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A comprehensive clean energy
research strategy

Based on…

Paris Agreement – COP 21

Energy Union Strategy

Integrated SET Plan (revamp 2015)

overhaul of SET Plan

Now:Long term strategy (2050) 

for energy transition
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EC support to the energy transition 

 Support to new clean
energy technologies:

1. Legislation /enabling policy environment

2. Instruments/measures for R&I in clean technologies through

framework programmes: ‘’Horizon 2020’’, maintaining ambition in 

‘’Horizon Europe’’ 

3. Strengthened cooperation and partnerships via the SET Plan, 

leveraging the impact of public (European and national) support

4. Going beyond: Mission Innovation and intl’ partnerships

Clean Energy Technologies: facilitator in reaching Paris 
Agreement target: keep the increase of global temperature
below 2 degrees; also in decarbonising European economy by 
2050 (Long Term Strategy)



4

What this means:
Energy security, solidarity and trust

A fully integrated internal energy market
"Energy efficiency first" (including the transport sector) 

Transition to a long-lasting low-carbon society
An Energy Union for Research, Innovation and Competiveness

1/ Enabling framework: 
The Energy Union
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Energy Union Strategy:           a 2030 European 

framework for climate and energy policies

-20% greenhouse

gas emissions

20% Renewable

Energy

20% Energy 

savings

10%
Interconnections

 -40% less

greenhouse gases

32% Renewable

Energy

32,5 % Energy 

savings

15%
Interconnections

Energy 

Union

Strategy

2020 2030

5
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1-cont:/ Legislation: Key among them:
Clean Energy for All Europeans Package

Main Goals:

Demonstrating 

global 

leadership in 

renewables 

Delivering 

a fair deal 

for 

consumers

Putting 

energy 

efficiency 

first

LEADING THE ENERGY TRANSITION - CREATING VALUE FOR CITIZENS 

AND BUSINESSES

Adjusting our 
legislation to future 

needs 
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Horizon 2020 – Overall budget (2014-2020)

2/ instruments: EU research      Framework Programmes

Total budget H2020: 
EUR 74,83 billion

Budget of the 
Energy Challenge: 
EUR 5,69 billion
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Supporting research and innovation through EC framework 

programs

Energy topics in the WP (2018-
2019) 

by source



EnergyEnergy
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Strategic Energy Technology (SET) Plan:

An innovation and research

guidance platform

3/ Cooperation and                  partnerships



TECHNOLOGICAL INNOVATION:
IMPACTS ON COST & DEPLOYMENT

1
0

• Onshore wind energy cost:

• Offshore wind energy capacity:

(2007): 9.7 cEUR/kWh

(2017): 5.5 cEUR/kWh

(2007): 1.1 GW

(2017): 15.8 GW



PUBLIC ENERGY R&D INVESTMENTS LEVERAGE 
LARGER PRIVATE CONTRIBUTIONS
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Source: JRC

Year Public (bn 
EUR)

Private (bn 
EUR)

2007 2.9 11.1

2010 4.7 16.8

2015 5.3 17.8



WHAT IS THE SET PLAN?
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Key implementing 

instrument of the research, 

innovation & 

competitiveness dimension 

of the Energy Union.

A Framework Strategy for a Resilient 

Energy Union with a Forward-

Looking Climate Change Policy



Leveraging the impact of public support 
(European and national), by 
strengthening cooperation within Europe

• Created in 2007

• 2015: Integrated approach tackling the 
energy system as a whole, beyond 
'technology silos'

• Focus on the deployment of new technologies 
cost-effectiveness 

• Accelerating energy transition through:

o the implementation of joint actions

o a better alignment of public & private R&I
agendas

Coordination of 

national & European 

efforts is crucial

13



New focus and a revised plan:

• coordinates low-carbon research and innovation 
activities in EU Member States and other 
participating countries (Iceland, Norway, 
Switzerland and Turkey).

• helps structure European and national research 
programmes and triggers substantial investments 
on common priorities in low-carbon technologies.



From technology focus to an Energy Union 
systemic approach accounting for citizens
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• Enables EU to meet energy policy objectives since 2007 

• Exemplary cooperation model among 3 DGs (RTD, ENER, JRC)

• The key reference for collaboration, prioritisation and implementation 

of R&I in low-carbon energy technologies; the model for Transport 

policy and (recently) Mission Innovation

• Large-scale engagement of research and industry stakeholders

COM(2007) 
1 final

1st Strategic 
Energy 
Review 
(SEER) 

2007 2017

COM(2015) 
6317 final

Towards an 
Integrated 

Strategic Energy 
Technology (SET) 
Plan: Accelerating 

the European 
Energy System 
Transformation
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• SET Plan 

Countries

• European 

Commission

• Research and 

Industry 

stakeholders

SET Plan Governance



SET Plan Governance
Actors directly involved in the target setting process.

• A widely participatory process

o 32 National Governments: EU28, IS, 
NO, CH, TK

o Industry and research actors: 154 
umbrella organisations representing 
16 700 entities

• Steering Group: The SET Plan decision-
making body, increases alignment 
between national and EU R&I 
programmes and enhance cooperation 
between countries.

• ETIPs: Streamlined industry-led 
stakeholders' structures.

• EERA: Strategic partnership with the 
research community, promotes 
coordination among research and 
technology transfer actors. 

17



SET Plan actions under the Energy Union

18
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1. World leader in developing the next 

generation of renewable energy technologies

SET Plan Actions

1) Technology leadership 

by developing highly 

performant renewables 

technologies and their 

integration in the system

2) Cost efficient key 

technologies 

Targets for 5 key RES 

technologies:

Offshore Wind, CSP, Solar, 

Ocean, Geothermal 
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Energy Union's 5th dimension: From the 4+2 

R&I priorities to the 10 SET Plan Actions

2. Participation of consumers in the 

energy transition through a smart system

3) Energy 

consumers, Smart 

cities & communities

4) Resilience, 

security and 

smartness of the 

energy system 

SET Plan Actions
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3. Efficient energy systems, making the 

building stock energy neutral

5) New materials 

and technologies 

for energy 

efficiency 

solutions for 

buildings

6) Continue efforts 

to make EU 

industry less 

energy intensive 

and more 

competitive
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4. Sustainable transport 

Systems

7) Become competitive in 

the global battery sector

8) Renewable fuels 

needed for sustainable 

transport solutions

SET Plan Actions
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SET Plan Action 9

A forward-looking approach to carbon 

capture and storage (CCS) and carbon 

capture and use (CCU)

SET Plan Action 10

Ensure the highest standards of nuclear 

safety, security, and waste management 

and maintain technological leadership

Energy Union's 5th dimension: From the 4+2 

R&I priorities to the 10 SET Plan Actions

The 2 additional Energy Union 

priorities for interested MSs



The SET Plan implementation
Setting targets for low carbon technologies – [done in 2016]
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70 €/MWh or 
less for the 
cost of 
offshore wind 
energy by 
2030

60% savings 
of buildings' 
energy 
consumption 
by 2025*

25% peak load 
reduction from 
demand-
response by 
2030*

100 positive 
energy districts 
by 2025* 
and 80% of 
electricity 
consumption to 
be managed by 
consumers in 4 
out of 5 
households

20% reduction of 
energy 
consumption 
for chemical 
pharmaceutical 
and steel 
industries by 
2025*

70% cost 
reduction for Li-
ion batteries by 
2030*



SET Plan Implementation Plans: 
progress to date
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SET 
Plan 

Action 
Working Group

IP Expected 
endorsement 

IP Status 

1 & 2
Concentrating Solar Power/Solar thermal 

electricity  
14 June 2017 Endorsed

1 & 2 Photovoltaic 14 Nov 2017 Endorsed

1 & 2 Deep geothermal systems 24 Jan 2018 Endorsed

1 & 2 Offshore wind 13 June 2018 Endorsed

1 & 2 Ocean energy 21 March 2018 Endorsed

3.1 Smart solutions for energy consumers 2018 Endorsed

3.2 Smart cities and communities 12 June 2018 Endorsed

4 Energy Systems 24 Jan 2018 Endorsed

5
EE for buildings / Renewable heating and 

cooling
2018 Endorsed

6 EE for industry 27 Sept 2017 Endorsed

7 Batteries for e-mobility & stationary storage 14 Nov 2017 Endorsed

8 Renewable fuels & bioenergy 13 June 2018 Endorsed

9 Carbon capture and storage/use 27 Sept 2017 Endorsed

10 Nuclear Energy 2018 Endorsed in February



Energy
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• Targets set and Implementation 

Plans drafted

• Implementation of its Actions 

for delivering the IP targets and 

ultimately the objectives of the 

Energy Union

• More demand for monitoring 

progress and reporting ( Energy 

Union Governance - NECPs)

Progress to date

DEFINING 10 

SET PLAN KEY

ACTIONS

––––––

Communication

published in

September 2015

SET-UP OF

COMMUNITIES

––––––

To outline R&I 

Activities to reach 

agreed Targets

JOINT

R&I ACTIVITIES

––––––

Among SET Plan

countries, stakeholders

and EC

SETTING

TARGETS

––––––

Agreed among

SET Plan countries,

EC and stakeholders

IMPLEMENTATION

PLANS

––––––

To select R&I Activities;

identify Flagships,

and monitoring

Mechanisms
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Investments pledged in the IPs 28

Expected volume              of investments in 
the 10 IPs



WHAT'S in it for YOU



For the country/public administration/research agency:

- Coordination of national research efforts/ programmes 

and public strategies according to national priorities and 

also at European scale  create useful synergies

- Up-to-date on what is going on currently in the clean 

energy research and innovation landscape  more 

effective use of own resources

- Influence research and innovation priorities also at 

European scale, promote national priorities, technologies, 

industries 1/2

What's in it for you?



- Tangible research activities that translate into collaborative 

research schemes among countries targeting specific 

technology areas;

- cooperation on research and innovation activities/ projects 

under the Implementation Plans (various technology areas) 

…. implemented through budget pooled together from 

participating countries in each IP and from private resources / 

also topped up, when needs be, with EU funds.

- and last but not least….. only recently…. 2/2

What's in it for you?



For industry/private companies participation to the SET 

Plan: 

-Facilitates coordination of research priorities with those of 

other partners in the same industry, research institutions 

and countries, 

- Increases scale of a demonstration activity compared to 

the capabilities of one single industrial stakeholder. 

- Promotes synergies, economies of scale and helps avoid 

duplications of activities

- Connects to and helps understand European and national 

research priorities. 

Via the various ETIPs…

What's in it for you?



For research institutes/universities participation to the 

SET Plan, may: 

- Enhance understanding of what are the research and 

innovation priorities in a specific clean energy technology 

area, 

- Facilitate linkages with many other research institutes in 

Europe and with industry, 

- Exchange of information and knowledge, creation of 

synergies and partnerships, 

- Leverage funding for similar research efforts across EU, 

- Identify other sources for financing / pool together 

Via EERA…EUA…etc.

What's in it for you?



NECPs

Usefulness of 
SET Plan: 

Case No 1

34



New requirement, as of 31.12.2018

• Remember the Energy Union Strategy?

• The Clean Energy for All European Package?

• The Governance Regulation in it?

• EU’s vision on a New Long-term decarbonisation
Strategy launched in November? 

• Now: provisions on reporting for …R&I !!



The TEMPLATE (NECPs)
Annex I Part I Section A Part 2 and Section B

2. NATIONAL OBJECTIVES AND TARGETS

2.5. Dimension Research, innovation and competitiveness

i. [ ] National objectives and funding targets for public and, where available, private research and innovation relating to the 

Energy Union including, if appropriate, a timeframe for when the objectives shall be met; [ ]

ii. If appropriate, national objectives including long-term targets [ ] for the deployment of low-carbon technologies, including for 

decarbonising energy- and carbon-intensive industrial sectors and, if applicable, for related carbon transport and storage 

infrastructure

iii. If applicable, National objectives with regard to competitiveness

3.         POLICIES AND MEASURES

3.5. Dimension Research, innovation and competitiveness

i.          Policies and measures related to the elements [ ] set out in 2.5

ii.        If applicable, cooperation with other Member States in this area, including information on how the SET Plan objectives and 

policies are being translated to a national context, where appropriate 

iii.      If applicable, financing measures in this area at national level, including EU support and the use of EU funds

Section B: Analytical Basis

4. CURRENT SITUATION AND PROJECTIONS WITH EXISTING POLICIES AND MEASURES

4.6. Dimension Research, innovation and competitiveness

Current situation of the low-carbon-technologies sector and to the extent possible, its position on the global market (analysis at 

Union global level)/ Current level of public and where available private research and innovation spending on low-carbon-

technologies …/current number of patents …researchers…/ …breakdown of price elements…/ …description of energy 

subsidies… 36



SET Plan

• National Climate and Energy Plans `need to address the 
energy research dimension. The SET Plan work so far and 
ongoing coordination is instrumental

• the iterative process for their development and feedback 
from the EC will help to develop the initial NECPs further. 

• Attracting more investments in clean energy reserach is key 
for the clean energy transition. The SET Plan provides the 
platform for aligning and pooling resources. – based on which 
countries can also plan ahead.

37



H2020

Usefulness of 
SET Plan: 

Case No 2

38



Energy topics in Horizon 2020 WP (2018-2019) 
per SET Plan Key Action

 Practically all 
Energy topics 
contribute to the 
SET Plan and vice-
versa

 All SET Plan areas 
are covered

 Largest shares:
• Renewables

• Energy system

• Energy efficiency

SET Plan Key Action Budget (m€) % of total

Topics in SET Plan Key Actions 2044 97,8%

1/2 – Number 1 in renewables 282 13,5%

3 – Consumers and smart cities 226 10,8%

4 – Energy system 362 17,3%

5 – Energy efficiency in buildings 318 15,3%

6 – Energy efficiency in industry 95 4,5%

5/6 – Energy efficiency (in general) 13 0,6%

7 – Batteries 173 8,3%

8 – Bioenergy and renewable fuels 214 10,2%

9 – Carbon capture and storage / use 68,0 3,3%

Cross-cutting 294 14,1%

Other energy topics
(non-SET Plan related)

45 2,2%

Grand Total 2088 100,0%

Horizon 2020 contribution             
to the SET Plan



Energy Joint Actions in the WP (2018-2019)

Description
Type of 
joint 
action

Budget 
(m€)

Joint programming actions to foster innovative 
energy solutions

ERA-NET 10

Support action in preparation of a Joint 
Programming activity

CSA 1

Support to the realisation of the Implementation 
Plans of the SET Plan

CSA 6

ERA-NET Co-Fund Enhanced cooperation in 
Digitalisation of Energy Systems and Networks 

ERA-NET 10

European Pre-Commercial Procurement 
Programme for Wave Energy Research 
&Development

PCP 20

Grand Total 47



ERA-NETs in FP7 ERA-NETs in H2020



Horizon 
Europe

New 
Programme for 
energy R&I

Usefulness 
of SET 
Plan: 
Case No 3



Building on the success of 
the EU’s past flagship research 
and innovation programmes, 
the Commission proposes to 
increase investment in 
research-innovation and 
digital by allocating € 114.2 
billion 
for the future Multiannual 
Financial Framework. 

The next long-term EU budget:

Investing in the future

Digital Europe Programme & Connecting Europe Facility - Digital 

International Thermonuclear Experimental Reactor (ITER) 

Euratom Research and Training Programme

Innovation Window InvestEU Fund 

Horizon Europe 

Source: European Commission 
Note: Compared to the Multiannual Financial Framework 2014-2020 at EU-27 (estimate)
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Budget: €100 billion* (2021-2027)

* This envelope includes EUR 3.5 billion 
allocated under the InvestEU Fund.

44
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Pillar 2

Global Challenges & Industrial Competitiveness: 

Clusters
implemented through usual calls, missions & partnerships

Budget

(€ billion)

Health € 7.7

Inclusive and Secure Societies € 2.8

Digital and Industry € 15 

Cluster 4: Climate, Energy and Mobility € 15 

Food and Natural Resources € 10

Joint Research Centre
supports European policies with independent scientific evidence & 

technical support throughout the policy cycle

€ 2.2

boosting key technologies and solutions underpinning 

EU policies & Sustainable Development Goals
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Cluster ‘Climate, Energy and Mobility’ - Scope

Climate 
Science 

and 
Solution

Energy 
Supply

Energy 
Systems 
and Grids

Buildings and 
Industrial Facilities 

in Energy Transition

Communities 
and Cities

Industrial 
Competitiveness 

in Transport

Clean 
Transport 

and Mobility

Smart 
Mobility

Energy 
Storage

H2020 Energy & 

Transport Challenge, 

LEIT-NMBP

H2020 

Energy 

Challenge

H2020 

Energy 

Challenge

H2020 Energy 

Challenge, 

LEIT-NMBP

H2020 Energy & 

Transport Challenge, 

LEIT-ICT, SC5

H2020 

Transport 

Challenge

H2020 

Transport 

Challenge

H2020 

Transport

Challenge

H2020 Challenge 

5 (Climate)

Budget: 
EUR 15 
billion



Context for SET Plan and use:

• Horizon Europe will be co-developed with Member 
States and EU citizens. A Strategic Plan will guide 
the implementation

• There will be a new approach to Partnerships.

Parts of Horizon Europe may be implemented through 

European Partnerships: 

• Co-programmed European Partnerships, 
• Co-funded European Partnerships, 
• Institutionalised European Partnerships



• Action 5 & 6: Energy Efficiency
=> Energy Efficiency in Buildings 
and SPIRE

• Action 7: Battery
=> European Battery Alliance

• Action 10: Nuclear safety
=> EUROfusion – Waste 
Management

Current Partnerships in Energy in Horizon 2020 

+ JTI (Art. 187) – Fuel Cells and Hydrogen

10 SET-Plan Priorities

48

12 ERA-Nets
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Horizon Europe: evolution not revolution

• Building on the success stories from current ERA-NETs, 

inspirated by SET Plan actions, new forms of coordinated

and co-funded energy innovation cooperation could be

developed, potentially as an EU Partnership, as proposed

in Horizon Europe. 

SET Plan fitting 
the bill!

#Clean Energy Transition 



LTS

Usefulness of SET 
Plan: 
Case No 4
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Future EU R&I strategy for supporting its greenhouse gas 
emissions reduction should be inspired by the following 
guiding principles

• Keep Europe's fundamental research's excellence and be active 

on global research cooperation

• Develop an innovation agenda motivated by a race to the top

• Explore and develop portfolios of technologies considering users’ 

needs and avoiding technological lock-in

• Link R&I strategies with European industrial capacity and 

strengths

• Give priority to zero-carbon and GHG-neutral solutions

• Address system-level innovation and sector-coupling

• Review regulations in order to make them more innovation 

friendly

what the              LTS shows:
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SET Plan: Relevant for the LTS

7 building blocks in LTS

1. Energy efficiency 

2. Deployments of renewables

3. Clean, safe & connected mobility 

4. Competitive industry and circular economy

5. Infrastructure and inter-connections

6. Bio-economy and natural carbon sinks

7. Tackle remaining emissions with carbon capture and storage 
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Cohesion Policy 2014-2020
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Support may come from the European

Structural and Investment Funds (ESIF), in 

particular:

 38 billion € for the shift towards a low-

carbon economy,

 40 billion € for research and innovation,

 33 billion € for enhancing the 

competitiveness of SME's.
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Smart specialisation

Other: Smart specialisation strategy

54

The Eye@RIS3 tool provides a mapping of regions' and Member States' 

preferences in terms of smart specialisation fields, allowing to detect 

possible partners: http://s3platform.jrc.ec.europa.eu/map

The emerging fields of specialisation are related to:

 Energy (= top priority: 2/3 of all regions)

 Life science

 ICT

 Environment

 Agro-food

 Tourism

 New materials

Scope on cooperation and fine-tuning!
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The Annual SET Plan 

Conferences this year

.First in Bucharest (12-14 

June).Then in Helsinki (14-15 

November)

55



56

Useful links

1/ SET Plan information: 
https://setis.ec.europa.eu/

2/ Clean Energy for All Europeans (legislative proposals):
https://ec.europa.eu/energy/en/topics/energy-
strategy-and-energy-union/clean-energy-all-europeans

3/ H2020 Framework Programme:
https://ec.europa.eu/programmes/horizon2020/

4/ other sources: Horizon Europe, LTS : all in europa site

https://setis.ec.europa.eu/
https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-all-europeans
https://ec.europa.eu/programmes/horizon2020/
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Σας ευχαριστώ!

Andy.KONTOUDAKIS@ec.europa.eu

Energy



Energy
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Is there a regional research and innovation National Plan/agenda/programme for clean 
energy technologies reflecting the policy priorities you have set at this or national level? 
(or setting regional/national objectives)?

 If so, which are the low carbon technologies 

EL (or the region) prioritises to promote via 
research and innovation? At which scale and at 
which TRL level?

If not, how can one address the research innovation and competitiveness Pillar of the 

National nergy and Climate Plans? What have you included in the draft plan in this respect?

 Is there a specific national budget allocated to 

research and innovation projects for clean energy 

technologies? For the region?

Would you - the research institutes/universities 
see a good reason to participate to the SET Plan 
structures (for example via EERA)? Is there an 
added value for you in exchanging knowledge, 
getting in contact with partners for putting 
forward future (R&I) projects with other 
countries?

Would you - the energy technology associations/industries/enterprises see a good reason to 

participate in the SET Plan via the respective Technology Platform? Is there an added value for 

you to influence their future agendas, roadmaps, proposals? Would it be an opportunity for you 

to participate to common projects with other actors across Europe?


