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Introduction

άΧǊŜǉǳƛǊŜǎ ƴŜǿ ŎǊƻǎǎ-disciplinary approaches, integrating different energy 

technologies, energy systems, energy economies and markets, and importantly, 

embracing new regulatory frameworks, and understanding consumer behaviour and 

ǎƻŎƛŜǘŀƭ ŀƴŘ ŎǳƭǘǳǊŀƭ ŘƛƳŜƴǎƛƻƴǎΦά

The Energy Challenge

Effective solutions must address the whole energy 
system and its interface with society



Introduction

What does it mean for universities?

Upgrade & 
innovate own 
programmes

Collaborate with 
society and 

industry

Update learning 
& teaching

Break down 
disciplinary 

barriers
More flexibility 

New 
interdisciplinary 
working ïnew 

insights



Introduction

An Action Agenda for European Universities

ÅEnablethe development of the actions set out in the

Roadmapfor EuropeanUniversitiesin Energy

ÅAdoption of new innovative approaches to learning,

teachingand research: Novelframeworkandapproachfor

structuringnewenergy-relatedprogrammes

ÅBridgingskillsgapin highereducationandbusinesssector

ÅGreaterinteraction betweenuniversitiesandother energy

stakeholders including European and national policy

makers,industryandcitizens

ÅSpecific examples in key areas of energy technology:

EnergyEfficiency; SmartGridsand Systems,Integrationof

Renewables

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

Roadmap available
online:

http://bit.ly/2FgZ1c8

(input from 100 energy experts)

http://bit.ly/action_agenda
http://bit.ly/2FgZ1c8


Introduction

An Action Agenda for European Universities

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

1) Horizontal content of cross-disciplinary 
education and research programmes 

2) Energy 
efficiency 

3) Smart grids & 
energy systems 

4) Integration of 
renewables

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

http://bit.ly/action_agenda
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Main recommendations

Å Skillsandknowledgedevelopmentneedto gohandin hand

Å Focuson new learningandteachingapproaches

Å Rethinkthe role of the educator

Å Institutional support for interdisciplinaryeducationandresearch

Å Combinebreadth anddepth in T-shapededucationalprogrammes

Å Payattention to LifelongLearning

Å Leveragedigital opportunities
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Pathwaysto the solution

ÅNew technologies & ways of working require new skills

ÅAdapting curricula, learning & teaching, student-focussed approaches

ÅExpansion of research-based learning, entrepreneurship & innovation skillsςcreating solutions

ÅLearning and teaching in inter-/ cross-/ multidisciplinary challenges and teams- communication

ÅMore attention to holistic & systemic perspectives, especially for complex societal challenges 
such as energyςresearch methodsand approaches

Å Interface between technical solutions and society needs careful consideration

ÅIƻǿŜǾŜǊΣ ƴŜŜŘ ŦƻǊ ǎǇŜŎƛŀƭƛǎŜŘ ŜȄǇŜǊǘǎ ϧ ǎŎƛŜƴǘƛǎǘǎ ǿƻƴΩǘ ŘƛǎŀǇǇŜŀǊ ςuniversities play critical role 
in training

ÅDeveloping new knowledge and understanding
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Practical solutions

Å Expose students to the full breadth of the energy system

Å ¢ŀƛƭƻǊŜŘ ΨōŀŎƪƎǊƻǳƴŘ ŎƻƳǇƻƴŜƴǘǎΩ ǘƻ ǘƘŜ Ƴŀƛƴ ŦƛŜƭŘ ƻŦ 

study

Å Consider all aspects ςconventional & renewable energy 

technologies, storage, systems, transport, heating/cooling

Å Public perception, energy practices, energy choices and 

prosumers, energy dialogues

Å Economic and financial factors

Å Energy policy 

Master-level education Doctoral education

Å CǊƻƳ ά¢-ǎƘŀǇŜŘέ ǘƻ ά!κv-ǎƘŀǇŜŘέ

Å Breadth and context provide foundation

Å Develop interdisciplinary research training

Å New research methodologies across traditional 

subject boundaries

Å Maintain requirement for original knowledge and 

original research

Å Structured doctoral education, benefits of a cohort 

approach
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Energy Efficiency

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



Energy Efficiency

Stateof the Art

Å Increased energy efficiency is one of the cornerstones of both the 2020 and 2030 EU energy strategy. 

Å EU targets for energy efficiency, compared to 1990 levels:

Å 20 % by 2020

Å 25 % by 2030

Å 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. 

Å Out of a total of over 7.600 research staff (FTE) at the surveyed universities, almost 2.000 (over 25 %) are 
engaged in energy efficiency and smart city fields. A similar share (1.350 out of roughly 5.000) of doctoral 
candidates also work within these fields. 

Å Energy efficiency cuts across sectors and technologies and requires interdisciplinary and systemic approaches. It 
ƛǎ ŀ άǇǊŜǊŜǉǳƛǎƛǘŜέ ǘƻ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅΦ

Å To be effective, measures for improving energy efficiency must always be seen in a systemic interdisciplinary 
context that includes a product/service life cycle within a local/regional energy system including end users. 



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

Process : ex-
steel making : 
energy is a 
major concern

m

nm

km
Beyond the 
factory : 
optimization at 
the territorial 
scale

oMultiscale
oMulti -physics
oInterdisciplinary

EE is by nature

EnergyEfficiency: all scaleshave to be considered



Energy Efficiency

Master level programmes general scheme

Common 
interdisciplinary 

(horizontal) 
energy efficiency 

(EE) content 

Technologies for 
EE

Methodologies

for EE and energy
integration

other discipline 
specific EE content

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



Energy Efficiency
Doctorateandresearchprogrammerecommendations

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

Å Doctoral candidates in all energy relevant disciplines must have a fundamental understanding of
Å Energy efficiency technologies in industry, buildings and transport
Å Energy efficiency planning methods in industry, buildings, transport and spatial planning
[Pinch analysis, Process network synthesis, Exergy Analysis]
Å Simulation tools for the definition of heating/cooling energy demand
Å Actor interaction to achieve systemic energy efficiency
Å Behavioural aspects of energy efficiency

Å Research subjects (EUA-EPUE scientific policy input to the SET-Plan)
Å Energy efficiency planning methods repository (transitory methods, 
comparison, combination)
Å Total site energy integration
Å Model collaboration (continuous, discrete)
Å Socio-technical transitions
ÅwŜōƻǳƴŘ ŜŦŦŜŎǘΣ ƛΦŜΦ WŜǾƻƴΩǎ ǇŀǊŀŘƻȄ

PhD
topic

Horizontal knowledge

merging 2 core disciplines

Horizontal knowledge

1 core 
discipline



Examplesand case studies
A comprehensiverepository

of case studies
(challenge basedteaching)

Competences, skills for employers
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