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Mia avOekTikn EupwnaikN'Evwon yia Tnv evepyEla HE HIA
Hakponvon NoAITiKn yia Tnv aAAayn Tou KAiparoc.

AvTaywvioTIKOTNTA

Competitiveness
Smart infrastructure’Competitive markets

Diversified supply Energy efficiency
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Mia avBekTikn Eupwnaikn’Evwon yia tnv

To opaua €ivail va eniTUxel:

* OIKOVOUIKA MPOOCITI EVEPYEIA YIA TIC EMIXEIPNOTEIC
Kal TOUG MOAITEG,

o efaopaliouevn evepyeia yia oAa Ta Kpatn MeAn

* 1pAOIVN EVEPYEIA YIA TIC UEAAOVTIKEC YEVIEC.
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H Evepyeiakn '‘Evwon anoteA&iTtal ago REVTE aAANAEVOETOUC NUAWVEG:
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H Eupwnaikn 'Evwon gival o HEYAAUTEPOC
nNeEAATNG EVEPYEIAG OTOV KOOHO.

2nHepPA, n EE e1o0ayel To 53% TNG EVEPYEIAC TNG

KooTtog 400 bl/xpovo

 OUAAOYIKEG d1anpayHaTEUOEIG

 nNVeEUHa dAAnA&gyyung Kail EPNICTOCUVNG
HeETaEU Kpatwv MeAAwv

ac@PAalA&eid Tou EpodIaocHoU
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diacpaAion oTi 6a oAokAnpwoOEi n
ECWTEPIKN ayopa evepyeilag TnG EE.

« AUENOoN d51aC0UVOPIAK®V POWV
« EnevOuUOEIG

- AlapOwTika Tapeia 248 PCls
- Aleupwnaikad dikTua 34 £pya KAsi1d1a
« EnevduTiko Zx&d10 TNG EE

EOWTEPIKN Ayopa EVEPYEIAC

acPalA&ia Tou (podiacuou




'Epya O1a0UVOECNC

Gas Pipelines
Commissioning date < 2017

e Commissioning date 2017 to 2020
Commissioning date > 2020
Terminals for Liquefied Natural Gas (LNG)
B Commissioning date < 2017
E] Commissioning date 2017 to 2020
‘:] Commissioning date > 2020
Storage Facilities
E] Commissioning date < 2017
E] Commissioning date 2017 to 2020
D Commissioning date > 2020
Reverse Flows
Commissioning date < 2017
Commissioning date 2017 to 2020
D Commissioning date > 2020

Compressor stations
X Commissioning date < 2017
= Commissioning date 2017 to 2020
Commissioning date > 2020
Nodes

Fd

Electricity High-Voltage Lines
Commissioning date < 2017

Commissioning date > 2020

Commissioning date 2017 to 2020

E Baltic Integration and Synchronisation
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Access to new resources

Number of supply sources a country may potentially access to through key
infrastructure projects (at least 5% share) — before and after (2020)

| Access to LNG T -

Supply Sources: Azerbaidjan (new source), Algeria, Lybia, Norway, Russia, Union Production, LNG (one source)
do not prejudge any commercial contracts

Source: ENTSO-G TYNDP 2013, Commission
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NMARnpng a&ionoinon Tou SUVAHIKO
TNG EVEPYEIAKNG anodoonc

OolIkOAoyIikn onupavon &
oxediaon

- KivnTpa — nou 6d NEiCOUV TOUG
KatTavaA®WTECG va BEATIOOOUV TIG
ENIOOCEIC TOUG OTNV EVEPYEIAKN
anodoon.

ECWTEPIKN Ayopa eVEPYEIAG
EVEPYEIAKN anodoTIKOTNTA

acPalA&ia Tou (podiacuou
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Evioxuon TG NYETIKN O€o0nc oTOV
TOHEA TNG EVEPYEIAG HE XAMNAEC
EKNOMNEC avOpaka &

OUMBOAR OTNV Naykoouid
npoonaBeia yia To kAipa

2Toxol 2030

acPpalAsia Tou EQooIaocHOoU

ECWTEPIKN ayopd EVEPYEIAG
EVEPYEIAKN anodoTIKOTNTA

naAAayn TOU EVEPYEIAKOU
HEIYHATOC ano Tov avepaka
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ZUHPWVNHEVOI oTOXOI EupwnaikoU ZupBouliou
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2030 Framework for Climate and Eneriy
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Reductions
in 2012:
-18%
4
2020
Targets 2020
Projection
HORIZON 2020
13

Reduce Greenhouse Gas
Emissions levels by 20%

Share in
2011:
12.7%
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A

Increase share of
Renewables to 20%

Reduce energy
consumption by 20%

nN

16-20 %

2020
V¥ L Projection

Projection
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SET-Plan
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Information For Decision-making




EU public R&D spending for energy

Increased over 2007- 2010
and caught up with Japan and USA

B EU mUnited States ™ Japan
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SET-Plan - the technoloﬁillar of EU energy and
climate change policy
Objective

To accelerate the development of a portfolio of low
carbon technologies leading to their market take-off

Implementation
« European Energy Research Alliance (EERA)
 European Industrial Initiatives (EIIs)

Communication on Energy Technologies and Innovation
2 May 2013:

TOWARD AN INTEGRATED ROADMAP AND ACTION PLAN OF PUBLIC
INVESTMENTS (EC AND MSS)

>SET Plan Conference 2014, Rome 10,11 December

2014
Innovation




SET Plan R&D

investments in 2010

European

Commission
.|

Almost a doubling compared to 2007

B EU-FP7 @ Public RD&D O Corporate R&D

Grids

CCS

Wind

Solar

Bioenergy

Nuclear

i
A

T T T T 1
0.00 200.00 400.00 600.00 800.00 1000.00 1200.00 1400.00

Public and corporate R&D by SET Plan technologies and source (2010) - EEPR funding is not included - Source:
JRC/SETIS (COM(2013) 253 final) .
nergy




Innovation potential J

Remains a significant potential for innovation to
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Commlssmn

be captured

Trends in capitals costs of selected energy technologies (€/kW)
5500
—— Wind (onshore)
5000 -
4500 \ = PV (Utility)
4000 \\\ == Nuclear (Gen Ill)
3500 =
\ — CSP
3000 -
5500 - == Wind (offshore)
2000 N\ —— Coal (SC)
1500 \ —— NGCC
1000 ~—
e — Coal CCS
500
0 . . . S 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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ENERGY CHALLENGE
(2014-2015)

Low Carbon
Energy

Smart
Cities &
Communiti

Energy
Efficiency

SMEs and
Fast
Track to
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Innovation fund

New: extension of scope to low carbon
innovation in industrial sectors

Open for projects in all Member States




Horizon 2020 - What's new

* A single programme bringing together three separate
programmes/initiatives (former FP7, CIP, EIT)

*Coupling research to innovation - from research to retail,
all forms of innovation

°*Focus on societal challenges facing EU society, e.g. clean
energy, health and transport

eSimplified access, for all companies, universities, institutes
in all EU countries and beyond

®*New approach to international cooperation (EU interests
will be protected better

®Focus on SME's (20% of total budget for societal
challenges )




HORIZON 2020

Three priorities

Excellent
science

Industrial Societal
leadership challenges

European

Commission




Priority 1.
Excellent science

Why:

- World class scientific research is the foundation

of tomorrow’s technologies, jobs and wellbeing

- Europe needs to develop, attract and retain

research talent

- Researchers need access to the best

infrastructures

European
Commission

HORIZON 2020



Priority 2.
Industrial leadership

Why:

- Strategic investments in key technologies
(e.g. nanotechnologies, advanced manufacturing, micro-
electronics) underpin innovation across existing and

emerging sectors

- Europe needs to attract more private investment in

research and innovation

- Europe needs more innovative small and medium-sized

enterprises (SMEs) to create growth and jobs

European
Commission

HORIZON 2020



Priority 3.
Societal challenges
Why:

- Concerns of citizens and society/EU policy objectives
(climate, environment, energy, transport, etc) cannot

be achieved without innovation

- Breakthrough solutions come from multi-disciplinary

collaborations, including social sciences

- Promising solutions need to be tested, demonstrated

and scaled up

European
Commission

HORIZON 2020
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Horizon 2020 - Budget allocation (2014-2020, bn €)

EIT; 2,7;3% Euratom; 1,6; 2%

Secure societies; JRC dilre;c.tza;tions; 7 | Total bud g et:
1,7; 2% = .
: \ EUR 78,6 billion
Inclusive societies;
1,3; 2%

Climate and FET; 2,7;3%
Materials; 3,1; 4%
Transport; 6,3; 8%
Energy; 5,9; 8% Rl; 2,5;3%
LEIT; 13,6; 17%
Agricultuture; 3,9; Health;
5% 7,5;

10%

Innovation in SMEs; Access to risk
0,6; 1% finance; 2,8; 4%

Research and
Innovation



Growth of EU Framework Programme
Funding

80000 -
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FP 15984-1987 FP 1957-1954 FP 1950-1954 FP 1954-1955 FP 19558-2002 FP 2002-2006 FP 2007-2013 H20202014-2020

Million Euros

European
Commission

HORIZON 2020



Budget allocation of the Energy WP (2014)

Cross-cutting
issues

SME instrument

Socio-economic

research
Renewable
energies
Clean
Coal/CCS/Hydroca

rbons

TOTAL budget for 2014: EUR 607 million

+ Contribution to JTI Fuel Cells and
Hydrogen in 2014: EUR 60 million

European
Commission
I

Budget allocation of the Energy WP (2015)

Other
. Actions'

Cross-cutting
issues

SME instrument

Socio-economic
research

Energy Storage

Clean
Coal/CCS/Hydroc
arbons

TOTAL budget for 2015: EUR 647 million

+ Contribution to JTI Fuel Cells and
Hydrogen in 2015: EUR 70.5 million

Research and
Innovation
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Basic principles

2-year work programme to allow for better preparation of
applicants

Challenge-based approach
« Definition of specific challenge to be tackled - broader scope of topics
« Applicant can propose the most appropriate solution to the challenge

Integration of cross-cutting issues (social sciences,
international cooperation, etc.)

Cross-thematic cooperation in strategic 'focus areas'

Covering the full innovation cycle (use of TRLs to specify scope
of activities)

Research and
Innovation



Evaluation criteria

STANDARD AWARD CRITERIA

QUALITY &

EXCELLENCE IMPACT EFFICIENCY
_ OF THE ACTION

Proposal evaluated by the experts “as it is”
and not as "what could be” = no need for negotiation

European
Commission

HORIZON 2020



TRL O:
TRL 1:
TRL 2:
TRL 3:
TRL 4:
TRL 5:
TRL 6:
TRL 7:
TRL 8:
TRL 9:

European
Commission
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Technology Readiness Levels

Idea. Unproven concept, no testing has been performed.

Basic research. Principles postulated and observed but no experimental proof available.
Technology formulation. Concept and application have been formulated.

Applied research. First laboratory tests completed; proof of concept.

Small scale prototype built in a laboratory environment ("ugly" prototype).

Large scale prototype tested in intended environment.

Prototype system tested in intended environment close to expected performance.
Demonstration system operating in operational environment at pre-commercial scale.
First of a kind commercial system. Manufacturing issues solved.

Full commercial application, technology available for consumers.

Research and
Innovation



Research and Innovation actions Funding rate: maximum
100%

* Actions primarily designed to establish new knowledge including
testing and validating on a small scale laboratory prototype,
Limited demonstration or pilot activities to show technical
feasibility in a near to operational environment.

Innovation actions - Funding rate: maximum 70%

* Include prototyping, testing, demonstrating, piloting, large-scale
product validation and market replication,

Coordination and support actions- Funding rate: maximum
100%

* Actions consisting primarily of accompanying measures such as
e.g. standardisation, dissemination, awareness-raising and
communication, networking, cooriation or support services,

Research an
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2015 open calls _——
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Call Competitive low-carbon energy
: Deadlines

* Corresponds to the topic code in the work-programme




Competitive Low-Carbon Energy

Renewable electricity and heating/cooling
Support for

Research activities to develop the next generation technologies
(including photovoltaics, concentrated solar power, wind energy,
ocean energy, hydropower, deep geothermal energy and
renewable heating and cooling) (LCE2) TRL 3-4 > 4-5, RIA

Demonstration of renewable electricity and heating/cooling
technologies (including photovoltaics, concentrated solar power,
wind energy, ocean energy, deep geothermal energy and
renewable heating and cooling) (LCE3) TRL 5-6 > 6-7, IA

Accompanying market uptake measures removing non-
technological market barriers for existing and emerging renewable
electricity, heating and cooling technologies (LCE4) TRL 7-9, CSA




Competitive Low-Carbon Energy

Modernising the European Electricity Grid
Support for

Demonstration of innovative components for meshed off-
shore grids linking off-shore energy generation resources
with on-shore grids in different countries (LCE5S)

TRL 6-7 > 8, IA, RIA

Demonstration of integration of the transmission system
and the wholesale market (LCE6), IA, RIA

Supporting the community in deploying a common
framework for measuring the energy and environmental
efficiency of the ICT-sector (LCE23)

Innova tion




Competitive Low-Carbon Energy

Providing the energy system with flexibility through
enhanced energy storage technologies

Support for

* Further develop large scale energy storage and reduce
the barriers for new storage concepts (LCE9) 5 > 6-7, IA




Competitive Low-Carbon Energy

Sustainable biofuels and alternative fuels for the
European transport fuel mix

Support for

* Research activities on next generation technologies for
biofuels and sustainable alternative fuels (LCE11) TRL 3-4 >
4-5, RIA

* Demonstration activities for advanced biofuel
technologies (LCE12), TRL 5-7>6-7, IA

* Accompanying market uptake measures for removing
non-technological market barriers for existing and emerging
sustainable bioenergy (LCE14) TRL 7-9, CSA




RES / biofuels - Budget

The share of the EU contribution benefitting one

single technology area:

1)from topics LCE 2 and LCE 11, research &
innovation actions in the field of renewables
(electricity, heat, cooling and fuels), shall not
exceed 25% of the total budget dedicated to
these topics,

2)from topics LCE 3 and LCE 12, innovation
actions in the field of renewables (electricity,
heat, cooling and fuels), shall not exceed 33%
of the total budget dedicated to these topics.




Competitive Low-Carbon Energy

Enabling the decarbonisation of the use of fossil fuels
during the transition to a low-carbon economy

Support for

* Enabling decarbonisation of the fossil fuel-based power
sector and energy intensive industry through CCS,
including geological CO2 storage (LCE15) TRL 4-5 > 6, RIA

* Improving operational flexibility of efficient fossil fuel
power plants to facilitate integration renewables with
variable output (LCE17), TRL 3 > 4-6, RIA




Competitive Low-Carbon Energy

Social, environmental and economic aspects of
the energy system

Support for

* Modelling and analysing the energy system, its
transformation and impacts (LCE21)




Competitive Low-Carbon Energy

Cross-cutting issues
Support for

* Joint Actions between Member States on demonstration
and validation of innovative energy solutions (open for all
technology areas included in this and the Smart Cities and
Communities call) (LCE18)

* Coordination of national R&D activities (open for all
technology areas included in this call) (LCE19)




Call Competitive low-carbon energy:
Budget (M€)

Topics* Short-hand Description
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SMEs and fast track to innovation for
Energy

Support for

* Stimulating the innovation potential of SMEs for a low
carbon and efficient energy system (SME instrument)
(SIE1)

e Bottom-up approach
e Continuously open call
e Only SMEs eligible for participation

e 3 Phases: feasibility study, innovation project, commercialisation
phase

* Fast track to Innovation (SIE2)




Call SIE: Cut-Off Dates
Topic SIE1 = SME Instruments
Open for submission on 01/03/2014

I —_ Budget 2014 2015
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Energy Efficiency Call (1)

Buildings and Consumers
Research and demonstration activities targeting:

Prefabricated modules for renovation of building (EE1)
Buildings design for new buildings (EE2)

Demand response in blocks of buildings (EE6)

Developing new ICT-based solutions for improving
energy efficiency (EE11)

Socioeconomic research on energy efficiency (EE12)




Energy Efficiency Call (2)

Buildings and Consumers
Accompanying support actions aiming at:

Improving skills of construction workforce (EE4)

Improve market conditions and remove barriers for
renovation (EE5S)

Building capacities of public authorities for sustainable
energy policies and plans (EE7)

Helping public procurement authorities to purchase best
available sustainable energy products (EES8)

Empowering stakeholders to assist public authorities in
sustainable energy policies and measures (EE9)

Changing consumer behaviour (EE10)




Energy Efficiency Call (3)

Heating and Cooling

* Improving technologies for district heating and
cooling (EE13)

* Accompanying support measures for removing
non-technological market barriers for efficient
heating and cooling solutions (EE14)




Energy Efficiency Call (4)

Industry and Products
Demonstration actions

* New technologies for recovering waste heat from industrial
processes and transforming it into useful energy forms
(EE18)

Accompanying support actions aiming at

* effective implementation of ambitious EU product
efficiency legislation (EE15)

* Removing market barriers for energy efficiency in industry
through organisational innovations (EE16)

* Helping large buyer groups to demand energy products
with high performance levels (EE17)




Energy Efficiency Call (5)

Finance for Sustainable Energy

Support Actions aiming at

Improving financeability of sustainable energy investments
by stimulating new financial products and business
models (EE19)

Supporting project developers to set up innovative
bankable sustainable energy investment schemes and
projects (EE20)

Rolling-out innovative energy services and financial
schemes for sustainable energy (EE21)




2014 2015
(M€)  (M€)

Topics* Short-hand Description
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Smart Cities and Communities

Support for demonstration of:

* Large scale demonstration of integrated solutions
between the energy, transport, and ICT sectors through
partnerships between municipalities and industries (SCC1)

* Accompanying support measures focussing on:

e Developing system standards for smart cities and
communities solutions (SCC3)




Smart cities and communities
Lighgthouse projects (SCC1):

einnovative lighthouse projects
o(Neary zero) or Low energy districts
eIntegrated infrastructures -
eSustainable urban mobility

e high replication potential
eexhaustive monitoring of operation/performance/efficiency
ecost effective measures

ecommunication/exchange of information

Between users / inhabitants
Decision makers / city authorities




2014 SCC1 - lighthouse projects

-

\_

19 proposals
529 participants from 32 countries
(27 MS, 2 AS, 3 Third Countries)

46 |ead cities from 17 countries
53 follower cities from 28 countries

J

First three ranked proposals (within available budget)

9 /ead cities from 7 countries
10 follower cities from 10 countries

European
Commission



SCC1 Geographical distribution
of lead and follower cities
(3 projects within a ble budget)

Lead cities within avail. Budg. %
Follower cities within avail. budg. v

.........
.....

Tapebasi

¥¢ valletta . &






Call Smart cities & communities: Budget

2014 2015

o _ . ..
Topics Short-hand Description (ME€) (ME€)
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Further Information

* Information Day in Brussels (presentations, videos):
http://ec.europa.eu/research/conferences/2013/energy infoday/infoday energy
en.htm

* Information Day (only on SCC) 12/2/2015 in Brussels

http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-
13D9-D927C5762E197D63.

* Horizon 2020 Helpdesk - Research Enquiry Service:
http://ec.europa.eu/research/index.cfm?pg=enquiries
* National Contact Points (NCPs):

http://ec.europa.eu/research/participants/portal/desktop/en/support/national
contact points.html

* Enterprise Europe Network:
http://een.ec.europa.eu/about/branches

* Participant Portal:
http://ec.europa.eu/research/participants/portal/desktop/en/home.html

Research and
Innovation



http://ec.europa.eu/research/conferences/2013/energy_infoday/infoday_energy_en.htm
http://ec.europa.eu/research/conferences/2013/energy_infoday/infoday_energy_en.htm
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=events&eventcode=A2BB2E69-0D3D-13D9-D927C5762E197D63
http://ec.europa.eu/research/index.cfm?pg=enquiries
http://ec.europa.eu/research/participants/portal/desktop/en/support/national_contact_points.html
http://ec.europa.eu/research/participants/portal/desktop/en/support/national_contact_points.html
http://ec.europa.eu/research/participants/portal/desktop/en/support/national_contact_points.html
http://ec.europa.eu/research/participants/portal/desktop/en/support/national_contact_points.html
http://een.ec.europa.eu/about/branches
http://ec.europa.eu/research/participants/portal/desktop/en/home.html
http://ec.europa.eu/research/participants/portal/desktop/en/home.html
http://ec.europa.eu/research/participants/portal/desktop/en/home.html

mission

Work programme 2014-15

http://ec.europa.eu/research/horizon2020/pdf/w
ork-
programmes/secure_clean_and_efficient_energy _
draft_work_programme.pdf




HORIZON 20267

LLEL L@ ]T
for your attention!

Find out more:
WWW.ec.europa/research/horizon2020
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KaBapn e€aptnon ano etcaywyec netpeAatov Kot pucolkou aspiov

Japan
Gas Imports 100% - ‘ @& 2010
80% - European UnicV’ ¢ 2035
60% - 4
40% - W’
India
o/
20% United States ¢ ® ¢
0% 'W—( . . .
Gas Exports 20% -
20% 40% 60% 80% 100%
Oil imports

While dependence on imported oil & gas rises in many countries,
the United States swims against the tide
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HMNA nopaywyn netpeAaiov kat pucikol aepiouv
/oXLotoAlBkou aepiov
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OECD/IEA 2013
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Power generation capacity additions and retirements, 2013-2035
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China & India together build almost 40% of the world’s new capacity;
60% of capacity additions in the OECD replace retired plants

OECD/IEA 2013 Energy




AeOvic ayopac pucikou aepiov - KUpleg poEG, 2035
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Rising supplies of unconventional gas & LNG help to diversify trade flows,
putting pressure on conventional gas suppliers & oil-linked pricing mechanisms

OECD/IEA 2013
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By 2035, almost 90% of Middle Eastern oil exports go to Asia; North America’s
emergence as a net exporter accelerates the eastward shift in trade
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AAAQYEC OTOV TPOTIO TLAPAYWYNG evepyelacg, 2010-2035
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The need for electricity in emerging economies drives a 70% increase in worldwide
demand, with renewables accounting for half of new global capacity

OECD/IEA 2013




European

To TTAYKOOUIO EVEPYEIOKO-HEIYUA TTPOKEITAI VA
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Renewables electricity generation overtakes natural gas by 2015 & almost coal by

2035; growth in coal generation in emerging economies outweighs a fall in the OECD
74



MEoEC TLUEC NAEKTPLKOU PEVMOTOC OTA VOlKoKupLld, 2035
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Electricity prices are set to increase with the highest prices persisting in the
European Union & Japan, well above those in China & the United States
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Trends in energy price indexes

2005-2012
Gas price index Gas price index
Industry Households
f EU US f EU US
35% -66% W 45% 3% 4
Electricity price index Electricity price index
Industry Households
4 EU US 4 EU US A
38% -49%0 22% 8%

Source: IEA
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European Union +3%

Today
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