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New realities
INn the global
energy markets
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Shale gas — a game changer

Global shale gas basins, top reserve holders

Competitiveness @ Top reserve holders 200 - Trin cubic metres
Trends in energy price indexes
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Fall of oil prices and rise of energy prices

ETS Price
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£ ETS carbon spot price, € par tonne
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Investments are stagnatimng in clean technologies

e
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New Investment in Clean Energy
BILLIONS OF DOLLARS, 2004-14

79 16%

$310bn

$2050n $2060n

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
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EU Energy
challenges




Total Primary 2012: 1 682 Mtoe
(Total Primary and Secondary 2012: 1 683 Mtoe)
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m—— \Norld Energy Production by Region (%)

The European Uni
A few figures

EU 28
(505 million
unhabitants in
2013, —30906 of

worldwide GDP
M Petroleum and Produ

M Gas

M Solid Fuels
M Nuclear Heat
[l Renewables

Wastes, Non-Renewable

Total 2011 = 13 202 Mtoe
on Energy System

B EU-28

[0 China

B United States
¥ Middle East
B Asia*

I Russia
Africa
Rest of the World

- Still a strong reliance on
hydrocarbon

- But with a continuously
Increasing share
of renewables

Sustainability
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The European UnTon Energy System

EU-28 Energy Import Dependency

By Fuel
1995 2000 2005 2010 2011 | 2012
Total 430% 467% 522% 52.7% 53.9% | 53.4%
Solid Fuels 21.5% 306% 394% 394% 41.7% 422%
of which Hard Coal 29.7% 426% 557% 579% 623% 62.5%
Petroleum and Products 740% 757% 821% 844% 851% 86.4%
of which Crudeand NGL ~ 73.0% 745% 813% 846% 855% 87.8%
Natural Gas 434% 489% 57.1% 62.1% 67.1% 658%
- Hihgly dependent on imports
- Rather high prices impact
competitiveness




European

Diverse and fragmented s

+ 2014: 28 Member States | .

.';_-‘.’-"“-I- " FINLAND
_SWEDEN ., :
+ EU legal framework but national i - ESTONIA
regulations IRELAND UNITED  penMARK ATVIA
KINGDOM _ LITHUANIA
NETHERLANDS
POLAND
+ Different energy production sources _ BELGIUM  _ GERMANY CZECH REPUBLIC
LUXEMBOURG SLOVAKIA
FRANCE AUSTRIA HUNGARY , ~
+ Different histories, INCO gy MOMANTA (R
relationship, sources of imports and - soamn R el
dependencies ALY .
: ‘GREECE :
+ Different political priorities (green, MALTA " cverus
shale gas, etc.) —
¥ =
+ liberalisation makes good but  : 2
unequal progress B s
+ Missing corridors between N2 _ w30 EMHedUEEcs353252c2E8 0K e

countries

SE

UK
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Europe’'s dependence iIs set to increase

Net oil and gas import dependence by region

4 2010 % 2035
Japan
Gas imports 100% - ‘
80% ¢
European Union
60% L
40% L 4 ¢
20% China :
* o India
United States
0% T
4
Gas exports 20% -
20% 40% 60% 80% 100%
Oil imports
Source: IEA




Primary energy (GIC-NEU) [Mtoe]
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Primary energy consumption

eeeeee 1995-2011
trend

20% 2020 target

40% 2030 target
advocated by EP

e ) 000-2011
trend

—)002-2011
trend

2005-2011
trend

= Reference

e ) 5% New
Climate frame

1995

2000

2005

2010

2015

2020

2025

2030
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Will there ever be cheap energy for Europe?

Energy costs to rise in all scenarios but
Europe will benefit most from decarbonisation

(in % of GDP, annually until 2050)

M Fuel imports B Other energy purchase (domestic)
B Investment in infrastructure B Investment in energy efficiency
16%

% of GDP

14% +

12%

10% +

8%

6% +

4% +

2% T

0% -

EU in 2050: energy costs at around 14% of GDP in both scenarios

-1.4%

' imports

‘ +1.9%
investment in

infrastructure
and efficiency

T
Business-as-usual Decarbonisation
scenario 2050 scenario 2050

Source: European Commission
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Massive investments are required

Total energy investment needs between 2010-2020:

over € 1 trillion

'

Power generation: ~ € 500 bn

'

Transmission and distribution: ~ € 600 bn

L Renewables: ~ € 310-370 bn

> Distribution: ~ € 400 bn

> Transmission: ~ € 200 bn

Source: European Commission
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A ""no regrets' scenario for Europe

Competitiveness

Smart infrastructure Competitive markets
Diversified supply % Energy efficiency

Secunty of Renewable sources

Sustamablllty

SUPPW



Priority 1. Boosting energy efficiency

Benefits of EU energy savings target of 20% by 2020

2.6
billion
barrels

Barrels of
oil the EU
does not
have to
import
per year

€ 193
billion

Money saved —
at
conservative
73
EUR/barrel
per year

1 000
fewer
coal
power
plants

GDP
of
Finland

(in 2012)
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Priority 2. Completing the internal energy

market

Estimated effects of opening gas & electricity markets

% of GDP
1,0% A
0,8% -
0,6% -
0,4% -
0,2% -

0,0%

-0,2% A
-0,4% A
-0,6% A
-0,8% -

After 1 year

(in % of GDP - ranges)

Effect on GDP

Effect on employment

Effect on inflation

After 5 years After 10 years

Source: European Commission
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Priority 3. Smarter infrastructure
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Priority 4. Cost-effective use of renewable sources

Production costs versus subsidies for renewables
(averages, in €/MWh, latest year available)

Production costs

Wind energy on-shore
£/MWh
140

100 =

SE UK IE LV DK NL EEMT RO ES CZ PL LT PT Sl SK BG IT HUCY LU FI EL FR BE AT DE

M Subsidies over production costs

M Subsidies below production costs

Solar energy (photovoltaics)

ES MT CY PT EL IT BGRO FR HU AT 5l SK LV EE LT PL CZ DE IE LU DK NL UK BE SE FI

Source! Fraunhofer
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Priority 5. diversified energy supply
The external dimension

_ PROJECTS OF S
== PAN-EUROPEAN -
INTEREST

INTERNATIONAL
NATURAL GAS PIPELINES
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Priority 5. diversified energy supply
More indigenous resources

Population Density | 0 200 #0060 800 1000
Kilomelers

Shale gas licenses and
population density

Granted Shale gas
licenses:




Where are we now?

20-20-20 targets and
2030 framework



Agreed headline targets
2020 and 2030 Framework for Climate and Energy

-20 %20 20%0 20 %0 10 %06
2020 Greenhouse Renewable Energy Interconnection
Gas Emissions Energy Efficiency
~ ~
~
2030 >27 % 2 27%0* 15 %
Renewable Energy Interconnection

New governance system + indicators
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Three good reasons for renewable energy policy

Security of

Sustainability energy supply

Competitiveness

Affordable and

Reduction of Diversification "
—t competitive
emissions of energy rices
sources, supply W
Reduction of countries and new
energy EOLItES technologies
consumption W@andg%
Development of Adequate I- d |
alternative energy mp;?f\{fiefgfrgy

energy sources ~infrastructures
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National binding
targets for RES &
specific target for

RES-T

Creates a Requires national
sustainability regime renewable energy
for biofuels action (NREAPS)

Requires reduction of Flexibility by
administrative and facilitating “joint

regulatory barriers & projects” and

improved grid access “statistical transfers




1) Targets

2) NREAPs/Legal

framework
3) Investor certainty

4) Cost reductions:
PV down 82%, wind
down 25% (last 8
years).
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Main RES support schemes

Cluota obligation

[
- Feed-in tariff
[ ]
[ ]

Feed-in premium

Other instruments

Notes:
1)The patterned colours represent a combination
of instruments

2)Investment grants, tax exemptions, and fiscal
incentives are not included in this picture H
unless they serve as the main support
instrument . f

Latvia

Lithuania

Poland

Sloveni/g Romania

,y‘ // - Italy ’Bulga:'ia’..

-

z=. Malta / ' ..._. 4

% Cyprus
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60%

50%

40%

30%

20%

10%
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2020 projection

2014 level

—-—*
——'

2020 target

C*Ofg%gi-@e,@k\&\z&%\)&\&Q\g\gé@\@,qwqﬁqg%@q%{.\*oﬂ?

B 2014 deployment 2020 additional expected deployment ~ —2020 target

<

Source: European Commission, based on

Green-X model (TU Vienna)




Targets: no breakdown into national or sectoral
targets; based on MS commitments

Support schemes: stability, convergence,
market orientation - Commission guidance and
guidelines on support schemes

Regional cooperation in preparation of national
plans




Primary energy consumption (Gross Inland

consumption - non-energy uses) in Mtoe
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Energy efficiency

2020 and 2030 energy savings targets

1.0 1.887 Mtoe
B o)

S *
o~ ||

/

20% energy

1.713 Mtoe savmg target in

I I 2007 Reference scenario

—IJ——2013 Reference scenario

|
I
|
I - .
I I === Energy efficiency target of 27%
Vv

1.542 Mtoe | I = Energy efficiency target of 30%

\ | | 1.490 Mtoe
1

eVl 1.369 Mtoe
\
1.307 Mtoe

2000

2005 2010 2015 2020 2025 2030




Energy efficiency

Security of
Supply

Reduction of

energy S
consumption Efficiency

Reduction of

COZ emlSS|OnS Sus_t_aina Competitiveness
bility

Health impacts

Reduction of
Imports

Electricity price
effects

GDP
Employment
Research
Increased
amenity value
of EE buildings



Market failures

Lack of information/ knowledge/motivation

Imperfect foresight

Split incentives
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Framework energy efficiency policies

Energy Efficiency
Directive
2012/27/EU

Energy Performance of Delivering Ecodesign
Buildings Directive - the - Directive

2010/31/EU 2020 goals 2009/125/EC

Energy Labelling
Directive
2010/30/EU
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Trends In primary energy consumption
compared to EU target in 2020 (1483 Mtoe)

e Projections 2007 e==== Projections 2009 Projections/estimations 2012/3 = == 20% energy efficiency target
o 1853 Mioe  Businessas
= — = usual 2007
g o / projection
i) .
o :
£ :
D 1700 =T=—a :
S T i = => Status-in-200
> -
o> =~
@ 1600 - =~
o T~< - :
> T ~o i Mostrecent
o L r A
< T ~a : projections
E 1500 { T~< :
= - - -
a ~ = 20% European
1483 Mtoe,  EE target
1400 T T )
2005 2010 2015 2020

* Gross inland consumption minus non-energy uses

Source: European Commission



Energy Efficiency Directive 2012/27/EU

Article 3: National energy efficiency targets

Article 4: Long term building renovation strategies

Article 5: Renovation of central government buildings
Article 6: Public procurement

Article 7: Energy efficiency obligations (or alternatives)
Article 8: Energy audits and energy management systems
Articles 9-11: Smart metering and billing

Article 14: CHP and district heating and cooling

Article 15: Energy efficiency in grids and demand response
Article 16-17: Qualification, training and information

Article 18: Energy service markets
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Energy efficiency instruments in
buildings

Issue,
handover,
quality
control

New
buildings 3%
renovation
for central

government

Energy
performance

Existing
buildings

Major renovation

certification
of buildings
(EPCs)

Display in
public
buildings

Energy

performanc Building
e of elements 4 Nearly-zero

Envelope and

bUIIdIng technical
products systems

energy

EPBD

Directive
2010/31/EU

National

Cost-optimum plans

energy
performance
requirements




Ecodesign and Energy labelling
Results Achieved

s W 24 40

measures

+ voluntary

labelling i
regulations ecodesign

regulations

agreements

D

Expected savings by 2020

(Estimates do include rebound effect and non-complianc
impact)
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Financing of Energy Efficiency

Challenges for consumers:

European
National Structural
« Lack of knowledge and rogrammes R
information
. Lack of data Horizon working.
groups
e High upfront investments L oo
 Imperfect foresight —
fOl' FINAL REPORT
. . . vulnerable covering Buildings, Industry and SMES
« Complexity of financing consumers

« Sometimes long payback

periods
 Etc.




Energy efficiency progress can be
observed across all sectors:
The share of refrigerators meeting the highest energy

efficiency labelling classes (A and above) increased from
less than 5% in 1995 to more than 90% 15 years later

Between 1995 and 2010 the average consumption of new
cars in the EU decreased by 27%

—rs ] New dwellings built today consume on average 40% less
g  than dwellings built 20 years ago




July 2013 Proposal European
Commission:

30% savings target by 2030 (vs. 2007 reference)

« EU target; flexibility for Member States

« Based on absolute primary energy
consumption

e Review In 2017




European Council Conclusions e 2010

The indicative target at the EU level of at least 27%
should

e Be delivered in a cost-effective manner;

« Respect the effectiveness of the ETS-system in contributing
to the overall climate goals;

« Be reviewed by 2020, having in mind an EU level of 30%o.

European Commission to propose

 Priority sectors in which significant energy-efficiency gains
can be reaped;

« Ways to address them at EU level, with the EU and the MS
focusing their regulatory and financial efforts on these

sectors.
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Energy efficiency - Concrete actions

Review the
Energy
Efficiency
Directive

EU strategy for
Heating and
Cooling

Review the
EPBD

Strengthened financial Review the Energy

Instruments to support Labelling and Ecodesign

investments in energy Directives
efficiency
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Energy policy priorities for 2015:

One voice




Energy efficiency as part of the
Energy Union

as an
energy source in its own right

This means increasing energy efficiency, in particular in the
building sector, and promoting an energy-efficient and
decarbonized transport sector as well as efficient products.
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< | want to reform and reorganise
Europe’s energy policy
In a new European Energy Union.>>

Jean Claude Juncker

45

Source: Directorate-General for Energy
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Energy in the EU:

Results

achieved

Greenhouse gas emissions fell 18%6 (1990-2011)

Energy efficiency savings: 15.5 % (2013)

Share of Renewables: 15.0% (2013)

European renewable energy businesses have a combined annual
turnover of €129 billion, employing over 1 million people

to be improved

EU: the largest energy importer in the world
Competitiveness of energy prices (higher than in the US)
Internal energy market not yet completed

12 Member States still insufficiently connected
Transparency of gas markets

Overdependence on single supplier

46

- Source: Directorate-General for Energy
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The way towards:

The Energy Union

Where we want to go:
A secure, sustainable, competitive, affordable energy for every European

What this means:
Energy security, solidarity and trust
A fully integrated internal energy market
Energy efficiency first
Transition to a long-lasting low-carbon society
An Energy Union for Research, Innovation and Competiveness

How we want to reach it:

S5 ¥ 15

GUIDING CONCRETE

DIMENSIONS ACTIONS

47

Source: Directorate-General for Energy



Our vision of an Energy Union

« True ; speaking with
In global affairs
* An continent-wide energy system

 Sustainable, low-carbon and climate-friendly

« Strong, innovative and European
economy
taking ownership of the energy transition

48

Source: Directorate-General for Energy
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1 Secure supplies

We have to become
on energy from outside the EU

This means increasing transparency on gas supply; diversifying sources, supplies and
routes; working together on security of supply and developing a stronger European role in
global energy markets.

49

Source: Directorate-General for Energy
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Secure supplies
Concrete actions

Revision of security of
gas supply regulation

EU Energy and climate Comprehensive LNG

strategy

policy diplomacy and
trade policy

Revision of the
Decision on
Intergovernmental
Agreements

50

Source: Directorate-General for Energy



2

across
the EU — without any technical
or regulatory barriers

This means connecting markets through interconnections and implementing and
upgrading the internal market's software while enhancing regional cooperation and
empowering consumers.

51

Source: Directorate-General for Energy
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Internal energy market
Concrete actions

Implementation of
major infrastructure
projects (PCls)

Vulnerable Energy
consumers Infrastructure
protection Forum

Legislation on
security of supply
for electricity

Analysis of Energy

prices and costs

Guidance on
regional
cooperation

52

Source: Directorate-General for Energy
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3 Energy efficiency

as an
energy source in its own right

This means increasing energy efficiency, in particular in the building sector, and
promoting an energy-efficient and decarbonized transport sector as well as efficient
products.

53

Source: Directorate-General for Energy
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Energy efficiency
Concrete actions

EU strategy for
Heating and Cooling

Strengthened
financial instruments Review the Energy
to support Labelling and
investments in Ecodesign Directives
energy efficiency

54

Source: Directorate-General for Energy




An IS an
Integral part of our Energy Union

The next challenge will be to enforce the 2030 energy and climate framework, while becoming
the number one in renewables.

55

Source: Directorate-General for Energy
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Emissions reduction
Concrete actions

Legislation to achieve the
40%b GHG reduction target
(both in ETS and non ETS)

Renewable Energy
Increased deployment of Package: RES directive
alternative fuels and clean revision, best practices for

vehicles self-consumption and
support schemes

Comprehensive road
transport package

56

Source: Directorate-General for Energy



5 Research &
INNnovation

Developing EU
IN low carbon

technologies

This will reduce energy consumption, empower consumers, create huge industrial
opportunities and boost growth and jobs.

57

Source: Directorate-General for Energy
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Research & innovation
Concrete actions

Integrated SET Plan,
including smart cities and
smart financing

Initiative on EU global
technology and innovation
leadership

Strategic transport research
and innovation R&Il agenda

58

Source: Directorate-General for Energy
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Delivering the Energy Union:
A dynamic governance

The Commission will
launch a dynamic
governance process
for the European
Energy Union

Deepen MS

. Annual
cooperation,

reporting to
the EP and
Council

improved data
analysis and
intelligence

Successful implementation depends on the political commitment of all actors concerned,

including EU institutions and Member States! 59

- Source: Directorate-General for Energy
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#EnergyuUnion

60

Source: Directorate-General for Energy
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Energy research
strategy




Focus on technologies with market impact up to 2020

(set up of Ells)

2008: The

European
Commission

P ' -
- ¥ s [ =]
' - = v ' A
Wind R b/ 4
= Ik > |~

S 0] I ar Tt - 4 The European Strategic Energy Technology Plan

Electricity grids - SET_Plan

CCS

Towards a low-carbon future

Bioenergy
Nuclear
Smart Cities and Communities

Fuel cells and hydrogen

Focus on longer-term research actions beyond 2020 (set up of EERA)

Objective for 2020

- 20%0 reduction of CO2 emissions
(basel990)

YN0/ ~chAavre oFfF Deoarnccaar~abhlea oo voces 7




2013: Communication on

Energy Technologi ;ﬂ % nnovation

=

European
issi

n
S E'Jrlﬂ‘:\enrl
Cormrmissenn
e e

Key Principles

New challenges post 2020
From sectors to system

Bridging R&l with energy
policy

Making better use of
existing financial resources

Keep options open

Join endogenous resources




Follow-up

Integrated Roadmap
Action Plan —EC and MS financing
Robust reporting system

A new coordination structure under
the SET plan SG on energy
efficiency

New competences: e.g. non-
technological barriers

External dimension

Cormemissaon




Challenges and

European
Commission

Cormemissaon

Cost competitiveness/performance

System integration (smart interfaces, new capabilities of
equipment, new or improved services to system, forecast)

Supply chains (industrial logistics, maintenance, materials
and manufacturing, recycling)

Non technological aspects (market framework, business
models, spatial planning, standards, financing, skills and
capacities)

Societal issues (environment impact, safety, health, social
acceptance)

Objectives for 2030 (Climate-Energy
package)
- 40%06 reduction of CO2 emissions (1990)

- 27%0 share of Renewable Energy
- 27% improvement in Energy Efficiency
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Competitiveness

Consumer

Demand focus

Security
System Optimization

Sustainability

Supply: Cost effective and sustainable

Social, environmental and economic aspects

Cormemissaon




Ocean

Geothermal

Electro-
mobility

1 I
TRANSPORT

MNATURAL GAS

Biomass :
A 4
COs-
¢ Storage
Legend R
L Electrical Energy
EER  Thermal Energy ==

| Mechanical Energy

Heat
Pumps

. CCJ;. reqfr:linﬁ, -

CHP,
Turbines, |

FuelCells |
ccs AL

Elektrodysis
Hs-Tank

Fermentation
Gasification

optional

Chemical Energy (Methane)
Chemical Energy (Hydrogen)
Chemical Energy (Biomass)

HEAT NETWORK

! METWORK
Combust, i
Engine *
Heating '
Systems
Starage

RPM Renewable Power Methane
CHF Combined Heat and Power
CCS Carbon Capture and Storage
I CO;

Cormemissaon
s m—
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Future funding for energy policy

What do we want to achieve?

The importance of energy policy is well reflected in the multi-year EU budget

for 2014-2020.

Funding priorities over this period will be:

-

. technology
sinfrastructure,
energy efficiency and renewables, and

simproving nuclear safety and
@ecommissioning.

N
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COrTeTiSSaln
FP7 Energy Theme - budget allocation per year (2007-2013, M€)
400
2013
w2012
w2011
2010
m 2009
2008
0 m 2007
&
< o@e'
,;\0"‘}00 «° :
& FP7: 50.5 bEur total funding
SEVENTH FRAMEWORK (7 years)
SRS Energy: 2.5 bEur (5%0)
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GRID 4 EU

eMeter
technische universitat
dortmund
Ferrd RWE SIEMENS
s o VATTENFALL o
L)
€DF i
CIsCcO
AN b‘q
= ~ T ERDF .
ARMINES e S . DD
. FRIDED
\ i -3
ALSTOM | o o G TEEEL T
N\ \ RSE
. i
¥
(o) / \
b~ 4 'IBERDROLA e Ener SEURRENT.
&
Itron Langis, B SELTA
yr

6 DSOs (cover more than 50%b6 of the
metered electricity customers in Europe)
27 partners (Utilities, Energy Suppliers,
Manufacturers, Research Institutes)
Duration: 51 months (November 2011 -
January 2016

~ ECOGRID EU

The demonstration on the Danish island
Bornholm - more than 50 %6 electricity
consumption from RES.

2000 residential consumers - flexible
demand response to real-time price
ignals; participants will be equipped with
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Research made by Transform Cities, for Transform Program.




Three priorities

Excellent
science

Industrial Societal
leadership challenges
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-

A single programme:
FP7 + CIP + EIT

eFocus on societal
challenges




Budget = 70.2 bill Eur

THE FRAMEWORK PROGRA
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Commission
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Proposed funding (€ million, 2014-2020)

Health, demographic change and wellbeing 7 472

Food security, sustainable agriculture, marine and 3 851
maritime research & the Bioeconomy

Secure, clean and efficient energy * 5931
Smart, green and integrated transport 6 339
Climate action, resource efficiency and raw materials| 3 081
Inclusive and reflective societies 1 309
Secure societies 1 695
Science with and for society 462
Spreading excellence and widening participation 816

* Additional funding for nuclear safety and security from the Euratom Treaty activities

(2014-2018)
(TR




Energy challenge — 2014 -2015 calls

1.
2.
3.
4.

Energy efficiency
Smart cities & communities
Competitive low-carbon energy

SME's and Fast Track to Innovation
for Energy

e QOther actions




~““THE FRAMEWORK PRC

European

WP 2014-2015 Energy efficiency

K Buildings and consumers

(Prefabricated modules, building designs, construction skills, deep
renovation, demand response, engagement of consumers and public
authorities, ICT-based solutions, socio-economic research, etc.)

e Heating and cooling
(district heating/cooling, market barriers)
« Industry and products
(heat recovery, procurements, SME-targeted activities)

« Finance for sustainable energy




THE FRAMEWORK PROGRAI

European

WP 2014-2015 - Low-carbon energy

Renewable electricity and heating/cooling
(Demonstration and research on next generation of technologies
(PV, CSP, wind energy, ocean energy, geothermal energy, hydro
energy, solar/biomass heating/cooling); market uptake measures
Sustainable biofuels / alternative fuels
(Demonstration and research on next generation of fuels, market
uptake measures)

European electricity grid / energy storage
technologies

(Meshed off-shore grids, transmission and distribution grid, small
scale and large scale storage, next generation storage technologies)




THE FRAMEWORK PROGRAI

European

WP 2014-2015 - Low-carbon energy

/ Sustainable use of fossil fuels

(Decarbonising the fossil-fuel based power sector and energy
intensive industry through CCS, understanding/preventing/
mitigating the environmental impacts of shale gas exploitation,
highly flexible and efficient power plants)

e European Research Area in energy research
(ERA-NETSs, support to coordinating national R&D activities)

e Socio-economic research
(Human factor in the energy system, modelling)

e Cross-cutting issues
(SME-targeted activities, NCP network)




European

WP 2014-2015 - Smart Cities & communities

Lighthouse projects
« Low energy districts
 Integrated infrastructures
e Sustainable urban mobility
Enhancing the roll out
« Standards
systems —interoperability
* Networks of public procurers
joint procurements for SMEs
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2014 (M€) 2015 (M€)

Energy Efficiency 97,5 98,15
Smart Cities and Communities 92,32 108,18
Competitive Low-Carbon Energy 359,1 372,33
SMEs and Fast Track to Innovation 33,95 37,26
Part B - other actions 75 61
Euratom Fission 48,3 39,6
Part B - other actions 0,3 15,0
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Calls 2014 (M€E) 2015 (M€)
Competitive Low-Carbon Energy 359,1 372,33

LCE-7: Distribution Grid 60.00

LCE-8: Local/Small Scale Energy Storage 44.15

LCE-10: Next Generation Energy Storage

LCE-9: Large Scale Energy Storage 26.00
LCE- 5 : Meshed HVDC off-shore Grid 71.28

LCE-6: Transmission grid and wholesale market
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Integrated approach

All demonstration projects shall integrate

o Innovative Technology development
o Innovative Business models
o Develop plans for market uptake

o0 Check existing market barriers and work out
proposals for solutions (policy, legislation,
regulation, etc.)




2014-2020 First

projects

CEF Connecting Europe Facility — 5.8 bn€

132
electricity

7 oil
2 smairt
grids
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Eligibility map 2014-20

Bl Less developed region (GDP/head: less than 75%
[ Transitionregions (GDP/head between 75% and 90%)
More developed region (GDP/head:more than 20%)

ELirospeaan
Cormemissaon

Cohesion Policy to allocate some 23 billion
€ (estimate!) to investments in energy
efficiency, renewable energy, smart
distribution grids and urban mobility,
including research and innovation in those

Billion
EUR

Less developed regions 164.3
Transition regions 31.7
More developed regions 49.5
Cohesion Fund 66.4
European territorial cooperation 8.9
Of which
Cross border cooperation 6.6
Transnational cooperation 1.8
Interregional cooperation 0.5
Outermost regions and 1.4
northern sparsely populated
regions
Youth Employment initiative 3.0
TOTAL 325.1

P el
ey
W

'} j ) REGIOgis

=< Wp
-

areas in complementarity with Horizon 2020

—~




Horizon

ESIF 2020

“Staircase to Excellence"™ Hopefully also excellence,

(L
Research but *Innovation Excellence”
National / Excellence”
Regional R&l
—yeTeTS > > g
Capacity Research & Development Innovation Market

Building
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Check out the smart specialisations:

R1S3 mapping of regions' and MS intentions in terms of smart specialisation
fields allows to detect possible partners:

Capabilities 2 Target Market 2 EU Priority 2
Select El Select El Select El
Region Name Desc

) Add Priorities Region

pIUOISSaSI eSS

Target Markets

sation fields are

speciali that are related to:

emerging
. Energy
. Life science

. ICT

. Environment

. Agro-fOOd

. Tourism

. New materials
scope for cooper
fine-tuning!

Bty 1. Agriculture, forestry
and fishing

aculture 2. Fishing and
aquaculture

1. Manufacturing and
industry

2. Food, beverage and
tobacco products

SP89EYO
T629E€TiI0C9LLT8SOTiODMALHIOHOXINAATHCIZOD 1Y

OAAXBGHANZGTIXUMITZXDWCLO8HXS.8

1. Tourism restaurants
and recreation

ation and

1. Manufacturing and

—3A3/Na edoina Ja oilWiojJejdss/ /. d11y :99s

industry
computer, electronic 2. Computer, electronic
L and optical products and optical products
e &
o Drytikci Mo 1. Sustainable 1. Transporting and 1. Transporting and
3 Ellada Description  innovation storage storage

;o R el 2. Smart green
By o and integrated


http://s3platform.jrc.ec.europa.eu/eye-ris3;jsessionid=87skR80JmqXZLlWhxL8ZvyH9XYkGRTg62j2k1YVkctXQR0tRyWgQ!1058177620!1362916436845

A success story — wind energy



Commission

EU financing for Wind R&D and innovation (2007-
2013) |

FP7 — € 200 million (2007-2013)

EEPR — € 565 million(offshore
wind in 2008)

NER300 — € 273 million
(award decisions 2012)

CIP - IEE — € 10 million (2007- o Sl —
2013) L P

WIND: ~ € 1.1 billion (2007-2013) ¢

Energy
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European Economic Programme Recovery

New turbines, structures and components:
254 million EUR

DE : Bard |1, Gravity Foundations, Nordsee
Ost, Borkum West 11

*BE : Thornton Bank

‘UK : Aberdeen

Borkum-West il

Offshore Wind-Grid Integration : DE — DK :

311 million EUR

Projects addressing priorities for :
‘Energy Infrastructure Package
North Sea Countries Offshore Grid
Initiative

Kriegers Flak

gteomentor 0




Annual in stalled capa offshore wind

(source JRC 2014)

European
Commission
I

Country <2005 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total
Belgium 30 165 185 186 147 712
China 2 65 275 75 127 53 26 622
Denmark 427 238 207 4 50 349 1274
Finland 1 15 9 2 27
Germany 5 3 5 60 40 88 80 560 904 1745
Ireland 25 25
Japan 11 14 0 23 48
Netherlands
19 108 120 247
Norway 2 0 2
Portugal 2 2
South Korea
2 5 7
Sweden 24 110 30 4 48 216
UK 124 90 95 95 194 187 556 667 1340 351 832 4530
Vietnam 16 16
Total 623 101 206 342 208 612 1244 851 1791 1564 1931 9473
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Remains a significant potential for innovation to

European

Commission
I

be captured

Trends in capitals costs of selected energy technologies (€/kW)
5500
5000 N\ —— Wind (onshore)
4500 PV (Utility)
4000 \x\ —— Nuclear (Gen Ill)
3500 s
3000
2500 - ==\Wind (offshore)
2000 \C o Te— Coal (SC)
1500 \\ —— NGCC
1000 e ~——— Coal CCS
500
0 ‘ ‘ ‘ | m— Marine
2010 2020 2030 2040 2050

Capital cost reductions for selected energy technologies in absolute values - Source: JRC-SETIS SWD(2013)158 final
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Thank you

for your attention
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