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Executive Summary
This EURELECTRIC report provides insights into power utilities’ views of European research,
development and deployment (RD&D) policy.
Based on the results of a member consultation the general trends show that:

1. Public support for RD&D is essential to get the most out of innovation. This refers to
financial support in the early stages of technology development, but also to access to
research infrastructure and risk sharing mechanisms in the later stages.

2. The EU can and should play a key role for power sector RD&D. It should promote a long-
term vision. Building on this, member states need to improve coordination and
benchmarking. They need to use their regional competitive advantages for technology
innovation and ensure a coherent implementation of EU RD&D policy. This will enable utilities
and equipment manufacturers to invest in and deploy new technologies.

3. The administrative burden remains a key concern for EU RD&D project applicants, even
though past experiences with EU-funded RD&D projects are generally positive. The same is
true for public private partnerships, which are hampered by long delays in approval.

4. Technology innovation is essential in all power-related technologies: From smart grids and
offshore wind to energy storage and flexible and efficient thermal generation – we need all
technologies to play their role in achieving carbon neutrality for the power sector by 2050.
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Introduction
The European power sector is strongly committed to research and innovation (see graph below).
EURELECTRIC believes that RD&D support is the most efficient and least distortive means of
bringing immature technologies closer to the market.

The EU's post-2020 energy and innovation strategy must build on the EU Emissions Trading
Scheme as the key driver for investment in low-carbon generation. This must be combined with a
stronger focus on RD&D support to ensure learning effects with new technologies. RD&D budgets
have therefore to be stepped up, and the precise measures to be taken for the full innovation
value chain – from invention to market uptake – have to be put under closer scrutiny.

Innovation is there to drive the change towards low carbon energy systems, in the most cost-
efficient way, in the side-lines of an efficientETS instrument Innovation is about product
(technology), process, and business models. The present survey has dealt exclusively with
technology innovation. A more comprehensive view on all aspects of innovation is provided in
EURELECTRIC’s Innovation Action Plan report.1

Efficient RD&D requires cooperation and benchmarking – regional, national and international.
EURELECTRIC strongly advocates increased RD&D spending for energy as well as the simplification
of existing programmes.

Fortunately, the agreement reached on Horizon 2020 in July 2013 contains both elements and
would see the RD&D spending on energy increase to 5.4 bn euros over the period 2014-2020 (up
from 3 bn euros in the FP7 framework) . While it is essential to ensure this budget, existing funds
also need to be spent more effectively, and EU and national policies need to be more aligned.

1 Published on 14 May 2013. Please see www.eurelectric.org/innovation

SOURCE: OECD; Eurelectric IAP Taskforce analysis

1 Estimate for Austria, Belgium, Czech Republic, Estonia, Finland, France, Germany, Hungary, Ireland, Italy, Luxembourg, Netherl ands, Poland, Slovakia, Slovenia,
Spain, Sweden, Romania. 2 CAGR 01-08. 3 CAGR 01-09;  4 CAGR 00-07; 5 CAGR 00-09

Business enterprise R&D expenditure in electricity, gas and water supply
across different geographies
Millions 2005 USD; constant prices and PPP
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To underline the sector’s commitment to this cause, EURELECTRIC has made innovation one of its
key priorities for 2012/2013.The aim of its Innovation Action Plan is twofold:

- To elaborate a common industry narrative on the power sector transition towards 2030.
We exchange on best practices, perceived threats and opportunities, needed change and our
vision of the future.

- To outline a policy framework that can drive this change and to position the power industry
in the innovation debate. We use major research in this area to critically assess EU
innovation policy, also in the international context, and to put forward recommendations for
an energy policy framework that can unleash private sector engagement on the way to 2030.

As part of the Innovation Action Plan, EURLECTRIC has consulted its members from over 30
European countries. The aim was to gain a clear picture of utilities’ views on European RD&D
policy, in particular related to power sector technologies. What are their experiences and
expectations? The main questions asked were:

1. Is European RD&D support for technologies needed? If so, in which form?
2. What are the tasks of stakeholders (EU, member states, utilities, equipment

suppliers)?
3. What are the experiences with EU RD&D instruments/institutions?
4. Where should the RD&D focus for individual technologies be set?

This report contains short, concise insights into the main trends identified by respondents. The
answers provided suggest that there is clear support for the EU to set the grand design for
innovation in the power sector. Respondents’ experiences with the EU RD&D framework are
generally positive – but there is room for improvement. The report therefore closes with several
recommendations for policymakers.
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Is public RD&D needed or can the industry do it alone?

All participants agree that public support for RD&D is essential to get the most out of innovation.
Two main points were raised:

 With so many ambitions in a short timeframe, public RD&D support is crucial to drive the
desired energy system change and ensure that investments take place. Only in this way
will projects be realised that do not deliver economic benefits to an investing company,
but have a positive impact on society.

 RD&D support aligns agendas to fit the common interest and generate common technical
solutions by grouping stakeholders in consortia. This helps standardisation.

Early stage support

Public support is essential to complement the industry’s early stage RD&D investments in basic
research. This includes research on new technologies, but also basic research on fundamental
aspects of known technologies (e.g. radiation protection for nuclear). Another often cited
argument for early stage support is its ability to shape and align technological developments with
the current political trends where the market cannot guide the direction. Several respondents
agree that privately financed energy innovation will simply not be sufficient to deliver the diverse
mix of technologies needed to meet the EU’s climate objectives.

Demonstration support

The main argument brought forward for public support in the demonstration phase is the capital
intensity of this particular phase. Going out of the lab and building first prototypes of newly
developed technology requires significant funding without a guarantee of success. Therefore the
overwhelming majority of respondents highlighted the need for risk sharing and market
facilitation for capital intensive projects in this phase.

“Early stage support can shape and align technological developments with the
current political trends where the market cannot guide the direction.”

“Demonstration support helps to bridge the risky gap between lab results and a
first cost-intensive prototype.”
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Which form of support is needed?

A common and coordinated financial support regime at national/EU level is needed to promote
RD&D. This will bring down the costs of technologies as well as continuously ensure sustainability
and scalability.

As technologies progress, so do their investment needs and therefore the risk. A large majority of
respondents agreed that non-refundable financial support tools are the right choice for RD&D
projects in their first stage. These tools include grants or fiscal incentives. In the early stages it is
also important for project coordinators to have access to the research infrastructure to make full
use of the available tools. As the projects develop, so does the profile of the required support.
New technologies require an increasingly strong financial commitment when moving from the lab
into demonstration. These include:

 International  funding and special-purpose loans via the European Investment Bank e.g. Risk
Sharing Finance Facility (RSFF), Facility for Euro-Mediterranean Investment and Partnership
(FEMIP) and Global Energy Efficiency and Renewable Energy Fund (GEEREF);

 Grants via the European Commission, e.g. through instruments such as the Strategic Energy
Technology (SET)-Plan, Connecting Europe Facility, NER 300 and Neighbourhood Investment
Facility;

 Venture capital funds, e.g. via the European Investment Fund;
 Project bonds.

The industry acknowledges that capital intensive support for energy projects can only serve its
purpose if the selection criteria are based on excellence, so that only the most promising projects
are supported. Rewarding successful projects by allowing them to receive continued support
would further reinforce excellence.

Finally, several respondents agreed that the biggest challenge in the development chain lies in
going from demonstration to full-scale deployment, and that especially in this step public support
is often scarce.

The needed forms of RD&D support evolve over time

Early Stage:
Financial support

tools

Early/Later stages:
Access to research

infrastructure

Later stages:
Venture capital

Risk sharing facilities
Project bonds
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The roles of the various innovation stakeholders
European Union
There is near unanimous agreement that the EU has a central role to play in RD&D in the
electricity sector. Respondents see a threefold role for the EU:

First, the EU should develop and promote a shared long-term, European vision in this area, for
instance in the form of roadmaps. To this end, the EU should set up a framework that avoids
unnecessary duplication of efforts and ensures dissemination of knowledge among member
states. It is essential, however, that this long-term vision remains sufficiently flexible to be re-
prioritised and re-focused as technologies develop. By doing this the EU can establish a general
direction supporting its policies.

Second, in addition to developing such a long-term vision, the electricity industry expects the EU
to create the necessary enabling framework to achieve this vision, notably via the tools described
above.

Third, the EU is in a unique position to ensure standardisation of technologies (e.g. as regards
quality, environmental impact, public security, security of supply) while remaining neutral on
which technologies to support.

96 %
• Mention that the EU

should set the long-
term vision for RD&D
in the power sector

76 %
• Believe that the EU

should ensure the
standardisation of
new technologies &
maintain technology
neutrality

64 %
• Want the EU to

ensure pooling of
national resources &
create cross-border
RD&D support
mechanisms



10

Member states
The majority of respondents believe that member states should implement, support and facilitate
the strategy devised at EU level effectively. More than a third indicates the need for member
states to facilitate projects that support national energy policies, e.g. by initiating and supporting
local/regional projects. They want their government to focus on topics that have a national
dimension. The most frequently mentioned tool to this end is the effective implementation of
national funding schemes which could coexist with European support frameworks.

!

...of respondents mention that
the EU should ensure a
coherent implementation of
EU RD&D policy

...would like member states to
define and focus on national
RD&D priorities and
competences

...call for the implementation
and support of national
funding schemes to reach
RD&D goals

“Member states should focus on topics that have a national perspective, where
there is a high probability of innovation success (due to beneficial national
stakeholder environment) and that will support the transfer of the national energy
system in becoming more sustainable, reliable and affordable.”

56 % 36 % 32 %
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Utilities
Utilities see a clear role for themselves within the innovation framework. A vast majority of
EURELECTRIC’s members believes they should invest in and deploy innovative technologies to
move the sector towards more sustainable power generation and distribution. However,
respondents also stated that the regular exchange with policymakers is of central importance to
achieve and maintain a good communication regarding the technical, financial and environmental
impact of policies and measures.

Utilities are often large employers that require a highly trained workforce. The sector therefore
recognises the importance of the skills developed within its structures. Respondents frequently
mention the need to continuously develop skilled personnel as a means of enhancing innovation
and knowledge. Skilled labour is crucial for developing new ideas, creating new ways of thinking
and remaining flexible for future challenges that need innovative solutions. Respondents also
note the need for constant exchange with the equipment industry on necessary improvements in
technologies.

Equipment industry
Respondents have clear views on the role of the equipment industry. First, equipment suppliers
are seen as crucial partners for utilities in the development of new technologies and products.
Specifically for technology-focused RD&D, utilities see a crucial need for exchange and
cooperation, which help to maximise the value add and speed up innovation success. Project
partnerships are frequently mentioned in this regard, with a view to creating virtuous innovation
cycles and good risk returns for both sides.

Especially in the current times of a fast changing market and political environment, utilities look
to their suppliers to provide answers to the technical challenges they face to remain competitive.
Many respondents also pointed out the importance of equipment suppliers for ensuring the
standardisation of new technologies in order to enable their smooth integration into the market.

Experiences with the EU RD&D framework

...of respondents believe that the utility industry’s
main role is to invest in and deploy new
technologies.88 %

74 %
...agree that developing new technologies

together with utilities is the key role for the
equipment industry.
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Experiences with EU-funded RD&D projects (Framework
Programmes)
Europe’s utilities are using existing EU programmes for their innovation strategies. Almost all
respondents (96%) have had previous experience with EU-funded projects under one of the
Framework Programmes. The clear majority indicated that experiences have generally been
positive: they provided good opportunities to transfer knowledge and extend partnerships.
However, respondents also raised several points of criticism, as follows:

 More than half of the respondents said that applicants of EU-funded RD&D projects face
an excessive administrative burden. This hurdle leads to a waste of funds, as some are
spent on external assistance for the application procedure. It also prevents a broader
participation of other interested parties.

 Projects face long delays even after the application phase. Roughly half of respondents
with Framework Programme experience call for significantly shorter lead times in order
to move ahead in the development of new technologies.

 Finally, applicants feel that administrative and decision processes are often not
transparent. Improving this would widen participation and improve the general image of
EU RD&D efforts.

Respondents’ experiences with Framework Programme projects

Experience with the European Institute of Innovation &
Technology (EIT) / Knowledge & Innovation Communities (KICs)
Despite the European Commission’s ambitions to move the EIT into the centre of European
innovation policy, only about half (52%) of EURELECTRIC’s members have heard of the EIT or have
prior experience with this institution. However, those who have cooperated with the EIT give it a
good track record, with roughly two thirds stating that their experience was/is positive. Reasons
include a good linkage of industry with academia and a drive for skills building on both sides. The
main point of concern is once again the lengthy and non-transparent application and selection
procedure. A number of respondents also reported delays in the set-up phase due to diverging
interests of academia and industry.

 74 % say they had positive
experiences with FP
projects

 Good access to knowledge
 Opportunities to meet new

innovation partners

 Administrative burden a
major concern for applicants

 Frustration from long lead
times for projects

 Processes and procedures
could be more transparent
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Respondents who were not yet familiar with the EIT explained this on one hand with a lack of
visibility of the institution and on the other with general doubts that the EIT relates to the larger
European innovation agenda.

Experience with Public Private Partnerships (PPP)
Similar to the responses gathered for the EIT the perception of PPPs is somewhat complex.
Slightly more than half of the respondents (56%) indicated that they had participated in a PPP.
Partnerships covered a wide range of technologies, from projects on carbon capture and storage
(CCS) to e-mobility and domestic heat supply. Again, the experiences were generally positive: 64%
indicated a good experience.

The main problems identified with respect to industry participation in PPPs again include the
administrative hurdles connected with setting up the framework and attaining approval from the
EU. Complexities and delays in this process are effectively draining budgetary resources before
the projects can be initiated, causing frustration among participants. However, it is worth
mentioning that a number of those respondents who had no prior experience with PPPs are
looking to participate in the future.

Experiences with the SET Plan
About two thirds of the participants (68%) have been involved in SET-Plan activities. The general
framework of the SET-Plan, with its European Industrial Initiatives on solar power, bioenergy,
wind energy, CCS, smart grids, smart cities and nuclear fission, are well received by the industry.

Although the SET-Plan has no funding mechanism and therefore mainly acts as a tool for priority
setting and agenda alignment, utilities appreciate it as a way of establishing new partnerships and
exchanging knowledge. However, they clearly expressed the need to update the plan on key
future technologies such as electricity storage or electric heating and cooling.

....of SET-Plan participants see an urgent need to
update the contents to tackle current and future
challenges.63 %
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Some members see large potential for the SET-Plan, judging it to be a very good initiative that
may be able to go beyond merely aligning agendas to creating a common RD&D platform for
Europe. However, in addition to requesting content updates, existing challenges lead utilities to
propose a more bottom-up approach:

 The system is too large to make it manoeuvrable  and flexible in a time of rapid,
non-policy driven changes in market conditions;

 The SET-Plan is still a political forum which is driven by national interests.

The European Commission should take these insights into account in its SET-Plan review. This will
help the EU to build on the benefits of the initiative as it stands and expand on its potential. As a
first step, the SET-Plan must be supported through a sufficient allocation of the RD&D budget
through Horizon 2020, which will ensure that the ambitious goals of the Commission’s SET-Plan
Communication can be met.



RD&D needs by technology

The final part of the questionnaire focused on the specific needs for different power sector
technologies. The tables below distinguish between various renewable and conventional
technologies, networks, storage and electric vehicles / efficiency, highlighting the top three
answers received.

RES Technology Needs – Top answers from utilities

Wind onshore
1. Reduction of environmental impacts (noise, visual impacts, bird catch)
2. Improvement for transportation & assembly in times of growing times
3. Cost reductions (also in O&M) with increasing capacity

Wind offshore

1. Improved designs & economics of foundations / floating designs
2. Solutions for assuring grid stability as well as balancing demand
3. Development of large turbines (10 – 20MW) to set off high installation

costs

Solar PV
1. Improving the distribution grid integration performance
2. Extending the life-time of PV cells while bringing the cost down
3. Increased efficiency

Solar CSP

1. CSP/thermal storage solutions
2. Increased efficiency of hybridisation with CCGTs, Rankine plants,

desalination
3. Concept designs for molten salts/solar trough, direct steam/Fresnel,

molten salts, solar tower

Biofuels

1. Advanced process integration to create more added value from co-
products

2. Liquid and gaseous biofuels produced via thermochemical routes
3. Alternative use of biomass and biomass climate efficiency

Biomass

1. Improved drying processes for wet biomass
2. High density bales for efficient collection, storage and transportation of

biomass
3. Optimised energy crop production

Biogas

1. Improved drying processes for wet biomass
2. High density bales for efficient collection, storage and transportation of

biomass
3. Optimised energy crop production
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Biogas

1. Research on alternative biomasses like bio-refinery residuals or algal
biomass & use of enzymatic pre-treated biomasses

2. Commercialisation of biomethane storage, distribution and use, in
particular integration with existing gas infrastructure

3. Optimisation of biogas to biomethane technology

Hydropower

1. Economic use of small penstock/drop height (1-3 metres)
2. Researching measures regarding acceleration of market integration of

storage facilities
3. Flexibility and ancillary services

Geothermal

1. Development of reliable resources assessment & cost-effective drilling
with minimum environmental impact through improving hard rock and
high-temperature/high-pressure drilling

2. Cross-technology synergy research (co-production with oil & gas /
integration of geothermal energy and heat pump technology)

3. Reducing risk of induced seismicity

Ocean, marine
tidal / wave

1. Efforts to prove technical readiness of full-scale wave and tidal energy
devices and multiple arrays

2. Technological advances in energy converter and power take-off
components, deployment and installation methods

3. Improvements in efficiency & life span (O&M costs)
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Thermal
Technology Needs – Top answers from utilities

Coal generation
1. Increased fuel and load flexibility of the present European coal fleet
2. Intense co-combustion with biomass schemes
3. Reducing of internal energy consumption

Carbon capture &
storage

1. Large-scale demonstration, also including pipeline transport and
storage

2. Best-practice guidelines for storage site selection, operation, risk
assessment and monitoring

3. R&D into novel capture technologies & efficiency increases in post-
combustion

Gas to power

1. Improving flexibility (also when converting green electricity to gas
(synthetic gas)

2. Integration of gas from renewable sources in gas pipelines
3. Increase the performance of micro CHP units & CHP with heat reservoir

Nuclear

1. Demonstration projects for the most promising Gen-IV designs by 2030-
2040

2. Innovation in materials for non-exchangeable components (reactor
vessel & containment) as well as ageing effects

3. Advanced fuel cycles, including recycling of spent fuel to reduce
uranium consumption and minimise volume of ultimate high-level
waste
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Storage
technologies Needs – Top answers from utilities

General

1. Large-scale demonstration and deployment of new small-l and large-
scale technologies. System studies needed for the development of
business cases

2. Decentralised storage technologies to help voltage & frequency
regulation

3. Development of efficient storage systems which could help the low-
and medium-voltage network operation

Pump storage

1. Increase efficiency on advanced reversible systems such as reverse
turbines

2. Development and demonstration projects of unconventional projects
such as gravity storage and underground pump storage

3. Minimisation of environmental impact

Batteries

1. Development and demonstration projects of low-cost batteries with
more lifecycle charges for industrial applications

2. Environmental impact minimisation
3. Research into high-density battery storage to support variable RES

generation

Power to gas

1. Development of next generation low-cost electrolysers
2. Transformation of hydrogen and carbon dioxide into methane as a

method to store energy in the gas distribution grid
3. Need for support to move from pilot to demonstration projects

Compressed air

1. Need for demonstration projects on an industrial scale
2. Development and demonstration of second generation CAES with

reduced natural gas consumption and high temperature heat storage
3. Efficiency improvements
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Network
technology Needs – Top answers from utilities

Power
transmission

1. RD&D in high voltage direct current (HVDC) transmission systems
2. Innovative materials, technologies, controls & network codes
3. Research in system aspects in large interconnected systems based on

variable generation sources and flexible demand

Power distribution
/ smart grids

1. Development and demonstration of smart grids with flexible loads and
generation in distribution grids to support congestion management and
voltage control

2. Digitisation of control while maintaining data/cyber security
3. Cost-benefit analyses to optimise investments and operational costs for

smart grid introduction

Other power
distribution
technologies

1. Focus on technology integration to coincide with innovation. Active
demand response, integration with smart homes, integrating smart
metering applications with business models and propositions

2. Research in materials for smart grid realisation (semiconductors, high
field strength materials)

3. Cyber security for electrical power systems

Electrification &
Energy Efficiency Needs – Top answers from utilities

Electric vehicles

1. Need for a standardised highly robust and low-cost charging technology
with the corresponding infrastructure

2. Focus on improving battery performance to maximise vehicle driving
range with minimised weight

3. Development of vehicles to grid (V2G) functionalities while using
electric vehicles to provide value added services to the energy system,
by integrating RES and exploiting storage systems

Energy efficiency

Efficiency in buildings:
1. Active solar thermal: Integration of solar thermal collectors into

building shells
2. More efficient components and systems for heat pumps
3. Metering and modelling energy flows in buildings

Other 1. flexible and efficient use of electricity for production of hydrogen,
hydrogen storage and processing



20

Medium- / long-term needs

The final set of questions asked industry participants which technologies require (should receive)
the largest support in national or EU RD&D funding in the medium to long term.

Period Needs – Top answers from utilities

Until 2020
 Distribution: Large-scale deployment of smart grid technologies
 Energy storage, including improved battery technologies
 Offshore wind technologies to increase performance and cost reduction
 Increased flexibility of conventional generation, especially CCGT

2020-2030

 Electric vehicles – full deployment
 Power transmission – including steps toward a trans-European high

voltage direct current transmission system
 Marine energy (tidal, wave & ocean)
 Research on nuclear generation: 3rd generation operation and lifetime

extension with improved fuel cycles; progress on nuclear fusion
 CCS: Deployment of technology / zero emission power plants

2030 +

 Research on nuclear generation: toward generation IV operations for
fission; further progress on nuclear fusion

 Energy system integration & energy conversion technologies
 Sustainable long distance electric mobility
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