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FOREWORD

Over the last five years I have grown increasingly more 
convinced that what I considered in 2007 as some trendy 
buzz word, ‘sustainability’, now should be a part of the 
core mission of every university. This conviction is also 
reflected in the new four year plan (2014–2017) for the 
university. Since my signature of the Charter of the 
International Sustainable Campus Network (ISCN)  
and my attendance of the ISCN Symposium organized  
in the Luxembourg Pavilion of the Shanghai Expo in  
June 2010, the University has seen some significant new 
initiatives to embed principles of sustainability in its core 
missions including higher education, research, and civic 
engagement, and in our campus planning and operations. 
Fostering critical thinking and development of competent, 
engaged citizens and reflective practitioners is at the 
heart of all of these endeavours. Whilst this report just 
bears witness to a selection of these activities, it also 
reflects the diversity of members of our university 
engaged with projects of our University’s Cell for 
Sustainable Development; it also presents evidence for 
steady progressive engagement of a growing part of our 
community in related projects. I wish continued success 
to all who choose to engage upon the existential 
challenges our societies face. 

I hope that this report will be read with interest by all  
who consider they have stakes in our university and how 
it engages in local, national and regional development: 
students, staff, policy- and decision-makers, and citizens 
of Luxembourg alike.

THIS REPORT
This is the second report on sustainable development at the University of Luxembourg. Apart from drawing attention 
to our sustainability goals and progress, regular reporting also responds to our commitment as a signatory of the 
ISCN GULF Charter. This report was prepared by Anikó Knopp and Ariane König for the University Cell for Sustainable 
Development, with the support of the central administration, selected faculty and students (see acknowledgements).

Prof. Rolf Tarrach, President, University of Luxembourg

For questions  
on this report,  

please contact

Dr Ariane König 
Head of Sustainable Development

Danielle Schwirtz-Lejeune 
Secretary of the Cell for Sustainable Development

 
T.  +352 / 46 66 44-6942

sustainability@uni.lu 
www.uni.lu/sustainability



54

2011–2012: CONSOLIDATING SUSTAINABILITY  
AS A MISSION FOR THE UNIVERSITY

Biophysical limits to growth demand more resource-
efficient approaches to production and new patterns  
of consumption, with attention to equity and environmen-
tal impacts across the globe, whilst acceptable solutions 
often have to be crafted and implemented at the local 
level. A tall order! To respond, new approaches to 
organizing social life, infrastructures, research and 
technological innovation are urgently required. The quest 
for such new approaches is often framed by ‘Sustainable 

Development’, which seeks to reconcile economic activity 
with social progress and environmental protection. With 
their combined mission of research, education and civic 
engagement, universities have a central place in 
processes fostering social and technological transforma-
tion for sustainability, at the local, regional and global 
scales. This is the second report on efforts to anchor 
sustainability as a cross-cutting mission at the University 
of Luxembourg (UL) over the years 2011 to 2012.1

Our profile

Organisation

Sustainability @ the UL

The UL was founded in 2003, and is the only university in 
Luxembourg. It is an international, multilingual, and 
personable, research oriented university, with staff and 
students from over 100 different countries, courses in 
three working languages. The UL is seeking to cap its 
growth to 7000 students in order to maintain its 
personable atmosphere. The three faculties are the 
Faculty of Science, Technology and Communication, the 
Faculty of Law, Economics and Finance, and the Faculty 
of Language and Literature, Humanities, Arts and 

Education. Together they offer forty-six Bologna study 
programmes at the Bachelor and Masters level. During 
the winter semester 2011/2012, 5686 students were 
enrolled at the UL, of whom 340 were conducting 
research towards a Ph.D. Interdisciplinarity features as 
key organizing principle in the law creating the university; 
accordingly there are two interdisciplinary centres, the 
Interdisciplinary Centre for Security, Reliability and Trust 
and the Luxembourg Centre for Systems Biomedicine.

The seven members of the Board of Governors decide 
upon the University’s general policies and strategies. 
The University’s President, the Government Commis-
sioner, a representative from the Teaching Body, and  
a Students’ Representative participate at meetings  

and have advisory capacity. In the years 2011 and 2012 
the Luxembourg government provided the University 
with a budget of 100.72 M Euro and 122.56 M Euro, 
respectively.

The UL`s first Strategic Action Plan on Sustainability 
(2010–2013) was developed in a participatory process 
with staff, students and external stakeholders. The main 
goal is ‘to engage students, staff and interested civil 
society in experiential learning about how to reduce 
environmental impacts and enhance social cohesion, 
and build capacity to develop and implement solutions 
by drawing on different disciplines.’ The role of the Cell 
for Sustainable Development is to see to the implemen-
tation of the action plan, involving students and staff. 
We work towards this goal by fostering: 

• Applicability to practice of research and learning 
centring on environmental and social issues

• Connections between disciplines to explore  
the complexity of societal challenges

• Greater integration of research, education, campus 
operation, design, management and planning,  
and civic engagement

Pro-active exchange and research work in international 
networks such as the International Sustainable Campus 
Network (ISCN) continued to inform all our development 
activities at the UL. Building on the establishment of the 
Cell in 2009, signature of the ISCN Charter in 2010, and 
concomittant implementation of first University-wide 

initiatives, the years 2011 and 2012 have been spent 
largely consolidating projects initiated in the previous 
two years. This second UL Sustainable Development 
Report was developped in compliance with our reporting 
commitment under the ISCN-GULF Charter. It is divided 
into three main sections corresponding to traditional 
activity fields of universities: ‘Facilities, operations and 
planning’; ‘Education and research’; and ‘Social cohesion 
and outreach’. Whilst most projects reported upon are 
anchored in one of these activity fields, they all aim at 
integration of approaches across these three tradition-
ally separated activity fields. A progressed report based 
on indicators proposed by the ISCN is included in Annex I. 

The Cell’s approach to foster social and technological 
transformation for sustainability is at present probably 
best exemplified by the establishment of the Certificate 
in ‘Sustainability and Social Innovation’. This Certificate, 
approved as an official study programme by the Board 
of Governors in November 2012, is the university’s first 
study part-time programme open to Bachelor-, Master-, 
Ph.D.-students and professionals. The programme is 
designed as a platform for societal debate, social learning 
and network development to analyse and act upon 
complex issues, including reducing energy use and waste 
generation and improving social cohesion and equity.

Figure 0.1  Organizational chart of the central administration, governance and management structures  
of the University of Luxembourg

Figure 0.2  Core members of the UL Cell for Sustainable Development 2011–2012
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From left to right:  
Kahtan Watfa, Marcela Maricarmen Treviño Infante, Dr Ariane König, Danielle Schwirtz-Lejeune, Anikó Knopp, Franklin Bahfon Feyeh

1. The first report covers initial actions in the years 2009 and 2010 is available on our website 

www.uni.lu/sustainability
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Our goals centre on improving the planning, manage-
ment, construction and refurbishment of buildings and 
campus in view of greater resource-efficiency, and 
engaging our campus community in joint learning about 
improving use of natural resources and reducing waste. 

Reconciling sustainable 
energy use with growth

Our goals

Procurement –  
influencing  

the supply chain

What Waste?  
Sorting it out  

– a communication 
issue

How can we better 
empower students to 
engage on campus? 

In spite of increasing student and staff numbers  
(Figure 1.1), in 2011, electricity use has barely increased 
and gas combustion has decreased on all three campuses 
(Figure 1.2). The per capita energy consumption on 
campus has been steadily decreasing since 2008, thanks 
to continued improvement to the building technologies 
and infrastructures implemented by the ‘Service  
d’Infrastructures et Logistique’ (SIL) (Figure 1.3). 
Examples drawn from the wide range of successful 
measures adopted include the replacement of halogen 
with LED lamps, and improved isolation of heating system 
pipes (for a detailed list, see Table 1 in Annex I.)

In 2012 there has been a significant increase in both 
electricity and gas use, in spite of continued progressive 
introduction of energy-saving measures. The inauguration 
of the new building in Belval for the Luxembourg Centre 
for Systems Biomedicine for energy-intensive laboratory 

Catering firms are required to preferentially serve regional  
and seasonal produce, and to offer a choice of fair trade 
products. All cleaning products must have eco labels in 
spite of the greater expense. The university is continually 
testing diverse product ranges for optimising environ-
mental and cleaning performance. Best practices such as 

The goal is that all waste produced by the University is 
recycled or treated, waste sorting infrastructure is placed 
in public areas and offices. Success stories by our SIL 
include that on campus Walferdange organic waste  
is sorted and biogas is produced from it. Since 2011 
chemical and biological waste is separated on all 
campuses (Figure 1.4). The university’s ‘Service 
Informatique’ has significantly reduced its paper waste 

The students working for the Cell launched in 2012 the 
Recycling Design Award in collaboration with the SIL.  
The award engages students to improve correct waste 
sorting in public areas of campus by designing posters and 
a communication campaign. This awards was modelled on 
the Green Student Residence Award, which was launched 
in 2011 and run for a second time in 2012 in collaboration 
with the student accommodation office of the Service 
des Etudes et de la Vie Etudiante (SEVE). Teams of 
students are invited to develop measures for improving 

and computing work accounts for this. In particular in  
the first years of building operation, the recalibration of 
the heating, air-conditioning and ventilations equipment 
according to the users` needs will be key to improve 
performance. 

We are also working to reduce energy use from commut-
ing to the UL. Based on transport survey results (see 
Section 2.2), the rectorate has approved a contractual 
agreement with the Verkeiersverbond to jointly subsidize 
to 45% the cost of individual annual subscriptions to 
unlimited use of public transport in Luxembourg by staff 
(M-Pass) such that UL staff pay 246 Euro instead of 
440 Euro per year. We are in negotiation with the small 
Luxembourg enterprise CityMov’ for the establishment 
of a campus car sharing fleet, and are researching 
alternative parking management schemes.

use of measuring cups for optimal dosage are promoted 
amongst cleaning staff. Environmental standards for 
procurement of ICT equipment, including photocopy 
machines have been adopted. The UL uses exclusively 
recycled paper.

generation and printing toner consumption by introducing 
in 2011 a new printing credit system for students, and by 
purchasing printers that can print on both sides without 
manual intervention. One main challenge is that the 
recycling bins in public areas are not correctly used, such 
that the entire volume has to go to municipal waste at 
significant cost, instead of being accepted for recycling.

the environmental foot print and the social quality of 
student residences. In the first year six teams competed, 
the winning team of five students had introduced waste 
sorting and lowered heating and electricity bills in the UL’s 
largest residence. The awards ceremony is held in June 
2012 in the City Hall of Esch-sur-Alzette (see Figure 1.5). 
Sponsors for the prizes included the City of Esch, 
InterRail, and the firm Property Partners. (Figure 1.6.). 

The Cell is also developing a database of all research, 
teaching, and operations projects addressing complex 
problems of sustainability, as a tool to identify and foster 
projects that are integrated and thus promise enhanced 
impacts across these fields of activities.
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on the new campus in Esch-Belval. 
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Figure 1.1  Staff and students 2007–2012 Figure 1.2  Total annual energy use on campus1. FACILITIES, OPERATIONS  
AND PLANNING

1.1 FACILITIES AND OPERATIONS
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Figure 1.3  Total annual on campus energy use per person  
(Staff and students)
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Figure 1.4  Waste generated and recycled at the UL
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Figure 1.5  Green student residence award

Figure 1.6  Logos of award sponsors

Award Ceremony in Esch-sur-Alzette in June 2012
Aravind Tallam, Dmitry Sidorov, Judita Dascal, Laurent Karlshausen, 
Mareike Kriening, Cyrielle Cassan, Marcela Trevino, Jean Huss, 
Marc Rousseau, Ariane König, Pierre Fagot, Danielle 
Schwirtz-Lejeune, Xavier Poos, Guillaume Perrodin

1st Prize   
Aravind Tallam, Dmitry Sidorov,  
Judita Dascal, Cyrielle Cassan,  
Laurent Karlshausen
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Figure 1.7  Masterplan of the Esch-Belval urban development district for which AGORA gained the DGNB gold pre-certificate

Box 1  Five fields for future action highlighted in the official evaluation of the sustainability of the Cité des Sciences

Ensure the quality of the further planning and development process by establishing a user-platform and a quality control committee in order  
to strengthen the political anchoring of the area development. 

Steer development of a range of different housing opportunities with a wide span of price categories and diverse forms of ownership to 
ensure affordability for students, researchers and the range of the local population; the Terrace of High Furnaces and the Square Mile should 
be considered together.

Ensure research activities of the future users are leveraged for improved site development and demonstration projects.

Promote a transport modal split target for the area that considers a higher use of low impact modes as cycling and walking than the national 
target, and work on implementation measures.

Improve regional cross-border cooperation across the frontiers, especially towards a sustainable mobility strategy.

1  http://www.agora.lu/fr/ 
2  http://www.dgnb.de/de/

Reference: Ernst Basler + Partner AG.  2013. Concept: Evaluierung der Cité des Sciences. Esch-sur-Alzette: Les cahiers du Fonds Belval.

How sustainable  
is the new campus  

in Esch-Belval? 

The development of the new district Esch-Belval with  
a ‘Cité des Sciences’ is Luxembourg’s largest state-driven 
development project to diversify the economy in the 
South, where development over the last century largely 
depended on the steel industry. The stated objectives  
of this development project include setting new green 
standards and the promotion in a knowledge-driven 
economy. The University, who will become the largest 
single user of the site, adopted position statements 
setting targets for energy- and water-use (see first 
sustainability report) and on sustainability-certification  
of buildings and the district. 

In September 2011 AGORA, the public-private society in 
charge of the development and sale of the 120 hectare 
large industrial area on the site of Esch-Belval was 
awarded the GOLD pre-certificate of a new international 
district sustainability certification scheme developed  
by the German Sustainable Building Council DGNB.  
The Master plan and site-development of the Esch-Belval 

area to date received the highest distinction in the 
category “mixed-use urban area” among 13 international 
projects which have been evaluated (see Figure 1.7).  
The first building for the UL on the new campus in the 
Cité des Sciences housing the Luxembourg Centre for 
Systems Biomedicine was inaugurated in the same month.

The Fonds Belval, the public agency in charge of the 
construction of all public infrastructures and buildings on 
the site of Esch-Belval instituted a participatory process 
with international experts and three members of the UL 
faculty to assess the Cité des Sciences project according 
to locally-adapted sustainability criteria. The process was 
run by the consulting firm Basler and Partner that also 
developed the energy concept Fonds Belval refers to in all 
architectural competition guidelines. Five fields for future 
activities to ensure sustainable site development identified 
in this process are summarized in Box 1.

1.2 PLANNING BELVAL
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Our goals are to build capacity within and beyond the 
campus community to better understand and act upon 
complex issues with interdependent environmental  
and social facets. This requires issue-centred research, 
teaching, and learning which draws on diverse disciplines, 
connects with practice, and relies on new participatory 
methods to find local solutions reconciling trade-offs 
and conflicts of interest. 

In autumn 2012 the board of governors of the UL 
approved of instituting the University’s first degree 
programme that is open to all students and citizens  
who wish to engage in further study. The programme  
is part time, designed to be compatible with full time 
employment or study. This Certificate features public 
and closed sessions that connect education with 
research and implementation of projects in practice. 

Two core courses of the Certificate had been established 
in the preceding years as ‘cross-faculty courses’  
to foster critical interdisciplinarity by inviting diverse 
experts from academia and practice cross-question 
each other’s assumptions underlying disciplinary theory, 
methods and models. 

The Cell together with the Vice President for academic 
affairs have worked with study directors to open open 
university courses of general interest from a wide range 
of disciplines to all students and the general public. At 
the end of 2012 over 160 courses were included in this 
diverse selection; numbers of enrolled students are also 

on the increase. The UL is also progressively extending 
the range of degree programmes in which students 
have the option to enroll in and gain ECTS points for 
Open Courses that count towards their degree. Over 200 
guest auditors from the general public were registered 
in the winter semester 2012 alone.

Fostering critical 
interdisciplinarity:  
A new Certificate  
in ‘Sustainability  

and Social Innovation’

Open Courses for 
insights into multiple 

disciplines

Our goals

Science and Citizens 
meet Challenges  
of Sustainability

Social Enterprise  
and  Social Innovation

To further strengthen the Cell for Sustainable Develop-
ment’s connection to link with education and research 
at the faculties, the Head of the Cell was appointed with 
50% of her time as Senior Researcher in the Research 
Unit ‘Identités. Politiques, Sociétés, Espaces’ (IPSE) 
Institute of Geography and Spatial Planning.

"This course improved my 
critical thinking 
enormously." 

Anikó Knopp,  
BA Economics

"It was a great experiencing such diverse 
perspectives striving towards a common 
goal during the course. This changed  
my idea of sustainability, which I now 
conceive like a puzzle where you need  
a lot of different pieces to get a better 
picture of a complex situation."  

Jessica Brensing,  
Ph.D. candidate, Environmental Psychology 

"The SCCS is a success and a genuine 
achievement. Scientists, professionals and 
researchers of various backgrounds meet 
and discuss with motivated students and 
other participants about the essential 
challenges current society has to face  
if it wants to stay afloat. For once the real 
questions are addressed – openly, directly, 
without ado or make-up. It has features of 
a social psychoanalysis, digging into the 
depth of the problems of today’s society 
and sometimes painfully carving out the 
causes. SCCS […] is not the ivory tower,  
it is an actual laboratory for real-time 
research on today’s society and its 
challenges … to be continued!" 

Françoise Thoma, Vice president, BCEE  
et Conseiller d’Etat

2. TEACHING, LEARNING AND RESEARCH

Figure 2.1  The course ‘Science and Citizens meet Challenges of Sustainability’. Quotes from participants in the summer semester 2011.

2.1 TEACHING AND LEARNING

"As a student in Economics,  
I found the course in Social 
Entrepreneurship and Social 
Innovation a fundamental 
element of my Bachelor’s 
programme. Not only has it 
provided me with a different 
perspective on the subjects  
I study in more traditional 
classes but it has also 
inspired my projects for the 
future both academic and 
professional."

Marco Greselin,  
BA Economics

Figure 2.2  Course on Social Enterprise and Social Innovation, winter semester 2012

Figure 2.3  SCCS peer group project: Join the pipe to eliminate plastic cups at water fountains

The course `Science and citizens meet challenges of 
sustainability` started in February 2011. 22 participants  
completed the voluntary course in 2012 (Figure 2.1.).  
An alumni network is forming. In 2012, the Fonds 

National de la Recherche supported the public lecture 
series associated with the course allowing extending  
and fuelling the public discussions with wine and cheese. 

The second core course on ‘Social Enterprise and Social 
Innovation’ was launched in October 2012 in cooperation 
with among others, the European Investment Fund (EIF), 
and the Appui au développement autonome (ADA).  
Over 40 professionals and students enrolled (Figure 2.2.). 
The course introduces diverse approaches to social 
enterprise that aim to address challenges of social 
inequity and sustainability. One central theme in the 
course is the question of defining, measuring and 
reporting on the common good, values and sustainable 
value creation beyond financial returns in a pluralist 
society. The course draws on perspectives from 
economics, legal analysis, moral philosophy, sociology, 
psychology and management science, as well as on case 
studies presented by practitioners.

Both courses promote engagement in peer group projects 
in which groups of four to six participants apply the 
course theory to salient practical problems on or beyond 
campus. For example, one peer group with participants 
from EUROSTAT and expert guidance from STATEC 
worked on sustainability indicators for municipalities. 

Another peer group applied a design thinking process  
to develop a solution to eliminate plastic cups at campus 
water fountains. They recommand to work with ‘Join the 
pipe’ to install design water pumps in public areas on 
campus that invite filling individual bottles rather than 
plastic cups. Proceeds from design pumps go to improve 
water access in developing countries (Figure 2.3.). This 
system is proposed for the Belval Campus. 

In 2012 the Cell has established two further courses that 
can be taken optionally to replace one peer group project. 
One course is on sustainability reporting according to the 
‘Global Reporting Initiative’ run by a certified BeNeLux 
expert. The second auxiliary course on ‘Global environ-
mental change in the anthropocene’ scrutinizes science 
and uncertainties on changes in land-use, climate, sea 
levels and environmental health assessment approaches, 
was organised as part of the Master in Geography and 
spatial planning, together with CRP Henri Tudor.



1312

Figure 2.4  Results of the staff transport survey

Figure 2.5  Sustainable ICT at the University of Luxembourg:  
Poster with research results presented at CHIST-ERA consortium meeting, Ireland (2011).

Authors: Prof. Francesco Viti  
and Christian Bettendorf,  
Research Unit for Engineering
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Work towards a UL strategy and action plan for 
sustainable transport started in 2009 (see also first 
sustainability report). The overarching goal is to 
improving the availability of affordable, effective and 
ecological transport options with equitable access. 
Means include to conduct surveys on staff and students 
to understand modal choices and foster awareness; 
subsidize public transport and low impact modes; 
improve connections between campuses; introduce 

more equitable and effective allocation of parking  
and a parking fee; and step up communication and 
engagement. In 2012 the Cell for Sustainable Develop-
ment implemented the transport survey on all staff 
(Figure 2.4.), the survey data was analysed by Prof. 
Francesco Viti and Masters student Christian Bettendorf 
in the Research Uni for Engineering. The relocation to 
Belval presents important opportunities for behavioural 
change in our community.

Sustainable transport

In February 2012 the OECD LEED Programme engaged 
the Head of the Cell to conduct research for a case 
study on developing indicators for local transition  
to a low carbon economy in the Alzette-Belval area.  

The project included the organisation of a workshop  
with local stakeholders hosted by the Municipality  
of Esch-sur-Alzette. The case study benefitted from 
financial support from the Benelux secretariat.

The most innovative and time-intensive research strand 
in 2011 and 2012 focussed on the development of living 
laboratories for local sustainable social and technological 
change by universities in four continents. This research 
involved compiling twelve case studies across four 
continents of how Universities engage in fostering 
transition to more sustainable societies together with 
teams of local authors. An analytic framework was 
developed to allow drawing synthetic insights on 
commonalities and differences of the twelve  

approaches embedded in such diverse social economic 
political and legal contexts, and written up by author 
teams from diverse discipinary perspectives.  
This research in progress draws attention to the design 
of four complementary types of spaces for knowledge 
co-creation for sustainable change (physical, institu-
tional, virtual and mental), and pays attention to the 
interaction of global and locally salient knowledge in 
such spaces. It will be published in the form of an edited 
book in 2013.

Alexandru and Emilia Tantar, both researchers in the 
Computer Science and Communication research unit 
engaged students from the Masters in ICT to model 
efficient self-adaptive ICT energy-use management 
systems, in view of reducing the University ICT facilities’ 
energy use (Figure 2.5.). Different components needed 
for such a system have been identified and modeled 
through two different master projects: Research on 
“Dynamic sustainability procedures” directed attention 
at low usage and consumption periods, in which for 
example, computers could be automatically put into a 
deep sleep state by following a given schedule and woke 

only unless tasks are scheduled for processing. A project 
on “Learning and anticipation for sustainable ICT” 
focused on forecasting computational requirements  
in order to propose tailored strategies. A third project  
on load balancing (resources, computational power and 
energy constraints) explored virtualization concepts as 
simplified computational environment models. For an 
environment where users have distinct computational 
requirements, different physical hosts should be 
allocated to different virtual machines so as to allow for 
load switching and use of a reduced numer of servers at 
full capacity.

Towards indicators for 
local transition to a low 

carbon society

Spaces for knowledge 
co-creation

Sustainable ICT

2.2 RESEARCH

Sustainable ICT at University of Luxembourg
Alexandru-Adrian Tantar, Emilia Tantar, Pascal Bouvry, Ariane König

Computer Science and Communications Research Unit, Cell for Sustainable Development, University of Luxembourg

More information at emilia.tantar@uni.lu, alexandru.tantar@uni.lu,pascal.bouvry@uni.lu, ariane.koenig@uni.lu
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x(t)

∫ tend

t0

F (x(t), t)dt
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Low-level measures – load and processing power optimization in a dynamic environment.

Impact and optimality of decisions: when the state of a system depends on past states, the effects of a decision can propagate over time. An optimal decision
for the current time moment may prove to be sub-optimal over a long time window. Anticipation thus relies on simulation models or on knowledge learnt from the
past realizations of the system.

On-going research

Experimental Prototype Laboratory, built upon:
�Virtualization, energy-efficient operation and allocation of resources;
�Autonomic management of renewable energy sources.

Low hanging fruits
Prototype laboratory expected to be implemented at a larger scale in the future
Belval campus, Maison du Savoir building.

Simulate

Dynamic, highly-complex systems: assessing the impact of a specific
decision, e.g. percentage of renewable energy stored, becomes feasible if the
evolution of the system over time can be simulated.

Scenarios : realizations of the system based on deterministic, dynamic factors or
on previous knowledge obtained from the past states of the system.

Strategies : set of decisions to apply over a specified time window in order to
ensure a high performance level with respect to the defined objectives.

Modeling

Modeled components:
�User’s activity, arrival of tasks or load dynamics are modeled by relying on
statistical data.

� Stochastic factors, e.g. weather change and solar energy drop or failures, are
estimated online.

Outcomes:
�Multi-objective meta-model of the energy consumption, including dynamic
and stochastic factors.

�Apply multi-objective paradigms in order to optimize energy consumption and
reduce carbon footprint while maintaining a high level of performance.

Carbon neutral ICT at the University of Luxembourg’s facilities

Sustainability Unit: http://www.uni.lu/university/sustainability

2006-2007 A start to action on sustainable development at the University-level
April 2008 Joined the International Sustainable Campus Network (ISCN) that includes the ETH

Zurich, the Universities of Copenhagen, Harvard, MIT, Berkeley, Tongji, and Tokyo.
UL is also chairing one of the four working groups (Sustainable Development)

Mar. 2009 Dedicated UL Cell for Sustainable Development
Jan. 2010 Signed and committed to the ISCN-GULF (Global University Leadership Forum) Charter

(21 Universities, including Harvard, MIT, ETH Zurich, Oxford and Cambridge)

Computer Science Engineering Entrepreneurship
Reducing energy consumption
from our ICT equipment and
operations

A monitoring system for ICT-
related energy consumption

A business model for renewable
energy management from pho-
tovoltaic resources

The future BELVAL Campus at the University of Luxembourg

[Research priorities]

�Multi-objective optimization model of the energy consumption
� Learning, anticipation and prediction for usage scenarios
�Autonomic resource management
�Monitoring system of the energy consumption
�Resource allocation and load balancing

[Key challenges]

� Sustainable campuses
�Energy savings from direct and indirect energy use
�Monitor and anticipate energy consumption from the ICT facilities
�Carbon neutral ICT operations from the University’s facilities

Authors: Alexandru and Emilia Tantar, Computer Science and Communication Research Unit.
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Figure 3.1  HRH Grand Duchess Maria Teresa opening the workshop on ‘Exploring the potential of Social Business for Luxembourg’  
at the University of Luxembourg

Figure 3.2  Participants of the study visit ‘Exploring Social Business in Wiesbaden’

From left to right:  
Roger Nilles, Tom Pesché, David Hiez, Eric Lavillunière, Jean-Charles Bernacconi, Ariane König, Claude Haas, HRH Crown Prince Guillaume of Luxembourg, Xavier Poos, Beatrice Dastis 
Schenk, Minister Romain Schneider, Madeleine Kayser, Paulette Lenert, Claudine Lorang, Per-Fredrik Hagermark, Hans Reitz, Mireille Colbach, Frank Arndt.  
Venue: Schloss Freudenberg in Wiesbaden.
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Our goals include to develop participatory workshops 
and projects on local environmental and social issues 
with engagement from local government, industry and 

Two months after joining the Luxembourg delegation of 
the Grand Duchess to attend the Global Social Business 
Summit in Wolfsburg in November 2010, the University 
organised a workshop on `Social business’ in collaboration 
with the Grameen Creative Lab, a consultancy dedicated 
to working with Professor Muhammad Yunus to promoting 
the concept of Social Business globally (Figure 3.1.).  
The workshop was opened by HRH Grand-Duchess Maria 
Teresa. We discussed which attributes of social enterprises 
might be necessary and sufficient to guard ‘The Social’ 
in such enterprises as prime organizing principle over 
time, and the relation of social business to the social 
and solidarity economy. Participants at the workshop 
agreed to further exploring the concept of social 
enterprise in Luxembourg in conjunction with the social 
and solidarity economy, establishing a competition for 

social enterprise proposals, developing an expert and 
mentor network, creating a physical and digital platform 
for networking and visibility, and founding a course on 
social enterprise at the University. 

Building on the high levels of engagement at the work- 
shop, the Cell organized a study visit with key actors  
to Wiesbaden to study social business in action in 
collaboration with the Grameen Creative Lab (Figure 
3.2.) and to Lille, a city with special programmes to 
foster the solidarity economy, in collaboration with  
the Institute Européen pour l’Economie Solidaire. 
Participants included the HRH Crown Prince Guillaume  
of Luxembourg, the mayors of Esch-sur-Alzette, Wiltz, 
and the deputy mayor of the city of Luxembourg, as well 
as the delegate Minister for Solidarity Economy. 

The Head of the Cell, Ariane König acted as jury member 
for Luxembourg’s first Social Enterprise Award ‘123 Go 
Social’ organized by the Business Initiative a.s.b.l. Ariane 
König was also appointed as a member in the reflection 
group on a reduced set of national indicatorss of 
sustainable development of the Ministry of Sustainable 
Development and Infrastructures. 

The UL’s sustainability strategy was presented at 
Agora’s celebration of the GOLD pre-certificate of the 
German Sustainable Building Council-DGNB. 
Two students from the Cell completed internships with 
Property Partners, a real estate consultant, developing 
user guides for reducing energy-use and waste 
generation in the built-environment.

The Head of the Cell was invited expert on a Swiss 
campus development project in Winterthur in 2011.  
We also attended meetings of Towards the EU project 
U-Multirank, which developed a new multidimensional, 
user-driven approach to international ranking of higher 
education institutions; we proposed a set of indicators 
to assess a university’s progress on instituting multi- 
and interdisciplinarity in education and research, and 
promoting sustainable development. At the International 
Sustainable Campus Network (ISCN) the Cell’s Head 

assumed the role of co-chair of a new working group  
on Charter Principle 3 on the ‘Integration of research, 
education, facilities, and outreach’. The bulk of the work 
involved research on the role of living laboratories, which 
builds to a large extent on presentations and discussions 
at the ISCN Symposium organised in the Luxembourg 
Pavillion at the Shanghai Expo jointly with Tongji 
University in June 2010. We also contributed to an OECD 
project on indicators of local transition to a low carbon 
economy (see also Section 2.2 of this report). 

Exploring the potential 
of Social Enterprise for 

sustainable value 
creation in Luxembourg

Our goals

Contributing to policy 
-making and practice  

in Luxembourg

International outreach

3. SOCIAL COHESION  
AND CIVIC ENGAGEMENT

organize civil society and to provide input to local, 
national and regional policy making.
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4. OUTLOOK AND PRIORITIES ACKNOWLEDGEMENTS

The launch of the newly approved Certificate in ‘Sustain-
ability and Social Innovation’ is a second strategic 
priority. The courses, associated public lectures and peer 
group projects have been co-designed as meeting 

places for students, researchers and practitioners to 
develop a social network and practical implementation 
projects promoting local technological and social 
change. 

Last but not least, we aim to step up efforts to make 
UL teaching, research and operations projects with 
sustainability goals more visible, internally to facilitate 
new cross-disciplinary collaborations, and externally to 
attract highly motivated students and professionals to 
engage with us. Building on our own research on campus 

as living laboratory, we will be more strategic in designing 
institutional, virtual, physical and mental spaces at our 
university as meeting places for all who consider joining 
us in our endeavour to make our university and the way 
it engages in society more sustainable.

First and foremost I would like to thank my team working 
for the Cell. Anikó Knopp, Marcela Trevinho Infante, 
Franklin Feyeh Bahfon, who all have chosen to work 
under student contracts for sustainability at the 
university. Furthermore, without the close and fruitful 
collaboration with Pierre Fagot, Head of the Service 
Infrastructure et Logistique any strategy, recommended 
actions or efforts to connect research, education and 
facilities would remain theoretical. Together with Pierre 
and his team, they always are implemented, and 
iteratively improved over time in practice. Work with  
dear colleagues in our teaching teams for courses  
in the Certificate is inspirational and a constant source 
of new ideas, courses of action, and positive energy to 
persevere on the more tricky issues. I am also grateful 
for the open and constructive work environment at the 

University of Luxembourg ensured by Rolf Tarrach, 
President of the University of Luxembourg and Christian 
Schulz, Head of the Research Unit ‘Identités, Politiques, 
Sociétés, Espaces’, who always gave their full support 
for my very active engagement at the university, in 
Luxembourg, and internationally. Without Danielle 
Schwirtz-Lejeune who acts as social hub for all who work 
for the University of Luxembourg Cell for Sustainable 
Development and who also provided invaluable practical 
and moral support at all times, only a fraction of the 
achievements reported here might have been realized.

Connecting to research 
and practice

Teaching and learning

Empowering students  
to act as change agents

A fundamental priority key to effecting change at the  
UL remains seeking better ways for empowering 
students to take action. The Cell is closely working  
with a group of students planning to found  

a student association dedicated to sustainable 
development. The established award schemes are one 
important strand of work in this area, allowing to recruit 
engaged teams of students.

With the move to Belval becoming ever more imminent, 
the Cell’s efforts to develop projects that integrate 
research, education, campus operations, planning and 
facilities will in the coming year continue to focus on 
commuting and transport issues. Once we are occupying 
buildings in Belval we will also expand research efforts  

to staging knowledge co-creation processes to reduce 
energy-use in the built environment. At the same time 
we will continue research at a more conceptual level on 
the co-design of spaces and indicators for knowledge 
co-creation for social and technical transition towards 
sustainable communities, on campus and in municipalities.
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Table A, Principle 1:

Sustainability  
performance  

of buildings  
on campus

Principle 1: To demonstrate respect for nature and society, sustainability considerations should be an integral 
part of planning, construction, renovation, and operation of buildings on campus.

A sustainable campus infrastructure is governed by respect for natural resources and social responsibility,  
and embraces the principle of a low carbon economy. Concrete goals embodied in individual buildings can include 
minimizing environmental impacts (such as energy and water consumption or waste), furthering equal access  
and optimizing the integration of built and natural environment. To ensure buildings on campus can meet these 
goals in the long term, and in a flexible manner, useful processes include participatory planning (integrating 
end-users such as faculty, staff, and students) and life-cycle costing (taking into account future cost-savings 
from sustainable construction).

Topics Goals and Initiatives Results

Priority topics
(with units  
of measurement)

Objectives and targets 
(for reporting year,  
for the following year, 
and / or beyond)

Key Initiatives  
(in reporting year,  
and / or planned for  
the following and beyond)

Performance 2010 Performance 2011 Performance 2012

Facilities

Student residencies Improving the 
environmental footprint 
and the quality of student 
residencies.

Organizing awareness rising 
award programs.

 Several teams applied for 
the first Green Student 
Residence Award and put 
in place various measures 
in order to attain their 
environmental objectives.

The organization of the 
Green Student Residence 
Award has been 
accompanied by the 
Recycling Design Award.

Resource use

Direct & indirect  
energy use

Reducing annual prints  
by both students and staff 
members.

Student-set target:
Reduce paper and toner 
use by 20 % in 2010.

Electricity-saving measures:
• Most of the halogen lighting 

bulbs have been changed to 
LED ones reduction from 50W 
to 7W on Campus Limpertsberg.

Gas and district heating: 

• Insulations of pipes were 
improved and additional 
pumps were installed for 
better hydraulic distribution

• The heating chart is yearly 
adapted for the distribution  
of heat.

• The actuators of the three-way 
valves of the heat distribution 
that had been blocked were 
replaced.

• The heating equipment is  
shut down in July and August 
(depending on the outside 
temperature).

Total energy use: 
13,3 GWh

Electricity use: 
5,0 GWh

Server electricity use: 
0.6 GWh

Total energy use1:  
11,8 GWh

Electricity use2:  
5,1 GWh

Gas use3:  
6,8 GWh

Total energy use: 
13,9GWh

Electricity use:  
6,1GWh

Gas use:  
7,8GWh

Green energy use • Purchasing green energy The electricity purchased 
at campus Belval comes 
100% from renewable 
resources (90% hydro- 
electric – 10% wind 
power).

The electricity purchased 
at campus Belval comes 
100% from renewable 
resources (90% hydro- 
electric – 10% wind 
power).

Waste • Sorting chemical and 
biological waste separately.

• At campus Walferdange 
sorting organic waste and 
producing biogas from it.

• Purchasing printers that can 
print on both sides without 
manual intervention.

96.6 tons of waste sorted 
on the 3 campuses.

142.5 tons of waste 
sorted on the  
3 campuses.

63.2 tons of waste sorted 
on the 4 campuses

Printing
• Introducing a printing credit 

system for students –  
250 pages per semester can 
printed/ photocopied/ scanned 
for free (additional credit can 
be purchased).

Cost of toner sank by  
17% compared to 2009.

Approximately 1 million 
pages printed or copied 
by students

Approximately 1.4 million 
pages printed or copied 
by students

Procurement • Use of eco-labeled 
daily cleaning; 
exclusive use of 
recycle paper

In compliance In compliance In compliance

1., 2., 3. Values do not include data from campus Belval

ANNEX I

The three tables below summaries UL sustainable development goals, initiatives and results  
in the years 2011 and 2012 for each of the three principles of the ISCN-GULF CHARTER, respectively.
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Table A3, Principle 3:

Integration of facilities, 
research, education, 

and outreach  
as a “living laboratory” 

for sustainability

Principle 3: 

To align the organization’s core mission with sustainable development, facilities, research, and education should 
be linked to create a “living laboratory” for sustainability. On a sustainable campus, the built environment, 
operational systems, research, scholarship, and education are linked as a “living laboratory” for sustainability. 
Users (such as students, faculty, and staff) have access to research, teaching, and learning opportunities on 
connections between environmental, social, and economic issues. Campus sustainability programs have concrete 
goals and can bring together campus residents with external partners, such as industry, government, or organized 
civil society. Beyond exploring a sustainable future in general, such programs can address issues pertinent to 
research and higher education (such as environmental impacts of research facilities, participatory teaching, or 
research that transcends disciplines). Institutional commitments (such as a sustainability policy) and dedicated 
resources (such as a person or team in the administration focused on this task) contribute to success.

Topics Goals and Initiatives Results

Priority topics
(with units  
of measurement)

Objectives and targets 
(for reporting year,  
for the following year, 
and / or beyond)

Key Initiatives  
(in reporting year,  
and / or planned for  
the following and beyond)

Performance 2010 Performance 2011 Performance 2012

Social integration

Training of staff / 
students

The planning of the first 
interdisciplinary Cross- 
Faculty-Course entitled 
‘Science and Citizens 
meet Challenges of 
Sustainable development’ 
open to all students from 
the UL and civil society.

A first interdisciplinary
Cross-Faculty-Course 
entitled ‘Science and
Citizens meet Challenges 
of Sustainable 
development’ (SCCS) 
open to all students from 
the UL and civil society 
took place during the 
summer semester 
2010/2011. Planning of 
the second round of the 
course for the summer 
semester 2011/2012  
has started.

The second round of the 
SCCS course held during 
the summer semester 
2010/2011.
Three new courses 
launched in the domain of 
sustainable development:
‘Social enterprise and 
social innovation’,  
‘Global environmental 
change in the anthro- 
pocene’ and ‘Global 
Reporting Initiative’.

Research projects on sustainable facilities and operations

• reducing carbon-based 
emissions

• integrate all actions, 
research projects and 
teaching activities 
related to sustainability

UL Strategic Action Plan Starting the development 
of the UL Strategic Action 
Plan

Carrying on the 
development of the UL 
Strategic Action Plan

Building operations

ICT operations Started developing 
student-led research 
along 3 strands:

• Informatics

• Engineering

• Entrepreneurship 

Commitments and resources for campus sustainability

The UL Strategic Action 
Plan on Sustainable 
Development (2010-2013) 
implementing activities.

The Cell is a dedicated 
organizational structure attached 
to the University President as 
seen in the Organizational chart.
The UL is signatory to the ISCN 
Charter.

50 % head
50 % secretary
On average 3 students 
working each under a 
contract of 10 hours per 
week.

The Cell’s budget: 
70 000 Euro
50 % head
60 % secretary
On average 3 students 
working each under a 
contract of 10 hours per 
week.

The Cell’s budget:  
75 000 Euro  
50 % head
60 % secretary
On average 3 students 
working each under a 
contract of time 10 hours 
per week.

Table A, Principle 2:

Campus wide Master 
planning and target 

setting

Principle 2: To ensure long-term sustainable campus development, campus-wide master planning  
and target-setting should include environmental and social goals. 

Sustainable campus development needs to rely on forward-looking planning processes that consider the campus 
as a whole, and not just individual buildings. These processes can include comprehensive master planning with 
goals for impact management (for example, limiting use of land and other natural resources and protecting 
ecosystems), responsible operation (for example encouraging environmentally compatible transport modes and 
efficiently managing urban flows), and social integration (ensuring user diversity, creating indoor and outdoor 
spaces for social exchange and shared learning, and supporting ease of access to commerce and services).  
Such integrated planning can profit from including users and neighbors, and can be strengthened by organiza-
tion-wide target setting (for example greenhouse gas emission goals).

Topics Goals and Initiatives Results

Priority topics
(with units  
of measurement)

Objectives and targets 
(for reporting year,  
for the following year, 
and / or beyond)

Key Initiatives  
(in reporting year,  
and / or planned for  
the following and beyond)

Performance 2010 Performance 2011 Performance 2012

Institution-wide carbon targets and related achievements

Direct and indirect 
emissions

Improving the environ- 
mental footprint and  
the quality of student 
residencies.

 4,7 kt CO2 4,47 kt CO2 5,43 kt CO2

Master planning

The Master Plan for the 
campus Belval was 
developed by the 
Architectural office  
Jo Coenen & Co. 
Sustainable Development 
criteria were taken into 
account. ~ 1 300 000 m2 
on 69 ha land for 
construction.

Construction of the 
“Maison des Sciences 
Humaines” started.

Construction of the 
“House of Biomedicine” 
has been accomplished.

Beginning of the 
construction of the data 
processing centre and of 
the “House of innovation”
Inauguration of the 
Start-up-Centre

Transport

By the end of 2014:

• A 10% decrease of the 
people driving alone to 
work.

• Increase the proportion 
of public transport user 
of 10 %.

• Increase the part of 
low-impact mode user 
to 5 %.

• Development and 
implementation of  
a pilot travel survey.

• Start participatory 
process to set priorities 
for implementation  
of measures and adopt 
targets.

Development of three 
packages in the 
framework of the 
Sustainable Transport 
Strategy: 
• structural engagement; 

• communication, 
promotion; 

• implementation, 
support tools. 

Development  
of a travel survey

Approval by the Board  
of education to subsidize 
the M-Pass for public 
transport by 30%

Food

The Government
programme on
Development Cooperation 
promotes public spending 
on Fair Trade products.

• Fair Trade coffee and 
juice are offered during 
meetings.

• Fair Trade products are 
available at vending 
machines.

• Fair Trade coffee and 
juice are offered during 
meetings.

• Fair Trade products are 
available at vending 
machines.

• Fair Trade coffee and 
juice are offered during 
meetings.

• Fair Trade products  
are available at 
vending machines.

Social Inclusion

Gender Proportion of women in 
the academic stuff.

December 2010:

Students in 
undergraduate and 
continuing education:
2478 women: 2456 male
Academic staff: 20 %.

December 2011: 

Students in 
undergraduate and 
continuing education: 
2902 women: 2784 male
Academic staff: 21.9 %

December 2012: 

Students in 
undergraduate and 
continuing education: 
3188 women: 3100 male
Academic staff: 23.6 %
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