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Executive Summary

The Department of Engineering (DoE) of the University of Luxembourg develops solutions for
complex engineering systems. The DoE serves Luxembourg by educating the next generation
of engineers, supporting policy making and catalysing industrial innovation. DoOE combines
theoretical, experimental and data-driven approaches in different application domains. Its
expertise covers: 1) Production, Manufacturing & Material Engineering, 2) Civil, Environmental
& Geospatial Engineering, 3) Energy Technology & Electrical Engineering, and 4)
Computational Engineering & Science.

Thist is a medium sized department with 106 staff members of which19 professors, in 19 research
groups at the end of 2023. Total funding in 2022 was almost €12m, about 35% of which came
from external funding. The research infrastructure of the department is good to impressive.

The DoE performs solid research across the broad areas of civil, mechanical, and electrical
engineering, at a high level with a good citation rate and international recognition. Most DoE
members are not ‘thought leaders' at international level.

The Department is well embedded in the Luxembourgish and regional technological
ecosystem. Its Research is relevant for the economy/society, has realised economic impact for
various companies and has the potential to realise more. The department’s engagement with
the private and public sectors aligns with the standards expected of recognised academic
institutions and, in some cases — particularly with companies linked to its three industrial chairs—
—surpasses them. The external income from industry and the number of patents and spinoffs is
however disappointingly low for a department of the size of the DoE.

Being a medium-size department covering a broad area, means however that research areas
are thinly spread. The critical mass needed to produce internationally leading research and/or
groundbreaking innovations is missing. Strengthening interdisciplinary cooperation (inside, but
also outside the department, e.g. with LIST) is a means to overcome this.

Recommendations for the Department

e Develop a strategy that explicitly and consistently is aiming to focus research, research
cooperation and teaching activities for maximising scientific and societal impact.

e Bring more focus in the research portfolio and enhance research, strengthen
interdepartmental cooperation and pursue ambitious Flagship projects.

e Increase cooperation activities with LIST and improve (strategic) cooperations with industry.
e Boost research visibility.

e Develop strategic activities to improve diversity, equity and inclusion. A commitment alone
is not enough and needs to be backed up with concrete measures.

Recommendations for the university

e Accelerate Kirchberg-to-Belval relocation of the Department.
o Reconsider the strategy on permanent contracts.
e Develop a clear IP strategy and a stronger TTO function.

e Provide all professors with the positions they should be entitled to, based on their academic
position (Full professors:1 PhD + 1 PDR; Associate profs —2 PhDs or 1 PDR)
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1 Introduction and background

1.1 Infroduction to the evaluation

The Ministry of Research and Higher Education (MESR) of Luxembourg mandated Technopolis
Group with the evaluation of the research part of the University of Luxembourg. This evaluation
was conducted from May 2024 to June 2025. According to Art. 50/2 of the modified law on the
organisation of the University of Luxembourg of June 27th, 2018, based on the original law of
2003, the University is subject to external evaluation every four years. The present evaluation
assesses both the research and institutional aspects of the University. The main time period to
be covered by this exercise is 2018-2023. Next to a retrospective assessment of achievements,
the evaluations’ prospective elements include the evaluation of the strategies and plans of the
University as well as the evaluators and the panel assessment of challenges and opportunities
ahead.

The University's mission, as defined by law, is threefold: to offer higher education courses leading
to degrees, diplomas, and certificates; to conduct research; and to contribute to the social,
cultural, and economic development of Luxembourg.

This report is part of the assessment of the research performance of the Universities’ 13 research
departments and three interdisciplinary centres and covers the Department of Engineering
(DoE, the Department), part of the faculty of Science, Technology and Medicine. The
evaluation is based on international external peer review and covers the performance of the
research department, taking into account various aspects such as inputs (e.g., finances,
human resources, infrastructure, strategy) and outputs/impacts (e.g., research outcomes,
innovation activities, services). A separate report covers the assessment of organisation,
management, and governance matters.

The observations and recommendations presented in this report are based on a peer review
by the following experts working in the research entities’ research fields: Prof. Detlef Heck
(Chair, Graz University of Technology). Prof. Ivan Gordon (TU Delft), Prof. Mioara Mandea
(Centre National d'Etudes Spatiales, Paris), Prof. Sabine Seidler (TU Wien) and Prof. Peter
Wriggers (Leibniz Universitdt Hannover).

The assessment is based on a self-evaluation report submitted by the department, background
information on the Luxembourg research system information provided by Technopolis Group,
and an ons-site visit of the entity in January 2025. The hearing, which was organised and
moderated by Technopolis, consisted of a self-presentation by the research unit and its
research groups, as well as group interviews with junior researchers from the Department,
external partners, and clients.

The committee applied the following evaluation criteria and organised the present report
accordingly: quality of the research, impactof the research (third mission), and future
potential of the research in the department.

The evaluation team would like to thank all those who helped us prepare the evaluation, those
who provided information and those who were interviewed during the consultation.

1.2 The Department

DoE develops solutions for complex engineering systems. It serves Luxembourg by educating
the next generatfion of engineers, supporting policy making and catalysing industrial
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innovation. DoE combines theoretical, experimental and data-driven approaches in different
application domains.

The DoE's expertise covers four research areas: 1) Production, Manufacturing & Material
Engineering, 2) Civil, Environmental & Geospatial Engineering, 3) Energy Technology &
Electrical Engineering, and 4) Computational Engineering & Science.

The Department has 19 research groups and includes 19 professors, 3 senior lecturers, 7
research scientists, 34 postdocs, and 106 PhD students. Total funding in 2022 was almost €12m.
Approx. 35% of the budget of the Department comes from external funding (mainly FNR and
some Horizon).

2 Research strategy and organisation

The DoE has a long fradition as an engineering school and has developed into an important
part of the University and society over the last 20 years since the University of Luxembourg was
established.

The DoE uses a honeycomb as an image to describe the links among its twenty-three research
groups, in which they are nicely arranged next to each other. Af the same time, the 19 research
groups are assigned to one or more of the strategic research areas. The complexity is further
increased by the fact that additional so-called key research topics are defined across the
research areacs.

The panel gained the impression that this complex system is managed via a very flat hierarchy
because the determining elements for the strategic development of the DoE are the 19
research groups. These small groups ensure a high level of agility within the DoE in terms of
combining expertise for system solutions, but the visibility of the cooperation among the
research areas is insufficient both internally and externally. As a result, strategic considerations
for the development of research fields are strongly oriented towards frends, rather than
strengthening the USP of the DoE, which is that all the classical engineering sciences are
combined in one faculty, enabling research into system solutions. A strong focus as a provider
of system solutions would position the DoE better to compete with other universities and
research institutes.

The path to implement research areas or key research topics is promising and must be
consistently pursued, but the DoE must decide whether the research areas or the key research
topics should drive cooperation among the research groups. Combined with focusing the
research on the research groups, stronger cooperation between groups in DoE and outside
DoE (within the faculty, the rest of the university and outside the university, especially with LIST
and other universities in the greater region) can create critical mass to enhance research
impact and thus international visibility.

Focus and cooperation must both be objectives in the research strategy, even though the
current situation with the two locations makes such a development more difficult.

The research environment in the DoE is described by scientists and doctoral students alike as
very encouraging and constructive. However, staffing levels (postdocs, research support) are
considered inadequate and posts are unevenly distributed among groups. Lack of support
restricts the opportunities to acquire third-party funding. Larger units would have the
advantage of being stronger in competition and better able to absorb deficits.
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The strategy of the DoE is to achieve a further diversification of third-party funding sources and,
in particular to strengthen cooperation with industry. The expansion of research cooperation
with industry, which is also desired by industry representatives, requires a powerful and agile
technology transfer office that provides services along the project life cycle, from drafting
contracts and grant applications to project management and exploitation in all possible forms.
The PakTTO at university level is at the moment said to be of no help in this.

3 Quality of Research

The DoE makes some confributions to advancing the state of the art in its fields, both nationally
and internationally. Members of the Department often receive invitations as keynote speakers
at academic and public events, and the Department produces innovative software and
products recognised through awards, grants, and prizes. One particularly promising approach
taken by the DoE is its effort to erode traditional boundaries between engineering disciplines —
mechanical, civil, electrical, and environmental — toward a unified, integrated vision. This
approach enhances research quality, as reflected in numerous high-impact publications,
many of which appearin Q1 journals. In recent years, the relative field weighted citation index
has declined, but is still around twice the world average.

These achievements, while demonstrating solid research capacities, also reveal opportunities
for refinement. The total number of publications led by a DoE member remains low over the
period 2018-2023 (for a staff of more than 20 professors).

Certain teams within the Department are noteworthy for their robust collaborations with
industry, exemplified by the partnership with ArcelorMittal, where over 60% of publications are
co-authored with non-academic partners. This industry alignment underscores the
Department’s role as a critical bridge between academia and practical application.
Moreover, active participation in editorial boards, conference scientific boards, and
international associations reflects the DoE’s engagement with the global research community.

The Department also demonstrates interdisciplinary collaboration through shared projects, co-
supervised theses, and joint publications.

While the Department maintains strong local industry partnerships and aligns well with industry
trends, this reactive approach risks limiting its potential for leadership in transformative change.
A shift toward proactively setting strategic priorities could position the DoE as a leader in its
fields.

The Department benefits from international collaborations with universities and research
centtes, supported by bilateral funding mechanisms like FNR-Inter and has joined some EU
consortfia. Nevertheless, stronger cooperation with other university Departments and a more
ambitious pursuit of European scientific grants, such as ERC funding, are necessary to increase
its research impact.

Overall, the DoE demonstrates a solid foundation for industry-relevant research. While its
contributions are significant and original, the Department has yet consistently to achieve
excellence or produce groundbreaking innovations.
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4 Resources

4.1 Financial resources and infrastructure

With a state endowment (without infrastructure) increasing from €7.3min 2018 to €9.0m in 2023,
the basic funding is quite adequate according to the panel. Income from other national
funding mainly comes from FNR, and has, after a dip in 2020 (probably related to COVID)
increased to €3.7m in 2023. The direct income from the private sector is limited, but an
interesting form of funding (as part of national funding) is the industry chairs, of which the DoE
will soon have three. International funding has been fairly modest with approximately €2m
each year, but after a low in 2022, in 2023 a large HORIZON project under the coordination of
DoE was acquired. All in all, the committee is of the opinion that there is a huge potential for
acquiring more funding. An external income of around 35% is insufficient for a Department with
so much focus on industry.

The infrastructure of the Department, especially at the Belval campus (Halle des Essaies) is a
significant strength, providing excellent facilities for cutting-edge research and (large scale)
testing. This infrastructure is however not used to its full potential because of understaffing
related to various regulatory boundary conditions (see below). If these can be overcome the
Halle des Essaies could really become a great testing ground for industry.

The logistical challenges posed by the Department’s operation across two locations remain a
concern, potentially impeding collaboration and efficiency. Consolidation to a single location,
as planned, should be prioritised to address these inefficiencies.

4.2 Human resources, careers, and related policies

The department has 19 professors across many different disciplines, and across 19 research
groups. The teaching staff also comprises three senior lecturers, contributing their expertise to
the department’s academic and instructional. In line with University strategy, some full
professors have been replaced in recent years by assistant/associate professors, to bring new
rising talents to the university. There is a clear tension between the research focus of the
university (and that does restrict teaching loads for postdocs and research scientists, esp.
externally financed ones, appr. 75%) and the teaching tasks in DoE (see below, chapter 5).

The number of women in the staff is very low, especially among professors (10%). Among
postdoctoral researchers and research scientists, women make up 25% of the total. A
commitment to increasing the proportion of women and improving diversity is in place but sfill
needs to be backed up with concrete measures. Formulating goals alone is not enough; it
should also be explained how these goals are to be achieved.

The activities of the Department to attract more female students (including using female
students and former students in promotion campaigns) is applauded but will at is best have an
effect on staff composition in the long run.

Succession planning needs to be strengthened, as some professor-level vacancies have
remained unfilled for years. While the evaluation committee acknowledges the administrative
challenges involved, it believes the department’s search criteria are overly specific, potentially
hindering the recruitment process. Broadening the profiles for new recruits would increase the
number of applicants, increase the chances of attracting good applicants ,and could also
strengthen the cohesion in the research and opening up new horizons.

There is a real negative feeling among the staff about career perspectives in the Department.
Opportunities for promotion and the number of permanent positions available are considered
really limited. There seems to be a difference in permanent support positions assigned to
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professors who have been longer in the university than assigned to newly attracted professors.
The continuity of knowledge and expertise in the Department is at risk due to the resulting high
staff turnover, which poses significant challenges to long-term stability and growth.

Profitable Exploitation of the research infrastructure in Belval cannot be done because not
enough adequate (=permanent) staff can be assigned for this.

The PhDs and ex-PhDs that the committee spoke provided good feedback on the 'caring'
culture for staff in the Department. Professors offere extensive personal support, leveraging their
own professional networks to assist PnD graduates in securing employment opportunities.

5 Contribution to teaching

Teaching engineering students is of crucial importance for the engineering sector in
Luxembourg. The reasons for this are twofold. On the one hand, the companies need well-
educated and talented graduates for employment who are already based in Luxembourg.
On the other hand, many practical projects require scientific input, which can be provided
through cooperation with the Department of Engineering and supported by the preparation
of Bachelor and Master theses. This type of industry cooperation is well-established and widely
practiced among DoE professors and is considered very fruitful by the industry. One of the
outcomes is a new chair sponsored by industry.

It is clear that the thematic breadth of the Department (Civil, Mechanical and Electrical
Engineering) cannot fully be covered by the existing number of professors. Teaching has been
focused accordingly, with some topics being covered by external lecturers. This breadth in
teaching competes to a certain extent with the formation of a critical mass for excellent
research.

DoE makes a great effort to support doctoral students. For example, there are the PhD schools
“Engineering Sciences” and "Complex Systems”, in which courses on scientific writing, ethics
and good scientific practice are offered. It might be advantageous for interdisciplinary
discourse to pay more attention to scientific and technical exchange between the PhDs in the
PhD schools and the DoE.

The teaching load of individual professors exceeds, for example, the teaching load of
professors in Austria and Germany. Moreover, the teaching load is 60% higher than that of other
UL departments. The role of support staff and PhDs for feaching is limited for an engineering
subject in which laboratories classes need to be taught in addition to lectures, because
externally financed support staff and PhDs (75% of these staff categories) cannot be involved
in teaching.

6 Contribution to the third mission

The Department of Engineering has been running several research projects in the last reporting
period that have impact for industrial and societal development in Luxembourg. Some
examples of work and projects of the Department with considerable societal impact (non-
exhaustive) are:

o Sustainable water treatment

e Luxembourg Hydrogen Valley (LuxHyVal project)
e Steel testing in the building sector via collaboration with Arcelor Mittal
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e Development of Eurocodes (and other norms and standards)

The overall income from work with and/or for industry is however rather limited.

Most of the industrial collaborations of the Department are with companies from the
Luxembourg area. These local companies are attracted to work together with the DoE, by the
state-of-the-art research infrastructure the Department has in Belval (e.g. Halle des Essaies).
However, due to lack of manpower at the Department and regulatory constraints on hiring
more staff, even if costs will be covered by industry funding, the number of projects with industry
that can be run in this infrastructure is very limited. Hence, the societal impact of the state-of-
the-art infrastructure of the Department is much lower than it could be. In general, the industrial
partners are satisfied of their collaboration with the DoE.

The number of six patents granted to the Department in the period 2018-2023 is very low for an
engineering department with a staff of more than 20 professors. A few start-up companies have
been redlised in that same period. Although these start-up companies contribute to the
societal development in Luxembourg, they are still very small in size.

The Dok offers a broad range of technologies to industry and society at large (e.g. software).
There is still untapped potential here that could be realised by a more interdisciplinary problem-
oriented approach in the Department and by more focus on research to create critical mass
and increase the chances of scientific breakthroughs.

7 Overall assessment and recommendations

The DoE is a medium size department in the university that performs solid research across the
broad areas of civil engineering, mechanical engineering and electrical engineering, at a high
level with a good citation rate and international recognition. They are however not 'thought
leaders' at international level. There is much talent in the Department, and much more impact
could be achieved than at present.

The Department is well embedded in the Luxembourgish and regional technological
ecosystem. The research infrastructure of the department is good to impressive, in various
areas. They have a good cooperation with (a limited number of companies from) mainly
national industry. The Research of the Department is relevant for the economy/society and has
realised economic impact for various companies and has the potential to realise more. The
department’s engagement with the private and public sectors aligns with the standards
expected of recognised academic insfitutions and, in some cases—particularly with
companies linked to its three industrial chairs—surpasses them. The number of patents and
spinoffs is however disappointingly low for a department of DoE’s size.

Being a medium size department covering a broad area, means that research areas are thinly
spread. This means that critical mass to realise internationally leading research and/or
groundbreaking innovations is missing. Strengthening interdisciplinary cooperation (inside, but
also outside the department, e.g. with LIST) is a means to overcome this. Although the
department’s teaching responsibilities require broad subject coverage, the panel does not
view the tension between research and teaching as a fundamental issue. This challenge could
be addressed through collaboration with nearby universities, allowing the department to
sharpen its focus on its own key research themes.
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Recommendations for the Department

1. Develop a sirategy that explicitly and consistently focuses research, research cooperation
and teaching activities for maximising scientific and societal impact. Take fate into your
own hands, do not wait for the university level to change, but act now.

2. Focus in the research porifolio more and enhance research: Create a cohesive research
portfolio by fostering collaboration across disciplines and research groups in the
Department. Introduce financial incentives and shared resources to break down silos and
formalise a clear strategy to align research areas for maximising scientific excellence and
societal impact.

3. Strengthen interdeparimental cooperation: Forge stronger connections between
departments and faculties by aligning similar research activities, joint initiatives, shared
infrastructure, and collaborations to drive innovation and interdisciplinary synergy.

4. Pursue ambitious Flagship projects: Actively target prestigious funding opportunities such as
ERC grants and Horizon Europe projects. Developing a strategic roadmap fo secure such
high-impact initiatives will position the institution as a leader in groundbreaking research.
Do not only focus on fundamental research but include more applied flagship projects such
as the LuxHyVal project that can really lead to substantial impact for the society in
Luxembourg.

5. Increase cooperation activities with LIST: Implement the collaboration agreement with LIST
to leverage complementary expertise and shared resources, enhancing the
competitiveness and scope of joint research efforts. Use the synergies between LIST and the
DoE to broaden the offering to industry and enhance the societal impact of the joint LIST-
DoE engineering activities.

6. Improve (strategic) cooperations with industry: Make (even) more use of the industrial
fellowship programme of FNR and develop the laboratories to industrial support centres.

7. Boost research visibility: Increase the visibility of research activities through improved
communication channels, such as enhanced internal reporting and public outreach.
Promote successes both internally and externally via targeted campaigns, events, and
partnerships with media outlets.

8. Develop strategic activities to improve diversity, equity and inclusion. A commitment alone
is not enough and needs to be backed up with concrete measures.

Recommendations for the university

9. Accelerate Kirchberg-to-Belval relocation: Expedite the consolidation of activities at Belvall
to realise synergies, optimise resources, and foster a unified research environment. Avoid
delays and aim for a transition well before 2031.

10. Reconsider the strategy on permanent contracts: The present approach is too risk averse
and conservative and leads to difficulties in attracting valuable staff but also to their too
early departure. This is valid for researchers, but maybe even more importantly for technicall
support staff. Because of this the great infrastructure that is available is heavily under-
exploited, industry cannot really access it and societal impact is reduced.

11. Develop a clear IP strategy and a stronger TTO function: Decide which activities can be
best supported at university level, and which are decentral, and realise added value.

12. Provide all professors with the positions they should be entitled to, based on their academic
position (Full professors:1 PhD + 1 PDR; Associate profs — 2 PhDs or 1 PDR). This also
significantly enhances their ability to secure external funding.
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