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THE LONG ROAD TOWARDS SUSTAINABILITY

6 • E D U CAT I O N F O R S U STA I N A B L E D E V E LO P M E N T

EARLY INVESTMENT
FROM EARLY INITIATIVES TO SYSTEMATIC
APPROACH
From the 1970s, work on the environment and sustainable development
has been gradually integrated into the work at the university and covers
both research and education.
Small groups of committed individuals began

environmental courses for students. Since

environmentally related research and teach-

the the mid-80ies, Chalmers has had a

ing during the 1970ies. However, environme-

policy whereby all students, regardless of

ntal issues were regarded for a long time as

programme, are required to take an environ-

being irrelevant at a university of technology.

mental course. In 2003, the President decided

Nevertheless, thanks to committed enthusi-

all students to launch a requirement of the

asts the work moved forward and in 1989 a

equivalent of five weeks of courses in envi-

virtual School of Environment was founded

ronment and sustainable development.

together with the Faculty of Mathematics and

In 2000, the virtual School of Environment

Science at the University of Gothenburg. The

became the Centre for Environment and Sus-

virtual School of Environment created formal

tainability, GMV, which covered Chalmers and

structures in order to establish environmental

all faculties of University of Gothenburg. GMV

research and carry on PhD programmes in

was assigned the task of generally supporting

environmental science at Chalmers and it

and developing research and education in

supported the introduction of compulsory

environment and sustainable development at

1989:

2000:

A virtual School of Environ-

Centre for Environment and

ment is founded

Sustainability, GMV, is founded

1985:
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Compulsory environmental cour-

Chalmers Environmental
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Initiative, CEI
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both universities and in close collaboration

ripe for a systematic approach to be adop-

with the community.

ted for education related to sustainability.

Almost at the same time that GMV was

The scattered courses and elements that

founded, the Chalmers Environmental Initia-

were in place were in practice not reaching

tive, CEI, was launched – a research strategy

every student and every educational

focusing on the environment and sustainable

programme. The project "Education for

development. The aim was to incorporate an

Sustainable Development”, ESD, was star-

environmental and sustainability perspective

ted in 2006 in order to adopt a comprehen-

into research and education throughout Chal-

sive approach to education for sustainable

mers. The initiative led to the setting up of se-

development. The project was linked to the

ven new environment-related professorships.

Chalmers vision for 2008-2015, which has

These were deployed at different departments

a very clear message: "Chalmers – for a

in order to ensure a good spread and thereby

sustainable future".

potentially influencing all Chalmers.
In the first decade of 2000 the time was

2006-2009:
Education for Sustainable
Development, ESD

2008-2015:
Chalmers vision: "Chalmers
- for a sustainable future"
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10 GOALS – TO DEVELOP AN ORGANIZATION THAT:
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THE ART
OF CREATING
A SELF-PLAYING PIANO
Sustainable development is an issue that can very easily become the concern of everyone but the responsibility of no-one. Spreading responsibility and
promoting involvement from bottom-up and at the same time having an open,
inviting and service oriented arena that takes responsibility across disciplines
and over time. This is the "Chalmers way of working". These are the words of
Professor John Holmberg, project manager for the ESD Project at Chalmers,
which ran between 2006 and 2009.
"Sustainable development is an issue that can very easily become the concern of everyone but the
responsibility of no-one," says Professor Holmberg. "At Chalmers we have been highly skilled at allocating responsibility. We have decided, for example, not to have just one course programme dealing
with sustainable development and instead learning for sustainable development will be an integral
part of all programmes."
The risk of spreading responsibility, however, is that the power in the processes can be easily lost if
there is no driving force that maintains momentum and direction. It was this driving force that needed
to be created to include education for sustainable development throughout Chalmers. The proposal
for starting the ESD Project took the form of nine goals that would be worked on over a three-year period. This would then be followed by a review to see how the work could be assured within a permanent organisation which would manage and develop support for teaching sustainable development.
"The aim of the whole project was of course to identify in each sub-project operating areas and
people who felt that it was vital that the ideas within the project should continue," states Professor
Holmberg. He clarifies this by saying that ideas and responsibility need to be built into the operating
framework.

"The Chalmers Way"
Spreading responsibility and create engagement from bottom-up were the fundamental elements
in the ESD Project. Professor Holmberg regards this way of working as a method that is specific
to Chalmers and a way of creating successful activities without the risk of becoming locked into
a specific area and at the same time eliminating the risk of academic empire. He provides Chal-
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mers unique recipe for how change projects can achieve
success:
"Initially, there must be commitment on the part of the management with a clear vision and support structures that facilitate the
desired development. An arena must then be created which is
perceived to be neutral and where everyone can be involved and
be seen but also be coached. Coaching will be the responsibility
of those who manage the arena, who should also bring to the fore
those who are involved in the work instead of building their own
empires. Those who manage the arena are also charged with the
task of maintaining the energy level and keeping in mind activities

Professor John Holmberg

that have already been carried out. As a result of these individual
parts it is possible to generate bottom-up engagement with the will to be involved and to "play in the
arena".
If working in this way proves successful then according to Professor Holmberg you have a "self-playing
piano" – something which Chalmers has succeeded with on many occasions. If, however, the opposite
path is chosen and only one party is assigned responsibility, there is a risk for look-in effects and that the
project will fail – if more players are not allowed to enter the arena then no general university involvement
will be created," states Professor Holmberg.
According to Professor Holmberg the ESD Project working process has been positive and engrossing.
He also points out that no-one is forced to become involved:
"The teachers and the programme directors always feels that they own their courses and programmes;
on the contrary the ESD Project has "interviewed out" what people think and want. By adopting this approach, teachers and programme directors had to feel that they have had extra work pushed on them.
Professor Holmberg is very pleased to see that the programme directors at Chalmers have been
preparing programme plans based on the thoughts that have emerged from the ESD Project. The project
has also supported the considerable involvement on the part of students which will live on after the project
comes to an end. One example is the collaboration with the student association Chalmers Students for
Sustainability – CSS. Professor Holmberg finds it highly gratifying that the students are so active and states
that they really are useful in their role of exerting pressure to ensure that relevance of sustainability in the
teaching is enhanced.
The ESD Project has now been concluded although it has in no way been put into mothballs; certain
parts of the project have gone straight into the education organisation, such as learning objectives for the
requirement in environment and sustainable development; a learning objective for degree projects; a form
for how sustainability elements in the teaching are to be described in the programme presentations and a
course for PhD students. Other parts will be taken over by the Chalmers Learning Centre, founded in 2009
and which will be the driving force. Professor Holmberg is highly optimistic about the future when it comes
to education for sustainable development at Chalmers:
"The Chalmers Learning Centre is now in the process of designing its operating base and is a platform for
moving the work involved in education for sustainable development forward in a very powerful and tangible way.

E D U C AT I O N F O R S U S TA I N A B L E D E V E L O P M E N T • 15

A PROJECT FOR LONG-TERM CHANGE
One of the aims of ESD activities at
Chalmers, such as the ESD Project, is
to integrate sustainable development
into all educational programmes and not
just to ensure that sustainable development is addressed in a single, compulsory course. Activities focus on creating
change in more permanent structures at
Chalmers; both of people who are in the
system and of the system itself, instead
of simply endeavouring to make students
more aware and knowledgeable.
A point of conviction is that if change
is to take place at Chalmers, expertise,
attitudes and the system itself must be
directed towards the new vision. It is
important to promote motivation among
teaching staff and programme directors
for the process to get under way. To start

learning processes among teachers
and programme directors, there was a
focus in the ESD Project on coaching
discussions and workshops. The basic
idea is to promote a feeling of responsibility and initiative at the departments
and in the programmes. This will
produce the desired effects, both immediately and in the long term.
The work within the ESD Project was
conducted in different delimited subprojects with a leader responsible for
each sub-project. Work was initiated,
methodology tested and quality criteria
identified with the aim of establishing
the support structures which after the
three-year project period would form a
stable foundation for future work in this
field.
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ACTIVITIES FOR
EDUCATION
FOR SUSTAINABLE
DEVELOPMENT
The work within the ESD Project was run within different sub-projects. Some of
them are presented in brief below.

INVENTORY OF COURSES
At Chalmers it is compulsory for all students to
receive the equivalent of five weeks' teaching in
environment and sustainable development.One
of the sub-projects within the ESD Project focused on describing what was actually taught
in these courses or course units. The inventory
was performed together with teachers and
programme directors at individual meetings for
each educational programme in order to create
a sense of involvement and to provide an
overview. The results of the inventory revealed

that the courses were largely focused on environmental problems and technical solutions although what was lacking was a broader picture
of sustainable development, which in addition
to the environment also includes economic and
social aspects. What was often lacking were
teacher-supervised elements where students
had the opportunity to reflect on their own role
and responsibility for sustainable development
– both at the present time, as a student, and in
their future professional role.
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LEARNING OUTCOMES FOR COURSES IN ENVIRONMENT AND
SUSTAINABLE DEVELOPMENT
One concrete result from the ESD Project is a
two-page guiding text describing recommendations of learning outcomes for the compulsory courses in environment and sustainable
development at Chalmers. The learning
outcomes are formulated in such a general way
that they can be applied at all the engineering
programmes at Chalmers, and include examples to make them easier to understand. The
aim of the guiding text is to improve the quality
of the courses by creating a shared view and
increased understanding among teachers and
programme directors for the desired learning in

these courses. The guiding text can be used as
support for teachers and programme directors
when developing courses and programmes.
The process to develop the guiding text has
been at least as important as the final result.
Teachers, programme directors and other
actors were invited to take part in the process
to develop the guiding text, e.g. at seminars in
which early versions of the guiding text were
discussed. The process was successful in
creating a shared responsibility and for starting
learning processes in individuals involving a
broad range of educational actors at Chalmers.

EXAMPLES OF GOOD TEACHING PRACTICES
Early on in the ESD Project, a demand
was identified among teachers for good
examples of ESD teaching practices that
could be used as inspiration in fulfilling the
needs of a quality increase in ESD. The
ESD Project therefore intended to create a
system for collecting and spreading of such
examples. The idea of a web portal was
abandoned, mainly because it would require
too large resources to support and a long-

term commitment. Instead, good teaching
practices were described and collected
in a pdf document which could potentially
be updated and complemented over time.
A template was developed for presenting
good examples in just one page. In all, 29
good examples of different types of teaching
practices were collected, which have been
published in a report that is now a resource
available through the internet.
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INTEGRATION INTO EDUCATIONAL PROGRAMMES - THE
RESOURCE GROUP
Effective changes do not take place by issuing orders, at least not in the academic world.
Instead, the person who is to implement the
change must go through a learning process.
This was a firm point of conviction within
the ESD Project and it became the starting
point when the project was about to promote
integration of sustainable development into
courses and programmes. A group of six
teachers from different departments at Chalmers, each with experience of education for
sustainable development, set up what was termed a resource group. The group produced a
working method which was a development of
experience from Delft University of Technology in the Netherlands, which had created
what was known as the "Individual Interaction
Method". The resource group worked on motivating and supporting course and programme
directors in their task of integrating sustainable

development, among other things by being
available as a sounding board when it came
to changes in the actual teaching. As a point
of departure in this work certain questions
were asked, such as: "In what way can your
subject contribute to promoting sustainable
development?" In effect all teachers answered
that their subject could contribute in one way
or another. This meant that a joint discussion
could be conducted based on what stimulated
interest and learning. The resource group also
gathered and displayed good examples and
ambassadors who demonstrated that change
is both possible and desirable. Teacher
meetings within the educational programmes
were arranged by program directors together
with the resource group in order to make sustainable development a starting point for the
programme and to achieve a better integration
of ESD.

ESD TEACHER MEETINGS
To stimulate teachers to become involved in a joint Chalmers learning process
related to education for sustainable
development, ESD teacher meetings were
arranged. By meeting and discussing
ESD issues, the chances of improving

the quality of education for sustainable
development in Chalmers programmes
and courses increased. The meetings also
made it possible for teachers from different
departments to meet and discuss as colleagues.
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COURSE FOR PHD STUDENTS
PhD students also need to learn about sustainable development in order to contribute to
the Chalmers vision "For a sustainable future". A new course for PhD students was therefore
developed within the ESD project. This course was an elective two-week course dealing with
sustainable development: "Challenges and opportunities of technology in sustainable development". The course was one of three elective courses within an ethics requirement for PhD
students at Chalmers. The course focused on providing to the PhD students a better ability to
reflect around consequences of their own research in relation to sustainable development. In
2012, a new course on sustainable development and ethics, compulsory to all PhD students,
will replace this course. The new course builds on the same ideas as the former one.
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Mikael Enelund, Programme Director at
Mechanical Engineering

Ralf Rosenberg, Lecturer at the Department of
Product and Production Development

"It is important for us to link sustainable development to the technical courses. Sustainable product
development is a key area for a mechanical
engineer. The products of the future will need to
be resource efficient and this is something the
market demands. We try to avoid ethical and moral
aspects, preferring instead to highlight technical solutions such as lighter, safer, more energy-efficient
products as well as the business aspects."

"What often happens at a university is that special
courses are created that deal with sustainable
development. This is perhaps necessary but I
don't believe that it will break the ice. If such an
approach were to be adopted, the questions would
become far too isolated. I feel that where possible
they must be incorporated into the selection criteria; one example could be choice of materials and
manufacturing methods."

Maria Knutsson Wedel, Professor at the
Department of Materials and Manufacturing
Technology. Part of the resource group in
the ESD project

Ann-Sofie Axelsson, Associate Professor at the Department of Technology Management and Economics.
Part of the resource group in the ESD project

"It was difficult to find sufficient time for the work
within the resource group. At the same time I believe
that a small contribution over a long period is better
than major, individual, and somewhat disruptive
projects. Now that the ESD project has come to an
end I know that many programme directors and
teachers are more aware of education for sustainable
development."

"Programme directors and teachers whom we contacted
were not always positive in their response. Perhaps few
of them consider sustainable development as something
necessary to work with but rather an extra burden and something that should be avoided if possible. What is required
is an established co-ordinator for sustainability courses
at Chalmers working continuously with collegial support.
This person also need confirmation and support from the
management."
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CHALLENGE FOR THE FUTURE
The work on ESD continues at Chalmers, and a goal is to improve the quality and to increase the
quantity of integrated course elements even more. Some challenges for this work were identified in
the ESD project and have to be approached in the continued work. The environmental dimension
of sustainable development is usually well covered in the education today, however, the social and
economic dimensions have to be emphasized more. Another thing is that the teachers usually feel
insecure about how to handle ethical and moral aspects. Professional development and support
for teachers can be solutions to these problems. It is not enough to only offer separate courses
in environment and sustainable development, but the topic also has to be integrated and applied
throughout educational programmes. This requires increased knowledge and involvement of many
more teachers. Finally, it is important to be aware of that the reformation of education towards ESD is
a change process that takes time. One reason is that the attitudes of teachers and programme directors have to be changed during the process. Our recommendation is to develop an organization that
allows for a continuous change process that promotes ESD.
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A FUTURE
WITH ESD
ON THE TIMETABLE
The Chalmers Learning Centre began operating before the ESD Project came to an end in 2009 and
was founded officially in 2010. The Centre will continue the work of the ESD Project by making Chalmers a forerunner in the university world when it comes to sustainable development within technical
education, with international insight gained through various channels, including the Chalmers
UNESCO Chair in Education for Sustainable Development.
The Learning Centre is a platform for collaboration and for bringing together and providing
access to resources within learning at Chalmers, where internal and external parties can meet,
exchange experience and develop their professional expertise. The Learning Centre is responsible
for the development of the new compulsory PhD course on sustainable development and ethics and
will work to establish pedagogical continuing professional education in ESD aimed at teachers at
Chalmers. The Centre hosts a support function directed towards the compulsory basic courses in
environment and sustainable development and will contribute to providing a basis for the long-term
development of quality in teaching activities at Chalmers. The Learning Centre platform will be a
vital element in all future activities related to ESD at Chalmers.
You can follow developments within ESD on the Learning Centre website www.chalmers.se/clc.
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THE ESD PROJECT WAS RUN PRIMARILY BY A WORKING GROUP COMPRISING:
Marie Arehag, Co-ordinator • John Holmberg, Project Leader • Ulrika Lundqvist • Magdalena
Svanström • Centre for Environment and Sustainability, GMV, in Gothenburg hosted the ESD Project
and the UNESCO Chair during the period 2006-2009. The project was run between July 1, 2006 and
June 30, 2009.

THE DIFFERENT SUB-PROJECTS WERE RUN BY SEVERAL COLLABORATORS
THROUGHOUT CHALMERS:
Marie Arehag, Chalmers Learning Centre • Ann-Sofie Axelsson, Technology and Society, Technology
Management and Economics • Ola Carlson, Electrical Power Engineering, Energy and Environment
• Helena Danielsson, Office of Planning • Simon Harvey, Heat and Power Technology, Energy and
Environment • Karin Karlfeldt Fedje, Water Environment Technology, Civil and Environmental Engine-

ering • Jennica Kjellstrand, Environmental Coordinator, The Personnel department • Maria Knutsson
Wedel, Surface and Microstructure Engineering, Materials and Manufacturing Technology • Ulrika
Lundqvist, Physical Resource Theory, Energy and Environment • Sverker Molander, Environmental
Systems Analysis, Energy and Environment • Thomas Nyström, Design, Product and Production
Development • Pernilla Ottosson, Center for Environment and Sustainability, GMV (formely affiliation)
• Ulrika Palme, Environmental Systems Analysis, Energy and Environment • Magdalena Svanström,
Chemical Environmental Science, Chemistry and Bioengineering • Johan Woxenius, Transport Engineering, Technology Management and Economics.
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A REFERENCE GROUP WAS LINKED TO THE ESD PROJECT AND COMPRISED
THE FOLLOWING:
Ann-Sofie Axelsson, Humans, Technology, Society – MTS (MTS is the second of the two expansion
areas at Chalmers with a compulsory course length specified in the local examination regulations) •
Michael Edén, Teacher and Programme Director • Jennica Kjellstrand, Environmental Co-ordinator •
Ulrika Lundqvist, Teacher • Sverker Molander, Teacher • Claes Niklasson, Deputy Head of Department • Lena Peterson, Head of Education Area • Sandra Siby, Deputy Chairperson, Education Unit
• Magdalena Svanström, Teacher • Chalmers Student Union • Lisa Willman/Martin Persson/Andreas
Hanning were during different periods chairpersons of Chalmers Students for Sustainability, CSS.

REPORTS AND ARTICLES
Reports, articles and conference contributions dealing with the ESD Project can be found on the
Chalmers Learning Centre website www.chalmers.se/clc
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