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Introduction

The Energy Challenge

G X NB |j dzA NB-discigliSady afipieRciies, integrating different energy
technologies, energy systems, energy economies and markets, and importantly,

embracing new regulatory frameworks, and understanding consumer behaviour and
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Effective solutions must address the whole energy
system and its interface with society
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Introduction
What does it mean for universities?

Upgrade & Collaborate with
Innovate own society and
programmes iIndustry

Update learning

& teaching
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Introduction

An Action Agenda foEuropean Universities N
(input from 100 energy experts)

. Energy Transition and the Future of Energy
- Research, Innovation and Education:

A Enablethe development of the actions set out in the

Roadmapfor EuropeanUniversitiesin Energy Roadmaravailable

S online:
A Adoption of new innovative approachesto learning, L b hitp://bit.ly/2FgZ1c8

teachingand research Novelframeworkand approachfor
structuringnew energyrelated programmes

| An Action Agenda for European Universities

A Bridgingskillsgapin highereducationandbusinessector

A Greaterinteraction betweenuniversitiesand other energy * ey
stakeholders including European and national policy Universities in

. It um.bLT - Energy
makers,industryandcitizens | s

A Specific examples in key areas of energy technology
EnergyEfficiency SmartGridsand Systems)ntegration of
Renewables

Report available online:
http://bit.ly/action agenda
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Introduction

An Action Agenda for Euro@a Universities

Four Working groups and chapters, including both technical/engineering and social science/humanities contents:

1) Horizontal content of crosdisciplinary
education and research programmes

2) Energy 3) Smart grids 8l 4) Integration o
efficiency energy systems renewables

Report available online: http://bit.ly/action_agenda

- ”RAy
P Q [ r
. [~ _ v < c CONFERENCE
UNIVERSITE. ~ ~=*EUA-EPUE (Er) nnoErergy : . g metropole
DE LORRAINE P ug? European P latform o f Universities Knowledge Innovation Community < q,. p UNIVERSITE Granmancy
s in Energy Research & Education %, ¢

Voitg gexcs™


http://bit.ly/action_agenda

Introduction

Main recommendations

Skillsand knowledgedevelopmentneedto gohandin hand
Focuson new learningand teachingapproaches

Rethinkthe role of the educator

Institutional supportfor interdisciplinaryeducationandresearch
Combinebreadth and depth in T-shapededucationalprogrammes

Payattention to LifelonglLearning

o To Io Do Do Io I

Leveragaligital opportunities
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Introduction

Pahwaysto the solution

A New technologies & ways of working requirew skills

A Adaptingcurricula, learning & teaching, studenrtocussed approaches

A Expansion ofesearchbased learning, entrepreneurship & innovation skifscreating solutions
A Learning and teaching in intefcross-/ multidisciplinary challenges and teamsommunication

A More attention toholistic & systemic perspectivegspecially for complex societal challenges
such as energy research methods and approaches

A Interface betweertechnical solutions and society needasireful consideration
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In training

A Developingnew knowledge and understanding
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Introduction

Practical solutions

Master-level education Doctoral education
Expose students to the full breadth of the energy system A CNPRYaKICLISRéE-A KR LIBRE V
¢FAf2NBR Wol O1INRdzyR O02YLRyYySyia Bgadthkm covexipyovide fodtlakon 2 F
study A Develop interdisciplinary research training

Consider all aspectsconventional & renewable energy A

. . . New research methodologies across traditional
technologies, storage, systems, transport, heating/cooling

subject boundaries
Public perception, energy practices, energy choices and A

_ Maintain requirement for original knowledge and
prosumers, energy dialogues

original research

Economic and financial factors A Structured doctoral education, benefits of a cohort

Energy policy approach
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16. Energy Communities - Society

Examples

18. User Behaviour/ Engagement

Understanding, Background
Knowledge, Gomprehension,
General Appreciation of ...

Design and Implementation
/ Deeper (Master level)
Appreciation of ...

Employment Skills

Techno-anthropological surveys
and questionnaires

Statistical analysis of results,
definition of uncertainty

Communicate with customers

Technical implications of a move
towards decentralised/prosumer
based generation

Design control systems that
operate locally, but can also
interact with more centrally
controlled operation

Understand why and how various groups
of customers/citizens have various needs
and different abilities to engage and
benefit from various technologies

How discourses, institutions and
professions have historically
shaped the conceptual landscape
of robust and socially responsible
technological innovation

The methods, tools and skills
appropriate for studying consumer
practices

Highlight different consumer practices

Energy consumer practices and
the willingness of consumers to
change energy behaviour

Cases of robust and socially
responsible energy technology
innovation

Identify opportunities for the development
of robust and socially responsible energy
technology solutions

Inform consumers of good
practices to supply their own
energy demand

The potential benefits of incentives
and whether this aligns with the
best energy provision system for
this consumer/prosumer

Economic benefit for users

Cost benefit analysis for private
prosumers

Communicate with customers

Knowledge of incentives and
legal framework for prosumers
(e.g. interconnection to grid)

Legislation improvements that
support prosumer behaviour

Good background for discussing user
involvement

The mechanisms of how political
decisions (on regulation, energy
or CO2 taxation, incentives)
influence end-user energy
consumption

The potential impact of legislation
decisions on user behaviour and
technology/economy/etc.

Topics Understanding, Background Design and Implementation Employment Skills
(for courses) Knowledge, Comprehension, / Deeper (Master level)
General Appreciation of ... Appreciation of ...
: . - — , Topics
Technical The technical challenges of Energy system solutions Examine/improve end-user practices (for courses)
building energy communities compatible with community needs
The challenges and need for How to ensure that distributed
distributed generation generation does not affect supply Technical
reliability
Social Drivers for socio-cultural The effects of distributed Participate in the modern energy industry
acceptability generation
The changing roles of energy Dissemination strategies for Communicate effectively with a variety of
communities renewable energy technology end users Social
The need for building Potential renewable energy Work with different stakeholders
communities technologies for future application
and how users and producers
respond
Economical Differences in energy Energy production and cost case | Awareness of significant historic
consciousness of both energy studies to explain the historic and | developments for energy initiatives
producers and consumers contemporary needs and uses of a
specific energy technology Economical
The history of energy production | New economic models that Be an effective energy market operator
and costs support community responsibility
for energy generation
Political Political framewaork requirements | Improved governmental Support the ‘return to the community’
to support communities at global, | structures for larger community —
national and regional levels development/support Political
Supporting means for a cultural | The need for a shift towards
shift to community development | communities
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EnergyEfficiency

Prof. Fabrice Lemoine, Energies for the future, Lorraine Université d'Excellence
Programme

= VQRRH/O& c _ métropole
UN'VERS'TE ‘ - C .. ' . 'CPURNFEIEE:?
@ DELORRAINE . = EUA A ) e, 3 pu %8 GrancNancy

E gy R rch & Education &
Totg prce™



EnergykEfficiency

Stateof the Art
A Increased energy efficiency is one of the cornerstones of both the 2020 and 2030 EU energy strategy.

A EU targets for energy efficiency, compared to 1990 levels:
A 20 % by 2020
A 25 % by 2030

A Constant challenge across all sectors, from energy production, distribution and consumption in industry,
buildings and transportation as well as in agriculture and the service sector.

A Out of a total of ovei7.600 research staff (FTE) at the surveyed universjta@most2.000 (over 25 %) are
engaged in energy efficiency and smart city fisldA similar share (1.350 out of roughly 5.000) of doctoral
candidates also work with these fields.

A Energy efficiency cuts across sectors and technologies requires interdisciplinary and systemic approaches. It
Ad | GLINBNBIljdzA aAiGSe 02 0KS FLIWIX AOIFGA2Y 2F NBYSSI 0

A To be effective, measures for improving energy efficiency must always be seepsiemic interdisciplinary
contextthat includes a product/service life cycle within a local/regional energy system including end users.
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EnergyEfficiency all scaleshave tobe considered

Improvement
of a condenser
by a
hydrophobic
surface
coating : gain
+25%

nm

Process : ex
steel making :
energy is a
major concern

Beyond the

Km factory :
optimization at
the territorial
scale
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EnergykEfficiency

Master level programmes general scheme

Should be part of energy, mechanical, electrical, chemical engineering masters, ...
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EnergykEfficiency

Doctorateand researchprogrammerecommendations

A Interdisciplinary as well as the transdisciplinary integration of different ainoosder to achieve systemic energy
efficiency will take precedence. Course elements will have to complement the knowledge acquired by students in
their Master programmes.

A Doctoral candidates in all energy relevant disciplines must have a fundamental understanding of

A Energy efficiency technologies in industry, buildings and transport
A Energy efficiency planning methods in industry, buildings, transport and spatial planning
[Pinch analysis, Process network synthesis, Exergy Analysis]

A Simulation tools for the definition of heating/cooling energy demand
A Actor interaction to achieve systemic energy efficiency
A Behavioural aspects of energy efficiency

Horizontal knowledge

A Research subjec(EUAEPUE scientific policy input to the S#an) Horizontal kn@wledge PhD
A Energy efficiency planning methods repository (transitory methods, topic
comparison, combination)

A Total site energy integration 1 core

A Model collaboration (continuous, discrete) merging 2 core disciplines discipline

A Societechnical transitions
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Subjects

Examples and case studies
A comprehensiveepository

Competences, skills for employers
>
of casestudies
(challengebasedteaching
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