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Introduction

INSIGHT Hs a European,scientific and multidisciplinary think-tank for energy
which informs the European Commission and other energy stakeholders
INSIGHT 5 a Europeanproject funded by the EuropeanCommissiorunder the
FF7 FrameworkProgramfor Researchand TechnologicaDevelopment It supports
Energypolicyat Europeanevelby providingadviceon policyoptionsand assessing
their potentialimpact

ToprovideadviceC Publicationsandonlinetools C Todays resources

A ForesightExercisen the EnergySectorto 2050

Endusers Thetriggerto shapethe EuropearEnergySystem

PresentingMatthew ReadingSmith,AurelieFaure,CelineJullien PierreSerkine
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Agenda

A Megatrenddefinition; Overviewof their influence ResearciMethodology

A Impact of geopolitics,global governanceand resource managementon EU'senergy
consumption,GHGemissionsand affordability

A Impactof demographicchangesprbanisation digitalisation and behaviouraland social
trends

A Therole of the end consumetin transformingthe energysystem
A Overviewof solutionsto engageend usersand consumersn the EUenergytransition
A Assessmenvn how longterm trendswill affectthe EUS decarbonisatiorobjectives

A Questionsand answers
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Megatrend Definition

Theterm « Megatrend» wasshapedin 1982by JohnNaisbitt who
described them as « large social, economic, political and
technologicalchanges(X), they influence us for some time ¢
betweensevenandten yearsorf 2 y &)S NE

lllustration of longterm trendsin the energysector.
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(1), NaisbittJohn, Megatrendsg Ten New Directions Transforming our Lives, NY, 1982



Megatrends in the European Union

6 Megatrendshighlightedin GlobalEurope2050Report- Researcltand Innovation- 2012

Global demographic and societal challeng&geingpopulation ; Work Force, Pension

system
Economy and technology prospects
Geopolitics and governandacluding Security and Defence and global governance
Energy and natural resources security and efficiency, environment and climate char

Territorial and mobility dynamicMigration; Transportation Mobility; Urban vs rural

developments

Research, education and innovatiduresearch capabilities fostering innovation



Research Approach to Foresight Exercise

A 1) Insight_E internal survey run from13th January to 29th January 2016

A 10 results compiled from energy expert teams, based in France, Belgium, Germany, Switzerland
and Sweden

A Questions required an assessment of Megatrends
assessment) in relation to the following impact factors:

Energy consumption

Greenhouse gas Emissions

Decoupling of energy consumption and greenhouse gas emissions
Affordability

A 2) Analysis of survey results and feedback to Megatrend characterization

(Aagr



Foresight Approach I Main themes

‘ Geopolitics, Governance and Resourc

Digitalisation

Demographic and urbanization trends

Behavioural and Social Trends




Impact Assessment

A Impact is measured at the level of the European Union

Impact on...

..energy ..GHG
consumption | emissions | ...affordability
A 4 A 4 A 4
European
European Union GhG
Union Primary | Emissions European
Energy 4611 Union Energy
Consumption MtCO2 Import Bill:
1 777 Mtoe in | equivalent | 300 bn Euros in
2014 in 2013 2013

EU Primary Energy ConsumptipB013-

Source: Eurostat (online data co

d

Crude oil
2.1

Muclear

energy
287

es: nrg_100a and nrg_107a)

Eurostat

100

Geothermal energy
Solar energy

®Wind

m Hydropower

= Biomass &waste



_ N

Geopolitics, Governance, Resources
Sub Trends

AaAftAldFNE O2yFEAO0A YR USNNBRNR&AGEAQ

A Energy efficiency policiesEuropean clean energy and innovation policies
¢ Energy transit diversification

A New actors in international policy making: NGOs, city governing bodies, busine

A Increasing relevance of critical metals and rare eartniergy technologies

A Water scarcity



Megatrend Geopolitics, Governance, Resources
Survey Responses

Degree of agreement with the 2050 stated scenario

Role of non state actors increases

Africa and India increase their access to energ
m Strongly Disagree

Energy transit diversification ensures securit Disagree
u Neutral
Eu sets out a reference in clean energ m Agree
m Strongly Agree

EU focuses on energy efficiency while the rest of the
world battles for resources.

Military conflicts and terrorist threat remain acute;

Sourcelnsight_E



GlobalEnergy

Geopolitics, Governance, Resources
Survey read  through for energy markets

4 A Geopolitical context:

S A Global security concerns remain acute
S
S >
L % A State actors remain the dominant source of power at geopolitical level
© >
Qv : : - :
o A Macro economics marked by energy prices volatility, together with, rare
O materials and water scarcity
A Global climate agenda ?
A4

>

A Africa accounts for 50% of world population growth to 2050 (UN data)

Demand

A Africa and India do not bring a revolution in the form of clean energy

<€



Geopolitics, Governance, Resources
Survey read through for policy making

A Europe does not raise policy ambition on energy efficiency

- Cost-Optimality of raising the ambition stands as an area of further
research

A EU clean energy policies and innovation set out references for the world

- What level of action ? Global vs local

A Water supply and rare materials are getting more and more crucial for
any (energy) transformation process, as envisaged in a climate policy

13



Conclusions

Megatrends surveyed lead to a relative decoupling of energy consumption
and greenhouse gas emissions , through a reduction in energy intensity, (i.e.
energy consumption per GDP), whereby absolute energy consumption still
rises with economic growth .

Digitalisation and behavioural and social trends considered transformational
trends, having many interactions in terms of their impacts on the energy
system .

Emission mitigation scenarios based modelling to 2050 for the European
Union need to be complemented by impact assessment of digitalisation and
behavioural and social trends .

A major uncertainty relates to the implementation of a cohesive global
governance framework in the field of climate action and its impact on the
energy system to 2050 .
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Demographic Change & Urbanisatic

U In Europe, the life expectancy and the share of elderly will
increase. In 2050, more than one out of every four will be age
65 or older.

A Ageing of society = Individualisation of society
A The risein elderly singleperson householdwill likely
Increaseenergy consumption perapita

U In Europe the population is expected to be over 80% urbanis
by 2050. A specific feature of urbanisation is the emergence
megacities with more than 10 million

A Urban planning is prioritising energy efficient
transportation and housing infrastructure.
A Urban residents use more energy, but more efficiently




An Energy think
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European Cities and Towns
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Demographic change &
urbanisation

Impact on energy

Decoupling of energy and

consumption emissions
2.1 The elderly makes up the majority of Ay No
the population in Europe
2.2 The "single society"” dominates and
individualisation makes society diverse, but + No
also unmanageable
2.3 The number of potentially active 0 No
employees decreases
2.4 The influx of asylum seekers has a Ot No
strong influence on future development
2.5 Urbanisation and megacities lead ) No
towards a world of smart cities
2.6 European regions form development 0 No
clusters
2.7 Shrinking regions in Europe become 0 Neutral

more widespread




Digitalisation

Internetand communication technologies (ICT) have become
widely available to the general public where about 80% of alP&L
households have access to the internet

In 2014 50% of all individuals in the 28 aged 16 to 74 ordered
goods or services over the internet for private use.

+ helps reduce thenergy required to power shopuildings

+ helps regulate energy intensive supply chains: energy

transmission, water supply, mobility, buildings &

communication
VS

- Increases energy consumption required for deliveries

- Higher reliance on robotics



Digitalisation

Impact on energy Decoupling of energy and
consumption emissions

1.1 Online Trading and E-commerce o+ Yes
displace “traditional” trade
1.2 Digitalisation of media is established -to 0 No
1.3 Robotics and automation become the % Yes
dominant form of manufacturing
1.4 Intelligent Infrastructure becomes -t00 Yes
increasingly significant
1.5 Internet of Things connects everything 0 Yes
with the Internet
1.6 Industry 4.0 becomes reality -to + No
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Content o=

1. A closer look at behavioural change and the role of the end
consumer in transforming the energy system

2. Introduction to the 4 steps towards Societal Appropriation and
How to enable end -users to be key driver in the EU Energy
transition.

3. Overview of the solutions to engaged end -users and consumer in
the EU transition
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An Energy think tank informing the European Commission
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