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Foreword to deliverable

EUt+’s academic contribution to sustainability efforts will be made through a new European
Research Institute called the European Sustainability Science Lab (ESLab+)!. It will be a

multinational, multi-campus, trans- and interdisciplinary research institute.

ESLab+ is about better understanding the paradigms behind current and new technologies,
stepping back from regular production and exploring new socio-technical paradigms to

achieve sustainability of our societies.

This deliverable describes the institute, its scope, and its development strategy. It is divided
into two sections: (1) an analysis of the orientation of researchers towards societal issues, and
(2) a description of pan-European research laboratories. The first section corresponds to
deliverable D4.2.1b, while the second corresponds to deliverable D4.2.2b. The two sections

have been combined into a single document for ease of reading.

The first section focusing on analysis aims to define the focal points within the EUt+
community of researchers interested in the scientific issues of sustainability. For a group of
researchers to form a community, they must share a set of common readings, scientific
literature, and common moments. This deliverable therefore focuses on certain writings by
members of the community, in particular those produced at the first Sustainability Lab
workshop and documents from the OpenAlex database on EUt+ partners (the 9th partner has

been added at this stage of the document).

The second section describing the laboratories will therefore focus on the ESLab+: scope and
perspective, the position of the ESLab+ within EUt+, the three main missions of the ESLab+
and the organisation of the laboratory. It will describe how the themes of energy and mobility

— initially conceived as 2 independent structures — are integrated into the structure of the

L https://esleut.pubpub.org/
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ESLab+ (section Organisation of the ESLab+). As stated in the deliverable description, a section
is dedicated to PhD students in sustainability science. It focuses on a workshop organised by
and for sustainability science PhD students. The whole workshop will be described in more

detail in deliverable 49.

- Co-funded by
the European Union
“ L = Cyprus _Ir o sl A e A&+ Universidad
h—da ; J ][ University of ' ' ; Utt T b, { )Pclitécnica
: EHNICA

darmstadt university Technology e A ‘ TROVES = RIGA TECHNICAL ¥ de Cartagena
of applied sciences ) UNIVERSITY

U+




h da

darmstadt university \ ] Technology UNIVERSITATEA
of applied sciences

EUROPEAN
+ UNIVERSITY OF
TECHNOLOGY

Table of Contents

Foreword to deliverable 2
Introduction 5
1  Analysis research/challenges 5
1.1 Follow up on the first ESLab+ workshop 6
12 Analysis of EUt+ researchers’ socialization 7
13 Discussion and next steps 21
2  Challenge-based laboratories 23
2.1 European sustainability Laboratory 23
2.2  Extension on PhD in sustainability science 30
Conclusion 36
Annex 1 37
Bibliography 38
Appendix 1 41
31 Key concept “environmental ethics” 41
3.2 Key concept “circular economy” 45
33  Keyword “impact energy” 49
3.4 Key word “clean energy” 52
35 Key word “solar energy” 54
3.6 Keyword “efficient energy use” 57
3.7 Key word “sustainable transport” 61
3.8 Key word “education for sustainable development” 64
3.9 Keyword “environmental education” 67
3.10 Design for the Environment 70

—  Cyprus illi
University of

TEHNIC, vES” & RIGA TECHNICAL
s marees UNIVERSITY

U+

Co-funded by
the European Union

Ao Universidad
% s
(&) Politécnica
$'¥2 de Cartagena




h da

of applied s

EUROPEAN
+ UNIVERSITY OF

TECHNOLOGY

Introduction

The development of sustainability science in Europe is a major challenge to enable European
society to participate in the sustainable transformation of societies. As EUt+ aspires to be a
key player in the future, it is imperative to address the complex issue of sustainability. Thus,
the ESLab+ lab is not about the design of new technologies to fix environmental issues, but
about better understanding the paradigms behind current and new technologies, stepping

back from regular production, and exploring new socio-technical paradigms.

Sustainability science is understood as an interdisciplinary endeavor oriented towards
practical action. This interdisciplinarity of scientists obliges researchers to be
epistemologically agile and methodologically grounded in order to ensure the rigour of the
knowledge produced (Haider et al. 2018). This is a real challenge for researchers, as
interdisciplinary requires more time to build a common vocabulary among researchers and
poses a risk to the disciplinary structure of science. Sustainability science challenges the status
guo and target multi-level issues. Being given these challenges, the interest of this deliverable
is to examine the socialisation of EUt+ researchers, that helpfully informs the next steps of the

co-construction process of this pan European Institute.

1 Analysis research/challenges

This analysis section of this D47 is divided into 2 parts: a short analysis of the academic
contributions to the first ESLab+ workshop and a more global analysis of the state of the art

in the socialisation of EUt+ researchers.
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1.1 Follow up on the first ESLab+ workshop
Table 1 maps the Sustainable Development Goals (SDGs) with the abstracts proposed at the
first ESLab+ workshop. For example, there were two abstracts from researchers working at

h_da that could can be related to the 2" SDG (good health and well-being).

Table 1: number of abstracts per University per SDG in the 1st workshop

of the European sustainability laboratory

SDG\Parnters h_da uUTT UPCT RTU UTCN cut TUS TUDublin
1. No poverty
2. Zero Hunger 3 2 2 1
3. Good health and well-being 2 2 1 1
4. Quality education 2 1 1
5. Gender equality
6. Clean water and sanitation 3 1 2 1
7.Affordable and clean energy 2 1 3 2 6 2 2
8.Decent work and economic growth
9. Industry, innovation and infrastructure 2 1 2 2 5 2 1
10. Reduced inequalities 1
11. Sustainability cities and communities 2 2 7 1
12. Responsible ¢ ption and production 3 2 3 3 4
13. Climat action 1 1 1
14. Life below water
15. Life on land 4
16. Peace, justice and strong institutions 3 2
17. Partnerships for the goals, 1 1
Can not be specified 3 1 2 4 1 1

We can see that some SDGs are addressed more than others. Only 1 SDG is addressed by all
universities: “affordable and clean energy” (SDG7). We can see that SDG 9 “industry,

innovation and infrastructure” is also addressed by all institutions except TUS.

On the other hand, SDG1 “No poverty”, SDG5 “Gender equality”, and SDG14 “Life below
water” are not addressed at all. SDG8 “Decent work and economic growth” is only addressed
by TU Dublin. Even if the SDGs are a good structure for mapping the work of researchers, the

framework does not give any ideas about the common literature of these researchers.

As we can see, there is no clear evidence of common literature and common themes. It was
therefore decided to conduct a more in-depth analysis of EUt+ socialisation and common

literature on sustainability issues. This will be developed in the next section.
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1.2 Analysis of EUt+ researchers’ socialization
This section consists of the motivations, the methods used to find out if EUt+ researchers

already share references, and the results.

1.2.1 Motivation

Setting up a pan European laboratory raises several questions: how do the researchers
organise themselves? How often do they meet? How do they collaborate? How do you build
a community between researchers who do not know each other? The aim of this deliverable
is to identify the barriers to the creation of a pan European laboratory on sustainability issues,
and to propose possible actions to overcome these barriers. Ultimately, the main question
posed by the laboratory is: how to socialize researchers and encourage them to build

knowledge together?

This deliverable focuses on scientific references and citations. In fact, references are not only
indicators of productivity, they are also shared readings between groups of researchers, a
form of socialisation (Milard 2013). Ultimately, it is a set of shared references that allows
researchers to exchange ideas, understand each other and form a community. We are far from
saying that references are the only foundation of a community, but we are saying that they

are an important component.

1.2.2 Analysis procedure of the shared references

An analysis of the scientific contributions in sustainability science makes it possible to identify
common themes among EUt+ scientists. The fact that communities share the same references
makes it possible to find out what literature is shared between EUt+ members. This analysis

of common references can be carried out using a digital tool developed by Romain Thomas, a
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student at the Université de technologie de Troyes, during his internship at the Stockholm

Resilience Centre (‘Institutions Comparison’ 2023).

DO 16

Figure 1: documents present in the openAlex library

This tool searches a database called openAlex library for references used in papers by authors
from a given institution. This database consists of different documents: works (papers),
metadata of works, institutions of researchers, etc., (see Figure 1). We made some queries on
this database to understand if there are common references among EUt+ researchers on

sustainability-related topics.

Thus, the results do not show the papers written by EUt+ members but the references used
in papers written by EUt+ members. In order to start the analysis, we had to choose which key

concepts to focus on. We identified those key concepts:
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General concepts on sustainability
o Sustainability
o Environmental ethics
o Circular economy

o Design for the Environment

Concepts related to energy
o Energy consumption
o Impact energy
o Clean energy
o Solar energy
o Efficient energy use

o Sustainable energy

Concepts related to mobility:

o Sustainable transport

Education
o Environmental education

o Education for sustainable development

The analysis was carried out on the 9 partners of EUt+ consortium, the 8 first ones and the
newly integrated partner, the University of Cassino and Southern Lazio (UNICAS). This is not

the case for the other analysis in deliverables 48 and 49.
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1.2.3 Results of the analysis by concept

The raw results are presented for the keyword “Sustainability” only. The rest is in appendix 1.

Tables
Most used by the main institution
T186995768
LTS Tamtes e Ly TSSO sz sy DTS s DTN
Elenent names University of of Cassin0 yniversity f92 o Techndcal gy ersiey Jechnological pyysacnica Sm 211 |
of Applied Technology 2" of Cluj-  jechnical University . University 2 entities|
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Sciences of Troyes o7 Napoca Technology Cartagena
Sustainability seen from the perspective of consumers 2 ] L] [ ] ] ] [} ] 2
Intentions to make sustainable tourism choices: do value orientations, time perspective, and efficacy beliefs explain individual differences? 2 (] (] (] L] L] [] e [] 2
The attitude-behaviour gap in sustainable tourism 2 ] (] 1 ] [] ] [ 1 4 '
Promoting sustainable consumption: Determinants of green purchases by Swiss consumers 2 ] ] 1 1 ] ] ] (] 4 '
Twenty years after Hines, Hungerford, and Tomera: A new meta-analysis of psycho-social determinants of pro-environsental behaviour 2 ] ] [ ] ] ] [ ] 2
The role of urban parks for the sustainable city 1 ] (] [} ] ] ] ] (] 1
Classifying and valuing ecosystem services for urban planning 1 ] ] [} 1 ] ] [} ] 2 '
Valuation of environmental quality and eco-cultural attributes in Northwestern Idaho: Mative Americans are more concerned than Caucasians 1 ] ] [ ] [] ] ) ] 1
How €an residents’ experiences inform planning of urban green infrastructure? Case Finland 1 ] (] [} ] ] ] [} ] 1
Increased Dependence of Humans on Ecosystem Services and Biodiversity 1 ] @ L] L] L} @ L} @ 1

Figure 2: Most used references linked to the key word
“Sustainability” at Darmstadt University of Applied Science

Common references at h_da focus on the link between sustainability and consumers, tourism
and urban planning. Very few references are shared within h_da researchers. In addition, very

few references are shared with researchers from other partners.

Tables
Most used by the main institution

1186995768
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IMPACT 20082+: A new Life cycle impact assessment methodology 5 (] L] ] L] L] (] al (] 6 f
The ecoinvent database version 3 (part I): overview and methodology 5 L] L] e 1 @ L] @ (] B {
District Heating Systems Performance Analyses. Heat Energy Tariff 5 [] @ ] 2 L] (] @ @ 5 .
Ranking of Sustainability Indicators for Assessment of the New Housing Development Projects: Case of the Baltic States 5 (] ] ] a L] @ -] ] 5
User Acceptance of Information Technology: Toward a Unified View 4 (] L] ] L] L] L] @ (] 4
Sustainability Assessment of the New Residential Projects in the Baltic States: A Multiple Criteria Approach 4 L] @ L] a L] (] [] (] 4
Multi-Criteria Decision Analysis Methods Comparison 4 [] [ [ L] [] (] [] (] 4
Sensitivity analysis of TOPSIS method in water quality assessment: I. Sensitivity to the parameter weights 4 (] ] ] ] ] ] ] (] 4
Introducing Integrated Acceptance and Sustainability Assessment of Technologies: A Model Based on System Dynamics Simulation 4 (] (] ] ] (] ] ] (] 4

Figure 3: Most used references linked to the key word
“Sustainability” at Riga Technical University
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Common references at RTU focus on environmental assessment, life cycle modeling and LCA

databases. Very few references are shared with researchers from other partners. Six papers

from RTU share the paper “Technologies Sustainability Modeling”, so this paper is a common

lecture within RTU.
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key word

“Sustainability” at Universidad Politécnica de Cartagena

The first of the UPCT’s most popular papers is on measurement in quantitative studies. Others

are more oriented towards tourism. Some references are shared among UPCT researchers,

especially the first two: “Evaluating structural equation models with unobservable variables

and measurement error” and “A new criterion for assessing discriminant validity in variance-

based structural equation modeling”. Very few references are shared with researchers from

other partners.
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Dynamic capabilities and strategic management 3 a 2 a L] [} a ] L]
Modeling unstructured decision problems — the theory of analytical hierarchies 3 L] @ L] e (] L} @ L]
The allocation of intangible resources: the analytic hierarchy process and linear programming 3 [] 8 L] L] [] L] ] @
Pension Reform 3 a ] (] (] 2] a ] ]
Figure 5: Most used references linked to the key word
“Sustainability” at University of Cassino and Southern Lazio
References to sustainability are related to the issue of management. Some references are
directly linked to the pension system, which is outside the scope of our analysis. The reference
“Dynamic capabilities and strategic management” is shared with researchers from UPCT.
There is no strong common literature among UNICAS researchers related to sustainability
concept.
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Figure 6: Most used references linked to the key word
“Sustainability” at Technical University of Sofia

Co-funded by
the European Union

o Y Hg,

darmstadt university
of applied sciences

hda —@: T . P Bgutt  ofsin @ e

Technology Ll S i ) ‘ TROYES T, RIGA TECHNICAL 2 de Cartagena

Cognt UNIVERSITY




EUROPEAN

UNIVERSITY OF
TECHNOLOGY

As we can see, no references are shared between TUS researchers. Nor are any shared with

other partners.
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Figure 7: Most used references linked to the key word
“ . b . 1 . ” h . .L . . 'F .L .
Sustainability”™ at Technical University of Cluj-Napoca
Of the most used references at TUCN, very few are also used by other partners, with the
i “ d the busi f inability”, which is shared with
exception of “Beyond the business case for corporate sustainability”, which is shared wit
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Figure 8: Most used references linked to the key word
“Sustainability” at Cyprus University of Technology
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Very few references are shared within CUT and almost none are shared with scientists from
other partners. The references that are shared within CUT are from different areas: GHG
emissions in shipping, management practices, assessment of agro-ecosystems, customer

behaviour, etc.
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DRM, a Design Research Methodology 4 L] ] ['] ] ] ] ] ] 4
Recent developments in Life Cycle Assessment 4 a 1 ] (] '] ] 2 ] 7
Ecodesign maturity model: a management framework to support ecodesign implementation into manufacturing companies 4 a [] [] -] ] ] (] ] 4
The Circular Econosy — A new sustainability paradigm? 4 L] ] 1 L] 1 ] 1 ] 7
Figure 9: Most used references linked to the key word
u . . . ” . .
Sustainability” at University of Technology of Troyes
Some references are clearly shared among the researchers, especially on two main topics:
design for sustainability and circular economy (sustainable business models). The references
on design for sustainability are not shared with the other partners, whereas the circular
economy papers are sometimes shared (with RTU, UPCT, UCSL).
Tables
Most used by the main institution
13123212020 1140494188 1107257983 156333966 1163151358 oo oo aol 00
191025 Universidad University Darnstage 1203326 TSI g dO ooy tntverasty
Element names University oitécnicasf = URiversity rechnical University UnivSrsityUniversity gy entities
Dublia Cartagena of Traye?y Seiences  Universityof Sofis napncal Teznnulugyfg‘z‘::"“
Key competencies in sustainability: a reference framework for academic program development 4 @ @ ] 1 @ [] @ @ B
Using thematic amalysis in psychology 4 ] 1 ] ° [ [ 1 [] 6
Education for Sustainable Development: A Systemic Framework for Connecting the SDGs to Educational Outcomes 3 L] L] L] L] L] L] L] a 3
Wih)ither Ecology? The Triple Bottom Line, the Global Reporting Initiative, and Corporate Sustainability Reporting 3 @ 0 (] (] @ 1 (] @ 4
Application of Navel Extraction Technologies for Bioactives from Marine Algae 2 ] @ ] ® o 8 ® [ 2
Stakehalder outcomes in a wind turbine investment: is the Irish energy policy effective in reducing GHG emissions by promoting small-scale embedded turbines in SME's? 2 '] @ [} ' [} [} e [} 2
Big Data in Seart Farming - A review 2 ] ) 0 ° @ " 0 [] 2
Sharing fairly? Mobility, citizenship, and gender relstions in two Swedish city-regions 2 [ 8 (] 8 @ (] ] a A
The Delphi method as a research tool: an example, design considerations and applications 2 o L] a L] @ a a a 2
An AHP-DEA Approach of the Bike-Sharing Spats Selection Problem in the Free-Floating Bike-Sharing System 2 ] ® ] ® o [ ° [} 2

Figure 10: Most used references linked to the key word
“Sustainability” at Technical University of Dublin
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The references are on different topics: education, energy, mobility, computing, psychology.

They are not really shared by the other partners.

The digital tool used in our analysis is not fully complete, as the research databases are diverse
and heterogeneous. For instance, the article entitled “Key competencies in sustainability: a
reference framework for academic program development” was really used more than once at
the RTU and once at the UTT, whereas the database finds only 1 citation at RTU and none at

the UTT. Nevertheless, the orders of magnitude are still correct.

1.2.4 Conclusion on the concept “sustainability”

We can see that scientists from the EUt+ network do not share the same scientific literature.
Even within each campus, very few groups of scientists share the same references. RTU, UPCT
and UTT are the campuses where we can see common references. This situation can lead to
difficulties, especially in the ability of researchers to understand each other during scientific
exchanges. As a consequence, it will be crucial to explicitly state the definition of the words

used during the first international ESLab+ activities.

1.2.5 Conclusion on the other chosen key concepts

This conclusion is drawn from the analysis of the following concepts: environmental ethics,
circular economy, impact energy, clean energy, solar energy, efficient energy use, sustainable
transport, education for sustainable development, environmental education, design for the

environment. All the results are detailed in Appendix 1 (figures and analysis).

We can see that for the themes of environmental ethics, impact energy, clean energy, solar
energy, sustainable transport, education for sustainable development, there are no clear
common references shared by the EUt+ partners. Moreover, some partners do not address

these themes at all.
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This is not the case for the theme “Circular economy” which is shared by RTU, UTT, UCSL, UPCT
and UTCN researchers. Similarly, the theme of efficient use of energy is very common among
UNICAS researchers. It is the only topic where we can see a real pool of common references
in a group of researchers. Unfortunately, these references are not shared by the other

partners.

1.2.6 References on “sustainability” used by each institution and by sustainability corpus

This section analyses the relationship between papers cited in the EUt+ community and those
cited in the sustainability science community, worldwide.

Tables
Most used by the main institution

1187257983

Darmstadt
Element nanes Undverasty G atmaniity entiies

Sciences
Sustainability seen from the perspective of consumers 2 2 4
Intentions to make sustainable tourism choices: do value orientations, time perspective, and efficacy beliefs explain individual differences? 2 ‘] r)
The attitude-behaviour gap in sustainable tourism 2 5 7
Promoting sustainable consumption: Determinants of green purchases by Swiss consumers 2 21 23
Twenty years after Hines, Hungerford, and Tomera: A new meta-analysis of psycho-social determinants of pro-environmental behaviour 2 34 36
The role of urban parks for the sustainable city 1 5 6
Classifying and valuing ecosystem services for urban planning 1 11 12
Valuation of environmental quality and eco-cultural attributes in Northwestern Idaho: Native Americans are more concerned than Caucasians i ] il
How can residents’ experiences inform planning of urban green infrastructure? Case Finland 1 2 3
Increased Dependence of Humans on Ecosystem Services and Biodiversity 1 1 2

Figure 11: Most used references linked to the concept
“sustainability” at Darmstadt University of Applied Science

In Figure, 11, we can see that the reference called “Twenty years after Hines, Hungerford, and
Tomera: a new meta-analysis of psycho-social determinants of pro-environmental behaviour”
was cited 2 times by researchers from h_da and 34 times among the 10,000 first papers
related to the concept of “sustainability”. The sum of the reference (3™ column) is the sum of
the references from the 1%t and 2™ columns. Thus, this paper is present in the references of

papers on sustainability and is not used so much by researchers from h_da.
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Tables
Most used by the main institution

1201787326
Tk GO Riga (66204764 sum all
Technical Sustainability entities
University
Technologies Sustainability Modeling 6 2] 6
IMPACT 2002+: A new life cycle impact assessment methodology 5 20 25
The ecoinvent database version 3 (part I): overview and methodology 5 8 13
District Heating Systems Performance Analyses. Heat Energy Tariff 5 2] 5
Ranking of Sustainability Indicators for Assessment of the New Housing Development Projects: Case of the Baltic States 5 [*] 5
User Acceptance of Information Technology: Toward a Unified View 4 6 10
Sustainability Assessment of the New Residential Projects in the Baltic States: A Multiple Criteria Approach 4 -] 4
Multi-Criteria Decision Analysis Methods Comparison 4 2] 4
Sensitivity analysis of TOPSIS method in water quality assessment: I. Sensitivity to the parameter weights 4 Q 4
Introducing Integrated Acceptance and Sustainability Assessment of Technologies: A Model Based on System Dynamics Simulation 4 2] 4
Figure 12: Most used references linked to the concept
“ . . . ” . . . .
sustainability” at Riga Technical University
0] f th t cited tainabilit is: “IMPACT 2022+: lif le i t
ne of the most cited sustainability paper is: +: a new life cycle impac
” . . . .
assessment methodology”. It is related to LCA databases. The papers cited within the RTU are
not very well known in the sustainability science literature.
Tables
Most used by the main institution
13123212020
Universidad
66204764 sum all
Element names Politécnica g bainan ity entities
Cartagena
Evaluating Structural Equation Models with Unobservable Variables and Measurement Error 6 37 43
A new criterion for assessing discriminant validity in variance-based structural eguation modeling [ 15 21
Life cycle assessment of fruit and vegetable production in the Region of Murcia (south-east Spain) and evaluation of impact mitigation practices 5 [} 5
GIS Assessment of Mass Tourism Anthropization in Sensitive Coastal Environments: Application to a Case Study in the Mar Menor Area 4 L] 4
Using PLS path modeling in new technology research: updated guidelines 4 6 18
Building dynamic capabilities through knowledge resources 4 1 5
Reusable Plastic Crates (RPCs) for Fresh Produce (Case Study on Cauliflowers): Sustainable Packaging but Potential Salmonella Survival and Risk of Cross-Contamination 4 [ 4
Environmental strategies and organizational competitiveness in the hotel industry: The role of learning and innovation as determinants of environmental success 3 6 9
Sustainability motivations and practices in small tourism enterprises in European protected areas 3 2 5
Relaxation heuristics for a generalized assignment problem 3 [} 3

Figure 13: Most used references linked to the concept
“sustainability” at Universidad Politécnica de Cartagena

Co-funded by
the European Union

UNIVERSITATEA
cA

TC S o up B utt  ogsiin ) iniversd

Technology

; RIGA TECHNICAL / de Cartagena
UNIVERSITY




EUROPEAN
+ UNIVERSITY OF

TECHNOLOGY

Two papers related to structural equations are cited by researchers in Cartagena and the first
10,000 papers related to the concept “sustainability”: “Evaluating structural equation models
with unobservable variables and measurement error” (cited 37 times in the sustainability
science literature) and “A new criterion for assessing discriminant validity in variance-based

structural equation modeling” (cited 15 times in the sustainability science literature).

Most used by the main institution

1140494188

echnology

of Troyes
Evolution of design for sustainability: From product design to design for system innovations and transitions 7 2 ¢
The Circular Economy: An Interdisciplinary Exploration of the Concept and Application in a Global Context 6 43 ‘
A literature and practice review to develop sustainable business model archetypes 6 180
Toward an systemic navigation framework to integrate sustainable development into the company 5 4 ¢
A review on circular economy: the expected transition to a balanced interplay of environmental and economic systems 4 82 {
Clarifying the concept of product—-service system 4 39 ‘
DRM, a Design Research Methodology 4 1 !
Recent developments in Life Cycle Assessment 4 57 f
Ecodesign maturity model: a management framework to support ecodesign implementation into manufacturing companies 4 8 :
The Circular Economy — A new sustainability paradigm? 4 76 {

Figure 14: Most used references linked to the concept
“sustainability” at University of Technology of Troyes

“A literature and practice review to develop sustainable business model archetypes” (cited
100 times), “a review on circular economy: the expected transition to a balanced interplay of
environmental and economic systems” (cited 82 times), and “the circular economy — a new
sustainability paradigm?” (cited 76 times) are three references shared by the first 10,000
papers on sustainability science. We can see that within the papers shared among UTT
researchers, there are 6 which are also shared in sustainability science literature (more than

30 times).

Most of them are related to circular economy and business models.
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Tables
Most used by the main institution
1163151358
Cyprus
662084764 sum all
Element names g:werﬂty Sustainability entities
Technology
State-of-the-art technologies, measures, and potential for reducing GHG emissions from shipping — A review 2 2 4
GREENING THE SERVICE PROFIT CHAIN: THE IMPACT OF ENVIRONMENTAL MANAGEMENT PRACTICES 2 12 14
Editorial: Precision livestock farming: a ‘per animal’ approach using advanced monitoring technologies 2 1 3
Assessing Ecosystem Services Supplied by Agroecosystems in Mediterranean Europe: A Literature Review 2 ] 2
Influence of sustainable hospitality supply chain management on customers’ attitudes and behaviors 2 (] 2
The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions: explanation and elaboration 2 (] 2
“Green” attributes and customer satisfaction 2 [] 2
Design for social change and design education: Social challenges versus teacher-centred pedagogies 2 L] 2
Impact of urban sprawl to cultural heritage monuments: The case study of Paphos area in Cyprus 2 L) 2
Corporate social responsibility reporting by the global hotel industry: Commitment, initiatives and performance 2 5 7
Figure 15: Most used references linked to the concept
M . . . ” . .
sustainability” at Cyprus University of Technology
Very few references are cited in the first 10,000 papers related to the concept of
“u . HE
sustainability”.
Tables
Most used by the main institution
1158333966 |
Element names L:E:::‘:ly 66204764 sum all |
Sustainability entities:
of Cluj- 1
Napoca
Studies and Investigation about the Attitude towards Sustainable Production, Consumption and Waste Generation in Line with Circular Economy in Romania 3 2 5 1
Will the real smart city please stand up? 2 18 20 1
Targeting consumers who are willing to pay more for environmentally friendly products 2 34 36 1
Factors influencing acceptance of technology for aging in place: A systematic review 2 [} 2
The smart house for older persons and persons with physical disabilities: structure, technology arrangements, and perspectives 2 ] 2
Life Cycle Environmental Assessment of Lithium-Ion and Nickel Metal Hydride Batteries for Plug-In Hybrid and Battery Electric Vehicles 2 6 8 |
Bibliometric Methods in Management and Organization 2 6 8 1
Beyond the business case for corporate sustainability 2 203 205 i
Exploring Consumers' Motivations for Sustainable Consumption: A Self-Deterministic Approach 2 2
A bibliometric perspective of learning analytics research landscape 2 ] 2

Figure 16: Most used references linked to the concept
“sustainability” at Technical University of Cluj-Napoca

The paper “Beyond the business case for corporate sustainability” is highly referenced in the

top 10,000 sustainability papers (203 times). It is also cited in 2 papers from CUT.
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Tables
Most used by the main institution
131151848
Element names Teghnicgl CGGZG-}?E{ ) sum‘a"ll
University Sustainability entities
of Sofia
Evaluation Tools to Support Decision-Making Process Related to European Corridors 1 2] 1
Electronic tools for support of strategic human resource management 1 -] 1
CLUSTER APPROACH IN ORGANIZATION OF TRANSPORTATION IN THE BALTIC SEA REGION 1 @ 1
Railway Hub Cities and TEN-T Network (RAILHUC Project) — How to Improve Connectivity Around Several Central European Railway Hub Cities? 1 -] 1
Evaluating the European added value of TEN-T projects: a methodological proposal based on spatial spillovers, accessibility and GIS 1 ] 1
Estimating potential reductions in externalities from rail-road substitution in Trans-European freight transport corridors 1 ] 1
Has the efficiency of European railway companies been improved? 1 -] 1
Governing inland ports: a multi-dimensional approach to addressing inland port-city challenges in European transport corridors 1 ] 1
How to make modal shift from road to rail possible in the European transport market, as aspired to in the EU Transport White Paper 2011 1 @ 1
Importance of TEN-T Corridors in the Development of Infrastructure Example of Visegrad Group Countries 1 ] 1

Figure 17: Most used references linked to the concept
“sustainability” at Technical University of Sofia

It appears that the references cited by TUS researchers are not related to the concept of

sustainability.

Tables

Most used by the main institution

1186995768
University
Elenent names of Cassino C66204764 sum all
and Sustainability entities
Southern
Lazio
The Analytic Hierarchy Process 4 0 4
Sustainability of a pay-as-you-go pension system by dynamic immigration control 3 ]
The pyramid of corporate social responsibility: Toward the moral management of organizational stakeholders 3 58 61
An extension of Aaron's sustainable rate of return to partially funded pension systems 3 0 3
Does disclosure in sustainability reports indicate actual sustainability performance? 3 0
The growing influence of social and digital media 3 ‘] 3
Dynamic capabilities and strategic management 3 88 91
Modeling unstructured decision problems — the theory of analytical hierarchies 3 0
The allocation of intangible resources: the analytic hierarchy process and linear programming 3 0
Pension Reform 3 1

Figure 18: Most used references linked to the concept
“sustainability” in University of Cassino and Southern Lazio
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“The pyramid of corporate social responsibility: toward the moral management of
organizational stakeholders” and “dynamic capabilities and strategic management” are used
as references among the first 10,000 papers related to the concept of “sustainability”. These

papers focus on management.

Tables
Most used by the main institution

14210144925

Technological (66204764 sum all
S University  Sustainability entities

Dublin

Key competencies in sustainability: a reference framework for academic program development 4 a7 51
Using thematic analysis in psychology 4 14 18
Education for Sustainable Development: A Systemic Framework for Connecting the SDGs to Educational Outcomes 3 @ 3
W(h)ither Ecology? The Triple Bottom Line, the Global Reporting Initiative, and Corporate Sustainability Reporting 3 9 a2
Application of Novel Extraction Technologies for Bioactives from Marine Algae 2 (] 2
Stakeholder outcomes in a wind turbine investment; is the Irish energy policy effective in reducing GHG emissions by promoting small-scale embedded turbines in SME's? 2 ] 2
Big Data in Smart Farming — A review 2 8 10
Sharing fairly? Mobility, citizenship, and gender relations in two Swedish city-regions 2 [} 2
The Delphi method as a research tool: an example, design considerations and applications 2 8 10
An AHP-DEA Approach of the Bike-Sharing Spots Selection Problem in the Free-Floating Bike-Sharing System 2 (] 2

Figure 19: Most used references linked to the concept
“sustainability” at Technical University Dublin

Two papers relate to the concept of sustainability: “key competencies in sustainability: a
reference framework for academic program development” (cited 47 times) and “W(h)ither
Ecology? The Triple Bottom Line, the Global Reporting Initiative, and Corporate Sustainability

Reporting” (cited 39 times).

1.3 Discussion and next steps

Through this analysis, we have seen that there is a small number of references shared within
the researchers of EUt+ on these different themes: sustainability, mobility, education. At
UNICAS there is a group of researchers working on energy issues related to sustainability, but
the references of this group are not shared with the other partners. In general, we can see

that there is a lack of common references to build a strong community.
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Nevertheless, some common papers have been identified, especially on the circular economy.
These papers (listed in the Appendix) will be used as a boundary object to discuss among

researchers (as a literature already somewhat shared).

For this reason, it was decided to create a structure on sustainability consisting of different
thematic groups: mobility, energy, education, and other topics that will be presented in the
next sections. After a few months, we will see if it is relevant to have an energy or mobility

laboratory in addition to the sustainability laboratory.
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2 Challenge-based laboratories

This section consists of the description of the sustainability laboratory and the description of
a workshop organised by and for PhD students in sustainability science (winter seminar,

edition 2021).

2.1 European sustainability Laboratory

2.1.1 Preambule

“As a University of Technology, our mission is first and foremost to serve society”. This was one
of the first statements of the European University of technology (EUt+). This desire to serve
human societies is expressed in the context of exceeding planetary boundaries and can only
be achieved by taking this phenomenon into account. The overstepping of planetary
boundaries, mainly due to the pressure of societies on ecosystems, calls into question the
habitability of planet Earth. In this context, the development of a research institute on
sustainability issues within the EUt+ seems essential in order to participate in the sustainable
transition of European societies. This will make it possible to study the “pivotal role that
technology plays in forging an inclusive and sustainable future” (2020). This document

describes the institute, its scope, and its development strategy.

2.1.2 Scope and perspective

Exceeding planetary boundaries has profoundly altered the balance of the Earth system
(Steffen, Richardson, et al. 2015). As a result, the habitable conditions of the planet are under
threat, to the point where certain areas of the world are becoming inhabitable. The global and
local consequences of these imbalances are such that scientists have proposed a new
geological period to characterise the changes underway: the Anthropocene (Crutzen 2006).

This observation suggests that human societies must make efforts to move towards more
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sustainable lifestyles if we are to come back within planetary limits and learn to be resilient in

the face of current and future changes.

This transition in socio-technical systems, although defined as necessary by scientists some
forty years ago, is struggling to get off the ground. Indeed, the impact of societies on planetary
limits continues to intensify, and the inequalities that structure societies have changed little,
as evidenced by the increase in greenhouse gas concentrations in the atmosphere, from 325
ppm in 1970 to 420 ppm in 2023, the decline in biodiversity, and the increasing rate of land
artificialisation (Steffen, Broadgate, et al. 2015) — to name but a few. Socio-technical systems
need to be redesigned to adapt to this new situation while reducing the pressure on
ecosystems. To enable these changes, sustainability scientists have identified several leverage
points, the most important of which is the ability to transcend paradigms (Abson et al. 2017).
Sustainability science is understood here as an interdisciplinary endeavour oriented towards
practical action. This interdisciplinarity of scientists obliges researchers to be
epistemologically agile and methodologically grounded in order to ensure the rigour of the
knowledge produced (Haider et al. 2018). This is a real challenge for researchers, as
interdisciplinary requires more time to build a common vocabulary among researchers and
poses a risk to the disciplinary structure of science. Thus, it is clear that sustainability science

challenges the status quo and targets multi-level issues.

The development of sustainability science in Europe is a major challenge to enable European
society to participate in the sustainable transformation of societies. As EUt+ aspires to be a
key player in the future, it is imperative to address the complex issue of sustainability. Thus,
the ESLab+ lab is not about the design of new technologies to fix environmental issues, but
about better understanding the paradigms behind current and new technologies, stepping
back from regular production, and exploring new socio-technical paradigms. This document

outlines the specificities of the European Sustainability Laboratory (ESLab+).
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2.1.3 ESLab+ within EUt+

EUt+’s academic contribution to sustainability efforts will be made through a new European

Research Institute called the European Sustainability Laboratory (ESLab+). ESLab+ will be a

multinational, multi-campus, trans- and interdisciplinary research institute.

Firmly rooted within the mission and vision of EUt+, ESLab+ is particularly aware that the

answers to these challenges necessarily involve technology, but that they must be multi-

faceted and address the complexity of socio-technical issues. Furthermore, ESL aims to

develop a critical perspective on technology to enable paradigm shifts.

“This can only be achieved by empowering technologically responsible citizens, and

researchers who fully comprehend the potential of technology as well as the risks of

neglecting its purpose”. (Statement from the European University of Technology proposal,

submitted to the 2020 ERASMUS+ Call for proposals)

Name of the proposed ERI

European Sustainability Laboratory (ESLab+)

Constituent Universities:

University of Technology of Troyes,
Darmstadt University of Applied Sciences,
Riga Technical University,

Technological University Dublin,
Technical University of Sofia,

Cyprus University of Technology,
Technical University of Cartagena,
Technical University of Cluj-Napoca.

Leader Member

Professor Dr. Nicole Saenger,

University of Applied Sciences Darmstadt (h_da)
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2.1.4 Missions of the European Sustainability Laboratory (ESLab+)

ESLab+ is about better understanding the paradigms behind current and new technologies,
stepping back from regular production and exploring new socio-technical paradigms to
achieve sustainability of our societies. Thus, projects within the framework of ESLab+ are
concerned with the production of knowledge about the interactions between human societies

and ecosystems.
The European Sustainability Laboratory has three missions:

1. RESEARCH. To generate knowledge on sustainability
2. TRANSFER. To reduce the time needed to transfer knowledge from researchers to
non-researchers

3. REFLEXIVITY. To explore ways of doing research in a more sustainable way

RESEARCH. To generate knowledge on sustainability

ESLab+ aims to promote research that contributes to understanding the evolution of our
world, especially in the context of technological change. “It is our essential human ability to
express, think and understand the world through artefacts." (Mission statement, 2020). The
first mission therefore focuses on generating scientific knowledge to better understand the
role of technology in the sustainable transformation of our societies. As technology and
people co-evolve, it is crucial to study technology in the context of sustainable lifestyles
(assumption 1). Technology shapes people’s understanding of problems, while at the same
time people design technical systems. Sustainability transitions assume that technological
production needs a paradigm shift to reduce pressure on the Earth System while ensuring the
well-being of the majority of human societies, not only a minority. Sustainability issues are

thus wicked problems, that need to be tackled with multi-level perspectives (assumption 2).

ESLab+ aims to go beyond the application of the SDGs to bring an ambitious research plan

embedded in a strong sustainability perspective, and to try to move away from an
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anthropocentric view (towards a more ecocentric view). This will allow ESLab+ to have a
critical perspective on the first moto of EUt+ “think human first”, and to explore the (PhD)

students’ moto “think human and all living beings first” (Student MoU, 2019).

Sustainability science is not easy to practice, as it requires deep interdisciplinary competencies
and is practice-oriented. Therefore, the research produced within ESLab+ will come from
different epistemological backgrounds that need to be explained (positivism, feminism,
constructivism, interpretativism, ...), while having a deep methodological groundness (Haider
et al. 2018) (assumption 3). As stated by (Nagatsu et al. 2020), “sustainability scientists have
recently started discussing a range of methodological issues, including the transferability of
case-based transdisciplinary knowledge (Adler et al. 2018), the taxonomy of experimentation
(Caniglia et al. 2017), evidence synthesis (Livoreil et al. 2017), and the synthesis of scientific
and non-scientific knowledge such as indigeneous knowledge (Tengd et al. 2017). These all
revolve around the question of how to produce knowledge that is both epistemically reliable
and practically usable.” This addresses several questions: How is knowledge produced? Who
produces knowledge? For what purpose? Should we have a purpose? It is related to the notion

of dissemination and knowledge transfer which are the second main mission of ESLab+.

TRANSFER. To reduce the time needed to transfer knowledge from researchers to non-

researchers

As EUt+'s main objective is to serve society, it is fully in line with the transdisciplinary
approaches that are crucial to the practice of sustainability science. Indeed,
“transdisciplinarity for producing groundbreaking sociotechnical solutions has to serve (a) the
public good and (b) calls for independence, academic freedom, institutionalization, and proper

funding schemes.” (Scholz 2020)

Given the urgency of the sustainable transformation, the knowledge generated by scientific

projects needs to be disseminated more rapidly to society at large. Therefore, other
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knowledge transfer systems beyond the traditional science-industry interaction need to be
put into practice to accelerate the sustainable transformation. In line with this statement,
closer collaboration between stakeholders within the production process should be
developed. This type of knowledge production is called transdisciplinary research.
Furthermore, as EUt+ campuses are located in different areas (rural, urban, landlocked
territories or capital cities), the transfer process will need to be adapted to the different local

situations.

Some academic platforms will need to be developed to support the knowledge produced on

sustainability.

REFELEXIVITY. To explore the ways to practice research in a more sustainable way

Sustainability science is about challenging research goals, research methods, and ultimately
research practices (Clark and Dickson 2003; Jerneck et al. 2011; Kates 2011). Researchers are
guestioning the extent to which the way in which they produce their knowledge affects their

credibility and the way in which the knowledge produced is disseminated to society.

These questions may seem trivial, but they have been the subject of a great deal of research,
so much so that several researchers have come together at national and international level to
address them. The first questions focused on the environmental impact of research, mainly in
terms of carbon emissions, especially from transport. (Bossdorf, Parepa, and Fischer 2010;
Cluzel et al. 2020). Others question the ability of researchers to conduct research in a doubly
anxiety-provoking environment. First, the research environment has become anxiety-
provoking (competition, publish or perish), leading to a higher representation of mental
pathologies among PhD students than other highly qualified individuals in all countries (Berry
et al. 2020; Levecque et al. 2017; Martinez-Nicolds and Garcia-Giréon 2021). Second, as the

planet's living conditions are not assured, there is a development of eco-anxiety among the
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More broadly, we can ask: how to practice research in sustainable (environmental but also
social) contexts? What does it mean to produce knowledge in the Anthropocene? What kind
of knowledge does society need? Does the Anthropocene force us to rethink the role of the

researcher in society?

2.1.5 Organisation of ESLab+
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Research, transfer, reflexivity as three main transversal
missions to the thematic groups

Researchers willing to group under a specific

THEMATIC GROUPS I theme to address (on sustainability)

Researchers willing to reflect on sustainability

| TRANSVERSAL GROUPS s
: ' science, explore key concepts, etc.

° The working groups are anchored into sustainability sciences
(concepts, assumptions) and bring input in the transversal group

Figure 20: diagram representing the organisation of ESLab+

The laboratory will be organised into a transversal group and thematic groups. The transversal

group will tackle questions such as “What is sustainability science?”, “How to practice

To give an example of thematic group, “computing” thematic group could tackle the issue of

the design of computing systems outside of a cornucopian paradigm, which means having
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researchers from philosophy, HCI, ergonomics but also telecommunications disciplines.
Wherever possible, practical actors (industry, grassroots communities) will be involved in
order to ensure that the research is applied and action-oriented. This openness to
stakeholders is in line with ESLab+’s status as test bed of the EUt EXTRAS project’s focus of
‘Science With And For Society’. Reducing the pressure on the planetary boundaries while
maintaining a certain level of well-being for human and non-human societies should be the

framework for the thematic groups.

2.2 Extension on PhD in sustainability science
This section will be focused on the Winter Seminar, edition 2021. This is a seminar dedicated
to PhD students. The concept, and the agenda of the seminar will be explained. The details of

this seminar will be presented in deliverable D49.

2.2.1 The concept

The Winter Seminar is a yearly seminar organized by and dedicated to PhD students of the
Interdisciplinary Research Team on Transitions Towards Sustainable Socio-technical Systems
(CREIDD). This Seminar is thus an annual moment to gather and share scientific practices and
knowledge between early-stage researchers. As the team embraces an interdisciplinary
framework, they believe it is important for all members to meet and trust each other to better
build research projects together. This Seminar helps the young researchers to build a shared

vision of our impact as researchers on sustainability in a challenging world.

This edition of 2021 is done in the context of the European University of Technology (EUt+).
This is the reason why for the first time, this seminar will be open to PhD students interested
in sustainable and who are coming from other team research which are part of the EUt+

initiative.
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2.2.2.1 First day meeting

What to prepare before the
Hours Activity
workshop
8 a.m. to | Ice breaker Having a good internet connection
8.45a.m. As we don’t know each other, we | Having a croissant (and coffee for
suggest a quick ice-breaker to feel | some) ©
more at ease during the following
activities.
8.45 a.m. to | Break
9a.m.
9 a.m. to | Let’s discover your research Between 3 and 5 minutes
10.30a.m. | The idea is to make a dynamic and presentation on your PhD (subject,
quick presentation of your PhD to | POsitioning, — method,  expected
make people discover your PhD | results).
subject and to have a clear overview | Approximately 2  hours  work
on what people are working on. preparation.
10.30 a.m. | Discussions
to 1130 ||t s time to exchange on the
a.m presentation you have seen:
guestions, comments and proposal
are welcome!
11.30 a.m. | Break Have a big break to deal with
to 2 p.m. potential work and your delicious
lunch!
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2 p.m. to | What is sustainability? Chose (and read) at least 1 article on
3pm We all work on sustainability, but we | sustainability (you don’t have any

do not understand it the same way. constraints on the length). We will

let's share this non common | Share our understanding and use of
understanding of this concept. this term, but we need references to

justify our assertions.

Approximately 1  hour  work

preparation maximum.

3pm to | Formalization

3.15pm Let’s structure the global discussion

to classify and explicit the different

point of views.

3.15 p.m. to | Break

3.30 p.m
3.30 p.m. to | What is interdisciplinarity? Chose (and read) at least 1 article on
4.30 p.m Sustainability is usually done in interdisciplinarity (you don’t have

interdisciplinary context. Do you | @NY constraints on the length). We

work in such a context? Which | Will share our understanding and use

practices do you have in your daily of this term, but we need references

work? to justify our assertions.

Approximately 1  hour  work

preparation maximum.

4.30 p.m. to | Formalization

4.45 p.m.
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Let’s structure the global discussion
to classify and explicit the different

point of views.

4.45 p.m. to | Break Time to go to the toilets!
5p.m.
5 p.m. to | Conclusion of the day Have a beer or an apple juice ©
5.15p.m.
2.2.2.2 Second day meeting
What to prepare before the
Hours Activity
workshop
9 a.m. to | Research-pong Sufficient knowledge on your own
10.30a.m. | we prepared you a game to share national research context.
together differences in practices
between the French, German, lrish,
Spanish, and other research
organization and institution
(transnational sharing).
10 a.m. to | Break and coffee discussion on what
10.30a.m. | you have just learned!
10.30 a.m. | Explain your methodology/methods | For those who want to present their
to12 a.m. You are preparing the method of methodology/methods: you need to

your PhD but you need a critical point

of view on your

methodology/methods proposal?

prepare either a discussion, either a
classic presentation to share your
method with everyone (15 minutes

approx.)
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Let’s share with us and get feedback
from your colleagues.
We will do parallel sessions for this
part. Participants will choose their
own session.
12 a.m. to 1 | Lunch Have a big break to deal with
p.m potential work and your delicious
lunch!
1 p.m. to | First session of peer-reviewing For those who present a paper: you
2.30 p.m. You are writing an article and you need to send us a paper you are
would like to get a feedback on it? | Writing (or a conference paper you
This session is for you! want to transform into a journal
We will do parallel sessions for this paper).
part, regarding the number of papers
we receive. For those who don’t present a paper
but still want to participate: We will
send you an article you will have to
review.
2.30 p.m. to | Break
3 pm
3pm to 4.30 | Second session of peer-reviewing For those who present a paper: you
pm You are writing an article and you | Need to send us a paper you are
would like to get a feedback on it? | Writing (or a conference paper you
This session is for you! want to transform into a journal
paper).
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We will do parallel sessions for this

part, regarding the number of papers

For those who don’t present a paper

we receive. but still want to participate: We will
send you an article you will have to
review.
4.30 p.m. to | Break
4.45 p.m
4.45 p.m. to | Conclusion of the day and
5.30 p.m perspectives

Writing of a final document to check

the scientific outputs of the seminar.
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Conclusion

The main insights from the comprehensive and co-design methods described in this

Deliverable 47 is the identification of the missions of the ESLab+ and its purpose.

The European Sustainability Laboratory has three missions:

1. RESEARCH. To generate knowledge on sustainability

2. TRANSFER. To reduce the time needed to transfer knowledge from researchers to non-
researchers

3. REFLEXIVITY. To explore ways of doing research in a more sustainable way

ESLab+ is about better understanding the paradigms behind current and new technologies,
stepping back from regular production and exploring new socio-technical paradigms to
achieve sustainability of our societies. Thus, projects within the framework of ESLab+ are
concerned with the production of knowledge about the interactions between human societies

and ecosystems.

This identification of the missions has been co-constructed during the participatory workshop
that is further described in detail in D49. In an incremental way, these insights have informed
the next steps of the collaborative process of structuring this pan European institute based on

common understanding and common values (see D48).

Co-funded by
the European Union

mm— Cyprus “ r T " oPUE I A% Universidad
University of . Utt A @%P) Politécnica
UNIVERSITATEA ‘ ¥4/ e C
Technology TEHNICA TROYES . RIGA TECHNICAL ~Y~ de (artagena
b UNIVERSITY

AETTPLY

darmstadt university
of applied sciences

U+




EUROPEAN
+ UNIVERSITY OF
TECHNOLOGY

Annex 1

Results for 6 key concepts shared by EUt+ researchers
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Appendix 1

This appendix is composed of the results for 6 key concepts: environmental ethics, circular
economy, impact energy, clean energy, solar energy, efficient energy use, sustainable
transport, education for sustainable development, environmental education, design for the

environment. Each section is composed of 2 sub-sections: the results and the conclusions.

3.1 Key concept “environmental ethics”

3.1.1 Results

Tables
Most used by the main institution
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Figure 21: Most used references linked to the key word
“Environmental ethics” at Darmstadt University of Applied Science

Some references are in German. No reference is shared among the scientists of Darmstadt

University of Applied Science and none is also shared among the partners.
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Figure 22: Most used references linked to the key word
“Environmental ethics” at Riga Technical University

Only 1 reference is shared among the scientists of Riga Technical University and none is shared

among the partners.
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Figure 23: Most used references linked to the key word
“Environmental ethics” at Universidad Politécnica de Cartagena

No reference is shared among the scientists of UPCT and none is also shared among the

partners.
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Figure 24: Most used references linked to the key word
“Environmental ethics” at University of Technology of Troyes

Linked to the fact that humans have entered into the Anthropocene. Related to Earth System
sciences. No reference is shared among the scientists of UTT and none is also shared among

the partners.
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Figure 25: Most used references linked to the key word
“Environmental ethics” at Cyprus University of Technology

Some references are related to travels, tourism and culture. None is shared with other

partners.
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Figure 26: Most used references linked to the key word
“Environmental ethics” at Technical University of Cluj-Napoca

No reference is shared among the scientists of TUCN and none is also shared among the

partners.

No graph available.

Most used references linked to the key word “Environmental ethics” at Technical University of

Sofia

No conclusion can be expressed.
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Figure 27: Most used references linked to the key word
“Environmental ethics” in University of Cassino and Southern Lazio

Some references are shared, especially on the link between primates and humans, and on the

ability to think. No reference is shared among the partners.
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Figure 28: Most used references linked to the key word
“Environmental ethics” at Technical University of Dublin

No reference is shared among the scientists of TUDublin and none is also shared among the

partners.

3.1.2 Conclusion

There are no common references in between researchers of EUt+ on environmental ethics.

3.2 Key concept “circular economy”

3.2.1 Results

Tables
Most used by the main Institution

; : 1186995768
1107257983 1410104005 [ 3966 1163151358 4 (versity
Darmstadt 1 1 Univ L Cyprus

, Technologica

Elenent nases

Technical Univi
03Y university of Sofia
oyes

»
Lazi,

° 1
o 3
0 1
0 1
° 1
° 1
° 1
° 1
0 1
° 1

ceessseeene

Figure 29: Most used references linked to the key word “Circular
economy” at Darmstadt University of Applied Science

“A safe operating space for humanity” is used by HAD and UTT. As this paper is the basis of
the planetary boundaries model, it is surprising it is not more shared among the institution. It

gives insight to the first elements we need to develop within ESL.

Co-funded by
- the European Union
= Cyprus illi T h
] [ University of D U BLIN

Technology u"'.l‘.ﬁ:',i::‘-““ RIGA TECHNICAL Y2 de Cartagena

roca UNIVERSITY

darmstadt university
of applied sciences

U+




EUROPEAN

UNIVERSITY OF
TECHNOLOGY

Tables
Most used by the main institution
s e | L ety st T e
Elenent names e Lot BRCER Foli mmmJgf"e;g}yuﬂ.,mn,u..mmq,w ,,m,;::;};s
University Dublin ‘5‘?”;‘;3‘3"3::;? Cartogena F S9fin L0 T O chmotogy Sciences
The Synergy in Circular Economy 3 L] L] L] [] [} L] L] L] 3
Time Series Prediction Using Restricted Boltzmann Machines and Backpropagation 2 [] [] ] [] [] (] [ L] 2
Synthesis and characterization of biodegradable poly(butylene succinate-co-butylene adipate)s 2 ) [ ) (] [] (] 0 [] 2
Circular economy - From review of thearies and practices to development of implementation tools 2 ° 3 L L] L 3 L L] L]
Importance of waste composition for Life Cycle Assessment of waste management solutions 2 (] (] (] [] [] ° ° [] 2
Bioproducts from Potatoes. A Review 2 L] L] L] L] L] L] L] L] 2
Multi=-Criteria Decision Analysis Methods Comparison 2 ° L L) (] L] ° @ e 2
Technoeconomic and environmental assessment of a process for biodiesel production from spent coffee grounds (SCGs) 2 ° L] L] (] L] L] L] e 2
Conceptualizing the circular economy: An analysis of 114 definitions L] 5 1 1 L] s @ L] 14
Plastic pollution and potential solutions. 2 ° L) L] L] L] ° L] ° 2

Figure 30: Most used references linked to the key word “Circular
economy” at Riga Technical University

“Circular economy — From review of theories and practices to development to implementation
tools” are shared by RTU, UTT and UTCN. Also, “conceptualizing the circular economy: an
analysis of 114 definitions” are shared by RTU, UTT, UPCSL, UPCT and UTCN. It confirms the

fact that circular economy is a theme shared by different institutions.
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Figure 31: Most used references linked to the key word “Circular
economy” at Universidad Politécnica de Cartagena

No shared reference.
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Figure 32: Most used references linked to the key word “Circular
economy” at University of Technology of Troyes

Some references are shared within UTT teams and with other insituttions:

- The circular economy — a new sustainable paradigm?

- Conceptualizing the circular economy: an analysis of 114 definitions

- A review on circular economy: the expected transition to a balanced interplay of
environmental and economic system

- The Circular Economy: an interdisciplinary exploration of the concept and
application in a global context

- Towards circular economy implementation: a comprehensive review in context of
manufacturing industry

- The Circular Economy: new or refurbished as CE 3.0

Those references are also shared with UTCN, RTU and UCSL (mainly).

Tables
Maost used by the main institution

Elesent nanes

.
D
0
.
.
.
0
.
0

Figure 33: Most used references linked to the key word “Circular
economy” at Cyprus University of Technology

No shared reference.
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Figure 34: Most used references linked to the key word “Circular
economy” at Technical University of Cluj-Napoca

The references are the same as the UTT. One new reference is present “circular economy

indicators: what do they measure?”.
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Figure 35: Most used references linked to the key word “Circular
economy” at Technical University of Sofia

No reference shared.
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Figure 36: Most used references linked to the key word “Circular
economy” in University of Cassino and Southern Lazio

The paper “Circular economy: the concept and its limitations” is shared with UTT, TUCN and

RTU.
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Figure 37: Most used references linked to the key word “Circular
economy” at Technical University of Dublin

The references have already been identified in previous tables.

3.2.2 Conclusion

It seems that some references are shared in between EUt+ partners. The share of common
references can be used as an entry point for discussion in between researchers from EUt+
network (see Error! Reference source not found.).

3.3 Key word “impact energy”

3.3.1 Results

No graph available.
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Most used references linked to the key word “impact energy” at Darmstadt University of

Applied Science
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Figure 38: Most used references linked to the key word “impact
energy” at Riga Technical University

No reference is shared.

No graph available.

Most used references linked to the key word “impact energy” at Universidad Politécnica de

Cartagena

No graph available.

Most used references linked to the key word “impact energy” at University of Technology of

Troyes

No graph available.

Most used references linked to the key word “impact energy” at Cyprus University of

Technology
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No graph available.

Most used references linked to the key word “impact energy” at Technical University of Cluj-

Napoca

No graph available.

Most used references linked to the key word “impact energy” at Technical University of Sofia

No graph available.

Most used references linked to the key word “impact energy” in University of Cassino and

Southern Lazio
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Figure 39: Most used references linked to the key word “impact
energy” at Technical University of Dublin

No reference shared.
3.3.2 Conclusion

No reference is shared among the institutions on this theme and most of the institutions don’t

tackle this theme (when there is no graph available).
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3.4 Key word “clean energy”

3.4.1 Results

No graph available.

Most used references linked to the key word “clean energy” at Darmstadt University of Applied

Science
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Figure 40: Most used references linked to the key word “clean
energy” at Riga Technical University

No reference is shared.
No graph available.

Most used references linked to the key word “clean energy” at Universidad Politécnica de

Cartagena
No graph available.

Most used references linked to the key word “clean energy” at University of Technology of

Troyes
No graph available.

Most used references linked to the key word “clean energy” at Cyprus University of Technology
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Figure 41: Most used references linked to the key word “clean
energy” at Technical University of Cluj-Napoca

No reference is shared.

Tables
Most used by the main Institution

Elenent names

taz
0
0
0
0
0
]
0
0
0
0

scesscssse
B I

Assessing the driving factors for energy management program adoption 0

Figure 42: Most used references linked to the key word “clean
energy” at Technical University of Sofia

No reference is shared.
No graph available.

Most used references linked to the key word “clean energy” in University of Cassino and

Southern Lazio
No graph available.
Most used references linked to the key word “clean energy” at Technical University of Dublin

3.4.2 Conclusion
No reference is shared among the institutions on this theme and most of the institutions don’t

tackle this theme.
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3.5 Key word “solar energy”
3.5.1 Results

No graph available.

Most used references linked to the key word “solar energy” at Darmstadt University of Applied

Science

Tables
Most used by the main institution

1186995768

o ey SO s IR LTI iy T30S 15w
Element names aisa RS ¥ Technological Politécnica UnxursxtyTEE“ e Unxvnrsny uxfms.q el
Technical and Te(n"o‘o University .o of ootisy Umv!rsny b entities
University Southern  TEC 9Y publin PP ]
TR of Troyes Cartagena Sciences Napoca Technology
German central solar heating plants with seasonal heat storage 5 L] @ @ L] L] L] 1 @ 6
4th Generation District Heating (4GOM) 5 ] ] ] L] ] (] 1 ] 6
Trends of European research and development in district heating technologies 4 ] ] ] 0 ] o ] ] 4
Solar energy use in district heating systems. A case study in Latvia 4 L] L L] L] L] L L @ 4
Optimal integration of solar energy in a district heating network 4 ] ] ] ° [ ] ° ] 4
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Figure 43: Most used references linked to the key word “solar
energy” at Riga Technical University

The paper “review on thermal energy storage with phase change materials and applications”
is shared by different universities (even if it is not used widely). The references are focused on

solar heating in buildings (and 4t generation heating systems).
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Figure 44: Most used references linked to the key word “solar
energy” at Universidad Politécnica de Cartagena
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A lot of references are shared among UPCT, especially on passive systems and natural
ventilation in solar chimney. Those references seem specific to UPCT as they are not shared

with the other universities.
No graph available.

Most used references linked to the key word “solar energy” at University of Technology of

Troyes
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Figure 45: Most used references linked to the key word “solar
energy” at Cyprus University of Technology
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Figure 46: Most used references linked to the key word “solar
energy” at Technical University of Cluj-Napoca

Only 1 reference shared.

Some references are focused on air conditioning. Others are on solar energy, with a technical
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Technology readiness assessment of Small Modular Reactor (SMR) designs 3 0 L] ° ° ° o L} L} 3
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Figure 47: Most used references linked to the key word “solar
energy” at Technical University of Sofia

Only 1 reference shared.
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Figure 48: Most used references linked to the key word “solar
energy” in University of Cassino and Southern Lazio

UCSL and CUT share 3 references in common.
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Figure 49: Most used references linked to the key word “solar
energy” at Technical University of Dublin
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The references are focused on technical aspects of solar systems (materials, nanomaterials).

Also, some references are linked to the assessment of solar and biomass technologies.

3.5.2 Conclusion
It seems that universities have a focus on solar energy. Nonetheless, universities don’t share
any references. UPCT is focused on passive systems, TUDublin is focued on solar energy and

biomass, and on nano-fluids in energetical systems.

3.6 Key word “efficient energy use”

3.6.1 Results
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Figure 50: Most used references linked to the key word “efficient
energy use” at Darmstadt University of Applied Science

There are no references shared in h_da on this theme.
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Figure 51: Most used references linked to the key word “efficient
energy use” at Riga Technical University
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The ten first references on this table are shared among 5 / 6 papers from RTU researchers. So
researchers do share some references on this topic at RTU. But those references are not

shared among other partners.
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Figure 52: Most used references linked to the key word “efficient
energy use” at Universidad Politécnica de Cartagena

No real references shared on this topic in UPCT.
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Figure 53: Most used references linked to the key word “efficient
energy use” at University of Technology of Troyes

Some references are a bit shared but not at a high level (>3) at the UTT. And none of those

references are shared among the other partners.
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Figure 54: Most used references linked to the key word “efficient
energy use” at Cyprus University of Technology

Some references are a bit shared but not at a high level (>3) at the CUT. And 2 references are
shared with 1 or 2 other partners. The paper “A review on buildings energy consumption

information” is shared among 4 partners (CUT, TUDublin, RTU, TUCN).

Tables
Most used by the main insftution

0 0
0 . . 0 .

0 .

0 '

.

.

Figure 55: Most used references linked to the key word “efficient
energy use” at Technical University of Cluj-Napoca

No references used by UTCN researchers are shared with other partners.
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Figure 56: Most used references linked to the key word “efficient
energy use” at Technical University of Sofia
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No real shared references at TUS. None of the references are shared with other partners.
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Figure 57: Most used references linked to the key word “efficient
energy use” in University of Cassino and Southern Lazio

There is a strong share of references within UCSL on the theme of efficient energy use. None

of these references are shared among other partners.
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Figure 58: Most used references linked to the key word “efficient
energy use” at Technical University of Dublin

No shared references.

3.6.2 Conclusion
There is only 1 partner (UCSL) which has a strong community on efficient energy use. The
other partners share little references among their own community and nearly no reference is

shared among partners.
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3.7 Key word “sustainable transport”

3.7.1 Results
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Figure 59: Most used references linked to the key word “sustainable
transport” at Darmstadt University of Applied Science

No shared references.
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Figure 60: Most used references linked to the key word “sustainable
transport” at Riga Technical University

No shared references.
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Figure 61: Most used references linked to the key word “sustainable
transport” at Universidad Politécnica de Cartagena

No shared references.

No graph available.

Most used references linked to the key word “sustainable transport” at University of

Technology of Troyes

Tables
Most used by the main institution
e et e s WIS e SUTISIRETE
Element names Hnlverslty ?:m" . Tnghmml U:v::g:w :71;:!51“0 maa ”:i':‘:s‘;g““ Polne:m(a U:‘:”i::’cnuim;\
Te(hr\nlogynl Troyes' Universityof Sofia ~ y. C o E:‘l’;:"" Dublin Eartaqu\a Srle:ges
The costs and benefits of sulphur reduction measures: Sulphur scrubbers versus marine gas oil 1 @ @ (] @ @ L} L] L] 1
The Impact of Autonomous Vehicles on Cities: A Review 1 ] o ] ] o (] ] L] 1
Development of a decision support tool for the assessment of biofuels 1 ] ] ] ] L] (] o ® 1
Evaluation of cold ironing and speed reduction policies to reduce ship emissions near and at ports1 ] ° ° ] 0 [} o ° 1
Slow steaming impacts on ocean carriers and shippers 1 L] L] 0 L L] L] L L 1
Modelling modal choice effects of regulation on low-sulphur marine fuels in Morthern Europe 1 L] L] L L] L] ° L L 1
Performance measurement models in facility management: a comparative study 1 ] o ° ] o (] ® @ 1
Management’'s Perception of Key Performance Indicators for Construction 1 ] ] ] ] L] (] ] ® 1
The Time Factor in Liner Shipping Services 1 ] ] ] ] ° (] [ ° 1
Mortality from Ship Emissions: A Global Assessment 1 L] L] ° L] L] L] ] [} 1

Figure 62: Most used references linked to the key word “sustainable
transport” at Cyprus University of Technology

No shared references.
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Figure 63: Most used references linked to the key word “sustainable
transport” at Technical University of Cluj-Napoca

No shared references.
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Figure 64: Most used references linked to the key word “sustainable
transport” at Technical University of Sofia

No shared references.
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Figure 65: Most used references linked to the key word “sustainable
transport” in University of Cassino and Southern Lazio

No shared references.
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Figure 66: Most used references linked to the key word “sustainable
transport” at Technical University of Dublin

No shared references among TUDublin references and other partners’ references.

3.7.2 Conclusion

There are no shared references on the topic of sustainable transport within EUt+ partners.

3.8 Key word “education for sustainable development”

3.8.1 Results
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Figure 67: Most used references linked to the key word “education
for sustainable development” at Darmstadt University of Applied
Science

Some references are shared within Darmstadt University of Applied Science, mostly on rasch

model and analysis. One of the references is in German.

No graph available.
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Figure 68: Most used references linked to the key word “education
for sustainable development” at Technical University of Cluj-Napoca

No shared references.
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Figure 69: Most used references linked to the key word “education
for sustainable development” at Technical University of Dublin

No shared references.

3.8.2 Conclusion

Only h_da, TUCN and TUDublin have references on education for sustainable development
(ESD). It doesn’t mean that no scientists in other universities are focused on ESD, but not
extensively or in isolation (no research group on the topic). This could be interesting for ESL
because it might mean that there is a need for a group at ESL level, composed of individuals

from the different universities.
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3.9 Key word “environmental education”

3.9.1 Results
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Figure 70: Most used references linked to the key word
“environmental education” at Darmstadt University of Applied Science

No shared references.
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Figure 71: Most used references linked to the key word
“environmental education” at Riga Technical University

No shared references.

No graph available.

Most used references linked to the key word “environmental education” at Universidad

Politécnica de Cartagena

No graph available.
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Most used references linked to the key word “environmental education” at University of

Technology of Troyes
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Figure 72: Most used references linked to the key word
“environmental education” at Cyprus University of Technology

There references are shared among 2-3 papers but not more. None of the references are

shared among EUt+ partners.
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Figure 73: Most used references linked to the key word
“environmental education” at Technical University of Cluj-Napoca

No real share of references among UTCN researchers. No shared references with other

partners.
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Figure 74: Most used references linked to the key word
“environmental education” at Technical University of Sofia

No shared references.

No graph available.

Most used references linked to the key word “environmental education” in University of

Cassino and Southern Lazio
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Figure 75: Most used references linked to the key word
“environmental education” at Technical University of Dublin

No reference is shared at TUDublin and none is shared within the partners.
3.9.2 Conclusion

There are no common references among EUt+ partners on the concept “Environmental

education”.
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3.10 Design for the Environment

3.10.1 Results

No graph available.

Most used references linked to the key word “Design for the Environment” at Darmstadt

University of Applied Science

No graph available.

Most used references linked to the key word “Design for the Environment” at Riga Technical

University

No graph available.

Most used references linked to the key word “Design for the Environment” at Universidad

Politécnica de Cartagena
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Figure 76: Most used references linked to the key word “Design for
the Environment” at University of Technology of Troyes

The DRM seems to be used as a desigh methodology at the UTT, but not at the other partners.

Ecodesign and eco-labels in SME seems to be a interesting theme for UTT researchers.
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Most used references linked to the key word “Design for the Environment” at Cyprus University

of Technology
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Figure 77: Most used references linked to the key word “Design for
the Environment” at Technical University of Cluj-Napoca

The design perspective at the TUCN seems to be focused on eco-design, eco-efficiency and on
LCA. Even if those subjects could be discussed in other universities, the references are not

shared.

No graph available.
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Figure 78: Most used references linked to the key word “Design for
the Environment” in University of Cassino and Southern Lazio
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No references shared.

No graph available.
Most used references linked to the key word “Design for the Environment” at Technical
University of Dublin

3.10.2 Conclusion

There are no common references on the concept “Design for the Environment”.
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