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Systems Engineering, Policy
Analysis and Management is
more than fulfilling its mission
On 27 and 28 March the Systems
Engineering, Policy Analysis and
Management Programme was visited
by a Committee of the Association of
Universities in the Netherlands. At the
end of the visit the committee con-
vened a short open meeting in which it
set out its provisional conclusions.

The committee believes that the
Systems Engineering, Policy Analysis
and Management Programme is more
than fulfilling its mission. The Chairman,
Professor C.A.T. Takkenberg, especially
praised the vitality of the staff, the
leading role of the programme in
bringing ICT into education, the excel-
lent facilities, and the energy with which
the faculty is internationalizing its
teaching.

New dean

On 1 September 2003 a new dean will
assume his duties at TPM. The present
dean, Professor Henk G. Sol, is leaving
the post so that he can devote himself
full-time to teaching and research in the
field of Systems Engineering. In the
September issue of TPM-Quarterly the
new dean will be introduced.

New professors

Three new professors joined us in the
past year. G.P. van Wee was appointed
to the Chair of Transport Policy and
Logistical Organization. B.J.M. Ale was
appointed to the NIBRA Chair of Safety
and Disaster Prevention. Lastly, the
Royal Institution of Engineers appointed
J.W. McAllister to the endowed chair of
Philosophy of Technology and Culture.
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Next Generation
Infrastructures

TPM has submitted an application
within the context of the government
decision to subsidize investment in
knowledge infrastructure. The applica-
tion concerns a project programme in
which numerous partners work on a
wide range of infrastructural and
service projects. TPM is leading the
programme.
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NWO funds ‘uncertainties
project’

The Netherlands Organization for
Scientific Research (NWO) has agreed
to fund the project on ‘Dealing with
Uncertainties in the Transition to a
Sustainable Energy Infrastructure’
during the next four years.
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PhD programme

September 2002 saw the start of the
new training programme for PhD
students. The students receive intensive
guidance as they develop into profes-
sional academics. The tuition has a
strong individual focus and is largely
demand-driven. The core of the
programme is formed by ‘peer
educations groups’.
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FACULTY OF TECHNOLOGY,

AND MANAGEMENT

POLICY

INNOVATIVE SOLUTIONS TO COMPLEX PROBLEMS WITH TECHNOLOGICAL,

SOCIAL AND ORGANIZATIONAL COMPONENTS

TPM: for when
technology alone cannot
provide the answer

TPM Quarterly presents the latest news regarding the educatio-

nal and research activities of the Faculty of Technology, Policy

and Management (TPM) at Delft University of Technology.

By way of a general introduction to the articles in this and

future editions, the mission, objectives and activities of TPM

are described here.

The Faculty of Technology, Policy
and Management (TPM) is concer-
ned with complex technological
systems which function within a
socio-economic context. The Faculty
develops interdisciplinary theories,
methods and tools to address ‘wicked
problems.” Needless to say, the Faculty
also turns out engineers who are able
to apply these theories, methods and
tools in the most appropriate manner.

Major infrastructural projects which
challenge even the most astute politi-
cian, risk-laden investments in new
technology which have almost caused
the downfall of companies, doubts
concerning the digitalization of
government services, discussions on
whether to privatize the energy sector,
to add new runways at the airport, to
designate extended flood plains for
Dutch rivers - problems, problems,
problems! Eleven years ago, when
Delft University of Technology
(DUT) first introduced the Systems
Engineering, Policy Analysis and
Management programme (SEPAM),
it was realized that society would
soon feel an urgent need for people
who could combine engineering skills
with a thorough knowledge of the
economic, social and political context
in which technology functions.

Themes and domains

In the intervening years, ‘SEPAM’ has
gone on to become ‘TPM’, a fully-
fledged Faculty offering a wide range
of educational activities and underta-
king research wherever technology
meets organizational or social proces-
ses. Its key themes are ‘Critical
Infrastructures and Services', and
‘Technology and Innovation’. The
Faculty of TPM is concerned with the
domains of information and commu-
nication technology, transport,
logistics, energy, water and industry,

while an expansion to include further
related domains seems a logical step

forwards. At present, typical TPM
topics include traffic congestion,
logistic systems, e-business, e-lear-
ning, e-governance, inter-organizatio-
nal coordination using ICT, the libe-
ralization of energy markets, industri-
al ecology and water management.

‘Wicked problems’

In both its educational programmes
and research, the Faculty focuses on
finding solutions to so-called ‘wicked
problems.” These are problems which
stand out for their high degree of
complexity, both in technological
terms and in the managerial approach
required. Various technological disci-
plines will be involved, with ICT for-
ming a more or less set component.

In many cases, technological or
managerial innovation will play a
role, whereupon there will be less
‘hard’ research data available and a
far greater number of uncertainties.
The complexity is further exacerbated
by the involvement of several diffe-
rent parties from several different sec-
tors: government, semi-government,
business and special interest groups.
Each has its own interests, its own
perception of the problem and its
own preferred solutions. However,
none is able to solve the problem
acting alone: there is always a high

degree of interdependence. The des-
ign of the technological systems must
therefore be preceded by a carefully
designed decision-making process.
Only through close collaboration bet-
ween the technical disciplines and
those based on the social sciences can
these complex projects be brought to
a satisfactory conclusion. In short, the
complex ‘wicked’ problems are the
focus of all TPM activities, whereby
its mission may be stated as, ‘to make
a meaningful contribution in finding
successful, innovative solutions to
these problems'.

Courses
During the 2002-2003 academic year,
TPM adopted the dual Bachelor and

Master degree structure. The five-year
programme in Systems Engineering,
Policy Analysis and Management has
been restructured to form a three-year
programme leading to a Bachelor of
Science degree, followed by a two-
year postgraduate degree at Master’s
level. TPM has devoted much time
and attention to structuring both
components in such a way as to ensu-
re that the previous programme is at
least equalled, if not surpassed.
Recently, the Association of Univer-
sities in the Netherlands conducted
an inspection of the SEPAM-pro-

gramme. Its preliminary report prai-
sed the vitality and commitment of
TPM staff, the structure of the curri-
culum and the international character
of the courses, the excellent facilities
available, and the pioneering role that
TPM is playing with regard to the use
of ICT in university education. TPM
will certainly continue to devote
attention to all these aspects. No
changes will be made to the part-time
SEPAM programme offered to stu-
dents with a degree in higher vocatio-
nal technical education.

The international programme has
now been extended to include two

to be continued on page 2
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new postgraduate degree program-
mes: Technology and Policy Analysis
(TPA) and Management of
Technology (MoT). These MSc pro-
grammes are open to students of all
nationalities holding a monodiscipli-
nary bachelor’s degree in the enginee-
ring or natural sciences. The TPA
programme focuses on the policy pro-
cesses relating to large-scale technolo-
gical systems for transport, telecom-
munications, industrial production,
energy and water management. The
target group is largely to be found in
the transition countries of south-east
Asia and Eastern Europe. The overall
aim of the programme is to train pro-
fessionals who will be able to improve
the quality of public administration
in their respective countries.

The content of the MSc Management
of Technology programme is different
to that of other TPM courses in a
number of important ways. MoT is
not so much concerned with complex
multi-actor systems, but with techno-
logical innovation throughout the
industrial and services sectors. The
MoT student is not trained to take
the bird’s eye perspective, but that of
the manager within a large hi-tech
enterprise. Accordingly, the curricu-
lum includes modules looking at the
role of the company within its socio-
economic context, and about the
approaches adopted by companies.
Attention is also devoted to subjects
such as the dynamics of technology,
knowledge management, R&D
management, the analysis and design
of ICT systems, modelling logistic

INAUGURAL LECTURE BY WIM VREE

ICT along roads and waterways

On 29 January Wim G. Vree
held his inaugural lecture as
professor of ICT in Traffic,
Transport and Water Manage-
ment. This chair is financed by
the Dutch Department of
Waterways and Public Works.
Professor Vree made a case for
more government involvement
in the Internet and for the cre-
ation of an information and
communication infrastructure
along roads and waterways.

A brief summary.

Some time ago the Council of
Ministers in the Netherlands decided
to appoint the Department of Water-
ways and Public Works to the role of
‘independent public service provider'.
Needless to say, in order to properly
fulfil this role the Department needs

to use the Internet as a channel of
information and communication.

After all, accurate on-line information
is crucially important on the roads
and waterways. However, the burning
question is just how safe and reliable
this infrastructure really is.

In his lecture Vree claimed that the
government has hardly concerned
itself at all with the Internet. It has
not bothered about either the techno-
logical or the statutory aspects. As a
result, an oligopoly has emerged in
which a few large providers call the
shots. Now that the government
intends to use the Internet for its own
services (E-government) it would be
well advised to carry out some syste-
matic research into the quality and
reliability of the infrastructure.
Measurement and modelling bring a
clearer understanding of the workings
of the Internet - this is essential in

order to sensibly influence the infra-
structure and to steer it on the basis
of policy and legislation. Vree pointed
out that there are hardly any tools to
determine the quality of the network,
thereby highlighting a huge challenge
for researchers. In his view there is, at
present, still not enough knowledge
about the structure of the Internet to
justify, say, technological legislation.

Inverse infrastructures

How can the Department of Water-
ways and Public Works use the Inter-
net to provide information on the
roads and on the waterways? In other
words: how can it get the Internet
into the cockpit? Vree sees enormous
openings in modern communication
technology, such as Ultra Wide Band
(UWB), which combines a wide

range with low capacity and high
bandwidth. If all cars and ships were
fitted with a UWB transmitter, this
would deliver a national network with
immense scope and capacity.
Naturally, the department would have
to guarantee an optimal situation
along the roads for inter-vehicle com-
munication and for communication
with the systems at the side of the
road or waterway. And, of course, it
all needs to merge seamlessly with the
Internet. The most important aspect
of such infrastructure is its ‘inverse’
character. It develops through the
merging of local networks: it is not
primarily the government who invests
(top-down), but members of the
public and businesses by buying on-
board computers (bottom-up).

There are still all sorts of technologi-
cal, administrative and legal obstacles
that need to be cleared away before
inverse infrastructures can materialize.
The failed introduction of road pri-
cing has demonstrated that the social
implementation will also need to be
handled with care. It seems that there
are still plenty of research questions
for Vree!

Professor W.G. Vreg, Internet en Rijks-
waterstaat: een ICT-infrastructuur
langs water en wegen. Delft, 2003.
ISBN 90 5638 104 0

TPM: for when
technology alone cannot
provide the answer

processes and risk evaluation. The key
subjects are applied within a chosen
specialist technical area, such as
industry, ICT or logistics. It is also
possible to choose the ‘Start your own
enterprise’ specialization.

Interfaculty education

It has always been TPM’s task to con-
tribute to the social development of
DUT students by providing them
with optional courses like ‘ethics’,
‘environmental philosophy’, ‘the
history of technology’ and ‘technolo-
gy assessment’. These electives enable
them to reflect upon technology as a
social phenomenon and on the res-
ponsibilities which fall to the enginee-

ring profession. At TPM DUT stu-
dents are also able to develop their
communicative and didactic skills in
the modern languages.

Lately TPM has developed a number
of optional programmes on policy
and management for the benefit of
other DUT educational programmes.
For example, the courses in ‘Policy
and Management for the Applied
Sciences’, ‘Technical-Commercial
Engineering’ and ‘Human Factors in
the Management of Companies and
Organizations’ are all targeted at stu-
dents who wish to go on to fill mana-
gement positions in the public or pri-
vate sector. The range of these optio-
nal management programmes is to be

expanded to link up with yet more
existing DUT educations. Indeed, the
Faculty of TPM regards this as a prio-
rity.

Research programmes
Educational activities are supported
by five interrelated research program-
mes, based on the research spearheads
of DUT itself. These programmes
transverse the entire Faculty so that
the input of various disciplines is
assured. An Association of Nether-
lands Universities inspection is sche-
duled for October of this year, where-
upon TPM will offer all five program-
mes for assessment.

The Multi-Actor Systems: Analysis,
Design and Management programme
has a methodological focus and is
therefore the most fundamental.
Here, the actor approach and the
system approach to complex problems
are integrated. The innovative con-
cepts, theories, design strategies, sup-
porting methodologies and tools that
are developed within this programme
are used in research programmes
‘Design and Management of
Infrastructures’, ‘Service Systems
Engineering’ and ‘Risk and Design'.

The Design and Management of
Infrastructures programme strives to
develop a systematic framework for
a comparative analysis of infrastruc-
tures. The objective of the program-
me is to ensure the robust flexibility
of future infrastructures, enabling
them to adapt to technological and
managerial change more readily.

The Service Systems Engineering pro-
gramme is concerned with the design

and evaluation of innovative service
concepts, while the research also looks
at the organization of processes
within the service sector, the focus
being on services which have been
made possible by ICT.

The purpose of the Risk and Design
programme is to find ways in which
risks relating to safety, health and the
environment can be managed or
reduced. Within this programme,
various models and approaches are
developed, enabling designers, policy-
makers and managers to predict and
control risk levels.

Last but not least, the Reflection on
Technology programme has been crea-
ted to support and enrich all the fore-
going programmes. TPM has consci-
ously chosen a design and solution-
based approach, but this choice must
not lead to instrumentalism. The pur-
pose of the Reflection on Technology
programme is therefore to arrive at a
better understanding of modern tech-
nology and its role within society.
The programme enjoys the support
and participation of a range of disci-
plines, including natural scientists,
social scientists, philosophers, histori-
ans and economists.

Research centres

The themes which occupy TPM are
notable for their great social signifi-
cance. Despite a relatively short
history, the Faculty has achieved a
very creditable record in contract
research. In order to profile its areas
of expertise more effectively, the
Faculty has created a number of
research centres which function as
the points of contact for all enquiries



Margot Weijnen and Ernst ten
Heuvelhof, full professors at
Technology, Policy &
Management, are the program-
me managers of the Center for
Next Generation Infra-
structures. This is a partner-
ship of knowledge institutions,
market players and public sec-
tor organizations which aims to
develop generic academic
knowledge about infrastructu-
ral systems and to facilitate
the emergence of reliable,
flexible and intelligent infra-
structures and services.

Rik Kuiper, freelance journalist
and former student at Systems
Engineering, Policy Analysis &
Management, questions Margot
Weijnen on uniting theory with

practice.
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What makes infrastructures
so interesting?

“Society is evolving at a momentous
speed, but the infrastructures can't
keep pace. They simply aren't flexible.
Many of the current networks are
pretty ancient. Parts of the road net-
work follow marching routes of the
Romans, the railway dates back to the
19th century and the water system
and electricity grid to the first half of
the 20th century. The time has come
for us to take a fresh look at these
systems.

The new generation of infrastructures
needs to reflect changing circumstan-
ces and consumer requirements. We
are also seeing more and more inter-
dependence between the different
networks. Not just in the form of
huge train, tram and metro inter-
changes in public transport, but in
other networks as well. Take the
phone, for example. In the past pho-
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from external parties. All research
conducted within these centres is
directly related to the research pro-
grammes themselves.

At present, the following research
centres are in existence or in the
advanced planning stage: the Airport
Development Centre Delft, Delft-
Rotterdam Centre for Process Manage-
ment and Simulation, Delft Institute
for Information Technology in Service
Engineering, Risk Centre, Centre for
Educational Innovation and Techno-
logy, and the Centre for Government
Innovation.

Cooperative alliances

TPM takes part in a number of coo-
perative alliances with other DUT
Faculties. It also contributes to three
research schools accredited by the
Royal Netherlands Academy of
Sciences: the Delft Research School
for Transport, Infrastructure and
Logistics (TRAIL), the Netherlands
Research School for Policy Manage-
ment (NOB) and the Dutch
Graduate School for Science, Techno-
logy and Modern Culture (WTMC).

The Faculty also forms part of various
international consortia, such as the
Technology, Policy and Management
Consortium (alongside MIT, George
Mason University, Carnegie Mellon
University and the Instituto Superior
Técnico of Lisbon) and the Global
Technology and Management Con-
sortium (alongside the University of
Maryland, CERAM Sophia Antipolis,
the Asian Institute of Technology

This, in brief, is what TPM is and
does. In the rest of this edition and in
future issues of TPM Quarterly, you
can read about the day-to-day work
of the Facultys 350 staff and 1200
students.

After all, visions, policy, objectives,
strategies, courses and research pro-
grammes are only really interesting if
brought to life in classes, research acti-
vities, books, field trips, conferences,
master classes, simulation games, dis-
sertations, graduation papers, awards
and new appointments.

The Faculty of TPM hopes to capture
your attention and fire your imagina-
tion!

General information about TPM:
C.E.Temming@tbm.tudelft.nl

ENCOMPASSING.”

Moving on to a new
generation of infrastructures

nes still worked during a power cut.
But modern, fibre-glass data traffic
always needs electricity - so no power,
no ICT services.”

Does this interdependence
make so much difference?
“Infrastructures are not only physical-
ly intertwined, but organizationally as
well. Deregulation has led to the
emergence of multi-utility organiza-
tions. Companies like Nuon and
Essent supply natural gas, electricity,
heat, water, and cable services and
process waste into the bargain. Nuon
even offers Internet through the low-
voltage system. None of this makes
things any simpler. Infrastructural
networks are already highly complex
and connections with other systems
compound things even further.

The trouble is that scientists and poli-
ticians often still think along sector
lines, which are quickly disappearing
in practice. | hope this will change in
this turbulent age of deregulation and
privatization. If we make good use of
the current dynamics, we will pave
the way for innovation and better
services for the customer. There isn't
enough of that at present.”

Why is a new knowledge
centre so important?

“The public are deeply unhappy with
the performance of the infrastructu-
res. Think of the tailbacks on the
motorways, the problems with the
rail system, and breakdowns in the
urban power supply. Deregulation
and privatization usually get the
blame for these, but there is no
straightforward causal connection.
Deregulation follows a different
route in each sector. And politicians
are always quick to intervene. This
creates uncertainty and scares off mar-
ket players from investing in mainte-
nance and capacity expansion, let
alone innovation. If things continue
in this way the infrastructures will
impede economic and social progress.
We urgently need systematic research
into the development of infrastructu-
res and related markets. To what
extent are we dealing with an autono-
mous development? And how far can
we steer it?”

t Generation Infrastructures’ research

the following
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Many universities are already
researching infrastructures.
What can this knowledge
centre add?

“A lot of the current research - at
Delft University of Technology for
instance - is geared to improving parts
of the existing infrastructure: new
types of fuel, new materials, new eng-
ines... But what we really need to do
is ask ourselves more often whether
the system itself is up to scratch. This
is a fundamental question. Let me
quote an example. Membrane techno-
logy provides new solutions for puri-
fying drinking water at district or
even at household level. But this kind
of local approach doesn't fit into the
structure of the existing network and
organization. So, problems arise.”

Which programmes and
projects are you personally
involved with at the centre?
“Energy & Industry, my section at
the Faculty of Technology, Policy and
Management, does a lot of research
into energy infrastructures. For
instance, what prompts electricity
operators to invest enough in the
long-term quality and reliability of
the grid? Another exciting project is
exploring the potential for a hydrogen
economy. Can the natural gas grid
play a role in supplying households
with hydrogen? And, if so, how
should the changeover be organized?”

The centre is building on a
current DUT research
programme, the Delft Inter-

faculty Research Centre
‘Design and Management of
Infrastructures’. What will
change?

“We will join forces with other uni-
versities and centres of knowledge.
For example, we will collaborate with
the University of Nijmegen, the Crisis
Research Team in The Hague and
diverse foreign institutes. At the same
time, we will intensify our ties with
the knowledge users, public sector
organizations and market players,
who can provide us with empirical
data and share their experience. We
hope to test the new knowledge in
experimental environments. And we
will concentrate more on knowledge
dissemination through new educatio-
nal programmes, not just for DUT,
but for the user groups as well. Say, a
course in network regulation for net-
work managers.”

Do similar centres exist
abroad?

“A lot of research is being conducted
into infrastructure. But to the best of
my knowledge hardly anyone is lin-
king technology, economics and the
social sciences. The Massachusetts
Institute of Technology (MIT) is an
exception, but it is concentrating on
specific infrastructure: they're good in
airport development there. Our cen-
tre has to be multidisciplinary and
sector-encompassing. Ambitious?
Certainly, but too much ambition is
better than too little.”

From: NEXT Magazine; ‘Een kennis-
making met het onderzoeksprogramma
Next Generation Infrastructures
(Introducing the research programme
Next Generation Infrastructures),
February 2003, p. 6-7 (abridged).

The magazine appeared as an appendix
to the NGI programme proposal which
was submitted in connection with the
‘Decision on subsidies for investments in

~ knowledge infrastructure (Besluit subsi-

dies investeringen kennisinfrastructuur,

2| ng) by six government ministries.

: qu more information about NGI

please contact Ms. C. van Dop-

Heederik (connied@tbm.tudelft.nl.)

Ernst ten Heuvelhof

and Margot Weijnen,

programme managers of the Centre
for Next Generation Infrastructures

Bangkok, the Korea Advanced
Institute of Science and Technology
and the National Tsing Hua Univer-

sity).




The new teaching programme for
Ph.D. students started in September
2002. It differs significantly from its
predecessor; there is no more ‘conven-
tional’ teaching. Under intensive gui-
dance the students develop into pro-
fessional academics. The teaching has
a strong individual focus and is large-
ly demand-driven. The core of the
programme is formed by ‘peer educa-
tion groups’ in which the students
help each other to develop academic
writing skills and acquire the know-
ledge needed for an academic posi-
tion.

The Ph.D. programme consists of a
“TPM best-practices cycle’, the peer
education groups, a team of group
coaches and demand-driven seminars.
The programme is compulsory for
new Ph.D. students and strongly
recommended for those who are al-
ready working on their thesis.

Peer education groups

A peer education group, which con-
sists of around five Ph.D. students,
should primarily steer itself. The for-
mation of the group is suggested by
the students and assessed by the pro-
gramme directors. The peer group
meets regularly to discuss new work
(or other academic papers) written by
one of the members. This means that
the students are continuously encou-
raged to express themselves on paper.
Coaches teach the participants to cri-
ticise and evaluate one another’s work
at academic level.

The response so far has been gratify-
ing. Linda Carton, Ph.D. student in
Policy Analysis says: “It is refreshing
to exchange draft versions with post-
graduates from associated sections.
You can learn a lot from the way
other researchers tackle the problems
which you are wrestling with as well.
Things like how to define your re-
search, how to justify your choices,
and how to decide which information
is really relevant to the argument in
your thesis. In our group we spend
two hours analysing a paper or a
chapter. To me, these discussions have
been one of the most exciting aspects
of my work so far. You get a clear
view of your own research, the others
teach to distance yourself and to keep
a close eye on the main themes.”

Patrick van der Duin, researcher at
Technology, Strategy & Entrepreneur-
ship, is enthusiastic about the peer
groups. “Feedback from your peers is
always good, because they can identi-
fy with your position. And as the stu-
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How do | organize my research and set out my ideas and results

on paper? These are tricky problems that beset many Ph.D.

students. Realizing this, TPM has decided to radically modernize

its Ph.D. teaching programme.

Post-graduates are now allocated to ‘peer education groups’

where they are coached in academic research and writing skills.

The seminars are 100% geared to personal teaching needs.

Professors sign the contract by which they commit themselves to the coaching of
Ph.D. students. The programme directors countersign the contract.
From left: Uldrik Speerstra (business director), Cees van Beers, Michel van Eeten

(academic director), Pieter Bots.

NEW TEACHING PROGRAMME FOR PH.D. STUDENTS

Writing a thesis at TPM Is
not a solitary quest

dents in the peer groups come from
different backgrounds, you often hear
interesting ideas that you would never
have thought of yourself. I think it’s
great to be able to try out my ideas
on a small audience at such an early
stage.”

Coaches

The Ph.D. groups are coached by
senior faculty members, preferably
selected by the students themselves.
The services are enlisted of experien-
ced researchers who approach the
coaching task with a sense of enjoy-
ment and dedication. The coaches
rotate across the groups and attend
meetings regularly. They support the
peer education process and comment
on the discussion papers. They also
maintain continuity between the
TPM best-practice cycle and the peer
education.

Finally, the coaches identify the teach-
ing needs of the group members and
discuss ways of fulfilling them with
the programme directors (a course by
an external provider, a seminar at
TPM etcetera).

Best-Practice Cycle

In the Best-Practice Cyclus (BPC) the
academic staff present paradigmatic
examples of successful TPM research
projects. This way, the students, who
come from widely diverse academic
backgrounds, can acquaint themselves
with the TPM perspective and the
range of research strategies. Individual
writing skills are also central in the
BPC. After each meeting the students
write a short research proposal on
their own subject from the perspec-
tive of the research strategy that has
been presented. Hence, they are
trained in the formulation of research
proposals from the very first year.
The cycle consists of a meeting every
three weeks for an uninterrupted
period of three years.

Demand-driven seminars

The seminar cycle is based on student
demand and fulfils the specific
teaching needs of groups of Ph.D.
students (not necessarily coinciding
with the peer education groups).
Texts written by the participants are

also the focal point of these seminars.
Experts from within and outside the
faculty are invited to comment on
them.

Finally, TPM will actively assist Ph.D.

students in presenting their academic
work in scientific forums, journals,
and congresses. Particularly interes-

ting.for TPM’s Ph.D.students is the
faculty’s membership of the Techno-
logy, Policy and Management
Doctoral Consortium. Annually the
students have an academic get toge-
ther with Ph.D. students of prestigi-
ous universities as MIT, George
Mason University and Carnegie
Mellon University.

Information on Ph.D. teaching is
available from Dr. Michel van Eeten
(academic director,
M.J.G.vanEeten@tbm.tudelft.nl or
Uldrik Speerstra (business director,
U.E.Speerstra@tbm.tudelft.nl)

THE SMALLEST POSSIBLE

MAURA SOEKIJAD AND MIRJAM HUIS

‘PEER GROUP':

IN 'T VELD

“You’re not the
only one who’s
struggling with

your PhD research

Maura Soekijad and Mirjam Huis in 't Veld are both researching for PhDs at the section of Work

and Organizational Psychology. Although their research questions are different, their subject of

study is the same: knowledge-sharing. So, why not do it yourself? The benefits of sharing a sub-

ject and a room.

Ph.D. students Maura Soekijad and
Mirjam Huis in 't Veld hang out in
Room a0.330. Maura and Mirjam
participate in knowledge-sharing,
albeit from different perspectives.
Maura is exploring how knowledge is
created and shared in corporate alli-
ances and other situations in which
rival companies work together.
Mirjam is concentrating on distribu-
ted working groups which are depen-
dent to some extent on ICT. Her
research devotes special attention to
knowledge-sharing in these groups.

Maura’s project is more theoretically-
inclined while Mirjam’s will lead to a
practical design. As room-mates, they
both know from experience just how
much close peer contact can mean to
Ph.D. students.

Overlap

Mirjam explains how it works. “Our
research overlaps, especially when it
comes to knowledge-sharing. | was
pleased to hear that Maura came from
a different background: she knows
more about case studies and | know

more about setting up experimental
research. So we complement each
other. Our discussions about know-
ledge-sharing are always interesting
and we both learn from them. And,
believe it or not, chatting after the
weekend or other events is also a key
factor in furthering our research.”

Mirjam and Maura engaged in some
case studies together in the Comm-
Share* project of the Telematics
Institute. Maura: “We each interview-
ed our own respondents, but together



Thanks to financial support
from the Netherlands Organi-
zation for Scientific Research,
two Ph.D. students and one
post-doctoral researcher will
be able to spend the next four
years exploring the energy sec-
tor. They will be attached to
the Policy Analysis section and
the Policy, Organization and
Management section of the
TPM Faculty at Delft, and to
the departments of Innovation
Science and Natural Sciences &
Society at the University of
Utrecht.

There are various factors which
account for the great dynamic within
the energy sector. While energy requi-
rements used to be reasonably predic-
table, consumption is now influenced
by the erratic life-cycle of new econo-
mic sectors. The public demand for
sustainable energy has prompted the
introduction of various innovative

methods of power generation, each
of which is vying for precedence with

NWO funding for ‘Dealing with
Uncertainties in the Transition to a
Sustainable Energy Infrastructure’ project

the others. Institutional develop-
ments, such as privatization and dere-
gulation, have also served to create a
plethora of actors in the field, each
with different interests and percep-
tions. However, within the energy
system there remains one central
component which is far from dyna-
mic: the infrastructure itself.

Uncertainties

Infrastructures are static and inert by
nature. Any change calls for signifi-
cant investment. Moreover, once a
certain choice has been made, the

consequences remain in place for
many decades. Infrastructures there-
fore impose restrictions on moderni-
zation likely to prove necessary or
desirable at some point in the future,
the exact form of which is uncertain
at present. The central question in
the ‘Dealing with uncertainties in
the transition to a sustainable energy
infrastructure’ project is therefore:
how does one develop infrastructures
which facilitate rather than impede
transitions to more sustainable energy
systems, even though the nature of
those transitions is currently uncer-

Wil Thissen (full professor) is project
leader of ‘Dealing with uncertainties in
the Transition to a Sustainable Energy
Infrastructure’.
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tain? The main problem here is the
de*e of uncert£ty surronﬁding
future developments. Which techno-
logies will dominate? How will they
work? Which sectors will be involved?
How will the general economy deve-
lop? How do the various interested
parties react to the uncertainties that
exist? In practice, the parties either
seem to ignore the uncertainties com-
pletely, or adopt a strategy designed
to avoid risk. The basic premise of the
research is therefore that a more con-
scious and proactive approach to the
uncertainties will assist and promote

the transition to more sustainable
forms of energy systems.

Focus and products

Various scientific approaches will be
integrated within the NWO project
with a view to achieving synthesis.
The research will focus on the identi-
fication, analysis and evaluation of
uncertainties which influence the
planning of energy infrastructures. In
particular, the uncertainties in terms
of technology, the economy and
administrative structures will be
examined alongside the behaviour of
the parties involved. The project will
also examine the extent to which
international developments can give
rise to uncertainties. Strategies for
dealing with the uncertainties will be
developed, with attention devoted to
both the practical issues and the
administrative and process aspects.

The project will culminate in three
specific products. First, a methodo-
logy will be developed for the analysis
and design of a strategy addressing
uncertainty. This methodology will
then be applied in the context of the
development of sustainable energy
infrastructures. Last but not least,
specific policy recommendations will
be formulated with regard to these
energy infrastructures.

Mirjam Huis in 't Veld

we could build up a fuller picture of
all sorts of developments.” But there
are clear differences as well as areas of
overlap in the focus and activities of
the two post-graduates.

Interpersonal factors

Maura’s research is more theoretical.
After graduating in Culture,
Organization and Management at
the Vrije Universiteit in Amsterdam,
she joined the Telematics Institute as
a junior researcher where she spent
one day a week on her Ph.D. work.
In June 2000 she became a full-time
Ph.D. student at the Section of Work
and Organizational Psychology at
TPM. She analyses how knowledge is
created and shared in, for example,
corporate alliances. A fascinating sub-
ject in her opinion: “You could ask
yourself whether allied rival compa-

Maura Soekijad

nies actually want to share their
knowledge. Perhaps they are basically
only interested in the knowledge that
other people have to offer. I do my
research at group level; that means
teams and communities. To identify
the factors that exercise a major sti-
mulatory or restraining influence on
knowledge-sharing | carried out case
studies in various networks, including
Delft Cluster and Habiforum. The
aim is to gain insight into the impor-
tance of interpersonal factors in
knowledge processes in an inter-com-
pany context of competition and
partnership. I understand interperso-
nal factors as, for instance, conflicts
of interest and the presence or absen-
ce of mutual trust and understanding.
This is important for formulating
theories on social capital, social
dilemmas and suchlike. But the

results are also useful to the alliance
managers and to companies that join
alliances to learn from others.” This
relatively theoretical angle does not
mean that Maura only does literature
studies and desk research: “It’s impor-
tant to include practical aspects in
your research. So, if I am studying
knowledge-sharing in corporate alli-
ances, | need to visit these companies
and ask questions. My results should
not only have theoretical value.”

ICT support

Mirjam’s research has to result in a
design for an evaluation method.
Mirjam studied Cognitive Ergono-
mics at the University of Nijmegen.
During her student placement she
accompanied her tutor on a visit to
the Work and Organizational
Psychology section (AOP) at TPM
and the Work and Technology
Interaction Lab. She was so interested
that, after she graduated, she applied
- successfully - for a Ph.D. place at
AOP.

Mirjam is concentrating on distribu-
ted working communities which are
dependent to some extent on ICT.
Mirjam: “The aim of my research is
to design an evaluation method
which will determine whether the
ICT setting that facilitates the group
is actually the best one. This method
(a sort of step-by-step plan) will also
help starting groups to select the right
ICT support. | am focusing particu-
larly on the knowledge-sharing pro-
cess in these groups. | determine ana-
Iytically the main reasons why people
decide whether or not to use ICT
applications.”

Her method should interest compa-
nies with staff at different locations:
“You often see that cooperation or
knowledge-sharing between staff is a
laborious process. Or that the ICT,
which is supposed to support the coo-
peration, is scarcely or never used.”
Her research will also shed more the-
oretical light on the conditions that
need to be in place if ICT is to be
successfully used as a support for
remote cooperation. Her research falls
under the Betade Programme, a Delft
Interfaculty Research Centre (see page
12).

Fun

Together Maura and Mirjam form the
smallest possible peer group, though
they are, of course, part of a larger
Ph.D. group at TPM. And they are
even looking for contacts beyond the
university.

Mirjam: “I think it’s so important to
keep in touch with Ph.D. students
from other universities as well. The
TPM peer groups give you a better
idea of the research themes in the
other sections. Outside the university
you get acquainted with projects that
are comparable to yours. You discover

TPM Ph.D. Programme 2002/2003

that there are similar projects outside
your own university. The meetings
give you a chance to discuss texts or
to try out a paper before you present
it at a conference. It's always inte-
resting to find out that the tips you
pass on to someone else could be just
as useful - or even more useful - in
your own case. Anyway, it's comfor-
ting to know that you're not the only
one who's struggling with your Ph.D.
research.” Maura nods in agreement:
“You can say that again. | have bene-
fited a lot from the peer groups. It’s
not just about support. It’s a lot of
fun as well.”

* COMMSHARE: Knowledge
Sharing in Telematics-Supported
Distributed Teams and Commu-
nities in Networked Organizations.
This project aims to improve the
performance of telematics-supported
groups and communities.

This article is based on Marja Brand
and llona Bos: De promovendus. Delen
van kennis: twee verschillende benade-
ringen. (The Ph.D. student. Knowledge
sharing: two different approaches.)

In: e-J5, 4-5-2003.

Examples of ‘Best Practice Cycle Themes

Sport 7 from the Perspective of Managing a Change Process (Ernst ten

Heuvelhof)

Factors that Influence Industrial Innovation (Alfred Kleinknecht)

Quality Criteria for Process Design in the Design Process (Paulien Herder)
Making Tools: Art or Science? (Pieter Bots)

Methods in International Co-operative Research (Erik Andriessen)
Publication Strategies (Pieter Vermaas and Wybo Houkes)



Wednesday, 5 February: the first lec-
ture in the Starting Your Own Business
course. Twenty-three DUT students,
five of them women, have come
through the selection - because this
course is not open to just anyone.
Candidates have to come up with
strong arguments before they are
admitted and the product or service
that they intend to conquer the mar-
ket with needs to have a lot of poten-
tial. After all, they will be taught by
experienced and highly qualified advi-
sors who have earned their business
spurs many times over. Experts like
these don't take kindly to having their
time wasted. So participation does
not come without obligations. Each
student must have serious intentions
of starting a business. After this intro-
ductory lecture by Thierry Girardot
(TPM and Arthur D. Little) nobody
gets up and leaves.

Sleepless nights

The first part of the course concentra-
tes mainly on the question: why do |
want to start a business? The speakers
have gained extensive experience as
independent entrepreneurs. They
freely exchange ideas with the stu-
dents on one of the most important
decisions of their life: becoming their
own boss. Hans Wissema, professor
of Technology, Strategy & Entrepre-
neurship at TPM, admits that he had
many sleepless nights just before he
set up his own consultancy agency in
1986. Despite the doubts he went
ahead and was highly successful.

His one-man business grew into a
flourishing operation with a high
turnover. So, what was his secret?

Emotion

“To me, it’s all a question of motiva-
tion,” says Wissema. “People decide
to start a business for many different
reasons. Some get a buzz out of the
recognition; the champagne that

Entrepreneurship

IS emotion...

BUT WRITING A BUSINESS PLAN TAKES SERIOUS THOUGHT

Being your own boss, getting rich, communicating your vision... There are hundreds of reasons
for running your own business. The Stichting voor Jong Ondernemerschap in Delft (Foundation
for Young Entrepreneurs, an initiative started by a group of Delft graduates) helps DUT students

through the first steps of starting a business. In the TPM optional course Starting Your Own

Business they learn the fine points of writing a business plan.

flows when you pull in a big order.
Others think it will make them
rich... Independence, deciding for
yourself what you do and when you
do it. That’s another good reason for
branching out alone. Or you might
feel drawn by the challenge of finding
a clever way to market innovations.
Then there are the zealots, the people
who want to project their vision onto
the market and society through their
own enterprise.” He pauses at this
point and scrutinizes his audience.
“All of these are more or less legitima-
te reasons, but I havent yet mention-
ed the most important one. There is
one driving force that is always need-
ed for entrepreneurial success.
Emotion. The burning desire - that’s
what it's all about. You need to be
passionate about your ideas, so passio-

Professors Hans Wissema (TBM) and
Thierry Girardot (Arthur D. Little).

nate that the nine-to-five job at Shell
with extra days off and a lease car just
can't compete with the pleasure you
get from realizing your ideas. If you
feel this way, your business has the
best chance of success.”

Bankrupt

After Wissema finishes, the students
are invited to ask questions. Someone
wants to know if any of the busines-
ses that were started up by students
have already gone bankrupt. Wissema
looks at Girardot. “Sure,” he says
without twitching a muscle. “In fact
more have gone to the wall or never
got off the ground than have survi-
ved.” Clearly, he wants to drive home
the risks of starting a business. But
companies close for other reasons as
well. Sometimes the partners quarrel
or the lease car and the easy working
hours at Shell win through after all.

At present, 25 businesses that were set
up after the course are still operatio-
nal. A high score compared with
other starter schemes. They are all
very different. For example, Viddel
Network Solutions offers the SMB
market a user-friendly Internet and
network server based on the Linux
operating system. MultiSensor Systems
BV supplies waste-separating machi-
nes based on technology developed at
DUT. ROES Webdevelopment sells and
implements ROES SiteManager, the
unigue content management system.
SPS produces the ‘Enkeltje’, a bag fill-
ed with 30 ml of alcohol, specially
designed for the student market.
SunShower is marketing a shower-sun-
bed combination.

Participants in Starting Your Own
Business learn how to write a business

plan. All the relevant aspects are
addressed: vision, mission, ambition,
financing, legal implications, patents,
keeping accounts, marketing, com-
munication and implementation.

The students draw up their business
plan under the experienced guidance
of business experts from the partner
network of the foundation, compa-
nies such as Roland Berger, Arthur
D. Little, Ernst & Young and the law
firm Holland Van Gijzen.

At the end the completed plans will
compete for a cash prize donated by
the Rabobank. This can be used as
start capital for the business.

“Can you also use it to go on holi-
day?” asks one student. “Yes,” says
Girardot, but the expression on his
face shows that he takes a pretty low
view of this form of enterprise.

One of the companies that were set up
after the course ‘Starting your Own
Enterprise’ is SunShower. Sunshower is
marketing a shower-sunbed-
combination.

Oskar Meijer (in the picture next to the
prototype): “We already had the idea for
the SunShower, but in the course we
have learned that it is equally important
to have a good story about the product.
For that reason we are paying a lot of
attention to our marketing communica-
tion. Our message is: taking a shower
and getting a healthy tan does not have
to take a minute extra of your time and
you can fully rely on the safety of the
SunShower!!”

For information on the electives of the Stichting voor Jong Onder-
nemerschap (in partnership with the TPM faculty) please contact
Ms. E. Arkesteijn-van Schaik at E.Arkesteijn@tbm.tudelft.nl.

See also the TPM Study Guide for Interfaculty Education, obtainable
from the TPM Student Information Centre.

Turning technology into business

On 17 April a new optional course Turning Technology into Business
starts for DUT students and faculty. Participants in the course will
learn about the commercial application of technological theory. For
example, how to position knowledge in the form of a patent and how
to choose strategies to commercialize it. One unique aspect is that the
patents owned by DUT will be used.

The course is developed in collaboration with Roland Berger Strategy
Consultants and with funding from the Ministry of Economic Affairs.

More information is available from Ms. E. Arkesteijn-van Schaik at
E.Arkesteijn@tbm.tudelft.nl; or T.A.P. Girardot (06 516 83537,
T.Girardot@tbm.tudelft.nl).



What subsidies are available to
those on social security
benefits? Finding the answer
to this question is likely to
take considerable time.

The staff of the ‘rent rebate’
office, for example, will not be
able to tell you anything about
health insurance payments,
while those who do know are
unlikely to be knowledgeable
on topics such as the Special
Provisions for the Disabled Act.
If ICT professor René Wage-
naar has his way, the long trek
from one government office-
window to another will soon
be a thing of the past.

New ICT technologies will
make it possible for all the
various services to be
integrated at one digital point

of contact.

“A laboratory in which we can experi-
ment with various new forms of elec-
tronic government services - that is
top of my wish list!” His plea sounds
somewhat forlorn, since René
Wagenaar realizes that such a lab can
never be set up without external fun-
ding. The ministries are dragging
their heels. Budget cutbacks and the
events of the past year (with two cabi-
nets resigning in quick succession)
have all but halted investment.

And yet, given its interdisciplinary
structure, the Faculty of Technology,
Policy and Management is extremely
well placed to provide a substantial
contribution to the creation of an
advanced, efficient, flexible and well-
organized public service system. How
long can the government ignore such
opportunities?

Research by the ICT section
René Wagenaar (b. 1954) was
appointed Professor of ICT within
the Faculty of Technology, Policy
and Management on 1 October
2001. He made his inaugural address
on 13 December 2002. He has now
occupied the position for eighteen
months, during which he has devoted
considerable time and attention to
focusing the research activities of the
ICT section. Under Wagenaar’s direc-
tion, the group will concentrate on
three specific aspects of ICT: infra-
structures (led by professor Wim
Vree), e-service engineering (covering
electronic services for government,
led by Wagenaar himself) and e-serv-
ice metrics (the application of e-serv-
ices on a commercial basis, led by
associate professor Harry Bouwman).
The ICT section contributes to the
Faculty research programmes ‘Service

GOVERNMENT FAILS TO SEIZE OPPORTUNITIES

Where iIs the

E-government lab?

Systems Engineering’ and ‘Design
and Management of Infrastructures.’

Black ice

To illustrate the interrelationships
between the research areas, \Wagenaar
cites the following example. “In his
inaugural address, Wim Vree descri-

bed the possibility of using a mobile
broadband UMTS standard to create
peer-to-peer networks between the
on-hoard computers of cars (see page
2, ed.). This technology makes many
new services imaginable. For example,
suppose it is a cold morning with lots
of black ice on the road. A car some-
where ahead of you goes into a skid.
The peer-to-peer network enables the
car to send a signal to all other traffic
behind it, warning drivers of the slip-
pery road. Compare that to a hier-
archical system, which first records
the weather conditions at various
monitoring points, collects and col-
lates the data at some central location,
and then submits the relevant infor-
mation for broadcast over the radio.
The benefits of the peer-to-peer net-
work are obvious: it is far more ‘real
time’ and is concerned specifically
with the local situation. Once such a
system is in place, all sorts of other
services can be incorporated. This is
then a question of service engineering.
And the question of whether services
can be introduced on a commercial
basis, with sufficient likelihood of
acceptance and profitability, is that
covered by service metrics research.”

Lego bricks

Wagenaar’s main sphere of interest is
the design of new electronic govern-
ment services. Public services do not
currently enjoy the best possible
image. Wagenaar attributes this to
the sheer unwieldiness of the system.
Government services frequently ope-
rate in complete isolation from each
other, which has many irksome con-
sequences for members of the public
or businesses with certain administra-
tive obligations. People are sent ‘from

pillar to post’ in search of informa-
tion, are required to supply the same
personal details time and time again
and, above all, are required to demon-
strate extreme patience. “For me, the
challenge lies in integrating all the
various services into a single, all-
encompassing service. My main focus

is on situations in which several inde-
pendent parties, both public and pri-
vate, are involved in providing a par-
ticular service. In other words, where
there are business networks. A key ele-
ment of my research is ‘modulariza-
tion’. | am investigating possibilities
for software to be designed in modu-
lar form, with various components
based on an open standard that can
be slotted together like Lego bricks.
In this way, you create a system of
unprecedented flexibility, to which
the government departments or busi-
nesses can simply add new modules
as and when required.”

Applications of modular
software

One application cited by Wagenaar

is for dealing with traffic accidents.

In the current situation, the emergen-
cy services - police, fire department,
ambulance, tow-trucks -, the insur-
ance companies and other parties
involved must be contacted indi-
vidually. In the future, every car will
have its own on-board computer,
whereupon the entire procedure can
be undertaken by means of a single
centralized electronic service.

A second application would be the
‘shared service centre’, an organiza-
tion within which one standard set of
software (such as that for the person-
nel management activities of all
ministries) is maintained and used at
a single, central location. Currently,
every ministry has its own personnel
management software and its own
P&O department. If the ministries
were to adopt the ‘shared service cen-
tre’ concept, the only personnel
managers required in the ministries
themselves would be those who main-

René Wagenaar: “Don‘t postpone
innovation of public service provision.”

tain personal contact with the staff.

Coding

All this sounds very far in the future,
and Wagenaar is the first to admit
that a major task awaits. There is,
after all, no ‘green field’ situation: a
wide open area upon which to build
from scratch. Rather, there are nume-
rous existing systems, each of which
was designed with different functions
in mind. “A significant problem is
that of achieving uniformity of
coding. It is possible that in one
system Mr. Johnson has been coded
in manner X and in another system
in manner Y. To achieve integration,
the coding in all systems must be
exactly the same. We therefore face a
semantic problem. But there is yet
another problem. If you integrate the
services, you must also modify the
organization behind the services.
Currently, each government depart-
ment has its own director. In the tar-
get situation, responsibilities and
authority will be assigned differently.
As you can imagine, it will require
considerable process management
efforts to achieve any form of agree-
ment. This is why | am now working
closely with a TPM-section like
Policy, Organization and Manage-
ment.”

Interdisciplinary approach
There is another reason for stating
that an interdisciplinary Faculty such
as TPM is the ideal setting for e-serv-
ice engineering studies. The input

of organizational experts is absolutely
essential. It is widely accepted that
you can increase productivity by
using ICT, but whether the quality
of the service is also enhanced

remains the question. “Hans de
Bruijn, professor of Organization

and Management within the Faculty
of TPM, has written a very interesting
book about performance measure-
ment*,” Wagenaar goes on. “In
government circles, a trend of man-
aging by performance is now emer-
ging. De Bruijn warns against the
possible negative effects of this.

For example, if the police are judged
solely by the number of crimes solved,
there is a chance that they will adopt
certain strategies whereby they
concentrate only on the easy cases and
ignore the more complex ones. This
will not benefit society. It is therefore
essential to design performance con-
tracts very carefully. The same applies
to electronic service provision. It is not
merely a question of how many ser-
vices are available, but also the quality
of those services counts.”

Dissemination

Wagenaar is convinced that the
government will eventually come to
realize that the Faculty of TPM is
extremely well-equipped to perform
research into electronic public services.
That e-government lab will materialize
one day! In the meantime, he does all
in his power to spread the message as
widely as possible, both in the Nether-
lands and in the European context.
The ICT section is, for example, a
participant in the Next Generation
Infrastructures programme. This is an
initiative of a research alliance, led by
TPM, involving various knowledge
institutes and private sector parties.
The alliance is currently competing for
subsidies under the ‘Decree on subsi-
dies for investments in the knowledge
infrastructure programme’ (Bsik) of
six Dutch ministries (see page 3).

The ICT section’s contribution is in
the form of the Broadband Infrastruc-
tures and Services sub-programme.
The section is also involved in the cre-
ation of a European ‘network of excel-
lence’, which is currently preparing
funding applications under the Euro-
pean Commission’s Sixth Framework
Programme. Partners in this network
include the prestigious Frauenhofer
Institute.

Educational output

Various initiatives are also being devel-
oped in the field of extramural and
postgraduate education. For example,
TPM is about to commence a series of
‘food-for-thought’ workshops in which
senior ministry officials are familiari-
zed with the latest technologies in
electronic service provision. The TPM
Faculty’s guest professor Peter Keen
will play an important role here.

Keen has been associated with
Harvard, MIT, Stanford and several
other renowned universities, and is
widely recognized as one of the lea-
ding experts in the field of informa-
tion technology.

Various short educational courses are
to be developed in association with
Erasmus University Rotterdam and the
Expertise Centre. They will include
‘ICT and Organization’, ‘the E-service
desk’ and ‘Online Decision-making.’
Wagenaar hopes that this approach
will help to convince the government
that innovation in public service pro-
vision is a topic which must not be
ignored.

* Hans de Bruijn, Prestatiemeting in
de publieke sector. Tussen professie en
verantwoording, [‘Performance mea-
surement in the public sector; be-
tween profession and accountability]
Utrecht, 2001.



NEW

INTERFACULTY ELECTIVE AT TPM

E-learning In corporations

Knowledge-intensive organizations
are increasingly dependent on
qualified, well educated, informed
staff. Accordingly, there is consider-
able interest in e-learning services.

By means of its E-learning in Corpo-
rations course, TPM has bridged the
gap between the private sector and
the university in terms of ICT-
supported learning. In developing
and implementing the course, EduTec
has worked closely with other TPM
sections such as Systems Engineering,
Work and Organizational Psychology,
and ICT. Moreover, it has entered
into partnerships with external con-
sultancies and companies including
IBM, Nokia and Cap Gemini. The
students opting to follow the course
will therefore not only be offered the
latest scientific insights, but will have
the opportunity to assess how these
can be put to use in the ‘real life’
situation. Further courses to be
offered in future will include ‘Imple-
mentation of E-learning in Corpora-
tions’, ‘E-learning Strategies’ and
‘Models for E-learning Services'.

What the course entails

The material presented by the ‘E-
learning in Corporations’ course lies
at the convergence of e-learning,
knowledge management and Human
Resources Management. The topics
covered include: how do people actu-
ally learn? What implementation stra-
tegies are used for the introduction of
new forms of proactive ‘on the job’
learning? What resistance to change
can be found within organizations,
and how can this be overcome?
Attention is devoted to the latest
trends in e-learning, to the relevant
technological platforms, to learning
content management systems, and to
‘communities of practice’. Students
are invited to seek out potential appli-
cations of e-learning within corpora-
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As part of TPM’s Service Systems Engineering research

programme, the EduTec (Education and Technology) section

is concerned with the development of e-learning services

for public and private organizations. Recently, DUT students

were also introduced to this material.

On 30 January, the section launched the interfaculty

elective, E-learning in Corporations. The course looks at

innovations in education, and is itself based on modern

educational principles supported by innovative

technological resources.

Svia valsarke ol Part 3

tions. In doing so, they enjoy the sup-
port of visiting professors from the
private sector, each of whom has a
clear vision and extensive experience
in the field of e-learning. Nokia and
KPMG are among the organizations
which will present their e-learning
strategy and discuss its implications
with students.

Didactic and technological
innovations

Of course, EduTec - in keeping with
its mission - has incorporated modern
educational principles into the new
course, combined with the latest tech-
nological resources. In the first instan-
ce, students do not learn as individu-
als but as a group. They learn with
each other and from each other (‘coo-
perative learning’). The professors and

external experts also form part of this
‘learning community’. The principle
of ‘blended’ learning is also applied.
The lectures given by the guest spea-
kers from the private sector are prece-
ded by extensive discussions making
use of various digital techniques, so
that students arrive at the lecture fully
prepared. Students are also encoura-
ged to take part in ‘productive’ lear-
ning in an ‘authentic’ context. They
devote half their time to group pro-
jects performed on behalf of the cor-
porations to which they are assigned.
The course as a whole is offered in a
‘non-linear’ form.

Non-linear content

The non-linear presentation of the
course’s content requires some expla-
nation. The components of the mate-
rial are presented alongside each
other, rather than one after the other.
This approach is based on a modern
didactic concept: people learn better
if they have a degree of control over
the process, and if they are able to
access all the required information at
one time. In practice, this means that
the theory is presented in the form of
learning objects, such as the ‘Corpo-
rate E-learning Strategy Model’.
These are ‘mini-modules’ in which a
quantity of related learning material
is presented along with a description
of the objectives and the learning
activities. All the learning objects are
collated in a database which can be
accessed in various ways, such as per
lecture or per theme.

In seeking information about the
material, students can choose any of
a number of sources: a description,
video clips in which the experts
present background information, the
URLSs of relevant websites, or debate
propositions formulated by one of the
experts with a link to the Blackboard
discussion forum (see illustration).

TPM Ph.D. students Corné

Versteegt and Ellen Jagtman

were awarded second prize in |

the research proposal
competition organized by the
Institute for Road Safety

Research (SWOV).

On to the ATS lab, an integrated test
environment for road safety research:

this is the title of the research proposal
that won Corné Versteegt (Ph.D. stu-
dent in Systems Engineering) and
Ellen Jagtman (Ph.D. student in Safety
Sciences) second prize in the research
proposal competition of the Institute
for Road Safety Research (SWOV).

The competition was organized as part
of the celebrations around the 40th
anniversary of the SWQV. The propo-
sal by Versteegt and Jagtman concerns
the road safety of ‘Advanced Driver
Assistant (ADA) Systems'.

A car that warns and corrects you
when your parking technique is about

to go wrong, or when you stray from
your lane or when you're set to ram
another car.

These are only three examples of
ADA systems which are technologi-
cally possible right now. The ‘Parking
Assistant’, the ‘Lane-Keeping Systen’,
the ‘Collision Avoidance System’ and
various other driving aids will be
introduced gradually. So, there will
come a time when cars with and wit-
hout ICT aids will be driving on the
roads.

The question formulated by Versteegt
and Jagtman is: How can we create a

safe transition from our current road

traffic system to ADA systems?

f

Fragmented

ATS stands for Advanced Traffic
Safety, but also for Advanced Traffic
Simulation. The authors argue that
advanced traffic safety can be achie-
ved by building an advanced traffic
simulation environment. By integra-
ting current and future test environ-
ments the proposed ATS lab will en-
able distributed experiments to be
conducted.

At present, road safety research is
strongly fragmented. There are
countless institutes, each with its own
research methods and models. What
is more, most of them study only the
system levels that are interesting to

SWOV prize for
Versteegt and Jagtman’s
road safety lab

their own discipline. Versteegt and
Jagtman identify four levels. The
‘functional’ level is geared to the
technology behind ADA and is
studied mainly by system experts and
ICT specialists. The ‘driver’ level
focuses on the interaction between
the ADA systems and the individual
driver and is grist to the psychologist’s
mill. The ‘interaction’ level relates to
the interaction between road users in
close proximity to each other; at
present still unexplored territory.
The ‘traffic’ level is largely the
research field of civil engineers and
concerns the behaviour of all traffic
participants in a specific network.

As all four levels will be integrated in

the ATS lab, a multi-disciplinary
approach will be needed. But this is
the only way in which it will be possi-
ble to create a safe transition to ADA
systems.

TPM is participating in the BAMA-
DAS research programme (Behavioural
Analysis and Modelling for the Design
and Implementation of Advanced
Driver Assistance Systems), which is co-
funded by the Netherlands
Organization for Scientific Research.
See www.bamadas.tbm.tudelft.nl

The research proposal of Jagtman and
Versteegt can be downloaded from
www.tbm.tudelft.nl/webstaf/cornev



To achieve optimum
cooperation between the
parties involved and their
simulation models: that, in a
nutshell, is the task of the
TPM researchers working on
the FAMAS Maasvlakte 2

project. The project involves a

FAMAS MAASVLAKTE 2 PROJECT

Simulation of the
container terminal of the

future

large number of private sector companies and knowledge

centres, working together on a design for a new generation of

fully automated container terminals. This is a complex

undertaking which is being facilitated by TPM researchers

using advanced simulation techniques.

Container transport is undergoing a
significant expansion of scale. This is
partly due to the ongoing globaliza-
tion of the economy, and partly due
to an increase in the number of types
of goods being shipped in containers.
Currently, the average container vessel
carries some three to five thousand
containers. A harbour can load and
unload such a vessel within twenty-
four hours. In order to meeting the
growing demand, the vessels of the
future will have to be considerably
larger. New terminals will have to be
equipped to deal with ‘Jumbo
Container Vessels', ocean-going giants
with a capacity of twelve thousand
containers. The terminal of the future
will therefore have to meet very strin-
gent demands: it must be accessible
to ships with a broad beam (width)
and a deep draft. Large numbers of
containers must be processed within
twenty-four hours and there must be
optimum connections to all forms of
onwards transport (train, truck,
barge, smaller container vessels, etce-
tera). The question is therefore, ‘how
do you design a terminal in such a
way as to meet all these demands?’

The function of simulations

In this sort of complex design pro-
blems, involving countless uncertain-
ties, simulation is an essential tool.
Within TPM, Alexander Verbraeck,
(associate professor with the Systems
Engineering section) is the acknow-
ledged expert on simulations.

He clearly relishes the opportunity to
explain the role that simulations can
play in complex design processes.
“The various activities which take
place at a container terminal are very
closely interrelated. In order to in-
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crease the productivity of the har-
bour, you could for example increase
the speed at which the cranes operate.
But if containers are unloaded from
the vessels more quickly, they must
also be removed from the quayside
area more quickly. This will require
additional measures. You may decide
to ensure that the distances between
the quayside and the stacks are relati-
vely short, and that the connections
with the next transport modality are
properly organized. But whatever
measures you take, every decision
concerning one component will have
effects in terms of all the other com-
ponents, and hence on the overall
functioning of the system. Using a
simulation, we can test the effects of
new technical or logistic concepts.
The results can then be quickly
demonstrated to the interested parties
by means of animation and visualiza-
tion techniques.”

Total view

The FAMAS (First All Modes All
Sizes) project for the Second Maas-
vlakte container terminal comprises
several part-projects in which many
individual parties are involved. The
activities are based upon the Maas-
vlakte Integrated Container Logistics
(MICL) project, which resulted in an
integrated model for the Maasvlakte
site produced by mechanical engi-
neers. In each of the part-projects, the
various components of the MICL
model are to be elaborated further.
They include loading and unloading,
inter-terminal transport using auto-
matic (driverless) vehicles, and trans-
shipment of the containers onto the
next transport modality (truck, train
or barge).
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Example of a number of coordinated simulation models and technical systems for

the Second Maasvlakte container terminal.

One partner in the project is Yvo
Saanen, himself a former SEPAM
student. With other graduates of

SEPAM he started the company TBA.

He is now involved in the design of
the truck service centre simulation,
which represents how truckers will
collect and deliver the containers.
Variants of each of the part-models
are produced. But how is it then
possible to assess how each model will
function as part of the whole, and
which variant of the model will be
most suitable? This is where
Alexander Verbraeck comes in.

“We contribute the glue that holds
the model together,” he states.

“We do so on the basis of the
‘backbone’* that we developed in a
previous project, onto which we can
place the models and their variants.
Once you have linked each model
to every other model, you get a total
view of how the Maasvlakte terminal
will behave given certain design
choices. Here too, the whole is more
than the sum of the parts. The
various components interact and
influence each other. For example,

if the inter-terminal transport is not
up to scratch, there will be a truck at
the truck service centre waiting in
vain for its load. By linking the
models, you can see what the effects
will be for the system as a whole if
something goes amiss during any

of the individual operations.”

Communicating models
Because the models are produced by
different parties, they are not automa-
tically compatible. Not all parties
adopt the same modelling approach,
nor do they use the same simulation

package. TPM therefore acts as inter-
mediary. TPM researchers meet with
all the parties to ensure that they use
the same ‘vocabulary’ within their
models. Once this has been achieved,
TPM then undertakes the technical
linkage between the models. Special
software (‘middleware’) has been
developed to enable the various simu-
lation models to communicate with
each other and with the backbone. As
Verbraeck explains, “the middleware
ensures that the simulation packages
can synchronize their clocks with that
of the backbone, for example. Of
course, we would all like to complete
the simulation as quickly as possible,
but some models require more calcu-
lation time than others. The simula-
tion as a whole is therefore only as
fast as the slowest model. The mid-
dleware ensures that the faster models
constantly ‘ask’ the backbone whether
it is now time to continue their acti-
vities. The middleware also enables
data exchange between the models,
each of which will have information
which is important to the others. If
the model for inter-terminal transport
notifies the truck service model that
an automatic vehicle is approaching,
you must actually see that vehicle
entering the truck service centre.”

Coordination

‘Actually see the vehicle’ means just
that: this is no metaphor. Verbraeck
and his colleagues have included a
module which provides full anima-
tion and visualization of the models.
Not only can each of the individual
models be viewed in detail on its own
screen, but there is also a ‘master
screen’ offering a total overview of

the entire process. Visualization helps
to increase the parties’ understanding
of the effects of design choices, and
encourages communication between
them.

Another technical component of the
application is the joint logging featu-
re, a database in which the data rela-
ting to all models is stored for statisti-
cal analysis. The system also includes
a ‘scenario manager’ which ensures
that all models perform their calcula-
tions based on the same scenario.
“Each model must know the circum-
stances to be taken into considera-
tion, such as road congestion or bad
weather,” states Verbraeck. “If the
conditions are such as to impede the
loading and unloading operations, all
models in which any loading or unlo-
ading takes place must indeed per-
form poorly. There must be one, con-
sistent scenario applying to all
models. That is very important.
People who work with several models
at once often tend to forget this. The
coordination is another of TPM’s
tasks.”

* A lighter version of the High Level
Architecture standard used in mili-
tary and civil simulations models,
which was developed specifically
for this purpose.

On this project, TPM is working closely
with Csaba Boer, Ph.D. student at the
Erasmus University Rotterdam, Yvo
Saanen of TBA and Hans Veeke of the
Faculty of Design, Engineering and
Production. For further information,
please contact Dr Alexander Verbraeck
(A.Verbraeck@tbm.tudelft.nl)
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ICT brings innovation to
education

‘Use of ICT will inevitably lead to better educational quality’. Needless to say, a Faculty which,

by its very nature, adopts a critical stance with regard to every form of ‘technology push’ cannot

accept such a proposition unthinkingly. But that does not mean that it will fail to take up the

challenge! TPM is participating in the Executive Board-funded ‘ICT in Education’ programme

through a remarkable project known as IMAGO (ICT-Modelled and Globally Oriented).

IMAGO will seek to identify educational improvements which can be achie-
ved through the use of ICT in general, and with the ‘electronic learning envi-

ronment’ Blackboard in particular.

The project comprises seven ‘work packages'. In this edition, we look at three:
Improvement of information facilities for students and staff using ICT (work

package 1)

Possibilities for project-based education in an ICT-rich environment (work

package 4)

The development of interactive education in an ICT-rich environment (e.g.
gaming, modelling, simulation)(work package 5).

IMAGO 1: Better information
provision through ICT

A student must know a lot and
must learn a lot. He (or she) is
therefore constantly in search of
information. In modern terminolo-
gy, he is no longer merely a passi-
ve recipient of educational pro-
ducts, but a knowledge and infor-
mation-intensive worker. So what
could be more fitting an aid to the
student’s endeavours than ICT?
This research is being conducted
by students for students.

Students consider good information
provision extremely important and
educational programmes are judged
in terms of the accessibility of rele-
vant information. In surveys held
some years ago, the Systems
Engineering, Policy Analysis and
Management programme scored
rather poorly in this respect.

Much has improved since. A Student
Information Centre has been created,
forming a central point of contact for
all questions. The Blackboard digital
learning environment has been rolled
out throughout the Faculty to provide
course information, the latest updates
concerning timetables and lecture
venues, and to offer a platform for
communication.

In a survey conducted in October by
the magazine Elsevier (in association
with the Dutch Institute for Public
Opinion Surveys and Market
Research, and the Institute for the
Development of Higher Education),
TPM scored very highly in the cate-
gory ‘Organization and Communi-

cation’. The efforts can thus be seen
to have been fruitful.

Low expectations

An internal survey revealed student
satisfaction to be reasonably high. But
do TPM students realize what further
opportunities could be created by the
use of ICT? Wouter Danes, student
assistant and very closely involved in
the IMAGO project ‘improvement of
information provision through ICT",
does not believe that they do.

“SEPAM students are generally much
more sceptical about technology than
their counterparts in the Faculty of
Information Technology and Systems,
for example. | think that the expecta-
tions are too low. We have now iden-
tified a number of very interesting
additional applications which I think
every student would demand if only
they knew of their existence.”

Timetable changes via SMS
text messaging

Danes and his fellow students are stri-
ving to provide students with ‘real’
information. Publishing schedules on
the website is not enough because
‘you only see the data.” A student will
only be properly informed if the com-
plete schedule is linked to the course
guidebook. That creates a personal,
customized environment.

‘Real’ information will also include
automatic notification of recommen-
ded new electives, based on what the
system knows about the individual
student’s interests, level of attainment
and personal planning. The opportu-
nities offered by new 3G mobile tech-
nology are also being investigated.

For example, last minute changes to

the timetable rarely reach all students
in time, because not everyone spends
all day glued to the computer screen.

Danes: “A text-message via the mobile
phone is likely to prove far more suc-
cessful. For that reason we are very
happy that an experimental UMTS-
system will be installed on DUT
campus. In that way we get the op-
portunity to develop and test new
mobile information services for stu-
dents" (see also page 19, ed.).

Added value

The student team have dubbed their
new system ‘AMIGO’, but it is quite
possible that it will never come into
existence as such. “We use the XML
programming language which is plat-
form independent,” explains Danes.

“We intend to integrate AMIGO
fully into Blackboard, and specifically
with the NetID system so that every-
one can continue to use the same log-
in name. We believe that AMIGO
will offer far greater added value to
Blackboard. The current Blackboard
lacks active content; it is more of an
archiving tool.”

The students are particularly happy
with their technical design for
AMIGO. “The framework is very
generic. You could even use it to
develop a company website. We have
taken a very structured approach to
the information and the system of
‘logical blocks’ is very effective.”

Cooperation

In order to ensure that the design
process was conducted without hitch,
the students involved the TPM bu-
reaus of Education & Research (for
advice on the structure of course-rela-
ted data) and Information & Auto-
mation (for server administration).

At the central level, the Department

of Technical Support will offer essen-
tial assistance in integrating AMIGO
with the NetID central user database
(NetID). Together, these parties will

ensure that the digital course guide-

book for the TPM and ITS Faculties
is available by September 2003.

IMAGO 4: Project-based
education in an ICT-rich
environment

The ‘Project-based education in an
ICT-rich environment’ work pack-
age focuses on a familiar problem:
how can one assess project work?
Projects are designed to help stu-
dents develop certain skills, com-
petences and attitudes rather than
to help them acquire specific
knowledge.

A final examination is therefore not

particularly useful as a means of
assessment. How does one mea-
sure attitudes or practical skills?
And if a group project is involved,
how can one determine how much
each individual has contributed to
the overall result?

In seeking answers to these
questions, TPM is exploring the
possibilities of the HIVE Learning
Content Management System.

TB381, the Bachelor’s Project in
Systems Engineering, Policy Analysis
and Management, forms the culmina-
tion of the SEPAM Bachelor’s degree

SEPAM-students during the
simulation game ‘Containers a Drift’

programme. Students are required to
demonstrate that they have developed
the knowledge and skills acquired
over the previous two-and-a-half years
to the extent that they can now put
them to use independently. During
the project, students produce three
papers: an ‘issue paper’ in which the
terms of reference for the problem are
defined, a ‘research report’ including
a quantitative analysis, and a short
conclusion in which they interpret
the research findings in the light of
the original problem terms of referen-
ce. However, the final assessment

looks beyond the quality of these
three documents. Competences such
as self-organization, meeting tight
deadlines and the ability to appraise
other people’s work in a critical but
constructive manner are also con-
sidered. This has been made possible
by the introduction of a system of
peer review.

Tight schedules

Peer review entails students assessing
each other’s work. The students pre-
sent their (interim) findings to two
fellow students. Each report is sub-
mitted in three sections, whereupon
there are nine occasions on which
work must be handed in. The course
tutor will not only assess the papers
submitted, but also the manner in
which these have been appraised by
the peer reviewers. Needless to say,
this manner of working requires con-
siderable self-discipline and the ability
to adhere to tight schedules. The rou-
ting of the various papers has to be
well organized and it must be clear
which comments have been made by
whom and when. A Learning Con-
tent Management System can be
invaluable in assisting this process.

Applications

In the IMAGO work package 4,
TPM is exploring the possibilities of
the ‘HIVE’ system produced by the
Australian company Harvest Road.
This Learning Content Management
System enables users to organize,
share and maintain learning materials
and coursework. The functionalities
include version management, digital
rights management and workflow
management.

HIVE provides technical support to
certain innovative didactic concepts,
such as the peer review process descri-
bed above. Further applications are
possible, enabling other didactic con-
cepts such as ‘competence-oriented
learning’ to be implemented.



Screendump of the simulation game
‘Containers a Drift’. Also see demo’s
on www.gymnasion.tudelft.nl

government wants, these are the
underlying market models, here are
your competitors and here are your
customers. Try to survive in this mar-
ket! It is a completely open setting, in
that we do not issue any instructions
about what to do. At various points
in the procedure, the simulation is
halted to allow students to exchange
experience and analyse how the situa-
tion is developing. The discussions,
evaluations and the final debriefing
represent important learning

moments. The students get to the
bottom of how such a market works
and become thoroughly familiar with
the theory underlying the simula-
tion.”

Cross pollination between
education, research and
service provision

“More than anything else, the
IMAGO project has made us aware
that education, research and societal
contribution are mutually dependent
areas. Simulations that have been
developed for research purposes have
proven very useful in education.
Likewise, simulations which are being
developed for research or to support

Centre for Process Management and Simulation

Simulation games form an important research area for the Centre for
Process Management and Simulation. The objective of the CPS is to
provide support to the government and private sector organizations in their

complex decision-making processes.

The centre is a cooperative alliance between the Faculty of TPM and the
Academic Centre for Experiments in Simulation, part of Erasmus Univer-
sity Rotterdam’s Faculty of Social Sciences. The centre is able to provide
expertise in all relevant areas, including process management, public
management, policy analysis, participative systems engineering and

responsive simulation games.

The CPS advises on the form and implementation of planned inter-
ventions; it designs and supports complex decision-making processes with
various techniques, and provides training in process management.

For further information, please contact Dr H.H.M. Verheul, director

(H.H.M.Verheul@tbm.tudelft.nl)

DELFT ROTTERDAM

Centre for Process Management
and Simulation

clients can first be tried out in a safe
environment with students.”

Infrastratego itself was first developed
for research purposes. Martijn Kuit
(assistant professor in Policy, Organi-
zation & Management) designed the
game to answer the central question
of his doctoral dissertation, ‘what
strategic behaviours will emerge when
the Dutch energy sector is fully dere-
gulated?” Similarly, the research con-
ducted by Edwin Valentin (Systems
Engineering) into the possibilities of
creating system models using ‘buil-
ding blocks’ forms the basis of the
simulation exercise Containers a Drift
which forms part of the third year
module ‘Technisch-bestuurskundig
Ontwerpen’ (designing in Systems
Engineering, Policy Analysis and
Management), the theoretical module
which serves to integrate process de-
sign and systems engineering. The
game is also part of the in-company
training course given to the Institute
for Business Management Studies.

DuBes: a simulation game for
various disciplines

In March, the first simulation game
designed to involve three different
disciplines at once (SEPAM, Archi-
tecture and Civil Engineering) was
launched. This proved to be an inte-
resting experience for all concerned.
“The game grew out of the
‘Sustainable Decision-Making’ pro-
gramme, run by the Ecological City
Interfaculty Centre. Pieter Bots of
TPM had joined several others in de-
signing the MEDIA model to support
various decision-making processes for
the restructuring of a residential area
according to modern sustainable con-
struction criteria. However, it was
uncertain whether the model was
complete and whether it might not be
too complicated to use in the real-life
situation.

To find out, a simulation game was
developed by a team including TPM
Ph.D. student Ellen van Bueren. This
was then tested by professionals on a
number of occasions. The MEDIA
model has since been successfully
used in a number of actual decision-
making situations, such as the restruc-
turing of the Oud-Noord district of
Emmen. The local authority of
Alphen a/d Rijn has also used the
simulation to train professionals in
making sustainability-related deci-
sions.

Like TPM, the faculties of Architec-
ture and Civil Engineering recognized

Delft Interfaculty Research Centre BETADE

The DUT research into design with the aid of ‘building blocks is coordi-
nated within the interfaculty research centre ‘BETADE'. This abbreviation
stands for ‘Building Blocks for Effective Telematics, Application,
Development and Evaluation’ and the centre is run under the auspices of

the Faculty of TPM.

BETADE is primarily concerned with investigating the extent to which
working processes which are distributed in time and location can be
modelled, analysed, designed, implemented and operated with the aid of a
uniform set of building blocks. One example would be the design of
modern banking processes, whereby the processes themselves are first model-
led using a standard ‘simulation library of building blocks. Then, the same
method and a structured set of building blocks can be used to implement
the organizational structure, the ICT support and the document flows.
The Delft Faculties of TPM, Information Technology and Systems, and
Civil Engineering and Geosciences participate in BETADE.

For further information, please contact Prof. H.G. Sol, programme leader

(H.G.Sol@tbm. tudelft.nl).

the potential of the simulation for
their students. And so March saw
twenty architecture students, thirty
civil engineering students and some
75 SEPAM students joining in the
first Sustainable Decision-Making
game. Two architecture students pro-
duced a maquette of the fictional
urban district to be restructured.

The interaction between the various
groups is an interesting phenomenon,
since they will be required to work
alongside each other during their pro-
fessional careers after university. This
is therefore an exciting and educatio-
nal experience for both the students
and the teaching staff."

(At time of publication, the game had
not yet been completed. The results
will be reported in full in our
September edition).

As part of the IMAGO project, a
special website dedicated to simulation
games has been created. It includes
much useful information about TPM’s
various simulation games, such as
Infrastratego, Containers a Drift and
DuBes. The site also includes a number
of photos and demos. Before long, the
site is to become a game engine for
SEPAM students and anyone else who
is interested.

See www.gymnasion.tudelft.nl

A 6FP PROJECT ABOUT

RISK-BASED MANAGEMENT

RISKMAN
GOES TO
EUROPE

RISKMAN: it could almost be the nickname for Andrew Hale,

Professor of Safety Science and leader of the faculty

research programme, Risk and Design.

In fact, 'Riskman’ is the name of a project in which the Safety

Science section is participating and for which an application

for funding has now been submitted to the European Union

under the Sixth Framework Programme.

The project is concerned with the risk-based management of

industrial and infrastructural systems.

Because this topic has some degree of convergence with the

TPM Reflection on Technology programme, the Philosophy

section is also involved.



Chair of Transport Policy
and Logistical Organization
Dr. G.P. (Bert) van Wee

The Chair of Transport Policy and
Logistical Organization (TLO)
specializes in the implementation of
ICT with a view to improving the
integral performance of the transport
market, transport vehicles, the traffic
market and infrastructure. The TLO-
section, working from this core
perspective, explores spatial implica-
tions, safety and economic effects in
close collaboration with technological
disciplines such as traffic science,
transport technology, telecommunica-
tions and traffic control systems and
information systems.

Bert van Wee (1958) studied social
geography at Utrecht University
between 1976 and 1983 and comple-
ted his Ph.D. in 1997 at the Institute
of Traffic and Transport Economics of
the Utrecht Faculty of Economics and
Econometrics. From 1983 to 1990 he
was employed as a consultant at the
consultancy firm AGV (Adviesgroep
voor verkeer en vervoer BV) before
joining the National Institute for
Public Health and the Environment,
where he held various positions. From
1999 Van Wee was also Professor of
Traffic, the Environment and Spatial
Organization at the Faculty of Spatial
Science at Utrecht University.

Chair of Safety and
Disaster Management
Dr. B.J.M. (Ben) Ale

The part-time chair of Safety and
Disaster Management is co-funded by

-
by

dr. G.P. (Bert) van Wee

dr. J.W. (James) McAllister

New professors
at TPM

the Dutch Institute for Fire Services
and Disaster Prevention. The teaching
and research revolves around the link
between disaster prevention, risk
analysis, system design and risk
management. The Chair falls under
the Safety Sciences section and the
holder will contribute to TPM’s Risk
Centre.

Ben Ale (Amsterdam, 1947) studied
chemical technology at the University
of Amsterdam between 1967 and
1972. In 1979 he gained his Ph.D.
at the Faculty of Mathematics and

Natural Sciences at the same
university. Ale has been employed as,
amongst others, a research assistant at
DSM and as Director of the External
Safety Department of the Ministry of
Public Housing, Spatial Planning and
the Environment.

Dr. Ale is head of the Quality Unit
of the Laboratory for Radiation
Research at the National Institute for
Public Health and the Environment.

Chair of Philosophy of
Technology and Culture
Dr. 3.W. (James) McAllister

The Chair of Philosophy of Techno-
logy and Culture was established by
the Royal Institution of Engineers
(KIVI) and is located in the border
area between philosophy of science
and philosophy of technology.

The core theme of the teaching and
research is the relationship between
pure natural science, technology and
art. The holder will especially con-
centrate on the interplay between

technological developments and
culture and conceptualize the tension
between pure science, technology, and
cultural and ethical factors.

James McAllister, who was born in
the Italian city of Bologna but raised
in the UK, studied Natural Sciences
at the University of Cambridge.
After a follow-up period of study in
Canada he returned to Cambridge
where he was awarded a Ph.D. in
philosophy of science in 1989.
McAllister was appointed by the
KIVI because of his innovative ideas
on the philosophy of science. He has
worked at leading research institutes
and universities and has gained
national and international acknow-
ledgement for his work. McAllister
has many publications to his name,
the most well-known being Beauty
and Revolution in Science (Cornell
University Press, 1996). He also
teaches at the University of Leiden.

Andrew Hale is responsible, together with Ben Ale, for the safety research and
education of TPM.

Industrial systems and infrastructures
in Europe must be made safer and
more reliable in the interests of peo-
ple, the environment and the econ-
omy. This is the main premise of the
project known in full as ‘Riskman:
European Concept for Risk-Based
Management of Industrial and
Infrastructural Systems’. The project
is being coordinated by the Finnish
company VTT Industrial Systems
and covers six research themes.

TPM is taking part in two: ‘Human
Technology Interaction’ and ‘Business
Models Promoting Risk Manage-
ment’. The Risk Centre at Delft Uni-
versity of Technology, led by Ben Ale,
TPM Professor of Safety and Disaster
Management, is coordinating the
contributions of other DUT faculties
such as Information, Technology and
Systems and Applied Sciences.

Professor Andrew Hale, head of the
Safety Science section and leader of
the faculty research programme Risk
and Design, currently has his hands
full with 6FP applications.
Nevertheless, he managed to find a
spare half-hour in which to discuss
the current project.

Interaction between man and
technology

The sub-project ‘Human Technology
Interaction Measurements Grade’ will
seek to develop an integrated set of
techniques whereby all aspects of risk
and its control in ‘major hazard’ acti-
vities can be identified and assessed.
In the first instance the study, which
builds upon existing European re-
search conducted by the Safety
Science section, will focus on the
chemical processing industry.

“Using an integrated approach, we

shall examine the technological and
human factors which are involved in
the emergence of risk,” explains
Professor Hale. “We shall study the
mechanisms which have been
developed to control the technical
risks and we shall establish links with
the management system which is to
design, select, implement, promote,
maintain and improve the relevant
measures. Accordingly, we shall not
only concern ourselves with the
technical modelling of the risks, but
also with the design of management -
systems which can successfully
control those risks. We hope that this
integrated approach will help to
bridge the gap which currently exists
between technical analysis and the
assessment of management- systems.”

Risk liability in energy
systems

In the research project ‘Business
Models Promoting Risk Manage-
ment’, the Safety Science section is
working alongside the Philosophy
section (and in particular Associate
Professor Henk Zandvoort). The sub-
project ‘Benchmarking Liability for
Risks from Energy Systems’ examines
how various countries deal with the
liability for risks inherent in the ope-
ration of power generating facilities.
Here, not only nuclear power stations
will be considered, but also those
relying on fossil fuels (coal, oil, gas)
and hydroelectric systems.

“Technological innovations can solve
problems but they can also give rise
to new problems,” says Hale.

“If something should go wrong, the
manner in which liability for the

effects is organized will have implica-
tions in terms of the innovative capa-
city of the country in question.
Liability can be based on various
principles, varying from absolute lia-
bility to risk-based liability. Absolute
liability implies that the source of the
damage is always incontrovertibly res-
ponsible, while risk-based liability
requires proof that the source know-
ingly incurred certain risks. There are
various gradations between these two
extremes. Clearly, there are conse-
quences in terms of the innovative
behaviour of industrial businesses,
and we shall be researching these
implications. If the principle of abso-
lute liability is observed, the utility
companies face major financial risks
and this may serve to discourage
innovation. On the other hand, this
system ensures that people do not
seize upon promising new technolo-
gies too hastily, without proper risk
assessment beforehand.”

Interdisciplinary approach
Absolute liability supports the so-cal-
led Precautionary Principle, a legal
concept which simply means, ‘if there
is reasonable doubt concerning the
safety of a new technology, do not use
it'’. The principle enjoys some accep-
tance in certain quarters, although its
general application is subject to deba-
te. To arrive at effective legislation
determining liability, it is necessary to
weigh several factors against each
other. In view of the complexity of
the issues, the project will involve
many disciplines: technologists, law-
yers and philosophers. Given this
innovative interdisciplinary approach,
the project has also drawn interest

from countries outside Europe, inclu-
ding the USA and Japan.

RISK at TPM

Delft University of Technology has
clustered knowledge concerning the
phenomenon of ‘risk’ within the Risk
Centre. In addition to research and
educational activities, the Risk Centre
forms a point of contact for advice on
risk as it affects external parties.

Through the nature of its work, the
Risk Centre is naturally a multi-disci-
plinary organization. There are count-
less ways of approaching the concept
of a ‘risk’ (technologically, philosophi-
cally, through work and organization
psychology, by legal means and so
on). Similarly the risk concept plays a
role in innumerable sectors: the food
industry, construction industry, finan-
cial industry, chemical industry, all
forms of transport, health care, power
supply, communications industry and
so on. Therefore all relevant discipli-
nes within the various DUT Faculties
are represented.

Ben Ale, TPM Professor of Safety and
Disaster Management, is director of
the centre, to which TPM itself
makes a substantial contribution
through the Risk and Design pro-
gramme led by Prof. Andrew Hale.



