, covering different aspects of service
management in a globalized environment.

Prof. Dr. Robert

Alard AR
Prof. Dr. Erik Universitat
Hofmann St. Gallen

Prof. Dr.Zheng Tongji Univer-

Global Sourcing — eine besondere Herausfor-
derung fur die Beschaffung

Working Capital Management, Supply Chain
Finance - Platforms and Natural Hedging

Global Sourcing — The case of China

Global Sourcing
15.11.2012

Global Sourcing
17.01.2013

Global Sourcing

Han sity Shanghai 21.03.2013
It\)/\arcel ThO.Ut_ Global Sourc- Global Sourcing Strategies in Challenging Gleler] el
erger, Christoph ) ) 16.05.2013
: ing Services AG  Markets
Wilhelm
Prof'..Dr. el BWI, Supply Chain Risk Management in KMU und Global Sourcing
Schonsleben, . o 18.07.2013
' ETH Zurich Massnahmen der Risikosteuerung

Dr. Gandolf Finke

Supply Chain Risk Management @ Hilti Corpo- ~ Global Sourcing
Dr. Markus Knoche  Hilti AG ration - Key Elements for Successful and Sus- 18.07.2013

tainable Implementation

) Von der Service Strategie zum Service Portfolio  Service
PD. Dr. Heiko . NI F= =
Eawag — Wie definiere ich mein Leistungsspektrum Management

Gebauer

und vermarkte es produktgerecht? 10.10.2013

Service
Prof. Dr. Lennart DHBW Mann-  Handlungsfelder, Methoden und Werkzeuge M
. Ben b UV " . angement

Brumby heim flr ein Wissensmanagement im Service 12125013

6 OUTREACH ACTIVITIES

6.1 ETH Committees, Related Organizations, and National
and International Organizations

21
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Paul Schonsleben

Membership of Prize, Peer
Review, or Nomination

Membership of
Editorial Boards

Membership of International

=
W
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S
w
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=
=
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w
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Q
3
o

Membership of
National Panels
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Committees

Member of the Award Committee of the Fraunhofer Research Prizes of the Fraun-
hofer-Gesellschaft, Munich (Germany). These prizes amount to approx. 150'000 €.

Member of the Peer Review Committee of the Department of Management,
Economy and Industrial Engineering (DIG) of the Politecnico di Milano (Italy)

Member of the Referees for the Nomination Committee of the Professorship in
Technical Production Management, TU Hamburg-Harburg (Germany)

Appraiser for a Professorship in «Modeling and Planning of Production and Lo-
gistic Networks», University of Paderborn (Germany)

Editor of the management journal “io Management Zeitschrift” (formerly “Indus-
trielle Organisation”), Switzerland

Member of the editorial board of the "IM+io” management journal, Germany

Editorial board member of the journal “Production Planning and Control”
Regular referee for the journal "Computers in Industry"

Regular referee for the journal “International Journal of Production Economics”

Member of IFIP (International Federation of Information Processing), Working
Group 5.7 «Production Management»

Associate Member of CIRP (College International pour la Recherche en
Productique), the international Academy for Production Engineering

Member of various CPIM Committees of the APICS Curricula and Certification
Council, Chicago (USA)

Member of the HAB, "Hochschulgruppe Arbeits- und Betriebsorganisation”, a
group of professors in these areas from Germany, Switzerland, and Austria

Member of the International Supply Chain Risk Management Network (ISCRIM)

Founding Head of the Department of Management, Technology, and Economics
(D-MTEC)

Study Delegate, Deputy Head, and Head of the Department of Industrial Man-
agement and Manufacturing Sciences (D-BEPR)

Academic Director of the MBA ETH SCM program (an executive MBA in Supply
Chain Management).

Academic Director of BWI Management Weiterbildung (Continuing Education) at
the Department MTEC. Current annual turnover: 2.1 Mio. CHF

Member of the ETH's planning committee

Member of the Lateral Think Tank of the Swiss Academy of Engineering Sciences

Member of the advisory council of GS1 Switzerland, the “competence center of
the economy for standards, logistics, supply and demand management”

Advisory board member of the postgraduate «Master’s Degree in Ingegneria Ges-
tionale» at the SUPSI, University of Applied Sciences of Southern Switzerland

2001 - present

2007

2008 - 2008

2005 - 2005
1996 — 2013

2013 - present
1997 - present

1997 - present

2003 - present

1992 - present

2009 — present

1997 - 2009

2005 - present
2006 - present

2005 - 2005

2001- 2004

2004 - 2009

2009 - present

1995 - 2000

2007 - 2010

2005 - present

2000 - 2009
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6.2 Spin-offs
During 2013, we had two spin-offs:

= Additively AG, active in the domain of addi-
tive manufacturing (Matthias Baldinger).
Stemming from a research activity, this
company started on Dec. iR 2013, and is
qualified to be an official ETH-Spin-off. See
also the respective project in the Appendix
D on research projects.

» Management Weiterbildung BWI AG (BWI-

MWSB, Jurg Kuster, Markus Baertschi).
After 6 years at ETH, this unit is being

launched on January 1 2014 as an inde-
pendent company, maintaining its strong
link to the BWI Center for Industrial Man-
agement at D-MTEC. BWI-MWB continues
to offer, in the four subject areas of project
management, leadership, supply chain
management and management tech-
niques, around 150 events with approxi-
mately fifty different titles, both publicly
and within companies. See also Section 5.1

6.3 Ourimpact on the industry in Sum

In all of our application areas (research, teach-
ing, continuing education, and knowledge
trans-fer), we work effectively in the economy,
particularly in companies in industry and ser-
vices. The bar chart shows our impact on the

industry in sum, i.e. the considerable number
of companies — many of them Swiss and SME-
sized companies — that have contracted ser-
vices to the amount of 200 CHF and more in
recent years.

Ourimpac onth ndustynsu -ﬂﬂﬂ-ﬂﬂ

Total Projects (KCHF)

Total Continuing Education (KCHF) 980 3665

Total other Transfers (KCHF) 78
Number of Companies 243

Number of Individuals

67
619

35

2'326 2260 2'832 2363 2114

7 58 46 668 112
601 462 544 533 493
32 53 49 50 45

Number of companies or induviduals that contracted
our services to the amount of 200 CHF and more

700 1Number

600

500

400

300

200

100

2008 2009 2010

ONo. of Companies

2011 2012 2013

O No. of Individuals

Figures.1:  Ourimpact on the industry in sum
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Appendix A: Statistics on Staff Levels

1 1 1 1 1 1 1 1 1 1 1

Professors 1

Scientific 19 18
personnel

Technical
personnel

Administrative
personnel

Scientific auxiliary

assistants 27 30

60 -
Number

50 -

40 -

30 1

20

17 15 13 13 13 15 15 13 13 12

33 29 29 27 19 16 15 16 15 17

10 1

o : : :
2002 2003 2004

O Professor

OAdministrative personnel
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2005

T T T T T T T T 1

2006 2007 2008 2009 2010 201 2012 2013

o Scientific personnel @Technical personnel

O Scientific auxiliary assistants
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Appendix B: Statistics on Students

Spring Term / Sl;c:cd::’és Postgraduate Postgraduates Other attendees
Fall Term MSc MTEC MBA ETH SCM (estimated)
00/ 01 66 60 5 131
01/02 62 60 6 128
02/03 47 61 5 113
03/04 62 60 4 126
04/ 05 42 61 14 10 127
05/06 15 59 25 8 107
06 /07 63 39 17 10 129
2007 77 39 14 3 136
2008 60 36 18 4 18
2009 78 35 18 2 133
2010 76 40 26 5 147
2011 103 4 3 147
2012 112 42 4 158
2013 110 40 4 154
1807 Number
160 -
140 -
120
100 -
80 -
60 -
40 A
20 A
(o) T T . . . . . . . . r T :
01/02 02/03 03/04 04/05 05/06 06/07 07 08 09 10 n 12 13

DOStudents O Postgraduates MTEC @ Postgraduates MBAETH SCM O Other attendees
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Appendix C: Statistics on Student Papers and
Ph.D. Dissertations

Student Papers
I E D D K Y
Diploma Master theses (6
Postgrad. theses MTEC (3) 10 10 13 18 8 5 3 4 4 4 2 1

Postgrad. theses MBA ETH SCM 14 25 17 14 18 18 26 4 3

Project papers (2.5) /
Bachelor theses (2.5)

7 20 10 2 4 2 6 4 1 1 1 4
Semester papers (1)* 2 3 19 26 9 1 1 1 0 4 5 2
Supervised Ph.D. dissertations 2 1 3 2 1 1 1 5 2 2 2 4

Co-supervised Ph.D.
dissertations

Number of students

* Papers by BWI students in advanced studies block courses and by students in subsidiary subjects at

the BWI with a duration of 150 hours, mostly internal.

997 Number
80 -

60 -

50 A

40 -

10 A

2002 2003 2004 2005 2006 2007 2008 2009 2010 20Mm 2012 2013

o Diploma Master theses oPostgraduate theses MTEC
DO Postgraduate theses MBAETH SCM  OProject papers / Bachelor theses
O Semester papers @ Supervised Ph.D. dissertations

@ Co-supervised Ph.D. dissertations
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Appendix D: Research Projects

Ongoing Projects

_ﬂﬂﬂﬂﬂﬂﬂﬂ-

Large research
cooperation

Research cooperation 5 6 6 9 7 7 6 g 7 6 5 5

Ph.D. dissertations and
small projects

ﬂﬂﬂﬂﬂﬂﬂﬂ

20 ~
18
16
14 -
12

Number

10 A

O N » O
1

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

OPh.D.theses and small projects
O Research cooperations (our share > CHF 150'000.-)
O Large research cooperations (our share > CHF 500'000.-)
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Abstracts of Research Projects
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AsPlanned - Robust planning of after-sales field service networks in the machinery

Project 1:
and equipment industry (CTI No. 12164.1 PFES-ES)

Researcher: Prof. P.Schonsleben, Prof. Markus Baertschi, G. Finke, P. Hertz.
Partners:
Scientific: BWI Center for Industrial Management
Industrial: e-switch Solutions AG

Feintool AG

GF AgieCharmilles

Hocoma AG

Schindler Aufziige AG
Siemens Schweiz AG

Dissemination: Association for Services Management International (AFSMI) Chapter Switzerland,
Zellweger Management Consultants AG, BWI Management Weiterbildung

Financed by:
Website:

Total utilisation
Global service level

HQ

Travel time

@00

Customer

CTI (Commission for Technology and Innovation)

Customer

Repal irlime
Travel time

Number of offices
Locations
Number of ST
Qualifications
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Qualifications
Fig. 1:

AsPlanned is a CTI-funded research project led
by the BWI at ETH Zurich with the aim of de-
veloping a holistic planning methodology and
software tool for the effective and efficient
design of field service networks.

Over the past few decades, manufacturers of
capital goods have shown a growing interest
in offering industrial (field) services (IFS) such
as maintenance services for shop floor ma-
chines. In order to position themselves in a
highly profitable market niche and gain a
competitive advantage, many Swiss companies
are expanding their capabilities to provide IFS
with the aim of achieving higher profitability,
greater customer satisfaction and stronger
customer loyalty. Nevertheless, companies are
sometimes unable to cope with the
complexity of the service business, specifically
regarding decision-making in the setup of
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Exemplary after-sales field service network

service resources and infrastructure as well as
the definition of business processes and
guidelines to perform service operations (e.g.
staffing decisions, training decisions, job
allocation strategy).

International studies suggest that the service
business accounts for 25% of the sales and 40-
50% of the profit of industrial enterprises and
will become even more important in the fu-
ture (Wagner, Zellweger et al. 2007). In Switzer-
land, the IFS business for machinery and plants
has become increasingly important, amount-
ing to 699'000 employees and a share of
around 20% of the Swiss gross domestic
product (Haddock, Hoppe et al. 2010).

The growth of service departments, revenue
contribution and the variety of service prod-
ucts offered increases the complexity of the
planning of IFS networks. The quality of IFS
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network design and planning is a key lever to
achieve efficient resource utilization while
maximizing customer satisfaction. However,
industry still relies on rules of thumb for deci-
sion making and lacks a solid quantitative ap-
proach. In order to enable practitioners to pre-
determine the impact of different configura-
tions of the service network on different per-
formance dimensions, the aim of the project is
to develop a solution to support strategic deci-
sion-making in IFS network design. This solu-

tion is based on simulating the actual opera-
tional processes in these networks (see
figure 1).

At the beginning of 2013, the development of
the technical prototype and the analysis of the
five different industrial cases was completed.
After a training session, the software was
handed over to the project partners. Current
activities focus on the application of the soft-
ware in new industrial cases in collaboration
with Zellweger Management Consulting.

EcoFactory — Eco-Efficiency Optimization of Production Processes (CTI No. 13857.2

Project 2:
PFES-ES)
Researcher: Prof. Dr. P. Schénsleben, Prof. M. Baertschi, J. Plehn, A. Sproedt
Partners:
Scientific: BWI Center for Industrial Management
Swiss Federal Laboratories for Material Science and Technology (EMPA)
University of Applied Sciences Berlin (HTW)
Industrial: Chocolat Frey AG

HUBER+SUHNER AG
Knecht & Muller AG

Taracell Schweiz, R. Meier & Sohne AG

Dissemination: Effizienzagentur Schweiz AG

Swiss Center for Mechanical and Electrical Engineering Companies (SWISSMEM)
Sustainable Engineering Network Switzerland (SEN)

BWI Management Weiterbildung

Financed by: CTI (Commission for Technology and Innovation)
Website:
Project Approach g;, g?:ﬁ:ion

EcoFactory will address the following aspects to develop a unigue
procedure model to increase Eco-Efficiency in production systems:

o Rough Analysis of production systems to identify process step
forim provement

Development of an environmental and economic KPI system &
assessment of identified production step

Modeling and Simulation of identified process step using a
combination of DES and MFA

Evaluation of potential improvement measures (Technology,
Production Planning & Control, Process Design) using DES

Process
Step

Simuiation
Mode!

pbnBootr & stnkhysth i

IEnvironmentaI & Economic KPI-SystemI QI

Feedbhack
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extrusion por2
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& \L‘ \9 ) [ ®

e=bahechy JreV e
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Validation of identified measure in process step and feedback L Ly L) L) L Ly ﬂ L) r
to production system Improvement A B‘E} ﬁxq ﬂ%\‘ A B‘C) ﬁx l.
Measures
Q Measure 1 m_», Measure 2
Background: opposed to their own production processes.

In past approaches, when trying to optimize
the environmental performance of a com-
pany’s Supply Chain, the focus was often
placed on the intercompany logistics pro-
cesses, e.g. the choice of the means of
transport. Manufacturing companies, espe-
cially SMEs, are increasingly beginning to no-
tice that the degrees of freedom to optimize
their logistics processes are very limited as

Furthermore, recent studies have shown that
not only transport, but especially manufactur-
ing companies’ own production facilities ac-
count for a large amount of their environmen-
tal impact.

Motivation:

Therefore, the environmental perspective on
production processes is gaining in importance
for manufacturing companies. While in the
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past, companies focused only on the economic
performance when planning their production
processes, e.g. costs, delivery, quality or flexibil-
ity, they are now increasingly taking into ac-
count environmental implications such as
emissions, energy consumption, water and
material use. Nevertheless, companies need
guidance and tools in order to holistically as-
sess what improvement measures will result
in the optimal environmental and economic
performance of their production processes, i.e.
the optimal eco-efficiency.

Objectives:

The aim of the project EcoFactory is to develop
a holistic procedure model that enables manu-
facturing companies to improve the eco-
efficiency of their production processes. The
procedure will integrate a software tool, which
is based on a novel approach combining Dis-
crete Event Simulation and Material Flow
Analysis. The software will enable manufactur-
ing companies to perform detailed analyses of
different improvement measures in order to
achieve the optimal eco-efficiency of their pro-
duction processes.
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Activities in 2013:

The activities in the final stage of the research
focused primarily on refining previously
developed elements and implementing them
within the case companies. As such, elements
of the developed procedure were redesigned,
which significantly improved its applicability
and integration in an industrial environment.
The software tool, wich had primarily been
developed in 2012, was further refined by
developing additional important functionality
and eliminating bugs as well as improving its
practicability. The finalized project results were
then successfully applied at the four case
companies. The application and the results
achieved within the case studies led to
interesting results and important impulses to
improve the eco-efficiency of the production
systems under analysis. The project was
finalized at the end of June 2013 to the full
satisfaction of all project members.

In order to further develop and commercially
exploit the project results, EMPA (now spun off
into the Swiss representation of Quantis), HTW
and Effizienzagentur Schweiz are currently
embarking on a joint venture, in wich BWI will
play an advisory role.

C-FISH - Collaborative Financial Supply Chain Management (CTI No. 13857.2

University of Applied Sciences and Arts Northwestern Switzerland (FHNW)

Project 3:
PFES-ES)

Researcher: Prof. Dr. P. Schonsleben, Prof. M. Baertschi, M. Wandfluh
Partners:
Scientific: BWI Center for Industrial Management
Industrial: Brugg Kabel AG

Hocoma AG

Manor AG

Rieter Maschinenfabrik AG
Dissemination: Soltar AG

Financed by:
Website:

Background:

Increasing volatility of global markets and cur-
rencies, increasing regulations and growing
complexity of supply chains are all challenges
of today’s business environment. While previ-
ous research activities mainly focused on opti-
mizing material and information flows,
increasingly, financial aspects and risks also
need to be considered in order to optimally
deploy the supply chain structure.

Motivation:
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CTI (Commission for Technology and Innovation)

Recent studies have shown that up to now,
many companies, especially SMEs, have strug-
gled to apply new financial supply chain man-
agement (FSCM) concepts due to a lack of
knowledge and difficulties in estimating the
potential benefits. Thus, companies need guid-
ance and tools in order to identify the promis-
ing supply chains, to select the right concepts
and to improve the overall supply chain perfor-
mance and risk exposure in a sustainable
manner.
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Objectives:

The aim of the project C-FISH is to improve the
transparency of financial flows within the sup-
ply chain and to support globally operating
companies to select the right FSCM concepts.
On the one hand, a toolbox will provide quick
access to existing concepts, reveal potential
concept improvements and facilitate new con-
cept developments, while on the other hand,
an evaluation tool will enable companies to
easily analyze the impact of an implementa-
tion of FSCM concepts ex ante and ex post.

Activities in 2013:
The project began in March 2013 by identifying

different approaches for managing the finan-
cial supply chain in literature and industry. In
collaboration with the four industrial project
partners, the specific problems related to the
research topic were elaborated and sub-
projects formulated. Various support tools
were developed for increasing financial
transparency of the involved companies and to
identify the corresponding financial supply
chain risks. Furthermore, various dissemi-
nation activities, such as an article series on
financial supply chain management and
involvement in the foundation of the “Supply
Chain Finance Community”, took place.

FastETO — Methods and tools that support a fast and efficient engineer-to-order

Project 4:
process (ETO) for parameterized product families (CTI No. 15021.1 PFES-ES)
Researcher: Prof. Dr. P.Schonsleben, Prof. M. Baertschi, A. Duchi, O. Willner
Partners:
Scientific: BWI Center for Industrial Management
Industrial: Schindler Aufziige AG

Ammann Schweiz AG
Alstom (Switzerland) Ltd
Dissemination:

intelligent systems solutions GmbH

EAS Engineering Automation Systems GmbH

BWI Management Weiterbildung

Swiss Center for Mechanical and Electrical Engineering Companies (SWISSMEM)

Financed by:
Website:

Background:

The development of the first product and pro-
cess configurators dates back to the 1980s. The
full potential, however, was achieved later on
in the 1990s through the integration of the
parameterization into CAD and CAM software.
This made it possible to show the customer
the final product already in the bidding phase
and to rapidly program the CNC machines.
Many companies that maintain this technol-
ogy as one of their core competencies see
configured products, although they might
have diverse characteristics, as standard prod-
ucts that are produced in a so-called MTO pro-
cess (make-to-order). The terms “nonstandard”
or “customized” describe products that cannot
be completely configured and manual worka-
rounds are needed. In general, such companies
try to configure as far as possible and use an
ETO process (engineer-to-order) to finalize the
constructions.

CTI (Commission for Technology and Innovation)

Motivation:

Recently, growing global competition has in-
creased the requirements on ETO processes.
Today, the customer is no longer willing to pay
an additional premium — both in terms of time
and costs — for technical and administrative
preparations in sales, construction and produc-
tion planning when producing ETO products
that differ only slightly from configurable
products. This is especially the case for simple
machines and equipment. Although the pre-
mium is still paid for complex products such as
for entire plants, it is getting smaller. Thus, a
reconsideration of existing ETO processes is
necessary.

Objectives:

The aim of a joint project between the ETH
and industry is to make the ETO process for
parameterized product families faster and
more efficient. This requires the consideration
of a large number of organizational and tech-
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nical challenges. Issues such as design of ETO
processes related to product, process, quota-
tion or order structures, knowledge manage-
ment — especially in global organizations — as
well as the selection of appropriate IT tools are
addressed in this project. The establishment of
organizational requirements and the develop-
ment of technical tools should support partici-
pating companies to improve their compet-
itiveness in today’s global market.

Activities in 2013:
In the beginnings of the project, Objective
Catalogues for the three industry partner were
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developed. Subsequently, in-depth analyses of
processes and data, including a deep dive at a
Schindler site in China, were executed jointly
with the industry partners to develop a
thorough understanding of the challenges in
the area of FastETO with which they have to
deal. In the second half of 2013, solutions
variants suitable to tackle the challenges were
identified and evaluated. The implementation
of the selected solutions, such as IT tools or
newly defined processes, was initiated. First
dissemination  activities, such as the
presentation of FastETO at an industry
seminar, took place.

Project5:  GaLA - Game and Learning Alliance (EU-IST-ICT 258169)

Researcher: O.Willner, M. Wandfluh, A. Sproedt, A. Duchi, M. Baldinger

Partners: 31 partners from Europe (see website for a detailed list of the partners)
Financed by: ~ EU IST ICT, Technology-Enhanced Learning (Seventh Framework Program)
Contract No.:  Grant Agreement Number 258169

Website:

Motivation:

Drawing inspiration from military training and
business simulations, serious games technolo-
gies and applications have become more
widespread in school education and in
corporate training. Currently, they are deemed
as very promising thanks to their appeal to
new gen-erations and their ability to provide
multime-dia knowledge acquisition tools that
are com-pelling and personalizable.

However, there is still a lot of research work to
be conducted in order to single out both the
best mechanisms through which games can
support instruction and the most appropriate
modalities through which students and edu-
cators can use games to support balanced per-
sonal growth. Therefore, it is now time to
study in greater depth how technologies can
respond to such requirements and to steer
serious game development towards ever bet-
ter tools and results.

The technological, scientific and humanist
fields with an interest in the research on seri-
ous games are broad, and range from peda-
gogy to psychology, from health to engineer-
ing, from virtual reality to artificial intelligence,
from networking to computer graphics. To this
end, the EU has launched an international,
multidisciplinary network of excellence on se-
rious games. The network, coordinated by the
DIBE (Dept. of Biophysical and Electronic Engi-
neering - DIBE) of the University of Genoa co-
vers all of the scientific and application fields

32

of serious games, and involves 31 partners in-
cluding universities, research centers and lead-
ing industries at the EU level. There are 13
countries represented, mostly from Western
Europe.

Objectives:

The GalA work plan is organized over 4 years,
during which the main objective will be the
constitution of a European virtual research
center in order to integrate and coordinate
research on serious games and promote dis-
semination of the related knowledge, best
practices and tools. The project will also pro-
mote industrial innovation through business-
academy dialogue and the development of
high-quality didactics on serious games,
through the set-up of specialized MSc and
Ph.D. courses.

Activities completed:

In October 2013, the third year of GalA was
completed. The third quarter of the project
was marked by the continuation of community
building and dissemination activities inside
and outside of the network. Highlights in-
cluded the 1st IFIP WGs.7 Spring School for
doctoral students on Serious Games in Bremen
(March 22-23), the plenary meeting in Madrid
(April 15-17), as well as the 1st GalLA Summer
School in Gratz (September 2-6). ETH Zurich
(represented by BWI) is active within the work
packages 3 (serious games application fields), 4
(industry and stakeholder engagement), and 7
(integration in corporate training).
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Project 6:  Long-Range planning of Logistics capacities in the process industry
Researcher: F. Friemann

Partners:

Scientific: BWI Center for Industrial Management

Industrial: F.Hoffmann-La Roche, Basel

Financed by:  F.Hoffmann-La Roche

Background: several

The pharmaceutical industry has to tackle sev-
eral challenges: The service level in terms of
the patient has the utmost priority and there-
fore a high reliability is of crucial importance.
At the same time, process changes require a
great deal of time, due, for instance, to regula-
tory requirements or Good Manufacturing
Practices. In addition, uncertainties hamper a
reliable forecasting. Such uncertainty is influ-
enced by the maturity of the product: It is diffi-
cult to estimate the capacities of a drug which
is in the R&D stage, while this becomes easier
when dealing with a more mature product
with a stable demand.

Motivation:
Consequently, planning of logistics capacities
in the pharmaceutical industry is faced with

Project 7:

ments
Researcher: M. Rippel
Partners: Hilti Corporation, Schaan
Financed by: ~ Hilti Corporation
Background:

In today’s business environment, the market is
characterized by increasing volatility in de-
mand volumes and types and simultaneously
by decreasing customer tolerance in terms of
time. Manufacturing companies have to tackle
these challenges in particular by enhancing
flexibility of the production capacities and re-
ducing the burden of fixed costs. As a conse-
quence, an adaptation of the manufacturing
strategy is essential.

Motivation:

When facing the aforementioned challenges,
globally operating companies have to review
their value adding architecture and their con-
trol processes and align them in an integrative
and comprehensive manufacturing strategy in
order to remain competitive. Associated prob-
lems arise:

conflicting goals and constraints:
Providing reliable capacities has the highest
priority and at the same time, changes in
capacities might take several years and are
difficult to forecast. The use of a systematic
and holistic procedure is expected to improve
the current situation considerably.

Objectives:

The aim of this research project is to develop a
holistic procedure for reliable capacity plan-
ning in the process industry addressing the
aforementioned challenges. Requirements for
a tool which enhances the transparency
throughout the network will also be devel-
oped. The work will be verified and validated
within a case study for a pharmaceutical com-

pany.

Developing a global manufacturing footprint corresponding to volatile environ-

Which footprint is required for the flexible
global allocation of production capacities?
How can the manufacturing assets in the
production network be optimally utilized?
Which concepts and measures are required to
enable higher flexibility and responsiveness on
the plant and network level?

Objectives:

The project has two main objectives: First, the
project analyses existing concepts for aligning
production networks regarding production
footprint, make-or-buy decision, as well as
flexibility measures. Second, the project out-
come encompasses a methodology which sup-
ports manufacturing companies to implement
measures for systematically enhancing agility
in the global business environment.
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Additively — Connect & Manufacture - Platform supporting companies interested in

M. Baldinger, Prof. Dr. Gideon Levy (Ipleiria SA, formerly IRPD St. Gallen), Prof. Dr. P.

them from choosing to use the technologies in

Project 8:
additive manufacturing

Researcher:

Schoénsleben
Partners: Additively AG
Financed by:  Partially financed by Additively AG

The Professorship’s own resources
Background:

Additive manufacturing, often called 3D print-
ing, comprises processes that produce parts
and products directly from digital files by add-
ing layer by layer. They offer substantial ad-
vantages compared to traditional production
methods, such as the possibility to create more
complex geometries, the integration of more
functionality in fewer parts, new ways of cus-
tomization down to one and feasibility of on-
demand production. Many companies are in-
terested in using these technologies in order
to realize innovative new products and solu-
tions to differentiate themselves in the mar-
ket.

Motivation:

Industrial additive manufacturing equipment
is expensive, which is why many companies
choose to buy additively manufactured parts
from service providers rather than investing
themselves. However, several challenges exist.
First, companies lack a feeling for the cost of
additively manufactured parts, preventing

Project 9:

Researcher: G.R.Finke
Financed by: The Professorship’s own resources

Motivation:

This thesis on “Industrial Field Service Net-
works - Conceptualization, Performance Meas-
urement and Risk Management” introduces a
reference model, a performance measurement
system and a risk management framework for
industrial field services. Initially, the necessity
for these models is derived from the undisput-
ed increasing importance of industrial field
services, the little attention in academic litera-
ture and the lack of managerial concepts sup-
porting decision-making in practice. The rele-
vant literature bodies are analyzed before re-

the first place. Second, they do not know which
providers have the capabilities to produce their
parts. Third, there are large price differences for
the same services without an indication of the
quality of providers. Thus, companies end up
not knowing where they can get the parts
they need and at what price. This is slowing
down the more widespread adoption of addi-
tive manufacturing.

Objective:

The project is investigating how companies
can be supported in order to overcome the
above-mentioned challenges. A variety of tools
are developed to:

= Enable a high-level cost estimation for ad-
ditively manufactured parts in a buy sce-
nario

= Identify the right service providers

= Facilitate the sourcing processes between
companies and service providers

Industrial Field Service Network Conceptualization (@s)new)

search questions are formulated in the three
core areas and an appropriate methodology
for addressing these questions is laid out. A
novel reference model is then introduced,
which maps elements and resource in the ser-
vice network to each instance of a single step
in the service delivery process and thus en-
hances the transparency over the whole net-
work. Based on this reference model, a system
for performance measurement and a frame-
work for risk management are proposed,
which consider the specific aspects of indus-
trial field services and are therefore superior to
existing concepts. An exemplary application in
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an industrial case shows the applicability of
the developed concepts. The thesis closes with

Project 10:

Researcher: Ph.Hertz
Financed by: The Professorship’s own resources

Motivation:

This thesis has its focus in service operations
management for industrial field services. More
specifically, if focuses on the formality of
planning and decision support with regard to
field service networks, which represent a spe-
cial type of service delivery system. In the in-
troduction, the fundamental concepts that are
relevant for this contribution are introduced,
before the challenges which service managers
face and the lack of methods and tools in this
area are highlighted. Based on an extensive
review of the literature and industrial practices,
the requirements are evaluated before the
research questions, the applied research
methodologies and research designs are in-
troduced in detail.

a summary of the results and an outlook for
further research.

Industrial Field Service Network Planning (ss)new)

In the results section, a formal conceptual
model is introduced that provides a guideline
and best practices to service managers for op-
timizing different aspects of a field service
network, such as the physical structure of its
resources or its service delivery process. For
each planning task, detailed in- and outputs
which should be considered are provided. The
second contribution of this thesis is represent-
ed by a decision support system, which has
been implemented as a technical software
prototype, and enables service managers to
conduct detailed and quantitative analyses of
“what-if” scenarios. By way of example, two
industrial cases reveal the applicability of the
developed concepts.

The thesis closes with a summary of the re-
sults and an outlook for future research.

Eco-Efficiency Performance Measurement System (iss)(ne)

Project 11:

Researcher: J.Plehn

Financed by: ~ The professorship’s own resources
Motivation:

Stakeholders are increasingly sensitive to the
environmental performance of manufacturing
companies. According to scientific studies,
companies should use this trend to gain a
competitive advantage. Many companies are
willing to exploit this potential, but face a ma-
jor challenge in terms of the evaluation of fea-
sible benefits in their specific case. To reduce
the prevailing uncertainty of manufacturing
companies in the integrated assessment of
environmental and economic performance
(eco-efficiency), a performance measurement
system is needed to support decision makers
in selecting and interpreting appropriate indi-
cators on a sound data basis.

In this thesis, a performance measurement
system is developed to assess and improve
eco-efficiency in the domain of manufacturing.

Results:

The results are based on four exploratory case
studies from the Swiss industry. Based on a
comprehensive literature analysis, the specific
elements of the performance measurement
system are elaborated. In this context, research
gaps in the field of integrated eco-efficiency
assessment, indicator selection and definition
of reference values are identified.

The definition of a utility function and the
evaluation of the cost-effective environmental
impact based on a combination of environ-
mental management accounting (EMA) guide-
lines and monetized Life Cycle Assessment
(LCA) indicators are used to fill the research
gap related to the integrated eco-efficiency
assessment.  Furthermore, a  procedural
framework is presented, providing the required
decision support concerning a company-
specific selection of indicators. The framework
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guides decision makers in defining the area of
investigation within their respective domain
based on an analysis of external stakeholder
requirements, as well as internal production
processes.
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This thesis is written as a cumulative disserta-
tion. It is based on seven publications as first
author and nine publications as co-author.

Decision-support for Eco-efficiency Improvements in Production Systems Based on

Project 12:
Discrete-event Simulation @ )new)
Researcher: A.Sproedt
Financed by:  Partially funded by CTI No.12402.1 PFES-ES
The professorship’s own resources
Summary:

Complex interrelations between the environ-

mental and economic performance aspects of

a production system represent a high non-

transparency for decision makers in manufac-

turing, hindering them to seize the existing
potential for eco-efficiency improvements.

Manufacturing companies thus struggle to

translate strategic eco-efficiency targets into

concrete improvement measures on an opera-
tional shop-floor level.

This dissertation describes a decision support

for manufacturing companies to improve the

eco-efficiency of their production systems
based on two main elements:

*= 1. A sophisticated simulation approach is
proposed based on discrete-event simula-
tion, which integrates the environmental
and economic performance dimensions in
one model to enable a holistic, system-
oriented evaluation of potential improve-
ment measures. The simulation approach
integrates the Ecoinvent Life Cycle Invento-
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ry database, allowing for an unprecedented
degree of flexibility and a seamless integra-
tion of Life Cycle Assessment evaluations
into the simulation.

= 2. A structured system analysis and mod-
eling procedure is described, which serves
as methodological guidance for the appli-
cation of the simulation approach. The pro-
cedure helps decision makers to analyze
their production systems, identify relevant
improvement measures and gather the da-
ta necessary for their evaluation.

The developed simulation approach and the
system analysis and modeling procedure rep-
resent a significant step beyond the state of
the art. The results will enable practitioners to
identify and evaluate the appropriate
measures to increase the eco-efficiency of
their production systems and hence contribute
to an improved environmental and economic
performance of manufacturing companies.
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Refereed Publications
IS Journals

EIMaraghy, H.; Schuh, G.; EIMaraghy, W.; Schonsleben, P. et al.: Product variety management,
CIRP annals — manufacturing technology, Vol. 62, Issue 2, pp. 629-652

Hertz, P; Cavalieri, S.; Finke, R; Duchi, A;; Schonsleben, P: A simulation-based decision support
system for industrial field service network planning. In: SSMULATION, Vol. 9o, Issue 1, pp.

69-84, (2014).

Schneider, C;; Bremen, P; Schonsleben, P; Alard, R.: Transaction cost economics in global sourcing:
Assessing regional differences and implications for performance. In: International
Journal of Production Economics, Vol. 141, Issue 1, pp. 243-254, (2013).

Non-ISI Publications (Refereed Conference Proceedings etc.)

Cavalieri, S.;; Romero, D,; Strandhagen. J.O,; Schonsleben, P: Interactive Business Models to deliver
Product-Services to Global Markets. In: Proceedings of the APMS 2013 International
Conference - Advances in Production Management Systems, Penn State, United States
of America, 09.-12.09.2013.

Baldinger, M.; Duchi, A.: Price benchmark of laser sintering service providers. In: High Value
Manufacturing - Advance research in virtual and rapid prototyping, p.37-42,2013.

Friemann, F; Wandfluh, M.; Schonsleben, P; Alard, R.: Improving the Application of Financial
Measures in Supply Chain Management. In: IFIP WG 5.7 International Conference, APMS
2012, Revised Selected Papers, Part II, ISBN: 978-3-642-40360-6 (Print), 978-3-642-40361-
3 (Online), Rhodes, Greece, 24.-26.09. 2012.

Hertz, P; Sproedt, A.: Service supply chain planning for industrial services — design and application
of a decision support tool. In: Proceedings of the APMS 2013 International Conference -
Advances in Production Management Systems, Penn State, United States of America,
09.-12.09.2013.

Rippel, M.; Willner, O,; Plehn, J.; Schonsleben, P: Bridging the gap between energy management
systems and machine tools — Embedded energy efficiency in production planning and
control. In: IFIP WG 5.7 International Conference, APMS 2012, Revised Selected Papers,
Part II, ISBN: 978-3-642-40360-6 (Print), 978-3-642-40361-3 (Online), Rhodes, Greece, 24-
26.09.2012.

Sproedt, A; Plehn, J; Hertz, P: A Simulation Enabled Procedure for Eco-efficiency Optimization in
Production Systems. In: Proceedings of the APMS 2013 International Conference -
Advances in Production Management Systems, Penn State, United States of America,
09.-12.09.2013.

Wandfluh, M.; Schneider, C.; Schonsleben, P.: Chinese SME's Sourcing Practices and their Impact
on Western Suppliers. In: IFIP WG 5.7 International Conference, APMS 2012, Revised
Selected Papers, Part Il, ISBN: 978-3-642-40360-6 (Print), 978-3-642-40361-3 (Online),
Rhodes, Greece, 24.-26.09.2012.
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Willner, O,; Rippel, M.; Wandfluh, M.; Schonsleben, P: Development of a Business Process Matrix
for Structuring the Implications of Using Configurators in an Engineer-To-Order
Environment. In: IFIP WG 5.7 International Conference, APMS 2012, Revised Selected
Papers, Part II, ISBN: 978-3-642-40360-6 (Print), 978-3-642-40361-3 (Online), Rhodes,
Greece, 24-26.09.2012.

Monographs (Books, Dissertations, Postdoctoral Theses)

Finke, G.R.: Industrial Field Service Networks - Conceptualization, Performance Measurement and
Risk Management. Dissertation, ETH Zurich, 2013.

Hertz, PN.: Industrial field service network planning - A formal conceptual model for planning and
support system for decision making, Dissertation, ETH Zlrich, 2013.

Plehn, JF: Ein Leistungsmesssystem zur integrierten Bewertung der Oko-Effizienz von
Produktionsunternehmen — Reduktion der Unsicherheit bei der Kennzahlenauswahl

und —interpretation. Dissertation, ETH Zurich, 2013.

Sproedt, A.S.: Decision-support for Eco-efficiency Improvements in Production Systems based on
Discrete-Event Simulation. Dissertation, ETH ZUrich, 2013.

Other publications

Baldinger, M,; Leutenecker, B.; Rippel, M.: Strategic Relevance of Additive Manufacturing. In:
Industriemanagement 2.2013. p.11-14

Finke, G.R; Wandfluh, MR, Hertz, P. (2013): Leistungsmessung industrieller Services. In:
Industriemanagement, 01/2013.

Plehn, J; Reinhard, J,; Baldinger, M.; Sproedt, A. (2013): Integrierte Bewertung der Oko-Effizienz in
produzierenden Unternehmen. In: Industrie Management, 05/2013.

Wandfluh, M; Locker, A. 2013: Bestandsfinanzierung in Supply Chains, Beschaffungsmanagement-
Revue de I'acheteur, 10/2013

Wandfluh, M, Fischl, M. 2013: Finanzielle Risiken der Lagerhaltung — Eine Supply Chain
Perspektive, Zeitschrift fir wirtschaftlichen Fabrikbetrieb (ZWF),108(12)
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Presentations to Scientific Committees

Schonsleben, P.: Supply Chain Risk Management in Small and Medium Enterprises. ETH-Risk-
Center workshop on “Vulnerability and Resilience of Supply Chains”. Zurich Corporate
Center, 12.09.2013.

Finke, G.R.: Simulation-based Risk Assessment. ETH-Risk-Center workshop on “Vulnerability and
Resilience of Supply Chains”. Zurich Corporate Center, 13.09.2013.

Friemann, F; Rippel, M.: Long-Range logistics capacity planning - Facing future challenges in the
pharmaceutical industry. NOFOMA 2013 Conference, Gotenborg, Sweden, 04.06.2013.

Friemann, F: Long-Range logistics capacity planning within the pharmaceutical industry, In:
Presentation at 20th IfM Research Methodology Workshop, Cambridge, United
Kingdom, 04.-05.04.2013.

Hertz, P.: Service supply chain planning for industrial services — design and application of a
decision support tool. APMS 2013 International Conference - Advances in Production
Management Systems, Penn State, United States of America, 10.09.2013.

Plehn,).: EcoFactory — Softwaretool zur Steigerung der Okoeffizienz in Produktionssystemen.
Fertigungstechnisches Kolloquium zu “Energieeffizienz in der Produktion”. ETH Zlrich,
14.11.2013.

Sproedt, A.: A Simulation Enabled Procedure for Eco-efficiency Optimization in Production
Systems. APMS 2013 International Conference - Advances in Production Management

Systems, Penn State, United States of America, 11.09.2013.

Wandfluh, M.: Improving the Financial Supply Chain Performance by Collaborative Inventory
Management. NOFOMA 2013 Conference, Gotenborg, Sweden, 04.06.2013.

Wandfluh, M.: Collaborative Financial Supply Chain Management, In: Presentation at 2oth IfM
Research Methodology Workshop, Cambridge, United Kingdom, 04.-05.04.2013.

Willner, O.: FastETO - Methods and tools that support a fast and efficient engineer-to-order
process for parameterized product families. In: Presentation at Milano Mass

Customization Workshop, Milan, Italy, 05.-06.02.2013.

Willner, O.: FastETO. In: Presentation at 20th IfM Research Methodology Workshop, Cambridge,
United Kingdom, 04.-05.04.2013.

Other Presentations
Schénsleben, P: Die Herstellung von hochwertigen Gutern und Dienstleistungen — Ein Streifzug
durch unsere aktuelle industrielle Projektlandschaft. Tagung der Gesellschaft zur

Forderung der Unternehmenswissenschaften, ETH Zirich, 25.05.2013.

Schonsleben, P: Produktionsstandort Westeuropa 2020 — Chancen und Gefahren: Aktuelle
Herausforderungen, Servicetagung 2013, BWI, ETH Zirich, 30.05.2013.

Schonsleben, P: Supply Chain Risk Management in KMU, Circle of Experts, 18.07.2013.

41



BWI Annual Report 2013

Schonsleben, P: Stammdatenmanagement als notwendige Voraussetzung fiur funktionierende
ERP- und SCM-Systeme. Fachtagung, Itelligence AG, Regensdorf, 14.11.2013.

Alard, R; Friemann, F; Willner, O.: Systems Engineering. In: one-day seminar with BWI
Management professional training, Chur, 30.08.2013.

Alard, R; Friemann, F.; Willner, O.: Systems Engineering. In: lecture on “Industrial Engineering and
Management Methodology for Thesis in Companies”, Zlrich, Switzerland, 15.02.2013.

Alard, R; Friemann, F.; Willner, O.: Systems Engineering. In: lecture on “Industrial Engineering and
Management Methodology for Thesis in Companies”, Zlrich, Switzerland, 13.09.2013.

Baldinger, M,; Finke, G.; Friemann, F.,; Willner, O.: The logistics game. In: Roche, Basel, Germany,
18.12.2013.

Finke, G.R.: Massnahmen der Risikosteuerung, Circle of Experts,18.7.2013.
Hertz, P; Finke, G.R.: Field Service Network Planning: Herausforderungen und Ansatze fur das
Design komplexer Service Supply Chains. In: “ETH Service Tagung 2013", Zlrich,

Switzerland, 30.05.2013.

Sproedt, A.: EcoFactory: Optimierung der Oko-Effizienz der Produktion. 43. IST Technologie-Apéro,
in Schaffhausen, Switzerland.

Sproedt, A.: EcoFactory: Procedure and Simulation Software for Improving the Eco-efficiency of
Production Systems. Swissmem information event, in Zurich, Switzerland.

Willner, O.; Grosse Wienker, R.: Best Practice beim Einsatz von Konfiguratoren im Engineer-to-

order-Prozess - Erste Ergebnisse aus dem KTI-Projekt “FastETO”. In: Presentation at i2s
seminar “Best Practices in ERP”, Zurich, Switzerland, 17.09.2013
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DEVELOPMENT AND STRUCTURE OF BWI— MILESTONES

The founding convention of the “Gesellschaft zur Forderung des (Association for the
Promotion of the) Betriebswissenschaftlichen Instituts (BWI)” of the Swiss Federal
Institute of Technology (ETH Zurich) is held on June 26" with the participation of several
well-known exponents of Swiss industries. Prof. Dr. A. Rohn, president of the
“Schweizerischer Schulrat” (today ETH-Rat), becomes president of the association.

The BWI opens on October 1st with four employees under the direction of Prof. Dr. Eugen
Bohler. The focus of activities lies on general enterprise research. At the same time, a
specialized library is set up.

Prof. René de Valliere is named professor for industrial engineering and management and
takes over the direction of the BWI. Initial (further education) courses are offered on work
physiology, production management, and company organization.

The first issue of the management journal “Industrielle Organisation” is published.
Official teaching activities begin in the winter term.

Courses in Industrial Engineering and Management become part of the curricula of
Department of Mechanical Engineering.

Prof. Eberhard Schmidt is appointed as professor for industrial management and
production techniques and becomes director of the Institute.

The SKU (“Schweizerische Kurse fir Unternenmensfihrung”) is founded.

Prof. Dr. h.c. Walter Daenzer is appointed as professor for industrial management and
manufacturing techniques and becomes director of the Institute. The work of Prof.
Daenzer and his researchers formed the core of the development of the problem solving
methodology of “Systems Engineering” (SE) at the BWI.

The Institute and its 40 employees move to new quarters at Zurichbergstrasse 18.

The “Schweizerische Gesellschaft fir Betriebswissenschaften”, today the Swiss Association
of Management (“Schweizerische Management Gesellschaft”) is founded.

A new curriculum no longer binds industrial management to manufacturing techniques,
and the course offerings in specialized areas are expanded.

Prof. Dr. A. Buchel is appointed professor to fill the new second chair at the Institute.

A postgraduate study, called “Nachdiplomstudium in Betriebswissenschaften” is
introduced on a provisional basis. In 1980, it becomes officially established.

Prof. Ernst Brem is appointed to succeed Prof. Dr. h.c. W. Daenzer.

The Institute is granted a third chair, for the field of enterprise management, and Prof. Dr.
Dr. Hugo Tschirky is appointed.

Prof. Dr. Armin Seiler is appointed to the fourth chair for the field of enterprise economics
and stays until 1987, at which time he founds his own professorship outside the BWI.

Launch of the “Stiftung fiir Forschung und Beratung am BWI” (foundation for research and
consulting at the BWI), or — simply — BWI foundation. Its board of trustees is appointed
from representatives of the “Gesellschaft zur Forderung des BWI” and the Executive Board
of the ETH Zurich. The (unique) director of the foundation is Prof. E. Brem.

From its profits, the foundation finances research projects as well as the public BWI library.
The following areas are commercially run:
»  Publishing house and management journal io (“Industrielle Organisation”)
= Consultancy in leadership and organization, logistics and factory planning,
business administration, information management
= “Stiftung BWI Management Weiterbildung” (Foundation BWI Further Education)

The leadership of the BWI institute is henceforth assumed by the three professors
together, with the board of directors changing on a rotating basis.
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Prof. Fritz Huber is elected to succeed Prof. E. Brem in the field of product and production
process (Produkt und Produktionsprozess) and to direct the BWI foundation.

The course offerings at the BWI are expanded and integrated into the newly founded
“Department for Industrial Management and Manufacturing Sciences” (I1IE, D-BEPR).

Prof. Dr. Paul Schonsleben succeeds Prof. Dr. Alfred Biichel in the areas of Logistics, Planning
and Control, and Information Management.

Dr. Paul Frauenfelder and Dr. Rainer Zist are appointed as assistant professors at the BWI
institute. Dipl. Ing. ETH Markus Baertschi becomes a regular guest lecturer.

The BWI foundation forgoes its consulting activities. Ownership of the io-Fachverlag is
handed over to Orell-Fussli publishing company. The BWI institute becomes editor of the io
management journal, while the HandelsZeitung Fachverlag AG becomes its new publisher.

The “ETH Center for Enterprise Sciences (BWI)” is launched on Oct. 1* through a
metamorphosis of the BWI institute. The new center is under the direction of Prof. Dr. Dr.
Hugo Tschirky and Prof. Dr. Paul Schonsleben.

The curriculum is reconsidered. Major changes point towards an introduction of a M.Sc.
(master’s degree) at the graduate level, and an engineering-oriented MAS (Master of
Advanced Sciences) at the postgraduate level (succeeding the “Nachdiplomstudium in
Betriebswissenschaften”).

The “Gesellschaft zur Forderung des BWI” changes its name to the “Association for the
promotion of research and training in enterprise sciences at the ETH Zurich”. Priority is
given to support measures oriented towards enabling young people to assume corporate
responsibility in technology-intensive companies.

Prof. Dr. Dr. Hugo Tschirky becomes Professor Emeritus. The new “Department of Manage-
ment, Technology, and Economics (D-MTEC)” is replacing the former D-BEPR. Together with
others of the established and some of the newly founded chairs of D-MTEC, the Center for
Enterprise Sciences BWI moves on to D-MTEC’s new premises at Kreuzplatz 5 on 1°* Dec.

The second course of the Executive MBA-SCM (Supply Chain Management) starts within
the D-MTEC, under the direction of Prof. Paul Schonsleben of the BWI.

The BWI foundation and the D-MTEC decide upon a partnership. Since this time, the
foundation has been concentrating its activities on supporting research at the D-MTEC
and sees itself as the “MTEC Foundation”. It's board of trustees consists of three
representatives from industry (one of whom is the President of the board of trustees), a
representative of the Executive Board of the ETH Zurich and the head of the D-MTEC.

The Executive Board of ETH Zurich approves a fusion of the two seminar organizers “BWI
Seminars” and “Foundation BWI Further Education”. The “BWI Management Weiter-
bildung” is launched on Jan.1* under unified direction and responsibility of the BWI.

Change of name to BWI Center for Industrial Management (“BWI Betriebswissenschaft-
liches Zentrum”). This is due to the fact, that one of the aims of the former BWI Center for
Enterprise Sciences, that is to indicate a more comprehensive concept of management, is
fulfilled by D-MTEC. Hence, BWI is brought back closer to its original denomination.

The io management journal and the journal “Informationsmanagement” become “IM+io —
the journal for innovation, organization and management”. IMC, “information multimedia
communication AG” in Saarbriicken, owned by Prof. August Wilhelm Scheer, becomes the
new publisher. The professors of D-MTEC play an important role in the editorial committee.

The BWI MWB, Management Weiterbildung BWI AG, is launched on Jan. 1 as an indepen-
dent company, maintaining its strong link to the BWI Center for Industrial Management.
BWI-MWB continues to offer, in the four subject areas of project management, leadership,
supply chain management and management techniques, around 150 events with
approximately fifty different titles, both publicly and within companies.



Tram 4 (Férrlibuckstrasse)

< BWI
p Management Weiterbildung
7 Technoparkstrasse 1
‘ﬁ‘baus,r\z‘ §
3
/ * Tram7
b . 6}5/ ?%. {Sonneggstrasse)
9¢, ‘5‘
Station,, /4 4 S W,
Hardbr 3 %‘ S B ’ .
S By ® 8 BWI Center for Industrial Management
~ :Ss/s% ¢ 5 (Betriebswissenschaftliches Zentrum)
~ Sz % :
~ o, ) %e,,, §  Weinbergstrasse 56/58
<7 £ B
~ I I %
™~
Zurich™ I I+
Main Sta it
I Licentral ETH Zurich
~ ' Main Building HG
University
Main Building
| 2
| 3
%
3 4l B
3 5 2
3] S
s “1
% =
wn
4 : \C.
8,
> ‘S'fé"'b
S0,
\
ual =4 60"@
Q Gl U
uis?
G cl.a
=)
7"

Editors
Scientificand Auxiliary Assistants of the Chair of Logistics, Operations,and Supply Chain Management

BWI Center for Industrial Management | BWI Betriebswissenschaftliches Zentrum
Weinbergstr. 56/58 | 8092 Zurich, Switzerland | Phone: +41 (0)44 632 05 11| Fax: +41 (0)44 63210 40
Weinbergstr. 56/58 | 8092 Zurich, Schweiz | Telefon: +41(0)44 632 0511 | Fax: +41 (0)44 63210 40

www.lim.ethz.ch | bwi-information@ethz.ch

BWI Management Weiterbildung
Technoparkstrasse 1| 8005 Zurich, Schweiz | Telefon: +41 (0)44 277 70 40| Fax: +41(0)44 277 70 41
www.bwi.ch | info@bwi.ch

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Departement
Management, Technology,

MTEC



