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Jaume Pagès
President of CESAER 2001-2002

CESAER was established in 1990. Today, 48 research engineering universities in 21 European states, mostly
belonging to the European Union, are members.
All our associates are top–ranking institutions in their countries, and act as suppliers to companies relying
on superior engineering know–how. Our response to the general demand for engineers and knowledge
transfer is also very substantial. CESAER members are responsible for much of the cooperation in the fields
of science and engineering throughout Europe, promoting the involvement of quality academic actors,
leading corporations and technology–dependent industry at large. Cooperative developments are, though,
generally networked aside of CESAER, and are mostly project–oriented.
As an association, CESAER’s core mission is to promote advanced engineering education at a European
level that is based on research, an international environment, institutional and academic innovation and
corporate partnership.
Pursuing these goals today involves establishing the European Area of Higher Education by 2010, as
announced by the Bologna Declaration, and reinforcing the European Area of Research. Advanced engineering
education is at a crucial point, and CESAER must commit to the growth of this rapidly developing space
for knowledge in Europe.
One key issue is the effect these changes will have on the status and competitive position of research
engineering universities, and more importantly on university research and advanced education. With this
in mind, in 2001 and 2002 we have focused on profiling our organization as an active stakeholder. Debate
on opportunities and concerns arising from Bologna has taken place and CESAER has duly put forward
its views to the European Commission, national governments and European industry.
Presenting public decision-makers and industrialists with converging views from the entire engineering
educational sector has been, and still is, a priority. Consultation with organizations representing a wider
spectrum of engineering education has therefore been fostered, and intermediate agreed positions have
been publicised.
An important achievement in this regard is the preparation, with the European Society for Engineering
Education (SEFI), of a major open seminar: The Future of European Engineering Education, in February
2003. This gathering will address the conditions required for a meaningful, successful development of the
Bologna process in higher engineering education. Its outcome should allow for a significant contribution
both to the general conference of European universities in May 2003 and, ultimately, to the Berlin Summit
of European Ministers of Education in September 2003.
Though ‘political’ action is indeed the main value of CESAER, the prospects of providing valuable services
are progressing. For instance, the possibility of operating CESAER as a common platform for the promotion
of European graduate programmes overseas. Preliminary contacts with the European Commission have
been encouraging and this project is now being further profiled.
I would finally like to acknowledge the contribution of previous presidencies by the Rectors of ETHZürich
and TUDelft to CESAER’s current profile. I should also like to warmly thank Prof. Paavo Uronen, Rector of
Helsinki University of Technology, for his steady support as Vice–President, and wish him a most successful
mandate as the elected President for 2003 and 2004.
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General Policy Statement

The challenge
The end of the twentieth century is a deeply challenging period for Europe on many fronts: politics, demography
and society; economics, markets and employment; and the environment, science and technology. To face this
situation, to adapt itself and to enhance its ability to steer change, rather than passively experience the
consequences, Europe has to capitalise on its most essential asset: European citizens' wealth in knowledge,
skills, understanding and know–how.
Educational institutions across Europe are at the forefront of these developments. Today, they face massive
and rising student intakes, changes in financial support and employment opportunities, and increasingly specific
demands from both students and employers in an aggressive international economy. Clearly, they are more than
ever being required to show their relevance, their quality and their accountability to society.
This is particularly relevant to higher engineering education institutions because engineering has always
exerted—and certainly will exert in the foreseeable future—a major impact on the evolution of society. Indeed,
a sound education of Europe’s engineers and researchers is crucial for the future competitiveness of European
industry as well as for the well-being of society.

CESAER is
an association of leading European universities engaged in advanced engineering education and research
and dedicated to research–led teaching. They are determined to make the offer of engineering education curricula
across Europe truly perceived as a wide spectrum of education possibilities with a variety of educational processes
and objectives, and to avoid it being levelled out in a common monolithic "engineering" academic field. Members
are convinced that the progress of the European Union in all respects requires further and increased contributions
from education. They are committed to the development of the best possible human asset in engineering on
which Europe can capitalise to overcome its challenge and to the development of the European Area for
Engineering Education and Research. This would enable them to respond to the changing demands of European
society in a global environment.
CESAER, established in 1990, now has a membership of about fifty universities in European countries.

CESAER wants
– to promote the provision of higher engineering education that is based on high level research and technological
development
– to promote a wider multidisciplinary interaction that goes beyond the classical field of the engineering sciences
– to encourage educational and organisational innovation
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– to develop cross–European and international higher engineering education
– to strengthen collaboration with industry in education and academic research and development
– to contribute to the development of a European policy in higher engineering education and research

CESAER plans
– to promote interaction among its associates and with those organisations or individuals, public and private,
that may make substantial contributions to high–level engineering education in Europe and academic research,
especially in its application to industry and services
– to further develop innovative patterns for co–operation in industry, and to disseminate the social and industrial
benefits of education and research and development provided by universities
– to support and to disseminate the idea that society needs advanced engineering education connected to
research and technological development and that appropriate support must therefore be given to such education
– to further explain how research–oriented engineering institutions are key factors in the development of engineering
research and innovative technology that leads to new services and products
– to provide the European Union and national governments with guidance and feedback on how to develop an
efficient European system for engineering education and research
– to set a profile picture of engineering graduates from different European countries and from a variety of
institutions providing education in the field of engineering for the benefit of students and employers
– to define indicative standard requirements for resources and for assessing innovative management systems
and educational models
– to promote cross–European and internationally–oriented academic and professional recognition and quality
assessment
– to foster a European dimension in education through cross–European engineering curricula, course content
and academic mobility
– to aim for implementation of the European Credit Transfer System (ECTS) throughout its membership and to
promote the exchangeability of study programmes and the compatibility of academic calendars
– to emphasise the importance of languages in engineering education
– to facilitate networking in Research and Development, postgraduate and continuing education amongst its
members
– to promote the development of continuing education
– to disseminate best practices and to promote benchmarking
– to support its member institutions in their drive for excellence

6
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Developments and trends

by Prof. T. R. Phillips / University of Twente

T.R. Phillips is Advisor to the Rector at the University of Twente. His career includes
18 years at U.S. universities and 6 years as Dean for Admissions & Advising at
Columbia University School of Engineering. He also served as Project Officer at the
Accreditation Board for Engineering & Technology, and as Executive Director of the
Computing Sciences Accreditation Board. He has also worked on major projects
for the Institute of International Education and the U.S. Department of Education.

This summary is based upon a survey of the CESAER member institutions covering five areas: research
mission, response to the Bologna declaration and curricular innovation, internationalization, quality assurance,
and governance. This is not a statistical summary, for that did not seem the best way to describe the concerns
of distinctive institutions. Nor have I named individual institutions, for that would imply a comparative evaluation
that exceeds my brief.
There have been many developments on the CESAER campuses, some in response to current issues and
some that signal trends in the making. The responses make clear the dualities of the CESAER institutional
mission: a regional and international orientation in research and education.

Research Mission
Education and research are intertwined in the mission statements of the CESAER member institutions. All
are involved in applied research; some have a substantial investment in basic research. The research mix is
influenced by national research funding policy, location, and proximate industries. Within CESAER one can see
how diverse institutions, sharing common goals, can each play a vital role in research.
• Research complements and supports education by bringing new knowledge to the teaching process.
This is a two–way exchange, for as one institution put it: ‘students are a fresh and renewable resource essential
to our research effort’.
• The CESAER universities have a European and global orientation, matched by national and regional
responsibilities. All play a key role in the cultural, social, industrial and scientific development of their region
and country. Each has set strategic goals for research, for some the attainment of an international position,
and for others, national or regional leadership.
• Cooperation with European academic, business, and industrial partners is emphasized. This is clear
in the discussion of basic and applied research, the development of new products and services, and the
achievement of quality goals.
• Virtually every institution has either created a research support organization or has taken steps to
provide the expertise needed to develop, manage, and sustain competitive research programs.
• ‘Centers of excellence’ and specialized institutes are being established or expanded throughout the
CESAER network. The CESAER universities play a key role in implementing national research strategies
and policies. They have a unique ability to provide the critical mass of intellectual and material resources
needed for internationally competitive research.
• Partnerships between research centers in neighboring countries make it possible to achieve regional
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'expert cluster' that can achieve economies and results not thought possible just a decade ago.
• The modern engineering research university has a unique potential for interdisciplinary research at the
‘cutting edge’ in the pure, applied, and prospective sciences. Nanotechnology, biotechnologies, materials,
'tissue engineering,' and biomass–energy conversion, and neurosystems are a few examples of "cutting–edge"
research.
A number of centers are working on biological and medical applications in fields such as bio–informatics,
bio–medical sciences and technology, bio–engineering, bio–mechanics, and bio–electronics, to name but a
few. The new institutes for health science and technology are but one example of how CESAER members are
moving to meet emerging demands.
A number of research centers have been created for information and communications technologies, especially
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synergies. One such center brings together partners in Hungary, Austria, Germany, and Italy, forming an

mobile and personal communications. These centers vividly illustrate the way in which university–based research
centers support their countries’ economic agendas.
• Many research efforts are directly sponsored by industry or require very close cooperation. Industrial
partners are frequently required for government–funded research programs. Examples of such cooperation
can be seen in diverse fields—biotechnology, flood control, ICT, materials science, microbiological treatments
for contaminated soil and water, manufacturing technologies and techniques, microelectronics and
mechatronics.
• The research interests of the CESAER membership extend beyond engineering. For example, one center
focuses on the issues and problems of the "information society," notably its effects on society, privacy, and
freedom of information. Another institution has won grants that will establish centers of excellence in biomolecular
and biomedical sciences, the study of social change, criminology, technology management, and food sciences,
and an 'urban institute' covering a full spectrum of social and technical issues.
• The linkage between research and education is understood and cultivated. One institution stated that:
‘several masters and postgraduate programs…could not have been established without corresponding,
interdisciplinary research projects. We purposely involve students and young scientists in our ongoing research’.
External funding permitted the expansion of basic and doctoral education in the ITC field on several campuses,
and on others, programs in Bio–Information Technology and Information Networks grew out of innovative
industry/academic research.
• Research and education combine to cultivate young entrepreneurs. This is often accomplished in dedicated
R&D centers in which emerging entrepreneurs utilize technical resources that would otherwise be unavailable
to them. Just some of the 'entrepreneurial' areas are advanced circuit and chip technologies, ICT research
and applications, image processing, and various aspects of biomedical engineering.

Bologna and Curricular Innovation
• The CESAER member institutions are developing and implementing new programs to fulfill the objectives
of the Bologna Declaration. The development of Bachelor–Master programs is a ‘profile–shaping process’
that focuses attention on internationalization, future needs for continuing education, market position, and
quality.
• Institutional response to Bologna depends in part on government policy, and in part on international
market forces. To some extent each country can use Bologna to solve different problems—access, retention,
production of graduates, rationalization of levels within the higher education system, staff utilization, and so
forth. Some countries have only recently enacted the necessary enabling legislation, but in some cases the
existing curriculum was more easily divisible.
Some CESAER members offer five–year integrated programs that have an international reputation for quality.

9
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These institutions may retain their hallmark programs, while offering other programs in a two–cycle format.
Some may define a "virtual bachelors," the point in a five–year program that is equivalent to a bachelor’s degree.
• Bologna and Innovation. Bologna takes advantage of innovations that were already underway in European
higher education. By the mid–1990s it was evident that educational needs were being redefined in interdisciplinary,
international, and increasingly technological terms. The engineering research universities, with their range of
academic interests and ties to research and industry, were well prepared to meet these challenges.
This is illustrated by the number of specialized interdisciplinary masters programs designed for an international
clientele. Just a few examples include Mechatronics, Information Systems & Technology, Bio–Information
Technology, Geomatics, and Information Networks—a merger of computer science, engineering, media
technology and social sciences.
"Bioengineering" in all its varieties is an excellent example of what an engineering research university can bring
together: a broad spectrum of engineering sciences, the physical and life sciences, critical research expertise,
technical facilities, and a grasp of applications. Without doubt, many of today's innovative programs owe their
start to research and depend on research for their nurture.
Continuing–, lifelong–, or further–education programs
• The CESAER members offer continuing professional education in the traditional engineering fields, as
well as programs designed to promote regional business and industrial development. These programs
are strategic, change–oriented, and often interdisciplinary: for example, MBA programs designed to stimulate
strategic thinking and transformation in technology–based firms.
Distance, E–learning, or Web–based programs
• The CESAER members are delivering education to an increasingly diverse clientele at times, places,
and in formats scarcely considered a decade ago. The techniques of Distance and E–learning are being
used to leverage the intellectual capital housed within our institutions. On any given campus you may find
Internet programs in various engineering disciplines with a concerted use of ICT technologies to package,
deliver, manage, and evaluate courses and projects.

Internationalization
A number of messages clearly emerge:
• Education and research are joined in the international strategy of CESAER members. It is understood
that success in research depends on strategic international partnerships, which often lead to new educational
programs. A number of international graduate schools have been established as a base for international
researchers.
• The CESAER institutions recognize the importance of effective international education strategies. This
is manifested by international recruitment efforts, programs designed for an international clientele, growth in
the number of national students doing studies or practical training abroad, and a strategic use of international
networks.
• An international strategy must comprehend language issues. A number of institutions have developed a
multi–lingual approach to education. One university accommodates five working languages; most offer one
or more Masters programs in English.
• A successful strategy depends on the 'internationalization' of staff. Faculty members are strongly
encouraged to teach in international programs, work in international research institutes, and visit institutions
abroad. On many campuses, doctoral students are required to develop links within the international research
community, and junior faculty members are expected to develop their language skills and to obtain international
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and professional conferences.
• Competition for students will be an increasingly critical issue as the European ‘higher education space’
develops. Many institutions report that from forty to fifty percent of their doctoral students are from other
countries. Within the next few years we can expect increased mobility at the Master’s level. Our members
understand that an effective international strategy is needed to maintain enrolments in this environment.
• Every member encourages its students to seek international experience. On average, about 25% of the
students go abroad, while goals range from 40% to 75%. The Socrates and Erasmus programs are the primary
vehicles. There are regional exchange programs, as we see in Scandinavia and Germany, exchanges within
European consortia such as TIME1, CLUSTER2, UNITECH International3, IDEA, ECIU4 (based on or mainly
composed of CESAER members), Global Engineering Education Exchange5 (US), ISEP6 (US), and exchanges
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experience. On many campuses the professional staff is ‘internationalized’ through in–service training, workshops,

arranged through student associations IAESTE7 and BEST8.
• Institutions must decide whether, or to what extent, they should use the Bachelor–Master structure
to promote vertical rather than horizontal student mobility at the Master’s level. Vertical mobility seems
to be market–driven and less dependent on institutional agreements. The size, scope, location, and ambitions
of each institution may affect its views on this subject.
Duly noted is the new ERASMUSWORLD program, which promotes horizontal mobility through multi–country
institutional alliances. CESAER members have long been involved in European framework programs based
upon strong institutional consortia. There seems to be a preference for using horizontal mobility to enrich the
educational experience, an outlook more prevalent among the institutions with unitary five–year diploma
programs. A point for further discussion is the idea of "controlled vertical mobility" between the members of
CESAER and other university consortia.

Quality Assurance
• Perceptions of quality will be a critical competitive factor within the emerging European higher education
space. I see creative adaptations of the TQM model, with virtually every member engaged in self–evaluation
and various forms of peer and national review. There are examples of autonomous management, where global
budgeting practices are linked to performance agreements and evaluation. Academic quality assurance tends
to be decentralized, with each faculty responsible for the quality of education in its discipline. The university
role is more often one of setting quality objectives and then providing the guidance and means to achieve
those objectives.
• Engineering research universities are, by their nature, accustomed to external reviews. Our members
are well–acquainted with evaluations of research performance. In education there has been a marked increase
in the number of program–level reviews since 2001. This suggests that an increasing number of faculties wish
to develop their capabilities for evaluations of education. CESAER institutions have been active in the development
of national quality assurance and accrediting agencies.
• A common issue is whether accreditation will apply to all fields of study or be limited to fields where
there are professional titles or issues of public safety and health. More than one form of review or
accreditation may be needed to meet the needs of different fields. For some fields there is a general quality
assurance concern; for others there is a vital professional context.
• Cross–border quality assurance activities are important and should be encouraged. A number of CESAER
members participated in the EC's 1995 ‘European Pilot Project for Evaluation of Quality in Higher Education’.
Some were involved in the PHARE multi–country institutional quality management project. Some are now
involved in the ‘Tuning’ project and Joint Quality Initiative, both dealing with disciplinary benchmarks for degrees
and programs.
1.
2.
3.
4.

www.ecp.fr/en/G-rayonnement/G2-international/G2-1-time/time.html
www.cluster.org
www.unitechint.org
www.eciu.org

5.
6.
7.
8.

www.iie.org
www.isep.org
www.iaeste.org
www.BEST.eu.org
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• Universities that can demonstrate quality are more likely to attract new centers of excellence. For
example, one CESAER member campus will house the UNESCO International Centre for Engineering Education
(UICEE); another has received the Madame Curie EU training site grant for medical engineering; yet another
will be able to establish new centers for information processing, machine design, and architecture.

Governance
• Change, the impact of research, the impact of third–party funding, strategic planning and the fulfillment
of goals are critical issues for governance. This awareness is reflected in new structures and positions with
a strategic character: a Directorate and Vice–Rector for Strategic Affairs, the creation of a President's Research
Council, or the appointment of a Vice–President for Research.
• On a number of campuses the commercial aspects of research and knowledge transfer have been
moved from university governance into legally–chartered scientific service companies. Our members
are increasingly involved in cooperative revenue–producing ventures that require new and more focused
management structures.
• Accountability is moving closer to the point of delivery. One institution summed up its governance changes
in this way: ‘We now emphasize participatory decision–making and a devolution of authority, with accountability,
to the point of delivery of services. The role of the Dean has expanded, with financial and budgetary responsibilities
devolved to the Faculties’. I found variations on this theme in many of the survey responses.
• The 'devolution' of responsibility is accompanied by structural changes. Budget priorities aside, each
day brings situations that demand greater flexibility, speed, and accuracy in responding to institutional needs,
demands for further education and client–centered training programs, and opportunities for research grants
and contracts. Thus, a number of institutions have created larger faculty clusters, consolidating what were
separate faculty management units. The authority of Deans and councils within those larger faculty units has
increased, but with an equal measure of accountability. As noted above, many institutions have moved research
management into specialized units.
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Towards the European Area of Higher Education

The Bologna process
In May 1998, the Ministers in charge of higher education in France, Italy, the United Kingdom and Germany
signed, at the Sorbonne University in Paris, the so–called Sorbonne Declaration on the “harmonisation of the
architecture of the European Higher Education System”. Other European countries joined the Declaration.
The Sorbonne Declaration focused on:
• a progressive convergence of the overall framework of degrees and cycles in an open European area for higher
education
• a common degree level system for undergraduates (Bachelor’s degree) and graduates (Master’s and doctoral
degrees)
• enhancing and facilitating student and teacher mobility (students should spend at least one semester abroad),
removing obstacles for mobility and improving recognition of degrees and academic qualifications.
In Bologna on 19 June 1999, 29 European Ministers in charge of higher education signed the Declaration
on establishing the European Area of higher education by 2010 and promoting the European System of higher
education world-wide. The Ministers affirmed in the Bologna Declaration their intention to:
• adopt a system of easily readable and comparable degrees
• adopt a system with two main cycles (undergraduate/graduate)
• establish a system of credits (such as the European Credit Transfer System–ECTS9)
• promote mobility by overcoming obstacles
• promote European co-operation in quality assurance
• promote European dimensions in higher education
Convinced that the establishment of the European area of higher education requires constant support,
supervision and adaptation to continuously evolving needs, the Ministers decided to meet again two years later
in Prague in order to assess the progress achieved and the new steps to be taken.
Two years after signing the Bologna Declaration, the Ministers in charge of higher education of 33 European
signatory countries met on 19 May 2001 in Prague to follow up the Bologna Process and to set directions and
priorities for the coming years.
In the Prague Communiqué the Ministers:
• reaffirmed their commitment to the objectives of the Bologna Declaration
• appreciated the active involvement of the European University Association (EUA10) and the National Unions
of Students in Europe (ESIB11)
• took note of the constructive assistance of the European Commission
• made comments on the next stages of the process with regard to the different objectives of the Bologna Declaration
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9. europa.eu.int/comm/education/socrates/ects.html
10. www.unige.ch/eua
11. www.esib.org

- lifelong learning
- the involvement of students
- enhancing the attractiveness and competitiveness of the European Higher Education Area to other parts
of the world (including the aspect of trans-national education)
The Ministers decided that the next follow-up meeting for the Bologna process should take place in 2003
in Berlin to review progress and to set directions and priorities for the next stages of the process towards the
European Higher Education Area. The Berlin summit12 will take place on 18/19 September 2003.

Bi-annual report 2002

• emphasised as important elements of the European Higher Education Area:

The Sorbonne Declaration
Joint declaration on the harmonisation of the architecture
of the European higher education system
by the Ministers in charge for France, Germany, Italy and the United Kingdom
Paris, May 25 1998
The European process has very recently taken some extremely important steps forward. Relevant
as they are, they should not make one forget that Europe is not only that of the Euro, of the
banks and the economy: it must be a Europe of knowledge as well. We must strengthen and
build upon the intellectual, cultural, social and technical dimensions of our continent. These have
to a large extent been shaped by its universities, which continue to play a pivotal role in their
development.
Universities were born in Europe, some three-quarters of a millennium ago. Our four countries
boast some of the oldest, who are celebrating important anniversaries around this time, as the
University of Paris is doing today. In those times, students and academics would freely circulate
and rapidly disseminate knowledge throughout the continent. Nowadays, too many of our
students still graduate without having had the benefit of a study period outside national boundaries.
We are heading for a period of major change in education and working conditions, including a
diversification of courses of professional careers, with education and training throughout life
becoming a clear obligation. We owe our students, and our society at large, a higher education
system in which they are given the best opportunities to seek and find their own area of excellence.
An open European area for higher learning carries a wealth of positive perspectives, whilst of
course respecting our diversity, but requires on the other hand continuous efforts to remove
barriers and to develop a framework for teaching and learning, which would enhance mobility
and an ever closer cooperation.
The international recognition and attractive potential of our systems are directly related to their
external and internal readabilities. A system in which two main cycles, undergraduate and
graduate, should be recognized for international comparison and equivalence seems to emerge.
Much of the originality and flexibility of this system will be achieved through the use of credits
(such as in the ECTS scheme) and semesters. This will allow for validation of credits for those
who choose initial or continued education in different European universities and wish to be able
to acquire degrees in due time throughout life. Indeed, students should be able to enter the
academic world at any time in their professional life and from diverse backgrounds.
Undergraduates should have access to a diversity of programmes, including opportunities for
multidisciplinary studies, the development of a proficiency in languages and the ability to use
new information technologies.
International recognition of the first cycle degree as an appropriate level of qualification is important
for the success of this endeavour, in which we wish to make our higher education schemes clear
to all.
In the graduate cycle there would be a choice between a shorter Master's degree and a longer
Doctor’s degree, with the possibility of transfering from one to the other. In both graduate degrees,
appropriate emphasis would be placed on research and autonomous work.
At both undergraduate and graduate level, students would be encouraged to spend at least one
semester in universities outside their own country. At the same time, more teaching and research
staff should be working in European countries other than their own. The European Union’s rapidly
increasing support of student and teacher mobility should be employed to the full.
Most countries, not only within Europe, have become fully conscious of the need to foster such
evolution. The conferences of European rectors, University presidents, and groups of experts

12. www.bologna-berlin2003.de
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and academics in our respective countries have engaged in widespread thinking along these
lines.
A convention recognising higher education qualifications in the academic field within Europe was
agreed on last year in Lisbon. The convention set a number of basic requirements and
acknowledged that individual countries could engage in an even more constructive scheme.
Standing by these conclusions, one can build on them and go further. There is already much
common ground for the mutual recognition of higher education degrees for professional purposes
through the respective directives of the European Union.
Our governments, nevertheless, continue to have a significant role to play to these ends, by
encouraging ways in which acquired knowledge can be validated and respective degrees can
be better recognised. We expect this to promote further inter-university agreements. Progressive
harmonisation of the overall framework of our degrees and cycles can be achieved through
strengthening of already existing experience, joint diplomas, pilot initiatives, and dialogue with
all concerned.
We hereby commit ourselves to encouraging a common frame of reference, aimed at improving
external recognition and facilitating student mobility as well as employability. The anniversary of
the University of Paris, today here in the Sorbonne, offers us a solemn opportunity to engage
in the endeavour to create a European area of higher education, where national identities and
common interests can interact and strengthen each other for the benefit of Europe, of its students,
and more generally of its citizens. We call on other Member States of the Union and other
European countries to join us in this objective and on all European Universities to consolidate
Europe's standing in the world through continuously improved and updated education for its
citizens.

The Bologna Declaration
Joint declaration of the European Ministers of Education
by the Ministers in charge for Austria, Belgium, Czech Republic, Bulgaria, Estonia, Denmark,
France, Finland, Germany, Hungary, Greece, Ireland, Iceland, Latvia, Italy, Luxembourg, Lithuania,
the Netherlands, Malta, Poland, Norway, Romania, Portugal, Slovenia, Slovak Republic, Sweden,
Spain, United Kingdom and the Swiss Confederation.
Bologna, June 19 1999
The European process, thanks to the extraordinary achievements of the last few years, has
become an increasingly concrete and relevant reality for the Union and its citizens. Enlargement
prospects together with deepening relations with other European countries, provide even wider
dimensions to that reality. Meanwhile, we are witnessing a growing awareness in large parts of
the political and academic world and in public opinion of the need to establish a more complete
and far-reaching Europe, in particular building upon and strengthening its intellectual, cultural,
social and scientific and technological dimensions.
A Europe of Knowledge is now widely recognised as an irreplaceable factor for social and human
growth and as an indispensable component to consolidate and enrich the European citizenship,
capable of giving its citizens the necessary competences to face the challenges of the new
millennium, together with an awareness of shared values and belonging to a common social and
cultural space.
The importance of education and educational co-operation in the development and strengthening
of stable, peaceful and democratic societies is universally acknowledged as paramount, and
more so in view of the situation in South East Europe.
The Sorbonne declaration of 25th May 1998, which was underpinned by these considerations,
stressed the Universities' central role in developing European cultural dimensions. It emphasised
the creation of the European area of higher education as a key way to promote citizens' mobility
and employability and the Continent's overall development.
Several European countries have accepted the invitation to commit themselves to achieving the
objectives set out in the declaration, by signing it or expressing their agreement in principle. The
direction taken by several higher education reforms launched in the meantime in Europe has
proved many governments' determination to act.
European higher education institutions, for their part, have accepted the challenge and taken
up a main role in constructing the European area of higher education in the wake of the fundamental
principles laid down in the Bologna Magna Charta Universitatum of 1988. This is of the highest
importance, given that Universities' independence and autonomy ensure that higher education
and research systems continuously adapt to changing needs, society's demands and advances
in scientific knowledge.
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The course has been set in the right direction and with meaningful purpose. The achievement
of greater compatibility and comparability of the systems of higher education nevertheless requires
continuons momentum in order to be fully accomplished. We need to support it through promoting
concrete measures to achieve tangible forward steps. The 18th June meeting saw participation
by authoritative experts and scholars from all our countries and provides us with
very useful suggestions on the initiatives to be taken.
We must in particular look at the objective of increasing the international competitiveness of the
European system of higher education. The vitality and efficiency of any civilisation can be measured
by the appeal that its culture has for other countries. We need to ensure that the European higher
education system acquires a world-wide degree of attraction equal to our extraordinary cultural
and scientific traditions.
While affirming our support to the general principles laid down in the Sorbonne declaration, we
engage in co-ordinating our policies to reach in the short term, and in any case within the first
decade of the third millennium, the following objectives, which we consider to be of primary
relevance in order to establish the European area of higher education and to promote the
European system of higher education world-wide:
• Adoption of a system of easily readable and comparable degrees, also through the
implementation of the Diploma Supplement, in order to promote European citizens employability
and the international competitiveness of the European higher education system
• Adoption of a system essentially based on two main cycles, undergraduate and graduate.
• Access to the second cycle shall require successful completion of first cycle studies, lasting
a minimum of three years. The degree awarded after the first cycle shall also be relevant to
the European labour market as an appropriate level of qualification. The second cycle should
lead to a Master’s and/or doctorate degree as in many European countries.
• Establishment of a system of credits–such as in the ECTS system–as a proper means of
promoting the most widespread student mobility.
Credits could also be acquired in non–higher education contexts, including lifelong learning,
provided they are recognised by receiving Universities concerned.
• Promotion of mobility by overcoming obstacles to the effective exercise of free movement
with particular attention to:
- for students, access to study and training opportunities and to related services
- for teachers, researchers and administrative staff, recognition and valorisation of periods
spent in a European context researching, teaching and training, without prejudicing their
statutory rights.
• Promotion of European co-operation in quality assurance with a view to developing
comparable criteria and methodologies.
• Promotion of the necessary European dimensions in higher education, particularly with
regards to curricular development, inter-institutional co–operation, mobility schemes and
integrated programmes of study, training and research.
We hereby undertake to attain these objectives—within the framework of our institutional
competencies and taking full respect of the diversity of cultures, languages, national education
systems and of University autonomy—to consolidate the European area of higher education.
To that end, we will pursue the ways of intergovernmental co–operation, together with those of
non governmental European organisations with competence in higher education. We
expect Universities again to respond promptly and positively and to contribute actively to the
success of our endeavour.
Convinced that the establishment of the European area of higher education requires constant
support, supervision and adaptation to continuously evolving needs, we have decided to meet
again within two years in order to assess the progress achieved and the new steps to be taken.

The Prague Communiqué
Towards the European Higher Education Area–Communiqué of the meeting of European
Ministers in charge of Higher Education
Prague, May 19 2001
Two years after signing the Bologna Declaration and three years after the Sorbonne Declaration,
European Ministers in charge of higher education, representing 32 signatories, met in Prague in
order to review the progress achieved and to set directions and priorities for the coming years of
the process. Ministers reaffirmed their commitment to the objective of establishing the European
Higher Education Area by 2010. The choice of Prague to hold this meeting is a symbol of their
will to involve the whole of Europe in the process in the light of the enlargement of the European
Union.
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Ministers welcomed and reviewed the report "Furthering the Bologna Process" commissioned
by the follow-up group and found that the goals laid down in the Bologna Declaration have been
widely accepted and used as a base for the development of higher education by most signatories
as well as by universities and other higher education institutions. Ministers reaffirmed that efforts
to promote mobility must be continued to enable students, teachers, researchers and administrative
staff to benefit from the richness of the European Higher Education Area including its democratic
values, diversity of cultures and languages and the diversity of its higher education systems.
Ministers took note of the Convention of European higher education institutions held in Salamanca
on 29-30 March and the recommendations of the Convention of European Students, held in
Göteborg on 24-25 March, and appreciated the active involvement of the European University
Association (EUA) and the National Unions of Students in Europe (ESIB) in the Bologna process.
They further noted and appreciated the many other initiatives to take the process further. Ministers
also took note of the constructive assistance of the European Commission.
Ministers observed that the activities recommended in the Declaration concerning degree structure
have been intensely and widely dealt with in most countries. They especially appreciated how
the work on quality assurance is moving forward. Ministers recognized the need to cooperate
to address the challenges brought about by transnational education. They also recognized the
need for a lifelong learning perspective on education.
Further actions following the six objectives of the Bologna process
As the Bologna Declaration sets out, Ministers asserted that building the European Higher
Education Area is a condition for enhancing the attractiveness and competitiveness of higher
education institutions in Europe. They supported the idea that higher education should be
considered a public good and is and will remain a public responsibility (regulations etc.), and that
students are full members of the higher education community. From this point of view Ministers
commented on the further process as follows:
• Adoption of a system of easily readable and comparable degrees
Ministers strongly encouraged universities and other higher education institutions to take full
advantage of existing national legislation and European tools aimed at facilitating academic
and professional recognition of course units, degrees and other awards, so that citizens can
effectively use their qualifications, competencies and skills throughout the European Higher
Education Area.
Ministers called upon existing organisations and networks such as NARIC and ENIC13 to
promote, at institutional, national and European level, simple, efficient and fair recognition
reflecting the underlying diversity of qualifications.
• Adoption of a system essentially based on two main cycles
Ministers noted with satisfaction that the objective of a degree structure based on two main
cycles, articulating higher education in undergraduate and graduate studies, has been tackled
and discussed. Some countries have already adopted this structure and several others are
considering it with great interest. It is important to note that in many countries Bachelor's and
Master's degrees, or comparable two cycle degrees, can be obtained at universities as well
as at other higher education institutions. Programmes leading to a degree may, and indeed
should, have different orientations and various profiles in order to accommodate a diversity
of individual, academic and labour market needs as concluded at the Helsinki seminar on
Bachelor–level degrees (February 2001).
• Establishment of a system of credits
Ministers emphasized that, for greater flexibility in learning and qualification processes, the
adoption of common cornerstones of qualifications supported by a credit system such as the
ECTS or one that is ECTS–compatible and providing both transferability and accumulation
functions is necessary. Together with mutually recognized quality assurance systems, such
arrangements will facilitate students' access to the European labour market and enhance the
compatibility, attractiveness and competitiveness of European higher education. The
generalized use of such a credit system and of the Diploma Supplement will foster progress
in this direction.
• Promotion of mobility
Ministers reaffirmed that the objective of improving the mobility of students, teachers,
researchers and administrative staff as set out in the Bologna Declaration is of the utmost
importance. Therefore, they confirmed their commitment to pursue the removal of all
obstacles to the free movement of students, teachers, researchers and administrative staff
and emphasized the social dimension of mobility. They took note of the possibilities for
mobility offered by the European Community programmes and the progress achieved in this
field, e.g. in launching the Mobility Action Plan endorsed by the European Council in Nice in
2000.
• Promotion of European cooperation in quality assurance
Ministers recognized the vital role that quality assurance systems play in ensuring high quality

13. www.enic-naric.net
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standards and in facilitating the comparability of qualifications throughout Europe. They also
encouraged closer cooperation between recognition and quality assurance networks. They
emphasized the necessity of close European cooperation and mutual trust in and acceptance
of national quality assurance systems. Furthermore, they encouraged universities and other
higher education institutions to disseminate examples of best practice and to design scenarios
for mutual acceptance of evaluation and accreditation/certification mechanisms. Ministers
called upon the universities and other higher educations institutions, national agencies and the
European Network of Quality Assurance in Higher Education (ENQA14), in cooperation with
corresponding bodies from countries that are not members of ENQA, to collaborate in
establishing a common framework of reference and to disseminate best practice.
• Promotion of the European dimensions in higher education
In order to further strengthen the important European dimensions of higher education and
graduate employability, Ministers called upon the higher education sector to increase the
development of modules, courses and curricula at all levels with "European" content,
orientation or organisation. This concerns particularly modules, courses and degree curricula
offered in partnership by institutions from different countries and leading to a recognized joint
degree.
Furthermore ministers emphasized the following points:
Lifelong learning
Lifelong learning is an essential element of the European Higher Education Area. In the future
Europe, built upon a knowledge-based society and economy, lifelong learning strategies are
necessary to face the challenges of competitiveness and the use of new technologies and to
improve social cohesion, equal opportunities and the quality of life.
Higher education institutions and students
Ministers stressed that the involvement of universities and other higher education institutions
and of students as competent, active and constructive partners in the establishment and
shaping of a European Higher Education Area is needed and welcomed. The institutions have
demonstrated the importance they attach to the creation of a compatible and efficient, yet
diversified and adaptable European Higher Education Area. Ministers also pointed out that
quality is the basic underlying condition for trust, relevance, mobility, compatibility and
attractiveness in the European Higher Education Area. Ministers expressed their appreciation
of the contributions toward developing study programmes combining academic quality with
relevance to lasting employability and called for a continued proactive role of higher education
institutions.
Ministers affirmed that students should participate in and influence the organisation and
content of education at universities and other higher education institutions. Ministers also
reaffirmed the need, recalled by students, to take account of the social dimension in the
Bologna process.
Promoting the attractiveness of the European Higher Education Area
Ministers agreed on the importance of enhancing attractiveness of European higher education
to students from Europe and other parts of the world. The readability and comparability of
European higher education degrees world-wide should be enhanced by the development of
a common framework of qualifications, as well as by coherent quality assurance and
accreditation/certification mechanisms and by increased information efforts.
In particular, Ministers stressed that the quality of higher education and research is and should
be an important determinant of Europe's international attractiveness and competitiveness.
Ministers agreed that more attention should be paid to the benefit of a European Higher
Education Area with institutions and programmes with different profiles. They called for
increased collaboration between European countries on the possible implications
and perspectives of transnational education.
Continued follow–up
Ministers committed themselves to continuing their cooperation based on the objectives set out
in the Bologna Declaration, building on the similarities and benefiting from the differences
between cultures, languages and national systems, and drawing on all possibilities of
intergovernmental cooperation and the ongoing dialogue with European universities and other
higher education institutions and student organisations as well as the Community programmes.
Ministers welcomed new members to join the Bologna process after applications from
Ministers representing countries for which the European Community programmes Socrates
and Leonardo da Vinci or Tempus-Cards are open. They accepted applications from Croatia,
Cyprus and Turkey.
Ministers decided that a new follow-up meeting will take place in the second half of 2003 in
Berlin to review progress and set directions and priorities for the next stages of the process
towards the European Higher Education Area. They confirmed the need for a structure for the

14. www.enqa.net
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follow–up work, consisting of a follow-up group and a preparatory group. The follow–up group
should be composed of representatives of all signatories, new participants and the European
Commission, and should be chaired by the EU Presidency at the time. The preparatory group
should be composed of representatives of the countries hosting the previous ministerial
meetings and the next ministerial meeting, two EU member states and two non–EU member
states; these latter four representatives will be elected by the follow-up group. The EU Presidency
at the time and the European Commission will also be part of the preparatory group. The preparatory
group will be chaired by the representative of the country hosting the next ministerial meeting.
The European University Association, the European Association of Institutions in Higher
Education (EURASHE15), the National Unions of Students in Europe and the Council of Europe
should be consulted in the follow-up work.
In order to take the process further, Ministers encouraged the follow–up group to arrange
seminars to explore the following areas: cooperation concerning accreditation and quality
assurance, recognition issues and the use of credits in the Bologna process, the development
of joint degrees, the social dimension, with specific attention to obstacles to mobility, and the
enlargement of the Bologna process, lifelong learning and student involvement.

Relevance to advanced education and research

Prof. Konrad Osterwalder
Rector of Eidgenössische Technische Hochschule
Zürich (ETHZürich)

Bologna as a Challenge
The Bologna Process was set in motion in May 1998 by the Sorbonne Declaration, which was initially signed
by the ministers of education of France, Germany, Great Britain and Italy. It emphasized the creation of the European
area of higher education as the key to promoting citizen mobility and employability, and the overall development
of Europe. At first, it may have sounded like just another politically motivated statement, that would make the
headlines for a few days and then disappear into oblivion. However, it soon turned out to be the beginning of what
might develop into the most important educational reform that Europe has seen since the sixties and seventies.
The Sorbonne meeting was followed by meetings of the Ministers of Education of all the European countries
in Bologna (1999) and Prague (2001), soon to be followed by another in Berlin (2003). It brought together
representatives of most European institutions of higher education in Salamanca (2001), where they discussed
the ideas set forward by politicians and decided to adopt them, thus paving the way for their implementation.
What was it that convinced the attendants that they should accept the challenge? Why did they come to the
conclusion that the endeavour might be worth the effort? Why did the proposed process and the envisaged
goals seem to be sufficiently relevant to higher education and research in order to justify this enormous reshuffling
of the entire European university system?
Strategic and operational aspects
There are many good reasons for the reform. Some of them are of a strategic, long-term nature, while others
are more relevant at an operational level. A number of factors make it necessary for the higher education system
to revise the profiles of its graduates. First, there is the globalisation of our economy and consequently of the labour
15. www.eurashe.be
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as well as the globalisation of many other societal problems. It is obvious that these developments would call for
more competition among educational institutions and systems for the best students, researchers and funding. The
need has also been created for all kinds of new collaborations, and for a bundling and coordination of efforts.
On a more operational level, the new profiles of graduates require a rethinking of the curricula and of the
teaching methods—new and unorthodox choices of subjects must become possible and attractive to students.
This is because today, besides being experts in their core field, they must understand foreign cultures, live and
work in places far from home, and solve problems of a global nature in collaboration with people not only from
other fields but also from other cultures and moral or ethical backgrounds. This means that students must
become more mobile, and that spending time immersed in a foreign culture is an indispensable part of any
higher education course, particularly in the engineering sciences.
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market. Of equal importance is the globalisation of ecology, safety and risks, and knowledge and communication—

The main thrust of the Bologna process is precisely that—to adjust the European system of higher education
to the needs of the times to come. This involves the promotion of mobility and thus the employability of students,
teachers and researchers mainly through the greater compatibility and comparability of the systems, and through
a Europe–wide cooperation in quality assurance, allowing for far more flexibility in course programmes thanks
to the ECTS system.
Competition
It is clear, however, that the measures proposed in the Bologna declaration will strengthen the European
Higher Education System only if the institutions involved are willing and able to be more competitive—both
externally and internally. Indeed, if students discover the importance of mobility, this will almost automatically
lead these institutions to compete for the very best students from all over the world. This in turn requires a high
degree of autonomy, and a loosening of the political grip on higher education institutions in most countries. The
strategic and financial planning, the definition of the curricula and of research projects, the choice of partners
in teaching and research and the de facto selection of their own students and faculty must be in the hands of
the universities themselves. Laws of universal admission imposed by governments and possibly extended by
international treaties go a long way towards eliminating competitiveness, and make life difficult for those striving
for quality. The quality of an institution depends first on the quality of its staff and students and only secondly
on the quality of its programmes.
It is sometimes pointed out by students that this kind of far-reaching autonomy for every single university
would be an obstacle to mobility, rather than an aid. In reality, the opposite will be true. The proposed mechanism
will allow the various institutions to gain a much sharper profile, while students wishing to become mobile will
find it much easier to determine which institution best fits their needs and potential. Nobody could honestly claim
that it makes sense for students to enrol on a programme they are not able to cope with. Many frustrated
students would result from indiscriminate admission to high-demand programmes.
More competition among the higher education institutions will lead to increasingly visible differences between
them: after a while they will offer different programmes, different curricula and even their requirements will vary—
not necessarily in terms of quality, but in how they teach, or in how much of their attention goes into teaching. In
all this, the basic Humbolt requirement—that university teaching should be based and focused on original research—
should be maintained. The tight link between research and education is essential to high quality tertiary education.
However, this model will only have a chance of surviving the challenges of today and tomorrow if we give
up the notion that all our universities are or should be world leading research institutions. If there are large
discrepancies between the claim to fame in high level research and the actual capabilities of the institution, then
it is clearly the learning environment that suffers. We must allow for a far more extensive differentiation of our
institutions, whether at the level of individual laboratories or departments or universities. It is certainly true that
top scientists with generous research budgets and a large staff of collaborators are necessary, as are the students
who are educated by such researchers, but not 30% of a cohort and certainly not 50%. Top researchers are
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often excellent teachers, but primarily for the highly talented and very independently working student. They do
not always have the patience to teach slow learners and people who need everything to be carefully explained
to them. Hence, for many students, it would be much more gratifying to be at an institution where the style of
teaching is slightly different, and more adapted to their needs. The research at these places would not necessarily
be of lower quality, but it would be less costly. It could still make an important contribution to the progress of
human knowledge, although perhaps it would not lead to as many revolutions in how we perceive our world.
How to achieve such differentiation? Again, the best approach is to allow for more and true competition.
For example, public universities could be guaranteed a basic budget that allows for excellent teaching and
research at a high level of quality, but at a moderate level of cost. Anything beyond this would have to be acquired
on a project basis from funding agencies or from private sponsors. This additional money would have to come
with a certain overhead, allowing the university to make further investments in infrastructure and teaching. In
the USA, the average overhead is 60% for private universities and 47% for public ones. Public money should
be assigned on the basis of merits for the projects.
Top–down research planning could be justified in some special cases. In general, however, it leads to a lot
of red tape and not as much innovative research. In the USA, the so–called academic earmarking of research
funds has grown alarmingly: in 1980, a total of 7 federal projects were politically earmarked involving funds of
11 million dollars, and in 1992 there were 500 such projects with a total of over 700 million dollars in research
money. This could become a real threat to the core of the peer review process.
Is this kind of system not already in place in many European countries? I believe so, although perhaps in
an embryonic state. It is now crucial to create the conditions that allow for a true differentiation throughout
Europe. The Bologna process, according to what has been discussed in Salamanca and Prague, could be highly
relevant for achieving considerable progress in this direction.
Collaboration
Competition and the scarcity of funding also call for more collaboration between institutions and the improved
exploitation of possible synergies. The Bologna process prepares the ground with its promotion of mobility, the
transparency of the system and the coordination of quality control. Smaller and larger networks of institutions
with similar ambitions and concepts, or which are complementary in what they have to offer, will enhance the
possibilities for students to change their place of study, and will allow for joint programmes and joint efforts to
bring good students from all over the world to Europe. Special attention should be given to institutions in
economically less developed parts of Europe, in the former Eastern Block, and in certain parts of southern
Europe. For these institutions, the Bologna process is a fantastic opportunity to join the rest of Europe. They
should be welcomed and supported. Most importantly, they should not be deprived of their intellectual capital
by highly developed countries. It is in this context that one realizes what the most important obstacle to the
mobility of students will be: the high cost of studying abroad, in particular if the standard of living in the host
country is much higher than that of the country of origin. Even in rich countries a certain fraction of the student
population can afford to study only because they can stay with their parents. The need for a more elaborate
system of stipends, grants and loans is obvious and will not only be one of the most important challenges for
the many governments who have signed the Bologna and the Prague documents, but also for private foundations
and philanthropists.
Conclusions
The concepts discussed above demonstrate clearly and—I hope—convincingly, that the Bologna process
is highly relevant to the future of higher education in Europe. Success and failure will not be very far apart. We
are at the beginning of what could devolve into a major undertaking with an enormous drain on our financial
and human resources, resulting only in a re-labelling of old structures and contents. But there is a fair chance
of carrying out a true and profound educational reform with positive consequences for all our societies.
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CESAER’s Position

The Bologna Declaration: Policy & Implementation
CESAER —The Conference of European Schools for Advanced Engineering Education and Research— is
an expanding international association of 50 leading European universities and schools specialized in engineering
education and research. CESAER members include countries that signed the Bologna Declaration. The main
objectives of CESAER and its members are to provide high-quality engineering education in Europe and
to build linkages in research as well as in postgraduate and continuing education.
The common characteristics of CESAER members are:
• High-level scientific engineering education, integrated with internationally recognized research conducted by
the teaching staff, students, and doctoral or post-doctoral researchers.
• High standards for preparation prior to entry and for student progress.
• An established tradition of relations with industry in the fields of education and research.
The objectives of CESAER and the Bologna Declaration are consistent on two levels:
• First, CESAER has from its inception endorsed the concept of a “European Area of Higher Education” in
engineering. The realization of this concept will greatly enhance the ability of European universities to compete
in the international marketplace and to respond to the needs of students, employers and society.
• Second, CESAER supports those aspects of the Bologna Declaration that would:
- Broaden the educational experience, cultural background, and linguistic abilities of
engineers.
- Intensify European industrial and economic cooperation through university-level education and research.
- Encourage diversity and high standards in European engineering education.
- Promote quality, comparability, mobility, and international recognition of the qualifications of European
university–educated engineers.
- Increase collaboration in engineering education and research among leading European universities.
CESAER’s Statement on the Bologna Declaration
This document expresses the views of the CESAER membership —views that are consistent with those of
most European engineering universities— on the strategic questions surrounding implementation of the Bologna
Declaration. These views should be carefully considered by any organization involved in the implementation
process, and in particular by the European Ministers of Education who will meet in May 2001 to determine
objectives and strategies for the next phase.
A. Recognition of European Engineering Universities in the Bologna Process
• The engineering universities of Europe form a sector of vital importance in higher education that
should be specifically represented in the councils that determine the strategies and processes for the
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implementation of the Bologna Declaration. Those strategies must take into account the mission, public
and professional responsibilities, and the way in which engineering universities influence technological
growth, workforce development, and ultimately the European economy.
• Engineering universities should be represented in discussions concerning any regulations that may
affect the mobility of students and graduates and the recognition of their educational credentials. These are
critical issues for engineering universities, given their role in preparing competent and mobile professionals
for the employers and professions that are served, and ultimately for the public.
• The process of implementation should have clear provisions for input from the engineering universities
of Europe on issues such as the level and designation of degree programmes, the competencies that
graduates will possess, selection policy, length of study, quality assurance, accreditation, and international
recognition.
• Budget and funding policies, at a national and European level, must recognize engineering universities
as a distinct class of institutions with unique needs and potentials. Flexible systems and study grant
regulations must be devised to allow Bachelor–level graduates to continue in Master–level course work,
on either a full– or part–time degree basis, or to take individual subjects for continuing professional
development.
B. Considerations at the System Level
• CESAER supports the concept of undergraduate- and graduate-level education, but it is noted that
a single standard for the length of each phase may not work in every system. The ability to compare
study levels is most important. Therefore, whatever the division of studies or names given to phases or
diplomas may be, the work should be described in a manner that permits equivalencies and academic
standards to be accurately determined.
• The concept of a standardized European Bachelor’s degree is in conflict with the principle of academic
diversity. Programme should be designed to meet local and national needs according to international
standards.
• The “Bologna” Bachelor’s degree should be viewed as part of an educational continuum. Although
a Bachelor–level graduate may choose to enter the labour market, additional education will be required to
achieve the competencies associated with Master–level graduates or to meet the expectations of employers
for continuing professional education.
• Differences in national systems and secondary preparation should be resolved in a manner that
preserves student mobility and enhances the likelihood of academic success. The crucial pivot point
lies at the conclusion of the Bachelor’s phase; therefore, the competencies achieved at the end of that phase
become more important than entry qualifications. Rather than seeking to harmonize pre-university preparation,
the emphasis should be on producing readable and comparable outcomes at each level.
C. Institutional Policies and Practices
• Institutional flexibility should be maintained or even encouraged. European engineering universities
should not be limited in their ability to determine the areas of study in which Bachelor’s and Master’s
programme will be offered and the areas in which an integrated sequence leading to a Master’s diploma is
more appropriate, or in their ability to offer degree programmes that may have broad academic or more
specific professional objectives. Any designation of a Bachelor’s programme as the first part of a specific
Master’s programme should remain an institutional prerogative.
• European engineering universities should be free to determine their own selection policies and
procedures, in keeping with national, institutional, faculty and professional standards, as well as market
conditions. In turn, institutions should ensure that students admitted to any given study programme are
prepared to achieve the level defined for a European university engineering Bachelor’s or Master’s degree.
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education at such a level that the students have a fair chance of obtaining a final degree and to achieve
the competencies which are the goal of the education programme.
• CESAER views the ‘European Area of Higher Education’ as a marketplace in which engineering
universities should be able to freely compete for students with all other post secondary institutions.
To encourage mobility, engineering universities should be able to enrol students who come from Bachelor’s
level programmes in higher professional schools for the second–cycle or Master’s phase. In this scenario,
an engineering university may require additional studies, including a bridging programme, to ensure that
each incoming student is fully prepared to succeed in a university Master’s programme.
• Candidates for second–cycle or graduate–level study programmes should present appropriate
Bachelor’s degrees or documented equivalent course work. The goal is not to obstruct, but to enable
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The critical issue is that the entrance qualifications used by a university should allow that university to provide

students to continue and to succeed. In that spirit, an engineering university may have additional requirements
to overcome national or systemic differences in preparation, to remedy individual deficiencies, or to maintain
quality and meet professional standards. CESAER notes that engineering accreditation agencies commonly
expect that students admitted to an advanced–level engineering programme will have an acceptable
engineering Bachelor’s degree or its equivalent.
D. Accreditation and Recognition
• The levels of education defined for the ‘European Educational Space’ must take into account the
specific needs and demands of engineering education, including professional expectations. When
defining levels, the diversity of this sector must be recognized in terms of institutions, but more importantly,
in terms of the leadership roles that engineering graduates play in European business, government and
industry. CESAER supports the concept of accreditation as a vehicle for quality assurance, cooperation and
mutual recognition. Whatever system is developed, it should respect the diversity of European engineering
education and preserve the ability of engineering institutions to respond to emerging needs.
• CESAER supports an outcome-based approach to determining the quality of study programmes.
European engineering universities should move toward a common approach and terminology for planning
and documenting study programmes, built upon credible objectives and outcomes, assessments at the
programme and course level, and consequent efforts to improve. The need for, and feasibility of, a diploma
supplement should be investigated.
• CESAER believes that accreditation systems should be developed at a national rather than at a
European level, with due regard to national educational standards and quality assurance policies, the
expectations of stakeholders, and the exigencies of international recognition. Systems based upon shared
principles may differ in detail but still achieve the larger objectives of cooperation and mutual recognition.
• The engineering leadership organizations of Europe must play a formal role in any “Bologna”
discussions on accreditation. Accreditation principles and processes for this sector must come from a
cooperative effort of engineering educators, employers and working professionals. CESAER can provide a
forum for discussion of the competencies or graduate profiles that may be translated into accreditation
standards.
• CESAER encourages further implementation of the European Credit Transfer System (ECTS) mechanism
among the engineering universities of Europe. Using the ECTS format as a common base, faculties may
need to add information to facilitate the analysis and recognition of courses, such as course objectives,
outcomes, and the methods used for evaluation.
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Executive Summary

This is a distillation of the views of CESAER and its members on various strategic and policy
questions related to the implementation of the Bologna Declaration.
Cesaer —The Conference of European Schools for Advanced Engineering Education
and Research—is a multinational association of some 50 leading European universities
and schools specialized in engineering education and research. These institutions exert
a powerful influence on technological growth and workforce development, and ultimately
on the viability of the European economy.
Desired Outcome: The realization of a ‘European Area of Higher Education’ in engineering
will enhance the ability of European universities and graduates to compete internationally. Within
this space, engineering universities should be free to offer programmes in competition with all
other post-secondary institutions.
Representation: The engineering universities of Europe form a strategic sector of higher
education that should be specifically represented in the councils that determine the strategies,
processes, and policies for the implementation of the Bologna Declaration.
Financial Implications: National and European budget and funding policies must recognize
the unique needs and potentials of engineering universities.
Educational Continuum: Engineering students who have completed the Bachelor’s phase,
or first cycle, will simply be at a pivotal point. They will need additional full- or part-time education
at the Master’s level, or access to individual courses, in order to acquire the professional
competencies expected by employers. Flexible systems and study grant regulations must be
devised to take advantage of the open market and educational continuum that 'Bologna' will
create.
Flexibility and Transparency: Institutional flexibility and discretion must be maintained, if not
increased. Institutions should be able to determine the areas of study in which Bachelor’s and
Master’s programmes are appropriate, selection policy, programme objectives, and curricular
requirements, including provisions for additional studies to ensure that all students meet quality
standards.
Accreditation: Leading European engineering organizations must play a formal role in any
discussions on accreditation. Outcome–based accreditation, developed at a national level, offers
a vehicle for quality assurance, communication, cooperation, and mutual recognition in the spirit
of “Bologna”.
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Rheinisch-Westfälische Technische Hochschule Aachen.
Prof. D. de Werra,
École Polytechnique Fédérale de Lausanne.
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Viewpoints from industry

Mr. Wim B.J. Philippa
Secretary General of the European Round Table
of Industrialists (ERT16)

Wim Philippa is since 1998 Secretary General of the European Round Table of
Industrialists, a forum of 42 European industrial leaders that aims to promote the
competitiveness and growth of Europe’s economy. ERT Members are Chairmen and
Chief Executives of major European companies.

The challenge of learning in a European knowledge-based society
European business and industry are concerned about Europe’s capacity to remain competitive in the global
market. It is generally recognised that Europe does not sufficiently maintain or make use of its potentially rich
human resources. In March 2000, the Lisbon European Council set ambitious targets to be met by the year
2010 to improve Europe’s competitiveness. Inter alia, it invited the Member States and the Commission to adapt
education and training systems to the demands of the knowledge society, to improve the employability of
European citizens and to treat lifelong learning as a high priority.
ERT welcomed the education and employability targets set out at Lisbon. Their fulfilment is essential in a
world of ever increasing international competition and rapidly changing technology. The education, personal
qualities, attitudes and behaviour of Europe’s citizens are essential ingredients for success.
Currently, European business and industry is often faced with crises posed by shortages of professionals
in engineering, information, communication and other technologies. 500,000 IT jobs were left unfilled in 1998.
800,000 IT jobs are vacant in 2002. Such shortages handicap growth, innovation, productivity—and employment.
ERT noted that the European Council decided in March 2002 in Barcelona to boost European innovation
and competitiveness by increasing overall spending on R&D and innovation in the EU from the current level of
1.9% of the GDP, ‘with the aim of approaching 3% of the GDP by 2010’. It was also stipulated that two-thirds
of the additional investment in R&D should be supported by the private sector. ERT is both interested in and
concerned about this recommendation and is now looking closely at what drives company R&D investment in
Europe, with a view to discussing these findings with the European Commission.
Preliminary results from our Survey of ERT Members indicated that the availability of appropriately skilled
experts or researchers is a key factor in their company’s strategy towards R&D investment in Europe. The majority
have told us that not only are they having to look worldwide to recruit skilled staff, but some are having to locate
R&D efforts outside Europe because of the shortages here.
So what needs to be done?
Action on three levels —the level of the individual, the workplace and the education system— is essential.
We need to focus on:
• Making far greater efforts to increase the numbers of science, technology and engineering graduates, by
placing more emphasis on developing scientific and technological literacy in early education;
• Developing local and regional fora of representatives of Government, education and business to define the
short, medium and long-term skill requirements of leading economic sectors;
• Encouraging business and academia to define on-line European processes for exchange of information leading
to collaboration in the development and commercial exploitation of projects;
16. www.ert.be
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value after a process of public discussion and interaction with other ideas.
The Lisbon challenge extends to education authorities, every individual, employers of all sizes, as well as
governments and the European institutions: all have adjustments and contributions to make. But the education
system underpins everything. We must adapt the system to meet the higher expectations placed upon it. And
we need to recognise that this cannot be done ‘on the cheap’.
Only through an appropriate investment in education can Europe hope to stimulate and sustain the level and
quality of jobs envisaged at Lisbon.

Mr. Egbert Appel
Member of the Executive Board of Hilti AG17
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Securing adoption of the Commission Proposal to create a Community Patent. Additionally, giving easily
attained, short-term temporary intellectual property protection to ideas that may generate economic and social

Egbert Appel joined the Executive Board of Hilti AG in 1994 and is responsible for
human resources, finance and information technology. He is also Vice-President of
CEMS (Community of European Management Schools) and of UNITECH International.

Need for closer involvement of industry
After all, the ‘Bolognia Declaration’ and its implementation offers more opportunities than risks for engineering
universities. Looking at the comments in various sources it is painfully clear that the European area of higher
education needs discussion and change in order to be competitive in an ever–changing world while maintaining
the foundations that made it strong. The industrial world is a partner, challenger and customer during and after
the change.
European industry expects cooperation with technical universities far beyond the existing relationships. I
would like to highlight those needs and expectations under the following criteria:
– Customer orientation
– Quality assurance and quality improvement
– Competition through core competencies
– Financial autonomy and funding
Customer orientation is needed because there is not only a public mission to teach students but also a
generic need to reflect the interests of the industry. Industry must succeed with the “end product” through the
integration of graduates who are developed into leaders and create a sustainable future development for
companies and their employees. Today’s leaders need knowledge and expertise but also skills, competencies
and business ethics. This must have an impact on the curricula of Master’s programs. Involving practitioners in
the teaching is almost mandatory and can help both sides. Though European universities are good at laying
the theoretical foundations, they must get better at accepting ‘soft skills’ in leadership, business attitudes and
ethics as important drivers for success. Logically managers and experts with industrial experience should be
involved in defining the ‘common body of knowledge’ and consequently also in teaching.
Quality assurance and quality improvement are critical because only through measuring quality can one
measure performance. This leads to competition and benchmarking with transparent standards. Permanent
evaluation based on jointly agreed quality standards for teaching content and teaching processes will sharpen
17. www.hilti.com
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the profile of engineering universities beyond their existing image. In order to avoid misunderstanding, in general
the current offer of Master–level programs at technical universities is excellent and initial steps towards the
(self–)assessment of quality targets confirm this perception. However, there is still need for improvement as far
as interdisciplinary, cross-functional, cross-cultural and business/economic learning is concerned.
Competition through core competencies means raising the bar. Nobody can be the best at everything
and therefore the Master’s program leaves room for segmentation and concentration. While maintaining the
good European practice [of basic, general education (Bachelor–level) completed by excellent large–scale
specialization (Master–level) which should be considered as being 2 parts of 1 piece], there must be national
and European cross-school networks which will enrich and complement the specialization process. Thus, the
mobility of students will be fostered, superior academia will be attracted and cooperation with industrial partners
will be inspired. Some universities may therefore focus more on teaching in Bachelor’s and Master’s programs
while others focus more on research through Master’s and PhD programs. Partnering among universities will
take on a new dimension.
All universities need financial autonomy and basic budget needs must be covered through public funding.
A clear distinction between need–to–have and nice–to–have must be developed according to specific
core–competencies of the individual university and there is no need to treat every university in the same way.
However, large-scale access to Master’s programs is a must. Additional funding must be generated through
revenues according to the profile and the performance measured through quality standards. On top of that,
focussed research activities complemented by research partnerships and even strategic alliances must contribute
to higher revenues. Funding, subsidies and financial economy should thus have more than a one-year horizon.
European companies can play a new role in sponsorship if European policymakers in turn create appropriate
tax advantages in a revised tax system.
Especially within the Master’s programs individual companies as well as industrial associations and networks
can play a crucial role. Exposing future leaders to the real business world while they study will enhance the
results. Cooperation in defining curricula, accreditation and quality standards between engineering universities
and the industry will leverage the excellence of a large part of the European Area of Higher Education.
Above all, let us not forget that research–based engineering universities in Europe have contributed a great
deal to Europe’s industrial wealth and performance through excellence in education and research. The challenge
is to excel further.

Reinforcing the global dimension of European engineering education

Prof. Burkhard Rauhut
Rector of Rheinisch-Westfälische Technische
Hochschule Aachen

Systematic and constant efforts are necessary to ensure that as many non–European students as possible
gain engineering qualifications in Europe, and that they gain access to suitable positions in the economies of
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the institutions generally have high numbers of non–European students, it is not clear how many of these students
complete their degree and succeed in making use of their engineering competencies in their country of origin,
in a European country or in any other. What is clear is that the majority of these students come from a relatively
small number of countries, and that students from some other countries are often not represented in the European
engineering higher education system.
A joint investigation of the overall situation and CESAER’s united approach towards strengthening the
global dimension of European Engineering Education, ideally supported by European political forces, is therefore
needed.
The need to agree on a common understanding
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countries and regions worldwide. A look at the statistics of the CESAER member institutions reveals that although

In this context we cannot simply look at the number of international students enrolled or applying for admission.
Only those students who de facto achieve a qualification in engineering, certified by a formal degree, and succeed
in applying this qualification in a relevant professional situation can be considered in this enquiry. CESAER
members should agree on this view and consequently record their output in terms of international engineering
graduates at the various levels. We should consider the ratio of international graduates to international students
enrolled as an indicator of the effectiveness of our schools as global educators of engineers and include the
monitoring of this ratio within the framework of the quality assurance of all CESAER member institutions.
Tracing international students’ careers
European universities often have limited access to information on the careers of their graduates, but every
institution does at least have close contact with those graduates who are subsequently employed by a university
as research or teaching staff. CESAER members should systematically document these figures according to
nationality and area of engineering.
Compared to engineers who find employment in national or international industry, graduates who enter a
career as a researcher or teacher in higher education abroad tend to maintain closer contact with their former
university. Experience has shown that members of this group usually function as effective ‘ambassadors’ of the
institution and of the system to which they owe their qualification. It is desirable for CESAER member institutions
to report existing international links and networks of this kind and to determine to what extent these can be
considered relevant for increasing the awareness of potential students of European engineering education
institutions.
Regional deficiencies in the Global Dimension of European Engineering Education
Engineering students from certain countries seem to lack interest in Europe. Those who are interested may
not find the information or support they require. We should not just accept the fact that Africa is out of touch
with European engineering and engineering education. We should not be content with the fact that hardly any
US or Japanese engineering students include a period in Europe in their programme of studies. We should
attempt to amend the imbalance in the appeal of US and European higher engineering education institutions
for students from Latin America.
CESAER actions to overcome barriers
There is not only the problem of improving the information on educational opportunities in Europe, or marketing
the value of European engineering education and research. There are also fundamental obstacles, even for highly
qualified and motivated students, in terms of language, funding and the differences between the education
system of their country and that of the European country. When addressing certain target groups, CESAER
institutions must have a comprehensive understanding of their specific situation and conditions, and must offer
facilities —particularly with regard to funding— in order to assure students that the barriers to a European

31

Bi-annual report 2002

education career can be overcome. In addition to overseas recruiting efforts by individual countries and institutions,
CESAER should take advantage of its great potential as a common outreach platform for member institutions.
This would require identifying the precise added value to be addressed by CESAER itself and shaping a service
dimension accordingly. Such a development would not only comply with the general orientation of the new
Erasmus World18 programme, as recently announced by the European Commission, but would also be eligible
for financial support.

Preparing for Berlin 2003

Prof. Jacques Lévy
Director of Ecole Nationale Supérieure des Mines
de Paris / ParisTech (1994-2001)

The implementation of the measures and actions resulting from the Sorbonne Declaration (May 1998), the
Bologna Declaration (June 1999) and the Prague Communiqué (May 2001) is partially in progress and partially
under discussion. This process, which is usually referred to as the ‘Bologna process’, will be of considerable
influence on the restructuring of the systems of higher education in Europe. As such, it will affect student
admission policies, syllabus design and student graduation at universities associated with CESAER.
In order to formulate the views of the universities associated with CESAER and to pass these on to the
European Ministers of Education, the European Commission and other industrial and social stakeholders,
CESAER set up a special Bologna Working Group (BWG) in August 2000. The group prepared a document
entitled The Bologna Declaration: Policy & Implementation that was published in February 2001. On the basis
of this document, CESAER published a special report entitled Communication of CESAER on the Bologna
Declaration that was distributed and discussed during the Convention of European Higher Education Institutions
held in Salamanca in March 2001.
The European Ministers of Education will meet again in Berlin in September 2003 to assess achievements
and to foster new developments. Therefore, CESAER felt the need to establish in April 2002 a renovated Berlin
Seminar Working Group (BSWG) to further elaborate on CESAER’s position and to address new issues appearing
in the latest Bologna agenda.
The BSWG is composed of members of CESAER and SEFI. Moreover, the BSWG was given as a priority
task the preparation of a major seminar on engineering education and Bologna, which would frame and support
an open debate that would ultimately lead to convergent positions by CESAER and SEFI, the two most
representative European academic engineering organizations.
A progress report by the BSWG was presented both at the SEFI Annual Conference in September 2002 and
at the CESAER General Assembly in October 2002 and the official launching of the seminar was publicized in
November 2002.
The seminar The Future of Engineering Education in Europe will take place in Helsinki on February
7-8, 2003.
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September 2003.

Seminar
The Future of Engineering Education in Europe
Helsinki University of Technology (HUT) - February 7-8, 2003
February 7
14h00-16h00

Opening Ceremony
Chair: Prof. Hans Kaiser, Chairman of the Berlin Seminar Working Group
Welcome addresses
Prof. Tor-Ulf Weck, President of SEFI
Mrs. Anita Lehikoinen, Counsellor of Education, Ministry of Education, Finland
Opening of Seminar
Prof. Paavo Uronen, President of CESAER 2003–2004
Keynote speech The Engineering Career in the 21st Century
Senior representative from industry

16h00-18h00

Parallel working group sessions
1. Opportunity for European degrees. The development of ‘European’ degrees at the
Bachelor’s and Master’s level, the role of networks and alliances
Chair: Prof. Günter Heitmann, TUBerlin
2. Policy matters. The political and legislative framework for higher education
Chair: Prof. Konrad Osterwalder, Rector of ETHZürich
3. Industrial viewpoints. The relevance of Bologna to industrial needs
Chair: Prof. Tor-Ulf Weck, Vice-Rector of HUT
4. Application-oriented programmes. The implications of Bologna for applied engineering
programmes
Chair: Prof. Johann-Dietrich Wörner, President of TUDarmstadt
5. Mobility. The impact on mobility, both vertical and horizontal
Chair: Prof. Marinela García, Director of International Relations, UPMadrid

20h30

Gala Dinner
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The conclusions reached in this seminar will be presented and discussed at the European University Association
(EUA) conference in Graz in May 2003, a second milestone on the way to the European Summit in Berlin in

February 8
09h30-12h30

Parallel working group sessions – continued

12h30

Lunch

13h30-16h00

Closing Session
Chair: Prof. Hans Kaiser,
Reports of Working Groups
1. Opportunity for European degrees
2. Policy matters
3. Industrial viewpoints
4. Application-oriented programmes
5. Mobility
Plenary Discussion - Formulating the First Consensus Statements

16h00

Closing of the Seminar
Prof. Paavo Uronen, President of CESAER

19h00

Departure for the city of Espoo and Reception
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Members of the CESAER/SEFI Berlin Seminar Working Group

Prof. Hans Kaiser
University of Technology Vienna (Chairman)
Prof. Marinela García
Universidad Politécnica de Madrid
Prof. Torbjörn Hedberg
Lulea University of Technology
Prof. Günther Heitmann
Technische Universität Berlin
Prof. Dietmar von Hoyningen-Huene
Mannheim University of Applied Sciences
Prof. W. G. Jones
Imperial College London
Prof. Konrad Osterwalder
Eidgenössische Technische Hochschule Zürich
Prof. Tor-Ulf Weck
Helsinki University of Technology
Prof. Johann D. Wörner
Technische Universität Darmstadt
Mrs. Françoise Come
Secretary General SEFI
Mr. Jan Graafmans
Secretary General CESAER
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Challenges

Research engineering universities will be strongly challenged in the coming decade. On the
institutional side, adaptation to better fulfill their mission will become a priority as university
managers increasingly operate under new societal and political pressures and financial
constraints. Substantial research advancement will likewise take place as the ongoing merger
of traditionally separate disciplines develops.
Hence, we have asked the recently elected president of CESAER for the 2003–2004 period,
Rector Paavo Uronen of the Helsinki University of Technology, to present us with his view on
upcoming institutional challenges, and several of our senior academic staff to give us a brief
tentative prospect for the coming 10 years within their field of activity.

The Institutional development ahead

Prof. Paavo Uronen
Vice-President of CESAER 2001-2002
Elected President of CESAER for 2003-2004
Rector of Helsinki University of Technology

Technological universities, like all universities in Europe and elsewhere, will face many changes and challenges
in their future operations.
Autonomy
First, there is the question of autonomy. For hundreds of years, universities have safeguarded their autonomy:
their freedom of research and education and their right to self–governance. The situation has been different in
the U.S. and Europe and also in private and public universities. In Europe, most universities are publicly–funded.
Thus, the following comments are aimed primarily at them.
After the Second World War, the autonomy of universities was questioned and jeopardized in many ways;
in many countries, the owner (i.e. the state) changed the financing of universities so that it became dependent
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Further demands from society include more efficient use of research results and training for academic
entrepreneurship and knowledge transfer. So, in addition to the traditional tasks (i.e. research and education),
there now exists a third task which could be referred to as services to society.
A further threat to the autonomy of universities is the sharing of research contracts with the private sector,
which in many cases already constitutes a considerable part of the overall funding of universities. Typically, these
funds are strictly earmarked and the financing party usually sets the objectives of such research.
In connection with this development, the issues of intellectual property rights (IPR) are becoming very relevant
and important. It is therefore crucial that universities retain sufficient autonomy regarding economic issues, and
the rules concerning IPR will be clearly defined.
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on results, and the state itself sets the objectives of results. Universities therefore have results-based funding.

Governance
The autonomy of universities has historically included the right to organize and elect their governance models
and leaders freely. In addition to academic organization, many universities currently have Advisory Boards or
similar bodies, which include or consist of various representatives of the surrounding society.
As mentioned above, society’s interest in universities’ operation has increased remarkably. Therefore, it can
be also seen that ‘outsiders’ want to participate in the operational governance of the university. Today, in many
countries, the council or senate (the highest decision–making body) will already include members from industry
and other stakeholders. The survey carried out by CRE a few years ago clearly showed that the vast majority
of university leaders wished to maintain the traditional self-governance model, in which the academic community
itself elects its management. Also, teachers should, according to the survey, elect the Rector, although not
necessarily from the same university. We already have examples of university leaders coming from outside the
academic community, and considering the economic facts, the changing financial bases, and technology transfer,
this might be a valid option. Universities must thus be open to this kind of development, while retaining their
autonomy, particularly with regard to scientific and academic issues.
Financing
The financial situation of universities will probably continue to follow the current trend: the growth rate of direct
public funding will decrease, and in most cases it will, in absolute figures, grow only to compensate for inflation.
The growth in university budgets will come mainly from outside sources, i.e. industry, various organizations
and agencies, the EU, foundations and other non-governmental sources. It is therefore up to the universities
whether they want to grow in this way, keeping in mind that this additional funding will in most cases be earmarked
and provisional. It is impossible to finance new basic research or education operations permanently with this
support. Therefore, the strategy of universities must also include exit options (i.e. the termination, for example,
of educational programs that are no longer relevant to the needs of industry).
The issue of tuition fees is also relevant in many countries, and European universities are no exception. In
the long run, I do not see that it will be possible to ensure universal free tuition at any university.
Recruiting
The main asset of a successful university is its students and staff. Age classes in Europe are decreasing and
competition is becoming increasingly tough. Technological universities especially need to renovate their recruiting
activities. Recruiting campaigns are also needed to attract students from outside Europe, as are active measures
for staff recruiting worldwide. In this area, I believe European collaboration and programs to be very important
vehicles, and all measures activating student mobility are welcome.
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Technology
Technology is perhaps the most important force of change in university education. Distributed learning,
distance education, on–line education and the virtual university are today a reality. This has also brought about
new types of education providers and more competition in the market place. Some critical issues here include:
• What is the correct balance between the classical and modern methods of education, and how should we
improve and renovate traditional education?
• Can all aspects of higher engineering education be taught via the Internet? For example, how can one teach
design skills, teamwork and communication skills, not to say laboratory exercises?
• How do we compensate the faculty’s workload and solve the IPR issues?
• What kinds of investments are needed and can we combine public and private interests in an optimal partnership?
Globalization
In most cases, the term globalization today means building an efficient network of production, sales and
service subsidiaries capable of penetrating markets elsewhere. But the new global knowledge economy also
means more learning from the world is needed (i.e. competitive advantage is based on knowledge). The leading
companies must therefore be capable of sensing, identifying and accessing new competencies, new knowledge
and innovative technologies from different places around the world. Furthermore, they must mobilize the more
or less scattered knowledge and new technology, turning it into new products and services and changing their
operations accordingly. This meta–national type of operation is a challenge to universities: we must develop our
research and education so as to become attractive and innovative sources in this global game.
Globalization will also affect universities in another way: the emerging new technologies and new providers
of higher education will open up the global educational market and provide global competition. Thus we face
several challenges and threats, such as:
• What will happen to national education systems and cultures?
• Can globalization be used to improve education?
• What are the national and regional policies in this situation?
• What kind of changes to syllabuses and quality assurance measures are needed?
• Can universities still claim that they are able to fulfill the needs of students, staff and society?
Teaching and learning structures
The ongoing Bologna process will affect teaching structures in the future as described elsewhere in this
report. The crucial point here is that the close integration of research and education in European technological
universities will remain strong and efficient. It is also likely that different paths will lead to a formal degree in the
future: i.e. studies in several universities (mobility), studies via the Internet, work experience, special seminars
or courses, etc. Educational structures will thus also become more flexible.
Concerning the structure and contents of different study programs, both at undergraduate and graduate
level, we must increase the interdisciplinary nature and functionality of our programs. The programs of the future
will no longer be so closely linked to certain industries: we need more generic and multiscientific programs.
Quality
The most important demands for higher education and research in engineering and technology are quality
and relevance to the society. Quality assurance and evaluation methods, and the accreditation of degrees have
been the topics of active and lively discussion between academia and authorities for a while now. Different
countries have different systems and ways of operating and I do not believe that we will be able to create a
pan–European system of quality assurance and accreditation, although some kind of harmonization based on
national system development is necessary. Here CESAER can play an active and positive role.
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It is a fact that today there is tough competition for students, staff, resources and prestige both at a national
and an international level. This requires universities to become more market oriented, aggressive and competitive,
creating a new managerial and entrepreneurial culture in contrast to the more traditional and collegial academic
culture.
This development raises several problems and questions:
• How far from our ‘core business’ should we go in striving for business?
• What kind of organization and budget is needed to market of the university and will it pay back?
• What role will professors play in this development?
• What will happen to collaboration in this ‘battle’?
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Competition

Summary
Universities, and especially research engineering universities, are at a crossroads of different roles, needs
and trends resulting from the development of science and technology and global development. Universities
might respond to these demands in different ways depending on national and local requirements and regulations,
but international cooperation and the exchange of experiences and information will be of great help in the
demanding tasks faced by university leaders. Therefore, CESAER has been created and its operations and
activities must be developed further in order to serve its members in the future.

Research prospects

Prof. Richard Kitney
Imperial College London

Richard Kitney OBE, FREng, FRCPE is Professor of Biomedical Systems Engineering,
former Head of the Department of Biological and Medical Systems, is a Visiting
Professor at MIT and has published over 250 research papers

Biotech
I can still remember the excitement I felt in the mid–1960s when I first saw the film Fantastic Voyage. Doctors
have to clear a life threatening blood clot deep in the body which could not be reached by normal surgical
methods. The solution is to send a team of highly trained surgeons in a tiny submarine which travels through
the systemic circulation to the site of the problem. Before entering the submarine the surgical team are reduced
in size within a special machine. The whole scenario fired my imagination and caused me to become an engineer.
Now in 2002 I certainly believe that over the next 20 years the ability to carry out micro-surgery from
within the body will become a reality.
At this point you are probably wondering if I'm mad! It's 1am on Saturday 24th March 2018; a major traffic
accident occurs five kilometres from Heathrow airport on the M4 motorway. One of the victims, a 28-year old
man, is rushed to St Mary's Hospital, Paddington with partially severed nerves in the spinal column just below
the neck. The minimal-access neurosurgeon at St Mary's decides that quadriplegia can be avoided by repairing
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the damaged nerves from within the spinal column. The ultra–high resolution MR scan of the patient's spinal
column has been processed by The Department of Neurosurgery's virtual reality computer and the computer
has created a virtual world. Using a technique called total immersion the surgeon can inspect the nerve damage
as if he were walking through a three-metre diameter tunnel containing 10–centimetre cables. In addition, the
Interventional Magnetic Resonance (iMR) scanner allows the surgeon to proceed up the spinal column with a
micro-endoscope which is a surgical robot under his direct control. The robot can be controlled externally,
although because the surgeon is fully ‘immersed’ in the patient's spinal column, it is as if he is repairing the nerve
damage directly.
How plausible is this story? Well, all the technology already exists; there is a fully operational iMR scanner
in the basement of St Mary's Hospital; we have developed the type of automatic 3D visualisation software
needed for the nerve repair procedure; the VR computer required for the procedure is on order; we have a patent
on an optical micro-endoscope and have built a working version which is also capable of local MR imaging via
a coil on its tip.

Prof. Börje Johansson
Kunglika Tekniska Högskolan - Stockholm

Börje Johansson is Professor of Applied Material Physics at the Department of
Materials Science, a member of the Program Advisory Committee of the MAX
Synchrotron Radiation Laboratory since 1990, a member of The Royal Swedish
Academy of Sciences since 1997 and a consultant at Los Alamos National Laboratory
(USA).

Nanotech
The miniaturisation of electronic devices has triggered incentives to expand this approach to a number of
other research areas. New and exciting results in nanoscience and nanotechnology are continuously reported.
The research, which is truly multidisciplinary, covers a broad range of physics, chemistry, materials science,
biotechnology and medicine. Nanotechnologies now form the basis of advanced materials design, biotechnology,
medicine, sensor technology, and many other areas. Nanotechnology is now in use in many production processes,
particularly in microelectronics, but a number of research discoveries are still to be made before its full potential
is reached.
To cover the entire research and development area of nano–based technology, it is necessary to bring
together physicists, chemists, material researchers and design/production engineers to develop the technology
all the way from atomic species to the production facilities for nano– and micro–based elements. On the other
hand, researchers in medicine provide input from their field with the potentially large market for drug delivery,
tissue engineering, cell separations, diagnostics and monitoring using nano-sensor technology and specially
prepared nano-particles injected in the blood vessels.
Linking biotechnology and nanotechnology is the next step in the development of numerous applications
in biology and medicine. This adds a new dimension to the creation of devices for use in in–vitro and in–vivo
applications that were unthinkable only a few years ago. The vision is to be able to use ‘biochemical factories’
to engineer components with complex structures and unusual properties and performance. The building blocks
can be made with a high degree of complexity, e.g. multi–components and multi–layered configurations. These
building blocks can be assembled by self–organization on patterned surfaces to form the required structures.
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of electronics with the visionary goal of developing a quantum computer. The study of the magnetisation of
ultra–thin magnetic layer films has led to the discovery of the Giant Magneto–Resistance (GMR) effect now widely
used in data storage media. New highly efficient sensor and storage materials that use this property offer great
promise in the drive towards new commercial applications. This has also led to a very active research field, called
‘Spintronics’, based on the electron’s spin property, where new achievements in computing and data storage
are expected.
Another nanotechnology vision is to develop systems for the production of nano–structures in a reliable and
efficient way. These systems can be compared to today's manufacturing of cars, which are produced in highly
automated cost-effective production lines using robots and other automatic manufacturing equipment. Ten years
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The ability to control materials and make structures on a nanometer scale will be crucial to the application
and engineering of quantum systems. In the field of quantum transport, it may be possible to create new types

from now, micro vehicles of similar capabilities as today's road vehicles, e.g. to be used as blood vessel vehicles,
will be produced on a large scale in highly automated and cost effective micro production lines capable of high
speed production at nano accuracy.
An optional implementation of nanotechnology requires a truly multidisciplinary approach from the scientific
community. Never before has such a broad range of scientific disciplines faced a common research goal with so
many opportunities. It seems appropriate that the new millennium starts with such a great visionary challenge.
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Information and communication technologies
Communications
Communications systems are without any doubt the engineering technology that has had the greatest impact
on human life worldwide. Restricted in the 1980s to the areas of broadcasting and advanced radar and sonar
surveillance systems, the personal touch of communications has exploded in the last decade. Never before has
a technology penetrated our lives so quickly and so thoroughly. Without taking into account satellite services
and optical communications, the second generation (2G) of wireless (GSM) has surpassed the PC market
worldwide in users, technology investments and revenues. Clearly not only technology but also a perfect matching
with social demands is responsible for this great technological event. Rather than information availability, it is
connectivity that is in continuous demand.
It is amazing that, supported by economic plans rather than real market demand, the UMTS or 3G
systems have not been fully adopted, which has led to an economic crisis in many communications
operators. The major difference is that while operators were the driving force for 3G, without proper technological
support, 2G was promoted by technology providers who are much more aware than operators are of the proper
match between market demands and technology viability. 4G systems will probably come to the world scene
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before any significant success of the sophisticated and complex 3G. Wide, local and/or personal wireless network
systems, which provide connectivity a la carte, are much more in the scope of the R&D activities than a mere
wideband radio system that can only be used by sophisticated users. The crisis probably acts as a strong
motivation to return to investment in communications technologies, leaving content development as a secondary
issue. The present decade will provide spectacular advances in reconfigurability and radio resource management
that were no longer being considered by operators just five years ago.
At the same time as wireless moves forward, technologies that were listed as intermediate like X–DSL or
the new generation of cable modems evolved in their role of mitigating the delay that wireless suffers pending
the arrival of optical transport to our homes. These changes are more challenging than in any other fields since
they occur in a period of only two to four years. This precludes long–term planning both in research and industry,
making human resources more valuable in industry, universities and research centres than elsewhere. Since
connectivity is the word used to define user demand, the adaptability of research staff is required to cope with
the extreme time variations in the evolution of communications technologies.
The satellite communications segment, both in terms of the payload and the ground segment, will increase
their impact on spatial agencies’ scientific programs, and on a new generation of smart and reconfigurable onboard processing units that will further enlarge the capabilities of transponders and navigation systems. It is
worth noting that GPS or GPS–like services are also growing to take second place in the world technology
market.
Finally, optical communications continue to be deployed, surpassing hard technology issues from the physical
layer to the upper layers of a communication system. A paradigm of the so–called information highway, the
optical link has for a few years been a mere transport system. This decade will see the appearance of all-optical
networks from user to backbone, leaving just the mobile scenario for wireless and satellite, with cable modems
in the background.
Clearly, I am strongly biased, if not enthusiastic, about the future of telecommunications research and
development, but the evolution of communication systems during the last two decades and the extreme social
impact preclude any doubt in a telecom engineer.
Computer architecture
Moore's law has been the driving force behind the design of high performance processors during the last
decades. It states that the level of integration in a chip will double every 18 months, and it has held true for every
new processor generation ever since. Transistor integration, clock speed and power consumption have been
steadily increasing in parallel with processor performance. However, silicon technology does have its limits, and
at the current rate, the limits of transistor integration in a silicon chip will be reached within the next decade.
Thus, computer architects are challenged to improve the performance of the increasing number of transistors
without pushing the technology limits on clock speeds and power consumption. To further increase performance
beyond what a single processor can reach, multiprocessor machines exploit the intrinsic parallelism existing in
applications, distributing the task among a range of ten to thousands of processors. Current engineering
projects are aiming towards computer systems with one million processors, able to execute teraoperations
per second. It remains the task of the computer architect to devise new ways to integrate all those processors
in order to minimize the time spent in communication and synchronization.
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Computational engineering
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Computation is now regarded as an equal and indispensable partner, along with theory and experimentation,
in the advance of scientific knowledge and engineering practice: the ‘third mode’ of the scientific discovery
process. Numerical simulation enables the study of complex systems and natural phenomena that would be
too expensive, dangerous, or even impossible to study by direct experimentation.
In the coming decades, the solution of problems in transport, energy and information systems and networks
will bring major scientific and social implications and be a vital factor in our economic progress. Industrial
competitiveness and the social development of countries, regions and cities will greatly depend on their ability
to find optimal strategies to answer these questions. The economic losses resulting from bottlenecks in transport,
energy or information networks, e.g. traffic jams or delays, are already tremendous. These systems are not suited
to direct experimentation and due to their enormous complexity they cannot be tackled in sufficient depth by
existing theoretical or simulation methods.
The quest for ever–higher levels of detail and realism in multidisciplinary simulations such as those of transport,
energy or information systems and networks requires enormous computational capacity. Furthermore, it requires
new insights into mathematical modelling, numerical simulation, optimisation and control of large-scale problems
with hierarchical coupling with different levels of detail and horizontal coupling to many subsystems. This will
provide the impetus for dramatic breakthroughs in methods, computer algorithms and architectures used for
modelling and simulation. These advances are required so that large–scale problems, which today are thought
intractable, may be solved in the future through multidisciplinary research cooperation in applied mathematics,
computer science, and the engineering sciences.
In order to master the new dimensions of these modelling and simulation problems in the engineering
sciences, new scientific foundations for an integrated computer-based development of multidisciplinary systems
need to be established. They must take into account mathematical methods as well as enabling information
technologies. The latter include advanced networked computer systems and human-centred computer
interfaces, as well as collaborative and distributed engineering. These enable seamless research and development
by teams of engineers scattered around a continent or the globe. New advanced computational engineering
environments could revolutionize computer–based engineering processes just as the Internet has
revolutionized computer-based communications. This opportunity is too big for any single discipline to
carry out on its own.
Computational Engineering (CE) describes this rapidly growing multidisciplinary area with connections to
engineering, mathematics and computer science. CE focuses on the development of problem-solving methodologies
and robust tools for the solution of scientific and engineering problems. CE will play an important if not dominant
role in the future of scientific discovery and engineering design.
Furthermore, CE must become a legitimate and important academic enterprise as the multidisciplinary
principles of CE can only be taught in a restricted manner within the traditional student study programs. Although
it includes important elements from computer science, applied mathematics and engineering, CE focuses on
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the integration of knowledge and methodologies from all of these disciplines, and as such is a unique subject.
Computational Engineering must also embrace new kinds of education.

Prof. Manola Romero
SUPAÉRO

Manola Romero is Director for Sciences and Research at SUPAERO and an expert
on Space Environment Effects on Spacecraft. She is member of the International
Academy of Astronautics and chairs the Committee on Quality.

Aeronautics and Space
When faced with the challenge of educating young scientists in aeronautics and space technology —the
scientists of the coming 40 years— one cannot forget the words of Arthur Clarke. He stated that we are often
overconfident of the progress of science and technology in the short term, and we hugely underestimate it in
the long term.
These young persons will have to face many stringent problems throughout their careers, and their solution
will depend on sustained research and development efforts.
Coping with Complexity
Modern society is increasingly concerned with problems such as environmental safety (chemical, nuclear
and noise pollution), the spreading of disease, the re–entry of debris into our atmosphere, the saturation of radiofrequencies, the decrease in energy resources, etc.
The customers of aeronautics and space technologies (airline passengers, satellite TV viewers, satcom users)
behave as customers normally do, demanding more and more services for their money. This puts considerable
pressure on the industry, and brings about higher A&S costs than ever before.
The interaction of the various functions of vehicles become increasingly important with approaches such as
GPS, flexible aircraft flight control, and technologies such as computer sciences and micro–technologies.
Each development in aeronautics and space technology is part of a system whose complexity is
ever–increasing.
One can see that beyond the technical issues, project management in an international world must progress
considerably, at least in the following fields: risk management, both concerning methodology and in the
comprehension of the very nature of risks; knowledge management; computational modelling as used for the
specification of needs, validation, information flow management, the planning and sharing of resources; cost
management; and international cooperation, especially regulations.
Artificial Intelligence
The tremendous developments observed in computer sciences (hard and soft), nanotechnologies and
robotics, raise issues regarding the relationship between sensors, data processing and data fusion, and more
generally, the role of mankind in such systems.
Various fields are to be addressed: signal processing, including methods such as neural approaches, fractals, image
compression and restitution; command; expert systems; man–machine interaction; cognition; and human factors.
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With reference to specific projects, aeronautics and space technology is said is to be increasingly ‘market
driven’, and less ‘technology driven’. Nevertheless, the past shows us that new fields in A&S are opened only
after progress. New fields will open up only if significant progress in technologies is made and the following
examples show some interesting directions:
• Sensors, navigation, telecommunications: air traffic management is one of the key issue for the further
development of aeronautics. It cannot be achieved without considerable developments in radar, lidars, internal
instrumentation (gyros, etc.), the use of navigation systems, etc.
• Materials: materials with very high strength/mass ratio, such as those built around carbon nanotubes, could
pave the way towards new concepts of aeroplanes, transatmospheric planes, and launchers (single stage to
orbit, but also concepts such as a ‘lift for geostationary orbit’). The development of these materials concerns
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Paving the Way for New Breakthroughs in Technology

not only the material itself, but also its processing, assembly, repairing, and disposal. Materials of higher
resistance to heat are also crucial for planes aiming for Mach 5, at altitudes of 30 km, and for the new generation
of re-entry vehicles. They will be also very useful for further improvements in propulsion. These trends are also
present in increased functionality materials, and studies concerning smart materials should trigger true
innovations.
• Energy, propulsion: progress in production, stocking and management of energy is a cornerstone for the
opening of totally new fields, especially regarding space technology where interplanetary manned missions
at first, and out of solar system missions in the future, will satisfy the age–old dream of mankind. Concepts
such as magnetohydrodynamics, vacuum fluctuations, matter-antimatter interaction, He3 fusion, etc. may one
day be the key. Further studies concerning the production, stabilisation and characterisation of plasmas are
of great interest, and also useful for aeronautics where the benefits of magnetohydrodynamics are already
under research.
Of course, all of this will not really happen during the next ten years. But remember what Arthur Clarke said…

Prof. Roberto Verganti
Politecnico di Milano

Roberto Verganti is Professor of Management of Innovation at the Dipartimento
di Ingegneria Gestionale, co-Director of the Master’s programme in Strategic Design
and Director of the School of Doctoral Programmes.

Management of innovation
There are three major changes in society and in the economy that will considerably affect our approach to
the management of innovation in the coming decade: ‘glocalisation’, social sustainability, and technological
breakthroughs.
Glocalisation is the combined effect of the globalisation of markets and production processes, and the
reinforcement of local peculiarities and core capabilities of regional territories. In order to successfully act on the
global competitive arena, local territories, especially in the most advanced countries, will increasingly specialise
and focus on specific high–value–added activities and knowledge intensive services (e.g. finance in London,
higher education in Boston, research on information technologies in San Francisco, research on new materials,
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design and fashion in Milan). As a consequence, innovation will increasingly arise as the result of competition
and alliances between major players operating in different territories. Innovative products and services will be
designed through the contribution of global and local actors acting as a network of partners that will dynamically
join and separate according to their specific competencies and needs. For the management of innovation this
will imply an increase in our capability to design and manage complex networks of innovators, to master the
generation and transfer of knowledge among global stakeholders, and to help corporations find the best fit
between their field of activity and the wealth of specific assets that the local territory may provide, so they may
create a distinctive competitive advantage in the global arena.
The second major change concerns the world of objects and artefacts that will circulate in our society. We
already have an increasing concern for our environment, for the consumption of natural resources and for the
high level of pollution. In the future, beside eco–efficiency, a more general concern will arise for the overall
contribution of goods and services to the socio–cultural progress of our communities. Our society will ask for
products with lower impact on the environment, simultaneously improving our standard of living. In terms of
management of innovation, this will involve a major change in the approach to market analysis. After decades
devoted to understanding customer needs (and considering the customer as the company’s king), corporations
will have to develop the capabilities to understand social needs, to look to overall socio–cultural–environmental
requirements that are often not expressed by single users. Companies will need to renew their way of looking
at their context and we, as researchers on management of innovation, will be required to help them in this
journey.
Finally, there is the increased importance of radical innovation. After a couple of decades in which innovation
has been mainly incremental, we are today (and ever more in the future) faced with streams of technological
breakthroughs, triggered by new emerging and pervasive technologies such as ICT, biotechnologies,
nanotechnologies, advanced materials, etc. This will mean that the content of radical innovation embedded in
new products and services will be significant, to the extent that each new product will potentially be a new
venture. Established competitive positions will be challenged and the emergence and configuration of
new players in the competitive arena will be continuous. The management of innovation processes will have
to adapt to this new context. We will need to help incumbents to deal with new entrants and help new ventures
to succeed in the long term. We will need to break down the barriers that exist today between research and
development and embed research into product development projects, where increased flexibility and experimentation
will allow the exploration of new possibilities. This high flexibility in innovation processes will be triggered by new
simulation and virtual design tools, so that even hard products will remain in a digital status for a longer proportion
of their life cycle.
Managing ‘glocal’ networks of innovators, designing high–value products and managing radical innovation
will be the challenges of innovation management in the future. Europe has an opportunity to play a major role
in these transformations, thanks to its inherent multi–country structure, its sensitivity to socio–cultural issues and
its basis of small and medium–size enterprises.
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The New Atlantis is a story written by the English philosopher and scientist Francis Bacon in 1627. Bacon
described a society in which poverty was no more, hunger and shortages were a thing of the past and people
lived long, healthy and happy lives. The New Atlantis was not so much a fantasy as a utopia. Bacon felt that
such a society was feasible and could be achieved by science and technology.
Roughly three centuries later we have reached that stage. During the 20th Century, this dream was realised
in several countries. These countries have a surplus of foodstuffs and other goods, effective protection from
environmental conditions and a life expectancy that has doubled from thirty–five to seventy years. We may say
that their citizens are also relatively happy, at least in comparison to those in the poorest countries. For the first
time in history, entire nations are able to raise their standard of living above the bare minimum. Such levels of
prosperity were previously only attainable by elites within a society.
Bacon is hailed as the father of modern science and as the father of the belief in technological progress.
Technology is the saviour and deserves a central role in the value system of a society. His simple philosophy
stood its ground for centuries. The belief in technological progress stood unchallenged and was never called
into question until the last century, when the situation changed dramatically and technology came under heavy
fire. This leads us to a paradox: when science and technology fulfil their promises, society loses faith in
them; countries having achieved the utopian ideals of the new Atlantis produce mass criticism of the
modern technology that has supported them.
The last century was indeed one of too many contrasts and had technology as the focal point. It is considered
the bloodiest period in history and —we should not forget— modern technology played a key role in this. Think
also of the tensions between labour and technology and of environmental issues. These are all developments
no one had predicted.
What can then be learned from recent history? I draw six major conclusions:
1. The 20th Century was one of technological development, and, as Bacon anticipated, science and technology
have proved major sources of social change. It can rightly be viewed as a technological age, in which
developments in science and technology have deeply influenced social and global development.
2. History shows that there are three different ways to perceive technology’s relationship with society.
a. Development takes place autonomously. Science, technology and social structures push each other forward
in a stream of continual development. They are locked together in a complex, dynamic and networked
system. Man has very little influence on this process.
b. Technology is a matter of choice. There are a number of alternatives to and within a given development
and a selection process can always take place. This is quite at odds with the previous point and stresses
how a certain amount of flexibility allows mankind to steer development. The emphasis is placed here
much more firmly on mankind’s ability to create new worlds and futures.
c. The development of science and technology is unpredictable, as is the relationship between technology and
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society. For instance, in 1900 no one could have predicted the crucial role of technology in World War I.
All of these three perceptions of technology are accurate and show what a complex process socio–technological
development is, and how it can be approached from several perspectives, which leads to my third conclusion…
3. Be utopian, but accept complexity and remain open and flexible. Bacon’s utopia was too simplistic. In his
eyes, science and technology were the means to progress, which is still the case for many engineers. Hoping
that technological development will naturally lead to an improved society is quite an illusion. Not only is
technological and scientific progress too complex: people are too complex, and sociological, political and
economic systems are too complex. One should learn to accept a level of uncertainty and be prepared for
unexpected developments. We should aim at an open and flexible society, which implies that openness is
required from engineers and other decision-makers when they take decisions with social and societal
consequences. Flexibility is today a requirement in the design and execution of technical systems and projects.
4. Be optimistic, but think realistically. We need to uphold utopian ideals when creating visions of the future in
order to motivate and steer us in the appropriate direction. There are currently plenty of challenges to be
tackled. The New Atlantis has not reached the majority of the world’s population, and violence threatens
individual countries and the world as a whole. A sustainable society, one in which a working relationship with
nature can be maintained for generations, is still to be developed.
5. Technological advancement is faster than ever, while competition increases and calls for immediate reactions.
Still, we should take our time to take things into consideration and to fully assess the changes to be made.
In countries such as England, Germany and the Netherlands, decision–making processes on large-scale
technical projects take on average fifteen years (i.e., motorways, railways, airports). Public interests must
indeed be investigated, while alternative plans are to be fully considered and unexpected solutions experimented
with. Decisions should be made from a holistic standpoint and a wide range of values should integrate new
designs. Thus, socio-technological development is quite a trial–and–error, learning process. Steering
technological developments down the ‘correct’ path requires undergoing this complex exercise, which is all
the more complex in times of technological/sociological revolution as the present ones.
6. There is a fundamental new question: no longer should we ask ‘can we achieve what we want?’ but rather,
‘do we want what we can achieve?’ For Bacon and generations after him the question was ‘do we have the
technological capabilities to solve our problems?’ The industrial revolution brought their New Atlantis to reality
through mass production, mass consumption and economic growth. The 20th Century was therefore a
century of quantity. The question for mankind today is: what next? The technical potential seems unlimited.
We can create different worlds and should ask ourselves about the world we want to live in. The 21st Century
should therefore be one of quality: quality in human relationships and development, quality through tolerance
and flexibility, quality resulting from desirable limits to socio-technological developments, from intensive
interaction in tackling technical projects and from a holistic approach in carrying out technical designs. The
New Atlantis is, indeed, to be reinvented.
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Round Table of Industrialists (ERT) to discuss institutional collaboration.
Meeting in Brussels with the President of the EUA to discuss
institutional collaboration.
Meeting in Brussels with senior officials of the EC participating in the
Bologna follow-up scheme to discuss institutional collaboration.
August
Meeting of the Management Committee in Leuven, Belgium (30.8.02)
September
Meeting of the Berlin Seminar Working Group in Florence, Italy
(11.9.02)

Diary
2001
January
Delivery of the project outline Globalizing European Higher Engineering
Education (GEHEE) to the European Commission for consideration.
February
Meeting of the Management Committee in Barcelona, Spain (9.2.01)
March
Meeting of the Management Committee and the Board of Directors
in Madrid, Spain (28.3.01)
Dissemination of the CESAER statement in response to the Bologna
Declaration at the Convention of European Higher Education Institutions
held in Salamanca, Spain, on March 29-30.

October
Meeting of the Management Committee and the Board of Directors
in Madrid, Spain (24.10.02)
Seminar ‘Engineering Education and the Bologna Process’ in Madrid
(25.10.02)
Meeting of the Berlin Seminar Working Group in Madrid, Spain
(25.10.02)
Meeting of the 13th General Assembly in Madrid, Spain (26.10.02)
Admission of new members: Groupe des Écoles d’Aéronautique
Francaises (GEAF), the Technical University of Bucharest and the
Technical University of Istanbul
November
Announcement of the CESAER/SEFI Seminar The Future of
Engineering Education in Europe, to be held in Helsinki (Finland) on
February 7-8, 2003.
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Statutes and Bylaws
Statutes of the International Association:
Conference of European Schools for Advanced Engineering
Education and Research (CESAER)

I. Name–Registered Office
Article 1
In accordance with the Belgian law of 25 October 1919, amended
by the law of 6 December 1954, the members, named below,
have agreed to set up a non-profit-making international association
pursuing a pedagogic and scientific aim, under the name of the
‘Conference of European Schools for Advanced Engineering
Education and Research (CESAER)’.
The registered office of the association is established at 3001 HeverleeLeuven (Belgium), Arenbergkasteel, Kardinaal Mercierlaan 94.
The address of the association may be changed by a decision
taken by the Board of Directors and becomes effective after
publication in the annexes to the ‘Moniteur belge’ (Belgian Official
Journal).

II. Aims and Strategies
Article 2a
The aims of the Conference are to:
- Encourage the training of engineers with broader educational
experience, including linguistic abilities, developed by attendance
at two or more leading engineering institutions in Europe.
- Increase the awareness of engineering graduates to the specific
needs and opportunities of future European industrial and
economic cooperation. This includes the strengthening of the
cultural background of engineering graduates in view of their
increasing responsibility for the construction of a humanistic
neotechnic civilisation.
- Maintain the advantageous diversity and the standards of the
highest levels of engineering education in Europe.
- Secure international validation and acceptance of the qualifications
of university educated engineers.
- Promote further collaboration in engineering education, research
and development between leading European universities.
Article 2b.
The aims of the Conference will be achieved by:
- Consultation between the members on a regular basis concerning
the aims of the Conference.
- Development and implementation of programmes of multinational
engineering education at undergraduate, postgraduate and
professional levels.
- Discussion of educational objectives, methods and course
content among the members and with external partners, particularly national and European industries.
- Cooperation with European and national governmental institutions, agencies and other university networks.
- Identification and development of solutions to specific problems
and deficiencies which hinder the attainment of the aims of the
Conference.
- Facilitating the exchange of information between the members
of the Conference –on course objectives, content, modes of
presentation and other matters.

III. The Members
Article 3a
Potential members of the Conference are European institutions
which have a legal status and which meet all following criteria:
- Provide high–level scientific engineering education —as full time
teaching— based on internationally recognized research carried
out jointly by the teaching staff, the students, doctoral and postdoctoral researchers in the same geographic location.
- Use selective admission criteria conforming with legal provisions
and/or national practices.
- Have a firmly established tradition of relations with industry in
the fields of education and research.
Article 3b
The members of the association are teaching institutions which
meet the criteria listed in Article 3a. They are represented by their
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competent authorities or their delegates.
The members are elected by the Board of Directors by a majority
of two–thirds of the votes cast.
In addition the Board of Directors may appoint individuals or
corporate bodies as associate or honorary members. Associate
members must meet all criteria set for members except that of
being a ‘European’ teaching institution. Honorary members are
individuals or corporate bodies appointed by the Board of
Directors.
Article 4
The members are free to withdraw from the association by
sending their resignation in writing to the Chairman, according
to the specifications of the by–laws.
A member may only be excluded by the General Assembly with
a majority of two–thirds of the votes cast, once the member
concerned has been heard.
Article 5
The members shall pay an annual fee, fixed by the General
Assembly. The non-payment of the subscription for two consecutive years may be considered equivalent to resignation. A letter
will be sent to draw attention to this after the usual reminders.
Article 6
The members, even if out–going, do not have any rights to the
assets of the association.

IV. General Assembly
Article 7
The General Assembly is made up of all the members of the
association. Associate members have voting rights. Honorary
members have no voting rights.
Article 8
The General Assembly is convened at least once a year.
It is convened and presided over by the Chairman of the Board
of Directors or, should he be prevented from attending, by the
Vice–Chairman or the eldest of the directors present.
The General Assembly must also be convened when a number
of members representing at least 20% of the votes address a
written request to this effect to the Board.
Each member may be represented by another member, bearing
a written mandate. No member may represent more than two
votes.
The General Assembly may only validly deliberate if 50% of the
members are present or validly represented.
Resolutions adopted by the General Assembly are recorded in
a Register signed by the Chairman and the Secretary and kept
at the registered office of the Association where it is available for
perusal by the members
Article 9
The General Assembly has the power to discuss the general
policy of the association according to the aims described in Art.
2, to take the required measures to implement the decisions,
and to establish sub–groups and committees, whenever required.
Moreover it possesses the following specific powers:
a) To approve the annual report of activities;
b) To approve the budgets and the accounts;
c) To fix the amount of the subscription as laid down in Article 5;
d) To appoint and dismiss member institutions represented in the
Board of Directors (Art. 11 of the law);
e) To exclude members;
f) To set the date of the following meeting;
g) To modify the articles of association (Art. 18 of the law);
h) To dissolve the association (Art. 19 of the law).

V. Board of Directors and its bodies
Article 10
The Association is administered by a Board of Directors.
The Board of Directors has the widest powers for the administration
and management of the association, insofar as these are not
reserved for the General Assembly by Article 9 or by the law.
Article 11
The Board of Directors is made up by the representatives of
fourteen member institutions, amongst which a maximum of two

Article 12
The Board of Directors appoints every two years normally, from
amongst its members, a Secretary and a Treasurer who, together
with the President and the Vice–President, form the Management
Committee, responsible for the day–to–day management and
the preparation and implementation of the decisions taken by
the Board of Directors. Representatives from associate and
honorary members cannot be elected to the Management
Committee.
If in accordance with article 17 hereafter the Board of Directors
appoints a Secretary General to assist the Management Committee, he/she automatically attends the Management Committee
meetings, the Board meetings and the General Assembly meetings
but with no voting rights.
All officers of CESAER will be active in one of its member
institutions, with the exception of the Secretary General.
Article 13
However, the term of office of the Board directors automatically
ends when they cease to represent the academic authority of
the institution to which they belong.

General Assembly.

IX. By–laws
Article 17
The Board of Directors may draw up rules to govern the functioning
both of the Board itself and of the Management Committee and
the General Assembly.

X. Modification of the articles of association
Article 18
Only the General Assembly has the authority to deliberate on a
modification of the articles of association.
The General Assembly may be convened for this purpose, in
accordance with the procedures laid down in Article 8, in an
extraordinary meeting, if necessary. The proposed modification
must be explicitly indicated in the convening notice.
Any modification of the articles of association can only be
decided upon at the request of two thirds of the members
present or duly represented. Furthermore, any decisions on this
subject shall be taken by a unanimous vote, excluding abstentions.
The modification of the articles of association is only legally valid
following approval by Royal Decree and publication in the
Moniteur belge (Belgian Official Journal).
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associate member institutions, elected by the General Assembly
for a period of four years, and by a President and a Vice–President
also elected by the General Assembly for a period of two years.
In principle the Vice–President is the President–elect. The President
and the Vice–President do not represent their institutions but the
interest of the association.
The first Board is formed by the representatives of the undersigned
member institutions.
As an exception, at the end of the first period of four years seven
member institutions shall vacate their seat. The other seven shall
remain for a further two years so that from then on half the seats
will be vacated every two years.
Board membership must be such as to give a reasonable geographical representation across the CESAER membership.
Board member institutions can only be immediately re–elected
in exceptional cases when the continuity of a task must be
guaranteed.
In accordance with Article 1 of the law of 25 October 1919, at
least one director must be of Belgian nationality.
Each member of the Board of Directors has one vote. He/she
may represent another member, but not more than one.

XI. Dissolution
Article 19
The General Assembly may only pronounce the dissolution of
the association by a unanimous vote taken by the members
present or those duly represented, provided this point is clearly
mentioned on the agenda.
In the event that no activity is carried out during a period of five
consecutive years, the dissolution of the association may be
pronounced by an ordinary majority of votes, present and represented during a General Assembly specially convened for this
purpose.
In the event of the dissolution of the association, the net assets
shall be allocated to one or several similar associations, to be
designated by the General Assembly.

VI. Votes - Majorities
Article 14
As the Association is based on mutual cooperation between all
members as pursuing a common good, above national or particular
considerations, it is assumed that the decisions are taken on the
basis of broad consensus, without prejudice to the cases formally
provided for by law or by Art. 3, 4, 18, 19.
Should no clear consensus be reached, decisions will be taken
on the basis of a majority vote.

XII. General Provision
Article 20
Anything not expressly provided for in the present articles of
association is governed by the law of 25 October 1919, amended
by the law of 6 December 1954.

Amended by the 9th General Assembly on November 28, 1998.
VII. Representation
Article 15
The association is legally bound vis–à–vis third parties by the
signature of the Chairman together with that of the Secretary.
In the event that the above-mentioned are prevented from
exercising their powers, the Board of Directors chaired by the
eldest member present shall take the required measures.
All lawsuits, whether the association appears as the plaintiff or
as the defendant, shall be pursued and followed through on
behalf of the Board of Directors by the Chairman or a director
appointed by him for this purpose.

VIII. Budgets and accounts
Article 16
The association has the legal capability to own the means and
goods necessary to pursue its aim, and to receive gifts provided
they are used for the realisation of its goals. (as long as special
permission is granted by Royal Decree – Art. 4., Law 25.10.1919)
The financial year of the association runs from 1 October until
30 September.
The Board of Directors submits the accounts for the past year
and the budget for the coming year for the approval of the

Bylaws of the International Association:
Conference of European Schools for Advanced Engineering
Education and Research (CESAER).

I. Member Institutions
Member institutions are characterised by active research and
education programme in a wide variety of engineering disciplines
as described in Art. 3 of the Statutes. At the same time, they
play a leading role in their own country and in several fields in
the international scientific community. Potential members should
be proposed to the Management Committee by at least 3
members, each of whom belongs to a different country and one
of whom shall normally belong to the country of the potential
members.
The Management Committee will act as the Selection Committee
and will present a written report to the Board at the latest two
months after the applicants have been proposed. At the meeting
following acceptance of the report the Board of Directors will
accept or reject the application or defer a decision pending receipt
of further information.
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II. General Assembly
Ordinary and extraordinary sessions (Art. 8 of the Statutes)
Notice of meetings of the General Assembly will be sent out by
the Chairman at least two months in advance.
Agenda: The agenda for the meetings of the General Assembly
shall be prepared by the Board of Directors and communicated
to the member institutions at least one month in advance.

III. Board of Directors
The Board of Directors will determine the place and date of its
meetings.
The agenda shall be prepared by the Management Committee.

IV. Management Committee
The Management Committee shall meet, at the invitation of the
Chairman, whenever so required. In accordance with Art. 12 of
the Statutes, the members of the Management Committee are
elected for a period of two years. They may be re-elected to a
maximum of four years.
The Vice–Chairman is in principle the Chairman-elect.

V. Secretariat
The secretariat of the Conference is located in B-3001 Heverlee
(Belgium), Kasteelpark Arenberg, 1.

VI. Finances
In accordance with Art. 9 of the Statutes the annual subscription
is determined by the General Assembly, on recommendation of
the Board of Directors, and becomes effective on January 1st of
the following year.
A special budget may be established for particular activities.
The Treasurer will provide audited annual accounts.
Expenditures of CESAER's financial resources up to ECU 2,000
may be authorised by the Management Committee. Expenses
over ECU 2,000 must be authorised by the Treasurer and at least
one member of the Management Committee.

VII. Working languages
The working language of the Conference is English.

VIII. Withdrawal (Art. 4 of the statutes)
Member institutions may withdraw by written statement sent to
the President before 31st December of the current year.

IX. Amendments
The bylaws may be modified, by the general Assembly, by a 2/3
majority of voting members present or represented.

X. Quorum
The quorum for the General Assembly according to the articles
of the Act of Constitution shall be 50% of the membership.
The quorum for the meetings of the Board of Directors shall be
over 50%.

XI. Special Regulations
The Board of Directors shall prepare such regulations as are
needed for the application of the Constitution and for the efficient
operation of the Conference. Such regulations must be accepted
by the General Assembly.

Amended by the 6th General Assembly on November 16, 1995.
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Academic figures
Studies
Scope of studies in engineering and other areas relevant to engineering at CESAER institutions
Architecture

Engineering 1 Computer Science

Mathematics

Physics

Chemistry

Biology

Austria
Technische Universität Wien

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•

•

•

•
•

•
•

•

•

•

•

•
•

Belgium
Katholieke Universiteit Leuven
Faculteit Toegepaste Wetenschappen
Université Libre de Bruxelles
Ecole Polytechnique
Universiteit Gent

Czech Republic
Czech Technical University in Prague

•

Denmark
Aalborg Universitet
Faculty of Engineering and Science
Technical University of Denmark - DTU

•
•

•
•

•
•

•

•

•

•

•
•
•
•
•
•
•

•
•
•
•
•
•

•
•
•

•
•
•
•

•
•

•
•

•
•
•
•
•
•
•

•
•

•
•

•
•

•
•

•
•

•

•

•

•

•

•

Finland
Helsinki University of Technology

France
Groupe des Écoles d’Aéronautique Françaises - GEAF 2
ParisTech-Groupe des Grandes Écoles d'Ingénieurs de Paris

3

Germany
Rheinisch-Westfälische Technische Hochschule Aachen
Technische Universität Berlin
Technische Universität Darmstadt
Technische Universität Dresden
Technische Universität Ilmenau
Technische Universität München
Universität Hannover

•
•
•
•

Greece
Aristotle University of Thessaloniki
School of Engineering
National Technical University of Athens

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•
•

•
•

•

•

•

•

•

•

•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•

•

•

•

•

•

•

Hungary
Budapest University of Technology and Economics

Ireland
National University of Ireland - University College Dublin

Italy
Politecnico di Torino

Poland
Poznan University of Technology

Portugal
Instituto Superior Técnico - Lisboa

•

Spain
Technical University of Catalonia - UPC
Universidad Politécnica de Valencia - UPV

Sweden
Kungl Tekniska Högskolan - KTH

Switzerland
Ecole Polytechnique Fédérale de Lausanne - EPFL
Eidgenössische Technische Hochschule Zürich - ETHZ

United Kingdom
Imperial College London
Queen's University Belfast

Israel
Technion - Israel Institute of Technology

4

1. Most institutions run undergraduate and/or graduate programmes in every or almost every field of engineering.
2. École Nationale Supérieure de l’Aéronautique et de l’Espace (SUPAERO), École Nationale Supérieur d’Ingenieurs de Constructions Aéronautique (ENSICA), École Nationale Supérieur de
Mecanique et d’Aéronautique de Poitiers (ENSMA), École Nationale de l’Aviation Civile (ENAC).
3. École Nationale du Génie Rural, des Eaux et des Forêts (ENGREF), École Nationale des Ponts et Chaussées (ENPC), École Nationale Supérieure d’Arts et Métiers (ENSAM), École Nationale
Supérieure de Chimie de Paris (ENSCP), École Nationale Supérieure des Mines de Paris (ENSMP), École Nationale Supérieure des Télécommunications (ENST), École Nationale Supérieure
de Techniques Avancées (ENSTA), École Polytechnique (EP), École Supérieure de Phisique et de Chimie Industrielles de la Ville de Paris (ESPCI), Institut National Agronomique Paris-Grignon
(INA P-G).
4. Associate member.
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Overview
Academic year 2000-01

Master’s level
Integrated Master’s
Master’
% total
% total

Bachelor’s
level
% total

Non-national 2
% total

Women
% total

n.appl.

16.6%

21.1%

n.appl.

6.0%

22.4%

n.appl.

49.8%
n.appl.

28.7%
4.2%

49.9%
35.1%

85.3%

n.appl.

5.3%

2.4%

15.1%

8.9%
11.0%

28.4%
61.7%

n.appl.
n.appl.

62.5%
27.2%

10.3%
11.0%

24.5%
22.0%

13,807

18.7%

81.2%

n.appl.

n.appl.

3.6%

20.8%

3,097
6,960

9.5%
22.4%

77.5%

n.appl.

3.8%
n.appl.

—
35.0%

20.2%
25.0%

13,062
19,497
14,367
12,880
5,481
17,596
10,368

—
3.0%
3.7%
5.3%
4.7%
5.7%
8.5%

99.2%
96.3%

0.7%
0.6%

93.1%

89.4%

n.appl.

0.0%
n.appl.
60.7%
0.7%
n.appl.
1.0%
2.0%

15.2%
21.2%
18.7%
7.4%
10.3%
15.5%
5.4%

17.6%
25.2%
21.9%
30.9%
32.2%
30.5%
33.6%

8,254
11,300

8.9%
19.4%

91.0%
71.6%

n.appl.
8.9%

n.appl.
n.appl.

2.4%
2.4%

31.5%
33.6%

15,061

5.1%

88.1%

n.appl.

6.6%

2.5%

16.9%

1,176

7.0%

n.appl.

9.8%

83.0%

5.0%

25.0%

24,752

1.5%

66.3%

n.appl.

32.1%

1.2%

25.0%

19,466

3.6%

58.5%

n.appl.

37.7%

0.3%

23.9%

8,793

6.9%

n.appl.

—

—

31,691
32,070

7.0%
4.9%

42.5%

3.7%

38.1%
48.8%

4.8%
2.6%

26.0%
30.6%

19,600

7.9%

73.0%

1.1%

17.8%

—

28.0%

4,841
8,316

16.1%
20.4%

83.8%
79.5%

n.appl.
n.appl.

n.appl.
n.appl.

36.4%
15.5%

19.7%
14.7%

7,990
4,589

17.7%
12.3%

58.2%
20.8%

14.1%
11.1%

9.8%
55.6%

36.0%
—

32.0%
29.1%

10,572

5.1%

n.appl.

21.7%

73.0%

3.8%

31.6%

All students 1
Total

Doctorate
% total

19,247

16.2%

2,172

22.2%

15,497
4,846

8.4%
14.5%

85.4%

20,521

9.3%

3,756
6,149

Austria
Technische Universität Wien

83.7%

n.appl.

Belgium
Katholieke Universiteit Leuven
Faculteit Toegepaste Wetenschappen
Université Libre de Bruxelles 3
Ecole Polytechnique
Universiteit Gent

77.7%
41.7%
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Student numbers

Czech Republic
Czech Technical University in Prague

Denmark
Aalborg Universitet
Faculty of Engineering and Science
Technical University of Denmark - DTU

Finland
Helsinki University of Technology

France
Groupe des Écoles d’Aéronautique Françaises - GEAF 5
ParisTech-Groupe des Grandes Écoles d'Ingénieurs de Paris 6

86.5%

Germany 4
Rheinisch-Westfälische Technische Hochschule Aachen
Technische Universität Berlin
Technische Universität Darmstadt
Technische Universität Dresden
Technische Universität Ilmenau
Technische Universität München
Universität Hannover

35.5%
0.8%
95.2%
93.2%

Greece
Aristotle University of Thessaloniki
School of Engineering
National Technical University of Athens

Hungary
Budapest University of Technology and Economics

Ireland
National University of Ireland - University College Dublin

Italy
Politecnico di Torino

Poland
Poznan University of Technology

Portugal
Instituto Superior Técnico - Lisboa

93.0%

Spain
Technical University of Catalonia - UPC
Universidad Politécnica de Valencia - UPV

54.8%

Sweden 7
Kungl Tekniska Högskolan - KTH

Switzerland
Ecole Polytechnique Fédérale de Lausanne - EPFL
Eidgenössische Technische Hochschule Zürich - ETHZ

United Kingdom
Imperial College London
Queen's University Belfast

Israel
Technion - Israel Institute of Technology

8

n.appl.
1.
2.
3.
4.
5.

does not apply.
Only students in Architecture, Engineering, Computer Science, Mathematics, Physics, Chemistry and Biology.
Includes incoming exchange students.
Numbers refer to students of all disciplines at ULB.
Figures for Doctorate students at German universities are an estimate or have not been made available, as formal enrolment to Doctorate programmes is not required.
École Nationale Supérieure de l’Aéronautique et de l’Espace (SUPAERO), École Nationale Supérieur d’Ingenieurs de Constructions Aéronautique (ENSICA), École Nationale Supérieur de
Mecanique et d’Aéronautique de Poitiers (ENSMA), École Nationale de l’Aviation Civile (ENAC).
6. École Nationale du Génie Rural, des Eaux et des Forêts (ENGREF), École Nationale des Ponts et Chaussées (ENPC), École Nationale Supérieure d’Arts et Métiers (ENSAM), École Nationale
Supérieure de Chimie de Paris (ENSCP), École Nationale Supérieure des Mines de Paris (ENSMP), École Nationale Supérieure des Télécommunications (ENST), École Nationale Supérieure
de Techniques Avancées (ENSTA), École Polytechnique (EP), École Supérieure et de Pysique et de Chimie Industrielles de la Ville de Paris (ESPCI), Institut National Agronomique ParisGrignon (INA P-G).
7. The nationality of registered students is not disclosed in Sweden.
8. Associate member.
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Student numbers
Doctorate
Academic year 2000-01

All doctorate
students 1
Total

Non-national
% total

EU and other
European 2
% total

Asia /
Pacific 3
% total

Latin America
and Caribbean
% total

Africa
and other
% total

Women
% total

Austria
Technische Universität Wien

3,133

10.4%

—

—

—

—

6.0%

483

27.5%

10.5%

7.9%

1.6%

7.5%

17.9%

1,305
707

46.4%
25.6%

17.9%
6.3%

3.7%
7.9%

1.6%
2.5%

23.2%
8.9%

34.3%
31.5%

1,912

4.9%

2.3%

1.7%

0.6%

1.3%

14.0%

336
677

6.8%
10.0%

3.8%
9.0%

1.0%

3.0%
0.0%

0.0%

19.6%
24.0%

2,589

8.3%

3.9%

3.5%

0.1%

0.8%

26.3%

297
1,560

17.9%
35.0%

—
—

—
—

—
—

—
—

12.9%
30.0%

—
601
535
683
261
1,011
884

—
44.1%
31.6%
32.7%
31.4%
14.7%
4.8%

—
—
15.5%
13.0%
19.5%
8.2%
1.9%

—
—
9.7%
12.6%
7.3%
4.4%
1.5%

—
—
2.8%
1.8%
1.9%
1.4%
0.3%

—
—
3.6%
5.3%
2.7%
0.8%
1.0%

—
23.5%
22.4%
24.0%
5.4%
27.4%
19.6%

735
2,202

5.0%
0.2%

3.0%
—

1.0%
—

0.0%
—

1.0%
—

14.0%
22.2%

777

1.1%

—

—

—

—

11.7%

83

27.0%

4.0%

12.0%

1.2%

9.8%

10.0%

383

5.5%

3.9%

0.8%

0.8%

0.0%

28.2%

720

1.1%

0.3%

0.3%

0.0%

0.6%

18.8%

607

10.0%

4.0%

1.8%

0.5%

2.8%

31.6%

2,245
1,582

43.7%
28.2%

6.5%
1.8%

0.5%
0.7%

33.8%
24.9%

2.8%
0.8%

29.5%
38.1%

1,564

—

—

—

—

—

24.0%

783
1,702

63.1%
50.8%

49.6%
—

5.1%
—

4.6%
—

3.8%
—

16.1%
18.6%

1,420
568

40.0%
—

8.0%
—

18.0%
—

5.0%
—

9.0%
—

32.0%
29.6%

547

2.4%

0.9%

0.9%

0.4%

0.2%

35.5%

Belgium
Katholieke Universiteit Leuven
Faculteit Toegepaste Wetenschappen
Université Libre de Bruxelles 4
Ecole Polytechnique
Universiteit Gent

Czech Republic
Czech Technical University in Prague

Denmark
Aalborg Universitet
Faculty of Engineering and Science
Technical University of Denmark - DTU

Finland
Helsinki University of Technology

France
Groupe des Écoles d’Aéronautique Françaises - GEAF
ParisTech-Groupe des Grandes Écoles d'Ingénieurs de Paris

Germany 5
Rheinisch-Westfälische Technische Hochschule Aachen
Technische Universität Berlin
Technische Universität Darmstadt
Technische Universität Dresden
Technische Universität Ilmenau
Technische Universität München
Universität Hannover

Greece
Aristotle University of Thessaloniki
School of Engineering
National Technical University of Athens

Hungary
Budapest University of Technology and Economics

Ireland
National University of Ireland - University College Dublin

Italy
Politecnico di Torino

Poland
Poznan University of Technology

Portugal
Instituto Superior Técnico - Lisboa

Spain
Technical University of Catalonia - UPC
Universidad Politécnica de Valencia - UPV

Sweden 6
Kungl Tekniska Högskolan - KTH

Switzerland
Ecole Polytechnique Fédérale de Lausanne - EPFL
Eidgenössische Technische Hochschule Zürich - ETHZ

United Kingdom
Imperial College London
Queen's University Belfast

Israel
Technion - Israel Institute of Technology 7

All data include incoming exchange students.
n.appl. does not apply.
1. Only students in Architecture, Engineering, Computer Science, Mathematics, Physics, Chemistry and Biology.
2. Home students excluded; including of Russian Federation, Belarus, Ukraine, Moldova and Turkey.
3. Including of Japan and Australia.
4. Numbers refer to students of all disciplines at ULB.
5. Figures for Doctorate students at German universities are an estimate, as formal enrolment to Doctorate programmes is not required.
6. The nationality of registered students is not disclosed in Sweden.
7. Associate member.

58

Master’s level
Academic year 2000-01

All Master’s
level students 1
Total

Non-national
% total

EU and other
European 2
% total

Asia /
Pacific 3
% total

Latin America
and Caribbean
% total

Africa
and other
% total

Women
% total

Austria
Technische Universität Wien

16,114

—

—

—

—

—

—

1,689

—

—

—

—

—

26,6%

6,471
4,139

25.0%
0.5%

18.1%
0.3%

0.5%
0.1%

0.6%
0.0%

5.8%
0.1%

54.5%
35.7%

17,510

2.2%

1.2%

0.5%

0.2%

0.3%

14.8%

1,070
3,797

18.2%
16.0%

7.4%
9.5%

7.0%
3.5%

0.0%
0.3%

3.8%
2.7%

19.6%
22.0%

11,218

2.6%

0.9%

1.5%

0.1%

0.1%

19.6%

2,680
5,400

—
10.0%

—
—

—
—

—
—

—
—

—
25.0%

13,052
18,896
5,104
12,099
5,220
16,406
9,270

15.2%
20.4%
12.6%
6.1%
—
17.7%
4.0%

7.9%
—
6.0%
2.6%
—
9.4%
1.1%

4.6%
—
4.6%
2.3%
—
2.9%
1.8%

0.4%
—
0.6%
0.6%
—
3.4%
0.1%

2.3%
—
1.4%
0.6%
—
2.0%
1.0%

17.6%
25.3%
20.5%
31.3%
—
30.1%
35.5%

7,519
9,098

2.0%
2.93%

1.0%
—

0.8%
—

0.0%
—

0.2%
—

28.5%
39.9%

13,279

0.7%

0.3%

0.3%

0.0%

0.1%

20.2%

116

12.0%

4.0%

2.0%

1.0%

5.0%

19.0%

16,413

1.1%

0.6%

0.2%

0.1%

0.2%

27.2%

11,400

0.4%

0.4%

0.0%

0.0%

0.0%

23.7%

8,186

—

—

—

—

—

—

17,377
14,818

2.0%
4.1%

2.0%
3.3%

0.0%
0.0%

0.0%
0.2%

0.0%
0.6%

26.3%
34.0%

14,536

—

—

—

—

—

30.0%

4,058
6,614

28.7%
13.4%

19.3%
—

2.0%
—

1.7%
—

5.8%
—

18.5%
20.7%

5,780
1,465

35.0%
—

8.0%
—

20.0%
—

2.0%
—

5.0%
—

32.0%
24.2%

2,298

0.8%

0.5%

0.2%

0.1%

0.0%

36.4%

Belgium
Katholieke Universiteit Leuven
Faculteit Toegepaste Wetenschappen
Université Libre de Bruxelles 4
Ecole Polytechnique
Universiteit Gent

Bi-annual report 2002

Student numbers

Czech Republic
Czech Technical University in Prague

Denmark
Aalborg Universitet
Faculty of Engineering and Science
Technical University of Denmark - DTU

Finland
Helsinki University of Technology

France
Groupe des Écoles d’Aéronautique Françaises - GEAF 5
ParisTech-Groupe des Grandes Écoles d'Ingénieurs de Paris 6

Germany
Rheinisch-Westfälische Technische Hochschule Aachen
Technische Universität Berlin
Technische Universität Darmstadt
Technische Universität Dresden
Technische Universität Ilmenau
Technische Universität München
Universität Hannover

Greece
Aristotle University of Thessaloniki
School of Engineering
National Technical University of Athens

Hungary
Budapest University of Technology and Economics

Ireland
National University of Ireland - University College Dublin

Italy
Politecnico di Torino

Poland
Poznan University of Technology

Portugal
Instituto Superior Técnico - Lisboa

Spain
Technical University of Catalonia - UPC
Universidad Politécnica de Valencia - UPV

Sweden 7
Kungl Tekniska Högskolan - KTH

Switzerland
Ecole Polytechnique Fédérale de Lausanne - EPFL
Eidgenössische Technische Hochschule Zürich - ETHZ

United Kingdom
Imperial College London
Queen's University Belfast

Israel
Technion - Israel Institute of Technology 8

All data include incoming exchange students.
1. Only students in Architecture, Engineering, Computer Science, Mathematics, Physics, Chemistry and Biology.
2. Home students excluded; including Russian Federation, Belarus, Ukraine, Moldova and Turkey.
3. Including of Japan and Australia.
4. Numbers refer to students of all disciplines at ULB.
5. École Nationale Supérieure de l’Aéronautique et de l’Espace (SUPAERO), École Nationale Supérieur d’Ingenieurs de Constructions Aéronautique (ENSICA), École Nationale Supérieur de
Mecanique et d’Aéronautique de Poitiers (ENSMA), École Nationale de l’Aviation Civile (ENAC).
6. École Nationale du Génie Rural, des Eaux et des Forêts (ENGREF), École Nationale des Ponts et Chaussées (ENPC), École Nationale Supérieure d’Arts et Métiers (ENSAM), École Nationale
Supérieure de Chimie de Paris (ENSCP), École Nationale Supérieure des Mines de Paris (ENSMP), École Nationale Supérieure des Télécommunications (ENST), École Nationale Supérieure
de Techniques Avancées (ENSTA), École Polytechnique (EP), École Supérieure et de Pysique et de Chimie Industrielles de la Ville de Paris (ESPCI), Institut National Agronomique ParisGrignon (INA P-G).
7. The nationality of registered students is not disclosed in Sweden.
8. Associate member.
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Student numbers
Bachelor’s level
Academic year 2000-01

All Bachelor’s
level students 1
Total

Non-national
% total

EU and other
European 2
% total

Asia /
Pacific 3
% total

Latin America
and Caribbean
% total

Africa
and other
% total

Women
% total

Austria
Technische Universität Wien

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

7,721
n.appl.

20.3%
n.appl.

13.4%
n.appl.

0.4%
n.appl.

0.4%
n.appl.

6.1%
n.appl.

51.2%
n.appl.

1,099

1.3%

0.7%

0.2%

0.2%

0.2%

20.5%

2,350
1,675

2.9%
4.2%

2.6%
2.4%

0.1%
1.7%

0.0%
0.0%

0.2%
0.1%

24.0%
21.0%

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

120
n.appl.

3.3%
n.appl.

0.0%
n.appl.

0.0%
n.appl.

0.0%
n.appl.

3.3%
n.appl.

25.0%
n.appl.

10
n.appl.
8,728
98
n.appl.
179
214

10.0%
n.appl.
22.3%
1.0%
n.appl.
30.2%
4.7%

0.0%
n.appl.
10.0%
—
n.appl.
14.0%
1.4%

10.0%
n.appl.
7.5%
—
n.appl.
8.4%
0.9%

0.0%
n.appl.
0.8%
—
n.appl.
1.1%
0.0%

0.0%
n.appl.
3.9%
—
n.appl.
6.7%
2.3%

30.0%
n.appl.
22.7%
41.8%
n.appl.
31.3%
21.0%

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

1,005

1.6%

0.4%

0.8%

0.0%

0.4%

2.8%

977

1.3%

0.5%

0.5%

0.1%

0.2%

26.0%

7,956

1.2%

0.6%

0.1%

0.2%

0.3%

20.7%

7,346

0.1%

0.1%

0.0%

0.0%

0.0%

23.6%

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

n.appl.

12,069
15,670

1.5%
1.5%

1.5%
1.0%

0.0%
0.1%

0.0%
0.2%

0.0%
0.2%

24.9%
29.4%

3,500

—

—

—

—

—

24.7%

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

790
2,556

26.0%
—

4.0%
—

13.0%
—

4.0%
—

5.0%
—

32.0%
31.9%

7,727

4.8%

4.2%

0.1%

0.5%

0.0%

29.9%

Belgium
Katholieke Universiteit Leuven
Faculteit Toegepaste Wetenschappen
Université Libre de Bruxelles 4
Ecole Polytechnique
Universiteit Gent

Czech Republic
Czech Technical University in Prague

Denmark
Aalborg Universitet
Faculty of Engineering and Science
Technical University of Denmark - DTU

Finland
Helsinki University of Technology

France
Groupe des Écoles d’Aéronautique Françaises - GEAF 5
ParisTech-Groupe des Grandes Écoles d'Ingénieurs de Paris 6

Germany
Rheinisch-Westfälische Technische Hochschule Aachen
Technische Universität Berlin
Technische Universität Darmstadt
Technische Universität Dresden
Technische Universität Ilmenau
Technische Universität München
Universität Hannover

Greece
Aristotle University of Thessaloniki
School of Engineering
National Technical University of Athens

Hungary
Budapest University of Technology and Economics

Ireland
National University of Ireland - University College Dublin

Italy
Politecnico di Torino

Poland
Poznan University of Technology

Portugal
Instituto Superior Técnico - Lisboa

Spain
Technical University of Catalonia - UPC
Universidad Politécnica de Valencia - UPV

Sweden 7
Kungl Tekniska Högskolan - KTH

Switzerland
Ecole Polytechnique Fédérale de Lausanne - EPFL
Eidgenössische Technische Hochschule Zürich - ETHZ

United Kingdom
Imperial College London
Queen's University Belfast

Israel
Technion - Israel Institute of Technology 8
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All data include incoming exchange students.
n.appl. does not apply.
1. Only students in Architecture, Engineering, Computer Science, Mathematics, Physics, Chemistry and Biology.
2. Including Russian Federation, Belarus, Ukraine, Moldova and Turkey.
3. Including Japan and Australia.
4. Numbers refer to students of all disciplines at ULB.
5. École Nationale Supérieure de l’Aéronautique et de l’Espace (SUPAERO), École Nationale Supérieur d’Ingenieurs de Constructions Aéronautique (ENSICA), École Nationale Supérieur de
Mecanique et d’Aéronautique de Poitiers (ENSMA), École Nationale de l’Aviation Civile (ENAC).
6. École Nationale du Génie Rural, des Eaux et des Forêts (ENGREF), École Nationale des Ponts et Chaussées (ENPC), École Nationale Supérieure d’Arts et Métiers (ENSAM), École Nationale
Supérieure de Chimie de Paris (ENSCP), École Nationale Supérieure des Mines de Paris (ENSMP), École Nationale Supérieure des Télécommunications (ENST), École Nationale Supérieure
de Techniques Avancées (ENSTA), École Polytechnique (EP), École Supérieure et de Pysique et de Chimie Industrielles de la Ville de Paris (ESPCI), Institut National Agronomique ParisGrignon (INA P-G).
7. The nationality of registered students is not disclosed in Sweden.
8. Associate member.

Academic year 2000-01

Doctorate
Total 1

Master’s
level
Total 2

Study period
abroad 2
% total 2

Bachelor’s
level
Total 3

Study period
abroad 2
Women
% total 3
% total 3

Non-national
% total 1

Women
% total 1

216

—

12.0%

997

—

—

n.appl.

n.appl.

n.appl.

47

34.0%

21.3%

544

7.2%

24.0%

n.appl.

n.appl.

n.appl.

558
136

35.0%
22.8%

38.7%
25.0%

1,924
1,866

6.4%
8.0%

57.2%
36.4%

1,636
n.appl.

0.1%
n.appl.

54.3%
n.appl.

86

1.3%

15.7%

1,699

—

14.8%

242

—

22.7%

52
146

—
10.0%

—
24.0%

407
539

—
20.0%

—
24.0%

127
272

—
20.0%

—
25.0%

210

12.4%

15.7%

853

21.8%

22.5%

n.appl.

n.appl.

n.appl.

—
450

—
—

—
—

—
2,500

—
—

—
—

—
n.appl.

—
n.appl.

—
n.appl.

433
279
241
204
31
656
202

6.9%
—
7.5%
12.3%
3.2%
—
—

11.5%
—
17.4%
21.1%
3.2%
29.3%
30.7%

1,167
1,386
864
1,089
—
1,882
896

—
—
—
—
—
—
—

16.7%
25.0%
21.3%
35.6%
—
31.2%
31.5%

0
n.appl.
979
7
n.appl.
3
—

n.appl.
n.appl.
—
—
—
—
—

n.appl.
n.appl.
25.9%
28.6%
—
0.0%
—

38
102

1.0%
0.3%

17.0%
18.6%

1.386
2,263

4.0%
—

25.0%
26.5%

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

42

4.7%

26.2%

1,906

6.2%

22.0%

255

—

28.0%

15

7.0%

13.0%

45

0.0%

16.0%

—

—

27.0%

79

7.6%

34.2%

2,241

—

26.6%

—

—

18.3%

78

0.0%

34.6%

1,420

8.0%

28.0%

798

—

—

78

10.2%

23.0%

—

—

—

n.appl.

n.appl.

n.appl.

148
163

33.6%
32.5%

19.5%
28.2%

2,712
1,571

15.6%
34.2%

26.1%
13.9%

2,525
2,064

5.6%
15.8%

27.6%
5.6%

202

—

24.0%

1,233

30.0%

31.0%

458

5.0%

26.0%

199
357

49.3%
—

17.1%
—

498
908

20.8%
—

14.1%
24.9%

n.appl.
n.appl.

n.appl.
n.appl.

n.appl.
n.appl.

490
119

40.0%
—

30.0%
16.0%

2,100
335

7.0%
—

30.0%
35.5%

—
578

—
—

—
35.3%

87

3.4%

46.0%

450

20.0%

34.0%

1,734

—

30.3%

Women
% total 2

Austria
Technische Universität Wien

Belgium
Katholieke Universiteit Leuven
Faculteit Toegepaste Wetenschappen
Université Libre de Bruxelles 3
Ecole Polytechnique
Universiteit Gent

Bi-annual report 2002

Degree awarded 1

Czech Republic
Czech Technical University in Prague

Denmark
Aalborg Universitet
Faculty of Engineering and Science
Technical University of Denmark - DTU

Finland
Helsinki University of Technology

France
Groupe des Écoles d’Aéronautique Françaises - GEAF 4
ParisTech-Groupe des Grandes Écoles d'Ingénieurs de Paris 5

Germany
Rheinisch-Westfälische Technische Hochschule Aachen
Technische Universität Berlin
Technische Universität Darmstadt
Technische Universität Dresden
Technische Universität Ilmenau
Technische Universität München
Universität Hannover

Greece
Aristotle University of Thessaloniki
School of Engineering
National Technical University of Athens

Hungary
Budapest University of Technology and Economics

Ireland
National University of Ireland - University College Dublin

Italy
Politecnico di Torino

Poland
Poznan University of Technology

Portugal
Instituto Superior Técnico - Lisboa

Spain
Technical University of Catalonia - UPC
Universidad Politécnica de Valencia - UPV

Sweden 6
Kungl Tekniska Högskolan - KTH

Switzerland
Ecole Polytechnique Fédérale de Lausanne - EPFL
Eidgenössische Technische Hochschule Zürich - ETHZ

United Kingdom
Imperial College London
Queen's University Belfast

Israel
Technion - Israel Institute of Technology 7
n.appl.
1.
2.
3.
4.

does not apply.
Only degrees awarded in Architecture, Engineering, Computer Science, Mathematics, Physics, Chemistry and Biology.
Graduates having followed a one–semester or longer study programme abroad with academic recognition at the home institution.
Numbers refer to students of all disciplines at ULB.
École Nationale Supérieure de l’Aéronautique et de l’Espace (SUPAERO), École Nationale Supérieur d’Ingenieurs de Constructions Aéronautique (ENSICA), École Nationale Supérieur de
Mecanique et d’Aéronautique de Poitiers (ENSMA), École Nationale de l’Aviation Civile (ENAC).
5. École Nationale du Génie Rural, des Eaux et des Forêts (ENGREF), École Nationale des Ponts et Chaussées (ENPC), École Nationale Supérieure d’Arts et Métiers (ENSAM), École Nationale
Supérieure de Chimie de Paris (ENSCP), École Nationale Supérieure des Mines de Paris (ENSMP), École Nationale Supérieure des Télécommunications (ENST), École Nationale Supérieure
de Techniques Avancées (ENSTA), École Polytechnique (EP), École Supérieure et de Pysique et de Chimie Industrielles de la Ville de Paris (ESPCI), Institut National Agronomique ParisGrignon (INA P-G).
6. The nationality of registered students is not disclosed in Sweden.
7. Associate member.
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CESAER members

City

Country

Technische Universität Wien

Vienna

Austria

Katholieke Universiteit Leuven
Faculteit Toegepaste Wetenschappen

Leuven

Belgium

Université Catholique de Louvain
Faculté des Sciences Appliquées

Louvain-La-Neuve

Belgium

Université Libre de Bruxelles
Ecole Polytechnique

Brussels

Belgium

Universiteit Gent
Faculteit Toegepaste Wetenschappen

Gent

Belgium

Czech Technical University in Prague

Prague

Czech Republic

Aalborg Universitet
Faculty of Engineering and Science

Aalborg

Denmark

Technical University of Denmark - DTU

Lyngby

Denmark

Helsinki University of Technology

Helsinki

Finland

Groupe des Écoles d’Aéronautique Françaises - GEAF 1

Toulouse, Poitiers

France

Institut National des Sciences Appliquées de Lyon

Lyon

France

Institut National Polytechnique de Grenoble

Grenoble

France

Intergroupe des Écoles Centrales 2

Paris, Lyon, Nantes, Lille

France

ParisTech - Groupe des Grandes Écoles d'Ingénieurs de Paris 3

Paris

France

Rheinisch-Westfälische Technische Hochschule Aachen

Aachen

Germany

Technische Universität Berlin

Berlin

Germany

Technische Universität Darmstadt

Darmstadt

Germany

Technische Universität Dresden

Dresden

Germany

Technische Universität Hamburg

Hamburg

Germany

Technische Universität Ilmenau

Ilmenau

Germany

Technische Universität München

Munich

Germany

Universität Hannover

Hannover

Germany

Aristotle University of Thessaloniki
School of Engineering

Thessaloniki

Greece

National Technical University of Athens

Athens

Greece

Budapest University of Technology and Economics

Budapest

Hungary

National University of Ireland - University College Dublin

Dublin

Ireland
Israel

Technion - Israel Institute of Technology 4

Haifa

Politecnico di Milano

Milano

Italy

Politecnico di Torino

Torino

Italy

Universita' degli Studi di Firenze
Facolta' di Ingegneria
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1. École Nationale Supérieure de l’Aéronautique et de l’Espace (SUPAERO), École Nationale Supérieur d’Ingenieurs de Constructions Aéronautique (ENSICA), École Nationale Supérieur de
Mecanique et d’Aéronautique de Poitiers (ENSMA), École Nationale de l’Aviation Civile (ENAC).
2. Écoles Centrales de Lille, Lyon, Nantes, Paris.
3. École Nationale du Génie Rural, des Eaux et des Forêts (ENGREF), École Nationale des Ponts et Chaussées (ENPC), École Nationale Supérieure d’Arts et Métiers (ENSAM), École Nationale
Supérieure de Chimie de Paris (ENSCP), École Nationale Supérieure des Mines de Paris (ENSMP), École Nationale Supérieure des Télécommunications (ENST), École Nationale Supérieure
de Techniques Avancées (ENSTA), École Polytechnique (EP), École Supérieure et de Pysique et de Chimie Industrielles de la Ville de Paris (ESPCI), Institut National Agronomique ParisGrignon (INA P-G).
4. Associate member.
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