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Refere
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IMPLAN: Implementation Plan
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KoM: Kick-off Meeting
MS: Member States
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PED: Positive Energy Districts
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RES: Renewable Energy Sources
RIZ: Regulatory Innovation Zones
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Executive & publishable summary
Re
The main objective of this deliverable
is to present, in a concise and clear manner, the main
overlaps and synergies between the different Implementation Plans (also referred as
"IMPLANs") developed in the framework of the 10 Key Actions defined by the SET-Plan and
outline some suggestions to grasp these synergies, thus making a more efficient and effective
use of the national and European public funding for R&D&I in the energy sector.

To achieve the objectives of D1.1, a two-fold methodology was followed. On the one side, a
desk study-based methodology to identify the main technology synergies between the SETRe
Plan IMPLANs (T1.1) was proposed.
This work consisted on the mapping of potential overlaps
and complementarities between the different technical activities proposed in 12 IMPLANs.
The following table summarizes the 23 most significant synergies found:
IMPLANs
involved
7
1) Building automation systems and modelling
9
10
3) Cogeneration of heat and power in hybrid
plants using biomass
12
Identified synergy

5) Deep geothermal heat sources in District
Heating
7) Development of high-temperature heat
pumps
9) Drilling techniques and metal extraction
processes
11) Guidelines, methods and tools for
sustainable buildings, districts, cities and
regions

5
9
9
10
5
11
7
8
2

13) High temperature thermal storage

10

IMPLANs
involved
10
2) Carbon capture in HIsarna process
13
4) Combination of thermal energy
2
storage and heat pumps in residential
9
sector
6) Development of decentralised local
8
and regional sustainable energy
9
systems through Living Labs
9
8) Digital solutions for building and
plant management
10
5
10) Geothermal resources production
and use of underground
13
5
12) Heat and energy extraction from
reservoirs
10
Identified synergy

14)
Hydrogen
production
via
electrolysis and its subsequent use for
iron ore reduction

3
10
12

This project has received funding from the European Union’s Horizon 2020 research and innovation
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15) Integration of local geothermal energy in
the energy system
17) Integration of wind energy in process
industry
19) Power to hydrogen in wind farms
21) Standardised batteries forR building
applications
23) Turbines powered by biofuels and solar
thermal energy

5
8
3
10
3
10
9
11
2
12

16) Integration of wave and wind
energy production
18) PED living labs for the
decarbonisation of European cities
20) PV applications in buildings
22) Thermal energy storage with focus
on geothermal energy

3
4
7
9
1
9
2
5

On the other hand, a half-day workshop with all SMARTSPEND partners was organised in the
framework of the KoM of the project in January 2019 in order to identify the common nontechnology factors to all SET-Plan sectors that condition the fulfilment of the IMPLANs' targets.
In this workshop, all partners made a presentation of all non-technology issues relevant for
Re
their sector. A discussion to agree on those issues that were relevant for several sectors
followed, resulting in 20 non-technology issues:
Consensus view on most common non-technical issues

FINANCIAL CONDITIONS

REGULATION

PUBLIC POLICY

SOCIAL ISSUES
TRAINING & EDUCATION
CERTIFICATION &
STANDARDISATION

Fit-for-purpose design and availability of all financial instruments
Better access to finance
Improving investors’ confidence and knowledge
Better understanding of companies/sectors risk profile and its impact on
Re
project finance through the whole value chain
Covering existing gaps in regulation
Overcoming potential regulatory barriers
Clarifying ambiguous regulatory texts
Homogeneous national/transnational regulation (including EU legislation
transposition)
Towards a long-term and stable regulatory framework
Fair, faster and simplified permitting process
Improving public support mechanisms (models and instruments)
Reinforcing trust in cooperation instruments
Inclusion of environmental benefits in support schemes
Ensuring a level playing field for all technologies/sectors (e.g. avoid double
taxation)
Enhancing public acceptance of innovative technologies/sectors
Increasing public awareness of benefits (air quality, induced jobs, etc.)
Boosting customer/public engagement
Improving knowledge transfer mechanisms
Developing higher quality standards
Homogeneous & standardised approach to environmental impact assessment
(incl. data)

SMARTSPEND has produced a set of recommendations aimed at optimizing the public
resources dedicated to the identified technology synergies; this could potentially bring
important savings to the European Commission and Member States, while maximising the
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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available budget and theRefere
synergies between the developments carried out in the different
projects in this area. Moreover, recommendations for policy makers on addressing the nontechnology issues are aimed at removing barriers and leveraging drivers for boosting
innovation processes and results exploitation of SET-Plan technologies across Europe. In
conclusion. SMARTSPEND’s recommendations can help the European Commission and MS to
build an optimised, integrated approach that goes beyond technology silos to overcome the
ambitious technological challenges that Europe is facing.
R be disseminated?
what are the results that might
1 Technology synergies among SET-Plan IMPLANs
2 Non-technology issues common to several KAs
3 Recommendations to address technology and non-technology synergies
Main stakeholders to be addressed by the results of the deliverable
Type
Sector
Public
National authorities
Public
Regulators
Re
Public
European authorities
Public
Standardisation bodies
Private
All SET-Plan sectors (Energy)
Main events and activities related to the results of the deliverable (also organised by third
parties)
Title
Date
Press release
Target audience
1 SET-Plan SG
Several per year
SET-Plan countries and EC
Re
2
3
Dissemination tools: what sort of materials can be created to contribute to disseminate the
results? (consider budget / time)
☐ Poster
☐ Photographs
X Power point
☐ Video
☐ Papers
Created by...
X News for
☐ Networking
☐ Training
X Seminar
☐ Social network
project website
opportunities
course
Potential Paper
Title
Authors

Other dissemination suggestion or comments from the DLV authors
Participation in national events with public authorities

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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1. Note to the European Commission
Refere

The present deliverable - Overlapping interests: a description of the common ground between
Implementation Plans - is the main result of activities Task 1.1 (Technology synergies) and T1.2
(Non-technology synergies). CIRCE, leader of WP1, has coordinated and led the
implementation of the aforementioned tasks and the preparation of this deliverable,
consolidating the contributions from all SMARTSPEND's partners and incorporating their input
R
into the final version of this document.
The main objective of this deliverable is to present, in a concise and clear manner, the main
overlaps and synergies between the different Implementation Plans (also referred as
"IMPLANs") developed in the framework of the 10 Key Actions defined by the SET-Plan and
outline some suggestions to grasp these synergies, thus making a more efficient and effective
use of the national and European public funding for R&D&I in the energy sector.
As the first deliverable of the first work package of SMARTSPEND project, it will set the basis
Re
for the whole SYNERGIES PILLAR. Specifically, this deliverable will be presented to the
members of the SET-Plan Steering Group and other stakeholders (T5.3 and T5.4) and a followup of the uptake of the recommendations included in D1.1 will be done in T1.3 and T1.4.
Moreover, the deliverable will be used in the preparation of the meetings with high level
public authorities in several Member States in WP3 (tentatively 10 EU countries that will be
visited by small delegations of around 5 sectors represented in SMARTSPEND) and some of
the insights on financial issues (non-technology barriers and drivers to innovation in SET-Plan
technologies and recommended
Re actions to address them) collected within T1.2 and outlined
in Section 4 of this deliverable will feed T2.2 " Analysis of industry’s funding needs for the
realisation for the SET Plan Implementation Plans", within the FINANCE PILLAR of the project.

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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2. Introduction
Refere

This is a report on Implementation Plans. This seemingly vague term, abbreviated to IMPLANs,
has a very specific meaning in the context of EU innovation policy related to energy and to the
project funding this report, SMARTSPEND.
13 IMPLANs have been published on the European Commission’s website1, each concerned
with one energy sector. TheyRset out suggestions for areas of research that it makes sense to
carry out with cross-border collaborative projects, singling out specific countries and
sometimes specific companies that might be interested in participating in the projects, or
funding them.
IMPLANs are descended from earlier documents known as ‘Declarations of Intent’2, which set
out performance targets that the technology of the energy sector concerned should hit by
2020 and 2030.
Re
The “countries” referred to above
are the countries participating in the EU’s Strategic Energy
Technology Plan (SET Plan), which are the Member States and countries associated to the EU’s
Research and Innovation Framework Programme, known as ‘Horizon 2020’ in the period 20142020.

These countries meet in the SET Plan Steering Group. A year ago, on 21 March 2018, a
presentation made to that Group by one its members as part of a discussion on its strategy
identified a need to “discuss potential overlap and synergies between Implementation Plans”3.
Re Steering Group in that work as described under heading 3
This report assists the SET Plan
‘Description of the Methodology’, below.
Ultimately, by drawing attention to the overlaps and synergies, the authors hope that bridges
will be built across sectors and that research work will be sequenced intelligently, leading to
efficient use of money. The report also provides advice to policymakers on how to design their
regulations for deploying technology in a way that encourages research results to be
commercialised. This helps society to capture the economic benefit of the research.
This report will be presented to those responsible for realising the IMPLANs (Implementation
Working Groups) soon after its finalisation. Halfway through the project and at the end, the
leaders of those IWGs will be interviewed to find out how they’ve managed to exploit the
synergies and complementarities.

1

https://setis.ec.europa.eu/actions-towards-implementing-integrated-set-plan/implementation-plans
Declarations of intent for renewable energy technologies are available under the accordion menu tabs ‘Target
Setting’ in at the page here: https://setis.ec.europa.eu/implementing-integrated-set-plan/no-1-renewables-ongoingwork
3
Presentation by SET Plan short-medium term strategy Core Drafting Group 21 March 2018
2

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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3. Description of the methodology
To achieve the objectives of T1.1 and T1.2, a two-fold methodology was followed. On the one
side, a desk study-based methodology to identify the main technology synergies between the
SET-Plan IMPLANs (T1.1) was proposed. This work consisted on the mapping of potential
overlaps and complementarities between the different technical activities proposed in 12
IMPLANs4:
R
IMPLAN
no.

IMPLAN full title

1
2
3
4
5
6

Photovoltaics
Concentrated Solar Power
Offshore Wind
Ocean Energy
Deep GeothermalRe
Consumers [IMPLAN not available]
Smart Cities: Europe to become a global role model in
integrated, innovative solutions for the planning,
deployment, and replication of Positive Energy Districts

7

8
9
10
11
12
13

SET plan key action

No.1 in Renewables

Smart Solutions for
Consumers

Smart Resilience and
Secure Energy
Systems
Re
Energy Efficiency in
Energy Efficiency Solutions for Buildings
Buildings
Continue efforts to make EU industry less energy
Energy Efficiency in
intensive and more competitive
Industry
Become competitive in the global battery sector to drive Batteries and ee-mobility and stationary storage forward
Mobility
Bioenergy and Renewable Fuels for Sustainable
Renewable Fuels and
Transport
Bioenergy
Carbon Capture
CCS and CCU
Utilisation and
Storage
Energy systems: Increase the resilience and security of
the energy system

Table 1. List of SET-Plan IMPLANs analysed in SMARTSPEND project.

Only the information contained in those 12 IMPLANs has been considered – overall, more than
100 activities; it is important to highlight that even if many joint technological activities among
different SET-Plan sectors are possible (e.g. power electronics for batteries and PV), this
deliverable has only assessed these potential areas of cooperation if they were already

4

Nuclear is out of the scope of this project and ‘Consumers’ IMPLAN from Key Action (KA) 3 was not yet released
at the time of writing this document
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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included in the IMPLANs,Refere
not proposing new activities to those already agreed by the different
Temporary Working Groups (TWGs).
In order to describe the synergies detected, several fields were defined and agreed with the
members of the consortium during the kick-off meeting (KoM). These include: number of
synergetic activities, IMPLANs, description of the synergy, common targets, TRLs, common
member states (MS) and stakeholders and budget synergies.
This information was available in almost all the IMPLANs analysed, although budget and/or
R
TRLs were missing in a small number
of activities. In some IMPLANs, MS' interest was identified
per activity. For those IMPLANs where this was not the case, this deliverable has considered
equal interest of the MS involved in the TWG/IWG in all the activities of the respective
IMPLAN. In total, 23 technology synergies (22 doubles and 1 triple) were identified and
described in an equal number of fiches, following the same approach than the IMPLANs (fichebased).
A different approach was followed for the non-technology synergies, under the framework of
T1.2. In this case, the scopeReof the analysis went beyond the activities included in the 12
IMPLANs, as in many cases non-technology activities were not present. To identify the
common non-technology factors to all SET-Plan sectors that condition the fulfilment of the
IMPLANs' targets, a half-day workshop with all SMARTSPEND partners was organised in the
framework of the KoM of the project in January 2019. An agenda can be found in Annex 1.
In this workshop, all 11 partners made a presentation of all non-technology issues relevant for
their sector. A discussion to agree on those issues that were relevant for several sectors
Re
followed, resulting in 20 non-technology
issues (financial issues were later taken out of the
scope of T1.2 and this deliverable, and will be included in WP2).
Similarly to T1.1., a fiche-based approached to describe this issue was proposed and agreed
by all partners. The fields used for the non-technology issue are different from the technology
issues, due to their different nature and the fact that the former are not (directly) based on
the information contained in the IMPLANs, and they include: sectors concerned, description
of the issue, examples in several sectors and potential actions to address them. As a follow-up
of the workshop, SMARTSPEND partners identified and collected relevant support
documentation (see section 6 ‘References’) to prepare those fiches.
In total, 15 fiches for 4 types of non-technology synergies - policy and regulation, social
issues, training and education, certification and standardisation - are included in this
deliverable.

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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4. Description of the technology synergies
between IMPLANs
Refere

CCS and CCU

Bioenergy and
Renewable Fuels

2

Batteries

1

Energy Efficiency in
Industry

1

Energy Efficiency
Solutions for Buildings

Smart Cities

1

Energy systems

Deep Geothermal

Ocean Energy

Re

Offshore Wind

Concentrated
Solar Power

Photovoltaics

Up to 23 different technological synergies have been found by SMARTSPEND following the
methodology described in Section 2. In the following pages, a fiche is dedicated to the key
common points and information of each synergy. As a quick summary, Table 2 shows a global
overview of the technologicalR synergies identified: in yellow, one synergy found; in orange,
two synergies found; in red; three synergies found.

Photovoltaics
Concentrated Solar
Power
Offshore Wind

Re

1

Ocean Energy

1

Deep Geothermal
Smart Cities
Energy systems
Energy Efficiency
Solutions for Buildings
Energy Efficiency
in Industry

1

1
1

3

Batteries
Bioenergy and
Renewable Fuels
CCS and CCU

1

1

1

2

1

1

1

2
1

1

Table 2. Overview of the technological synergies found in SMARTSPEND.
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.

13

Document A description of the common Ground between Implementation Plans
Author CIRCE
Version:
Final
Reference WP1, T 1.1& T1.2, D1.1 SMARTSPEND GA N°826044
Date 24/5/19

More and better designed national public support for energy technology Research and Innovation

IMPLANs
concerned
Common actions

Description of
the synergy

Refere
1)
Building automation systems and modelling
7. Smart cities
9. Energy Efficiency Solutions for Buildings
7) 5.12 – Digital Modelling of Cities.
9) 5.1-3 – Digital planning and operational optimisation.
On the one hand, the Smart Cities IMPLAN aims to achieve accessible
physical and thermal digital modelling of cities for energy management
including
R built and natural environments, with the target of delivering
a membership for physical and thermal mapping and follow up.
On the other hand, IMPLAN 9 is focused on digital planning to facilitate
correct analysis of predicted operational costs and benefits, combining
statistical and technical buildings energy data to improve predictions of
the buildings energy demand, including spatial and temporal variability
and uncertainty.
Although
with different assigned budgets, both IMPLANs’ activities'
Re
ultimate objective is to innovate in modelling, planning and building
automation systems, advancing in BIM-based, automated fault
detection and diagnostic. Special focus is placed in new technologies
for smart metering and monitoring.
In a very similar timeline (ca. 4 years), a number of member states such
as Austria, Belgium, France, Germany and Italy are dedicating resources
to develop innovations in the same interval of TRL 5-6. It is likely that
Re
these budgets
could be rationalised by joining forces between these
two actions to ease the path towards innovative building automation
systems.

Develop accessible physical and thermal digital modelling of cities
for energy management, including built and natural environments.
- Design and demonstrate market ready solutions to reduce the
average duration of energy-related construction works by more
than 20% for renovation and for new buildings compared to current
national standard practices.
- Develop and demonstrate market ready solutions to reduce the
construction and maintenance costs of nearly zero-energy buildings
(NZEB) or positive energy buildings.
- Develop and demonstrate market ready solutions to reduce the
difference between the predicted and the measured energy
performance.
Smart cities: TRL 4 to 6 for new technologies to develop; TRL 8 for
access portal for cities.
Energy efficiency in buildings: TRL 5 to 6.
Smart cities: Budget of €27 million.
Energy efficiency in buildings: Budget of €250 million.
-

Common targets
/ Expected
results

TRLs
Budget

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Member States
& Stakeholders

Timeline

IMPLANs
concerned
Common actions

Description of
the synergy

Refere
Smart
cities:
Countries: Austria, Belgium, Cyprus, Czech Republic, Germany, Finland,
France, Italy, Latvia, Netherlands, Norway, Portugal, Slovakia, Spain,
Sweden, Turkey, United Kingdom.
Main stakeholders: European Construction Technology Platform
(ECTP), ESA.
Energy efficiency in buildings:
Countries:
Austria, Belgium, France, Germany, Italy.
R
Main stakeholders: Euroheat & Power, European Construction
Technology Platform (ECTP), European Heat Pump Association,
European Association for the Promotion of Cogeneration, European
Turbine Networks, European Technology and Innovation Platform on
Renewable Heating & Cooling (RHC), SINTEF Energy Research, Steering
Committee of the RHC Biomass panel, European Solar Thermal Industry
Federation (ESTIF).
Re
Smart cities:
3 years.
Energy efficiency in buildings: 5 years.

2) Carbon capture in HIsarna process
10. Energy efficiency in industry
13. Carbon Capture Utilisation and Storage
10) 1A.2 – HIsarna smelting reduction process for lowering energy
consumption
and CO2 emissions of steel production.
Re
13) 1 – Delivery of a whole chain CCS project operating in the power
sector.
To minimise costs of carbon capture technologies and installations,
there exists the possibility for sharing equipment between industrial
plants or of one plant utilising the waste process from another, and
thereby making the most of the resources required.
As featured on IMPLAN 10, HIsarna is a smelting process where the topgas is very rich in CO2 (concentrations of ~75 % have been achieved on
pilot-plant scale). Having such concentrated CO2 opens up possibilities
for more energy-efficient capture technologies as compared to
standard amine technology.
Activity 1A.2 proposes to perform a study regarding the most suitable
emerging/existing CO2 capture technology for the HIsarna top gas; in
addition, a pilot capture facility taking (part of the) HIsarna pilot-plant
off-gas is designed, constructed and tested at the pilot-plant.
On the other hand, in R&I Activity 1 of IMPLAN 13 is focused on
supporting the application of CCS in the energy sector, with the key
objective of delivering at least one commercial-scale, whole chain CCS
project operating in the power sector. In addition, the activity includes

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Common targets
/ Expected
results
TRLs
Budget

Member States
& Stakeholders

Timeline

Refere existing power plants, and new projects located in planned
retrofitting
regional CCS and CCU clusters.
It may be possible to maximise the synergies between these two
activities if the funding dedicated to the study of capture technology
and to the pilot-plant (a portion of the €35 million budget assigned to
this action) was conceptualised within the Carbon Capture IMPLAN.
This would avoid any potential overlapping with other innovations in
the areaR of CO2 capture and at the same time contributing to address
one of the key targets defined in IMPLAN 13: ‘At least one commercial
scale CCS project linked to an industrial CO2 source’ (Target 2). This is
particularly relevant for two countries (France and Netherlands), which
are actively involved in the funding of both IMPLANs.
- Reducing CO2 emissions.
- Determine and test most suitable CCS technology.
- Basic engineering study for demonstration scale plant.
Re
Energy efficiency in industry: TRL 6 to 9.
Carbon capture: All TRLs.
Energy efficiency in industry: Budget of €35 million.
Carbon capture: Budget up to €520 million.
Energy efficiency in industry:
Countries: Austria, Finland, France, Netherlands.
Main stakeholders: A.SPIRE, CEFIC, Eurofer, COGEN Europe,
Re
DHC+/Euroheat
& Power, EGEC, ETN, FCH, EERA, EUA-EPUE,
BusinessEurope, CEMPET, CONCAWE, EEIP, Orgalime.
Carbon capture:
Countries: Norway, Netherlands, Germany, Spain, France, Hungary,
Italy, Sweden, Turkey, United Kingdom.
Main stakeholders: Global CCS Institute, Uniper, Engie, Port of
Rotterdam, EERA CCUS.
Energy efficiency in industry: 3 years.
Carbon capture: 7-10 years.

3) Cogeneration of heat and power in hybrid plants using biomass
IMPLANs
10. Energy efficiency in industry
concerned
12. Renewable fuels and bioenergy
10) 3.4 – Polygeneration (heat, cold, electrical power) and hybrid
plants.
12) Several activities, including 12) 8 (Develop high-efficiency large
Common actions scale biomass cogeneration of heat and power). 12) 9 (Demonstrate
high-efficiency large scale biomass cogeneration of heat and power),
and 12) 10 (Scale-up high-efficiency large scale biomass cogeneration
of heat and power).

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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TRLs
Budget

Member States
& Stakeholders

Refere
Both
actions have as overall objective the cogeneration of heat/cold
and power in a cost-efficient manner, thus reducing conversion system
costs. On the one hand, action 10) 3.4 seeks for the development of
hybrid plants integrating renewable energy into industrial plants and
processes reducing the reliance from external energy.
On the other hand, activities 12) 8, 9 and 10 seek respectively for the
development and validation of a high-efficiency biomass gasificationR
based co-generation
cycles and components and sub-processes within
such cycles, the demonstration of large-scale biomass cogeneration of
heat and power technologies with improved performance, and the
deployment of gasification of sustainable biomass and biogenic fraction
of residues and wastes for high efficiency co-generation in several
industries.
Considering this, the merge of both actions could lead to the
development
of hybrid plants which integrated biomass gasificationRe
based co-generation cycles as renewable energy. Moreover,
considering that both activities encompass from the design of the
solutions to their commissioning within the real industry, this synergy
covers the whole range of TRLs.
To top things off, considering the large budget earmarked to activities
12) 8, 9 and 10 in relation to the one allocated to activity 10) 3.4, the
latter could be easily integrated within the former. This might be
Re
particularly interesting for several Member States interested in funding
both actions, such as Finland, Spain, Belgium, Netherlands or Italy.

Maximising the recovery of industrial excess heat/cold in a costefficient manner at high levels of fuel and operational flexibility at
reduced GHG emissions.
- Reduce conversion system costs for high efficiency.
Energy efficiency in industry: TRL 4 to 9.
Renewable fuels and bioenergy: TLR 2 to 9.
Energy efficiency in industry: Budget of €20 million.
Renewable fuels and bioenergy: Budget of €11,300 million
(500+800+10000)
Energy efficiency in industry:
Countries: Austria, Belgium, Switzerland, Germany, Spain, Finland,
France, Italy, Netherlands, Norway, Portugal, Turkey.
Main stakeholders: A.SPIRE, CEFIC, Eurofer, COGEN Europe,
DHC+/Euroheat & Power, EGEC, ETN, FCH, EERA, EUA-EPUE,
BusinessEurope, CEMPET, CONCAWE, EEIP, Orgalime.
Renewable fuels and bioenergy:
Countries: Finland, Italy, France, Austria, Belgium, Cyprus, Germany,
Spain, Netherlands, Portugal, Sweden, Turkey.
-

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refere
Main
stakeholders: ETIP Bioenergy, ETIP RHC, EERA Hydrogen, EERA
Bioenergy, FCH-JU, EUBIA, ETE, EBA, Neste, DONG energy, Technical
Research Centre of Finland Ltd (VTT), IFP Energies Nouvelles (IFPEN),
Ente Nazionale Idrocarburi (ENI, Italy), Fraunhofer Institute for
Environmental, Safety, and Energy Technology (UMSICHT), European
University Association.
Energy efficiency in industry: 3 years.
Renewable
fuels and bioenergy: 2030 (12 years).
R

4) Combination of thermal energy storage and heat pumps in residential sector
IMPLANs
2. Concentrated Solar Power
concerned
9. Energy efficiency in buildings
2) 9 – Thermal energy storage.
Common actions 9) 5.2-1 - Cost-efficient, intelligent, flexible heat pumps (also thermally
driven) and heat pumps for high temperatures.
Re
On the one hand, activity 2) 9 aims to develop affordable cost storage
materials paying special attention to the reliability of the systems
including pumps, valves, instrumentation, tank(s) and heat exchanger
equipment.
On the other hand, one of the main pillars of activity 9) 5.2-1 is the
development and demonstration of electrically and thermally driven
heat pumps in district heating and cooling networks including thermal
energyRestorage. The combination of both activities in their common
range of TRL (TRL 4 to 7) could be useful to develop and deploy large
Description of
scale heat pumps for district heating combined with thermal energy
the synergy
storage to offer high flexibility for the integration of variable renewable
energy.
While the Energy efficiency in buildings IMPLAN dedicates a larger
global budget (€230 million) to develop a structured approach that
enables this technology, the Thermal energy storage IMPLAN addresses
a small portion of its budget (€10 million). This second budget could be
easily integrated within the €230 million allocated in activity 9.5.2-1
preventing some common Member States such France or Italy from
duplicating their economic efforts.
- Replace electricity driven cooling technologies and decrease the
impact of cooling on the system.
Common targets - Help to achieve the target on developing the next CSP generation.
/ Expected
- Increase the availability of thermal resources to be utilised for
results
cooling.
- Dimensioning tool to optimise thermal energy storage for the heat
pump to increase self-consumption of locally produced electricity.
Concentrated Solar Power: TRL 4 to TRL 7.
TRLs
Energy efficiency in buildings: TLR 3 to TRL 9.
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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& Stakeholders

Timeline

Refere
Concentrated
Solar Power: Budget of €10 million.
Energy efficiency in buildings: Budget of €230 million.
Concentrated Solar Power:
Countries: Spain, Portugal, France, Turkey, Italy.
Main stakeholders: CIEMAT, CENER, IMDEA, Tecnalia, Tekniker, Univ.
Sevilla, Abengoa, SENER, Cobra, ACCIONA, IST (University of Lisboa),
INESC (Lisboa), INEGI (Porto), EDP, Efacec, ProCME, Tecneira, Integrum
Energia R(Sonae group), ISQ, Credite, AREANAtejo, ADF, Ecotech-Ceram,
ACM, Alsolen, CEA, CNRS, Middle East Technical University, İstanbul
Technical University, Greenway Solar.
Energy efficiency in buildings:
Countries: Austria, Belgium, Germany, Italy, France.
Main stakeholders: Euroheat & Power, European Construction
Technology Platform (ECTP), European Heat Pump Association,
European Association for the Promotion of Cogeneration, European
TurbineReNetworks, European Technology and Innovation Platform on
Renewable Heating & Cooling (RHC), SINTEF Energy Research, Steering
Committee of the RHC Biomass panel, European Solar Thermal Industry
Federation (ESTIF).
Concentrated Solar Power: 7 years.
Energy efficiency in buildings: 5 years.

5) DeepRe
geothermal heat sources in District Heating
5. Deep geothermal
9. Energy efficiency in buildings
5) 1 – Geothermal heat in urban areas.
9) 5.2 – Multi-source District Heating integrating renewable and
Common actions recovered heat sources, higher temperature District Cooling and
optimization of building heating system, to minimize the temperature
levels in district heating networks.
Implans
concerned

Description of
the synergy

The overarching objective of action 5) 1 is enhancing EU heat transition
to renewable energy by providing geothermal based solutions for urban
areas. This covers the demonstration of integrated innovative concepts
in district heating, including smart integration into the energy system
(e.g. cascading, matching supply with demand, heat and cold exchange,
etc.) and possible integration of other renewables in the geothermal
heat supply, which is an objective closely related to the new
developments in buildings solutions described within IMPLAN 9.
Specifically, activity 5.2 aims at identifying new solutions compared to
the conventional, central production units that are in use today. This
includes linked developments, such as the optimization of building
heating systems to minimise temperature levels in district heating
networks, and feeding multiple heat sources into a system, which

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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necessitates
better control of the system and at the same strengthens
the resilience of the district heating provider.
In this sense, further development and roll-out of new technologies to
increase the utilization of district, waste and renewable heat sources is
also featured on action 5.1 (‘Cost-efficient, intelligent, flexible heat
pumps (also thermally driven) and heat pumps for high temperatures’)
of the same IMPLAN.
AnotherRcommon point is the fact that technical developments in both
plans are aimed to finalise at TRL9. These advances start at a lower TRL
(3) in IMPLAN 9, although this can be explained by the larger budget
assigned to this action. A rationalisation of the budget between these
two actions may help improving the development of geothermal heat
solutions in buildings, particularly since most of the countries
considered key for these actions are active in both plans (Belgium,
France, Germany, Italy).

Common targets
/ Expected
results

TRLs
Budget

Member States
& Stakeholders

Timeline

Re

Demonstration of new heating concepts for urban areas.
Converting conventional district heating networks of urban areas
into renewable heating systems.
- Enabling the smart use of thermal grids with emphasis on flexible
supply of resources.
- Development of suitable models for the efficient usage of close to
zero cost electricity via boilers and heat pumps in combination with
Re and long-term storage solutions.
short
Deep geothermal: TRL 7 to 9.
Energy efficiency in buildings: TRL 3 to 9.
Deep geothermal: Budget of €73.3 million.
Energy efficiency in buildings: Budget of €230 million.
Deep geothermal:
Countries: Belgium, France, Germany, Italy, Netherlands, Portugal,
Switzerland.
Main stakeholders: European Technology and Innovation Platform on
Deep Geothermal (ETIP-DG), GEMex, IEA-Geothermal TCP, GGDP,
Global Geothermal Alliance, GEOTHERMICA.
Energy efficiency in buildings:
Countries: Austria, Belgium, France, Germany, Italy, UK.
Main stakeholders: EnergyVille, VITO, EEBus Initiative, Ghent
University, Politecnico di Milano, CNR, ENEA, Boost Heat, GDF,
University of Warwick, Fraunhofer ISE.
Deep geothermal: 2020 onwards.
Energy efficiency in buildings: 5 years.
-

6) Development of decentralised local and regional sustainable energy systems through Living Labs

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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IMPLANs
concerned
Common actions

Description of
the synergy

Refere systems
8. Energy
9. Energy efficiency in buildings
8) A4-IA2.2-2 – Integrated local and regional energy systems.
9) 5.1-4 – Living labs - Energy technologies and solutions for
decarbonised European quarters and Cities.

Although heavily-oriented towards a competition mode, IMPLAN 9
dedicates resources to interests that overlap with IMPLAN 8. The
Energy Systems
IMPLAN boosts the development of local and regional
R
systems using Living Labs. These represent real-life operating
conditions, failures, behaviour and misuse of the solution to detect next
to the intended impact also the weaknesses, learnings and
opportunities for improvement.
Through these Living Labs, both actions cover energy management,
monitoring systems and smart technologies, synergies between
different
energy sectors and infrastructures, promoting innovations in
Re
TRL 7 to 8. The shared, ultimate objective of both IMPLANs is to
implement sustainable energy systems at local and regional level.
Every member state involved in the IMPLAN 9 is also involved in
IMPLAN 8 (Austria, Belgium, France, Germany, Italy, Sweden, Turkey),
sharing the target of achieving energetically pioneering buildings and
neighbourhoods. Since the timeline is almost equal (6-7 years), these
funding actions might benefit from streamlining the different efforts
Rethe development and demonstration of Living Labs.
towards
Implementation of sustainable energy system on district, local, and
regional level.
- Develop methods to design and operate living labs.
- Demonstration of climate-neutral quarters and districts in different
European climate zones.
- Development of market ready concepts and solutions for climateneutral quarters.
Energy systems: TRL 7 to 8.
Energy efficiency in buildings: TRL 5 to 9.
Energy systems: Budget of ca. €25 million (€250 million for a total of 10
activities).
Energy efficiency in buildings: Budget of €150 million (ca. 20 m€/year).
Energy systems:
Countries: Austria. Belgium, Cyprus, France, Germany, Ireland, Italy,
Netherlands, Norway, Spain, Sweden, Turkey, Latvia, Finland, United
Kingdom.
Main stakeholders: ETIP SNET, ETIP DG, ETIP PV, ETIP RHC, Austrian
Energy Agency, Austrian Institute of Technology, Ricerca sul Sistema
Energetico, ERANET Smart Grids Plus.
-

Common targets
/ Expected
results

TRLs
Budget

Member States
& Stakeholders

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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IMPLANs
concerned
Common actions

Description of
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Refere
Energy
efficiency in buildings:
Countries: Austria, Belgium, France, Germany, Italy, Sweden, Turkey.
Main stakeholders: Euroheat & Power, European Construction
Technology Platform, European Heat Pump Association, European
Association for the Promotion of Cogeneration, European Turbine
Networks, European Geothermal Energy Council, EUA-EPUE, European
Technology & Innovation Platform on RHC, SINTEF Energy Research
SteeringRCommittee, ESTIF.
Energy systems: 6 years.
Energy efficiency in buildings: 7 years.

7) Development of high-temperature heat pumps
9. Energy efficiency in buildings
10. Energy efficiency in industry
9) 5.2-1 - Cost-efficient, intelligent, flexible heat pumps (also thermally
driven)Reand heat pumps for high temperatures.
10) 3.2 - Heat or cool upgrade from low to high grade (heat pump/
refrigeration).
Both activities are aimed at developing a new generation of heat pumps
with advanced performance and reduced costs. Activity 9) 5.2-1 has a
very wide scope, covering different lines of work (component
development, digitalisation, different applications and sizes, etc.); one
Re areas –development and deployment of high temperature
of these
heat pumps for industrial processes and DHC– is very similar to the
overall scope of activity 10) 3.2, which aims at demonstrating heat
pumps to make cost-effective use of waste heat with high efficiency.
There are some differences on the final temperature achieved (up to
170º in one case and up to 250º in the other) but the application and
goals is very similar. Moreover, other areas of activity 9) 5.2-1
(interoperability and controllability) are briefly mentioned in activity
3.2. TRL levels seem rather aligned around the high part of the range
(towards demonstration actions), being the budget much bigger for 9)
5.2-1 (over 50 times), which is normal considering how wide that
activity is.
Coordination between SET-Plan countries (e.g. Austria, Belgium,
Switzerland or Italy) and the EC is encouraged when financing these
activities and joint calls for funding heat pumps for industrial processes
(for various temperature ranges) is suggested, particularly considering
that several industrial stakeholders have shown interested and have
participated in the elaboration of both activities (Euroheat&Power,
COGEN, CEFIC, EUA).

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Heat Pump Systems: Cost reduction for small and large size heat
pumps by 50% (compared to 2015 market price), development of
prefabricated, fully-integrated 'plug in and play' hybrid/multisource
heat pump systems and integrated compact heating/cooling plants
based on modular heat pumps.
- Maximising the recovery of industrial excess heat/cold in a costefficient manner.
- By 2025,
develop and demonstrate (to TRL 8) solutions enabling
R
small and large, industries to cost effectively reduce their energy
consumption by 5% by cost effectively upgrading excess heat / cold
for more valuable application elsewhere in the process.
Energy efficiency in buildings: TRL 3 to 9.
Energy efficiency in industry: TLR 4 to 8.
Energy efficiency in buildings: Budget of €230 million.
Energy efficiency in industry: Budget of €4 million.
EnergyRe
efficiency in buildings:
Countries: Austria, Belgium, Bulgaria, Switzerland, Cyprus, Czech
Republic, France, Ireland, Italy, Latvia, Netherlands, Portugal, Sweden,
Turkey.
Main stakeholders: Euroheat&Power, EMIRI, ECTP, COGEN Europe,
EGEC, EHPA, EUA-EPUE, PU Europe, ETIP RHC, Sintef Energy, REHVA,
ESTIF.
EnergyRe
efficiency in industry:
Countries: Austria, Belgium, Switzerland, Germany, Spain, Finland,
France, Italy, Netherlands, Norway, Portugal, Sweden, Slovakia, Turkey.
Main stakeholders: A.SPIRE, CEFIC, COGEN, Euroheat&Power, EASE,
EERA, EGEC, ETE, EU Turbines, EUA, EUROFER, ESTEP.
Energy efficiency in buildings: 5 years.
Energy efficiency in industry: 3 years.

8) Digital solutions for building and plant management
IMPLANs
9. Energy efficiency in buildings
concerned
10. Energy efficiency in industry
9) 1.3 - Digital planning and operational optimisation.
10) 5.2 - Digitisation: Further integration in process and plant
Common actions
management including plant/process design phase and processing
plant retrofit.
Both activities propose digital solutions (modelling, simulation, etc.),
including new sensors, for the planning and operation of buildings, on
the one side, and industrial plants, on the other. Although the
Description of
application is different, a potential technology transfer on some of the
the synergy
solutions could be possible, particularly from activity 5.1.3 to activity
5.2 (at least to the industrial building). Joint calls do not seem
appropriate in this case, but SET-Plan interested countries (e.g. France,
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refere Turkey or Portugal) should explore the possibility of fostering
Sweden,
cooperation between projects under both activities to facilitate the
potential adaptability and transferability of solutions, particularly from
the building sector (aiming at the lower range of TRLs) to the industry
sector.
- Develop and demonstrate market ready solutions to reduce the
difference between the predicted and the measured energy
performance
to maximum 15% after the commissioning period with
R
the ambition to reach 10%.
- Process control and process automation solutions to enable small
and large industries efficient plant design and operation leading to
reduced energy consumption and GHG emissions.
Energy efficiency in buildings: TRL 5-6.
Energy efficiency in industry: TRL 4-5 to 8.
Energy efficiency in buildings: Budget of €250 million.
EnergyRe
efficiency in industry: Budget of €20 million/project.
Energy efficiency in buildings:
Countries: Austria, Belgium, Bulgaria, Switzerland, Cyprus, Czech
Republic, France, Ireland, Italy, Latvia, Netherlands, Portugal, Sweden,
Turkey.
Main stakeholders: Euroheat&Power, EMIRI, ECTP, COGEN Europe,
EGEC, EHPA, EUA-EPUE, PU Europe, ETIP RHC, Sintef Energy, REHVA,
ESTIF. Re
Energy efficiency in industry:
Countries: Austria, Belgium, Switzerland, Germany, Spain, Finland,
France, Italy, Netherlands, Poland, Portugal, Sweden, Slovakia, Turkey.
Main stakeholders: A.SPIRE, CEFIC, COGEN, Euroheat&Power, EASE,
EERA, EGEC, ETE, EU Turbines, EUA, EUROFER, ESTEP.
Energy efficiency in buildings: 5 years.
Energy efficiency in industry: 3-4 years.

9) Drilling techniques and metal extraction processes
IMPLANs
5. Deep geothermal
concerned
11. Batteries
5) 6 – Advanced drilling/well completion techniques.
11) 1.6 – Lithium recovery from European geothermal brines and
Common actions
sustainable beneficiation processes for indigenous hard rock
occurrences of lithium.
In Europe, geothermal resources represent a significant potential for
the extraction of lithium, a key metal for batteries manufacturing. Since
Description of
the main extraction processes of this metal occur in South America,
the synergy
trials at pilot scales are then necessary to implement processes and
technologies on existing wells on European soil.
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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At the
same time, well construction represents a major share of the
necessary investment in deep geothermal projects. To increase
economic viability of geothermal developments, advanced drilling
technologies, currently not used in geothermal well construction, have
to be adapted and optimised.
These two initiatives are addressing the same need: the development
of new direct extraction processes and technologies, which later need
to be tested
on experimental or industrial existing wells in Europe. For
R
example, Germany and Italy are countries investing in both actions, and
the TRL interval for the innovations in the two IMPLANs is the same (3
to 7).
In addition, lateral synergies may also be identified with action 5) 4
focused on improvement of performance of the conversion to
electricity and direct use of heat. This action covers specific
components with considerable potential for an increase of system
Re
efficiency such as an optimal selection of materials and the use of high
temperature/enthalpy geothermal fluids through a binary power plant.
Corrective action may be taken to avoid overlap between these actions,
potentially combining them to maximise the effectiveness of the
resources dedicated to it.
- Minimising drilling time and non-productive time, reduce costs,
mitigate risks.
Re
- Enhancing reservoirs performance.
- Using direct extraction processes implemented on existing wells to
avoid opening of new mines.
- Reducing cost for drilling and underground installations.
- Adaptation of direct extraction processes and technologies to
European brines.
Deep geothermal: TRL 3 to 7.
Batteries: TRL 3 to 7.
Deep geothermal: Budget of €52.1 million.
Batteries: Budget of €10-20 million (tbc).
Deep geothermal:
Countries: Germany, Iceland, Italy, Netherlands, Portugal, Switzerland.
Main stakeholders: European Technology and Innovation Platform on
Deep Geothermal (ETIP-DG), GEMex, IEA-Geothermal TCP, GGDP,
Global Geothermal Alliance, GEOTHERMICA.
Batteries:
Countries: Germany, France, Italy, Spain, Sweden, Turkey.
Main stakeholders: ERAMET, Bureau de Recherches Géologiques et
Minières, Gent University, Swedish Environmental Research Institute,
Storengy.

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Deep
geothermal: 5 years.
Batteries: 3 years.

10) Geothermal resources production and use of underground
IMPLANs
5. Deep Geothermal
concerned
13. Carbon Capture Utilisation and Storage
5) 8 - Zero emissions power plants.
Common actions
13) 6 - Developing
next-generation CO2 capture technologies.
R

Description of
the synergy

Activity 8 in the deep geothermal IMPLAN place emphasis on the
development of CO2 capture, storage and reinjection schemes for
reservoirs with high CO2-content. This is also covered within the
IMPLAN 13 of CCS and CCU, where a budget still to be determined will
be allocated to the development of novel capture technologies, with
the ultimate aim of achieving integration of capture systems in power
or industrial plants. Innovations in both actions are positioned in the
Re
same TRLs (6-7).
Projects in these actions are expected to deliver results that can pave
the way for pilot testing of innovative technologies. The development
of such technologies to 2030 and beyond requires access to world class
R&D infrastructure, which is something also required for advancement
of deep geothermal technologies.
Building on this, complementary synergies between these two
Re
IMPLANs
also can be found with actions 5.6 (Advanced drilling/well
completion techniques), 5.2 (Materials, methods and equipment to
improve operational availability (high temperatures, corrosion,
scaling), 5.3 (Enhancement of conventional reservoirs and
development of unconventional reservoirs), and 5.4 (Improvement of
performance (conversion to electricity and direct use of heat), which
are all oriented towards maximising geothermal resources production
and use of underground.
Consequently, a coordination between the efforts dedicated to both
IMPLANs is essential and might be rationalised to ensure proper
development of cost-effective solutions. This is particularly relevant to
several countries dedicating resources to both IMPLANs such as France,
Germany, Italy, Netherlands and Turkey.
Increasing the feasibility of closed-loop reinjection and
demonstrating the capture of non-condensable gases.
- Capture systems with 30% reduced CAPEX and non-fuel OPEX
compared to current state of the art.
- Minimized environmental impact.
- Flexibility with respect to large variability of load changes.
Deep Geothermal: from TRL 5 to 7.
Carbon Capture: from TRL 6 to 7.
-

Common targets
/ Expected
results
TRLs

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Deep
Geothermal: Budget of €123.4 million.
Carbon Capture: Budget to be determined.
Deep Geothermal:
Countries: France, Germany, Iceland, Italy, Netherlands, Portugal,
Switzerland, Turkey.
Main stakeholders: European Technology and Innovation Platform on
Deep Geothermal (ETIP-DG), GEMex, IEA-Geothermal TCP, GGDP,
Global Geothermal
Alliance, GEOTHERMICA.
R
Carbon Capture:
Countries: France, Germany, Hungary, Italy, Norway, Netherlands,
Spain, Sweden, Turkey, United Kingdom.
Main stakeholders: ESFRI, ECCSEL ERIC, Air Liquide, Gassnova SF, A/S
Norske Shell, Sasol and Statoil ASA, AVR, Global CCS Institute, Uniper,
Engie, Port of Rotterdam, EERA CCUS.
Deep Geothermal: 8 years.
CarbonReCapture: 7-10 years.

11) Guidelines, methods and tools for sustainable buildings, districts, cities and regions
IMPLANs
7) Smart cities
concerned
8) Energy systems
7) 9 - From positive energy blocks to districts.
Common actions 8) A4-IA2.2.-4 - Optimised planning, managing and monitoring of
integrated
Re regional energy systems.

Description of
the synergy

Both activities aim at developing a set of guidelines, methods and
modelling and simulation tools that will support decision makers into
adopt the most effective approach to develop sustainable buildings,
districts, cities and regions.
The main difference between them is their scope: while activity 9
focuses on buildings and districts, activity A4-IA2.2.-4 proposes a wider
scope, looking into regional energy systems and networks (heat,
electricity, gas). Nevertheless, a clear benefit of a cooperation between
both activities is envisaged, as the results of the projects addressing
them are expected to be scalable in scope, as stated in activity 9:
developing first the tools for blocks and then scaling them up for
district. Further escalation and replication can be pursued to achieve a
wider geographical scope, towards cities and regions, which is the
aimed of activity A4-IA2.2.-4.
Therefore, a sequential funding and implementation are proposed to
address this approach at EU level and in those Member States
interested in both activities (e.g. Austria, Belgium, Germany or Spain):
financing first activity 9 (which also envisages a higher TRL) of IMPLAN
3.2 and then activity A4-IA2.2.-4 of IMPLAN 4, thus ensuring the

This project has received funding from the European Union’s Horizon 2020 research and innovation
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Implans
concerned
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Description of
the synergy

Refere scalability of related solutions (guidelines, methodologies
potential
and, particularly, tools).
- Develop a TOOLBOX for Positive Energy Blocks upgradable to
districts.
- Development of guidelines, methods and tools on collection,
processing and storage of energy data in districts, cities and regions
to enable optimised planning, implementation, and monitoring of
sustainable
regional energy systems.
R
Smart cities: TRL 7-9.
Energy systems: TRL 4-8.
Smart cities: Budget of €12 million.
Energy systems: No information available.
Smart cities:
Countries: Austria, Belgium, Cyprus, Czech Republic, Germany, Spain,
Finland, France, Italy, Latvia, Netherlands, Norway, Portugal, Sweden,
Re
Slovakia, Turkey, UK.
Main stakeholders: ECTP, ERRIN, EERA, Euroheat & Power, EUA-EPUE,
KIC InnoEnergy, Th!nk E, ETIP RHC, Insurance Europe, AER.
Energy systems:
Countries: Austria, Belgium, Germany, Spain, Norway, Sweden, Turkey
Main stakeholders: ETIP SNET, ETIP DG, ETIP PV, ETIP RHC.
Smart cities: 3 years.
EnergyRe
systems: 5 years (from 2018 to 2022).

12) Heat and energy extraction from reservoirs
5. Deep geothermal
10. Energy efficiency in industry
5) 3 – Enhancement of conventional reservoirs and development of
unconventional reservoirs.
10) 3.3 – Heat-to-Power (electrical) recovery (low and high
temperature).
Action 10) 3.3.a (‘Use of low temperature waste heat to generate
electrical power at highest efficiencies’) is focused on low temperature
heat extraction from harsh environments such as reservoirs to recover
low temperature waste heat as usable power using advance heat
cycles. Weight is put on the development of pilots and demonstration
of innovative power generation concepts to make cost effective use of
low temperature waste heat at highest efficiencies.
These objectives are closely related to the ones in Action 5) 3, which
covers the development and demonstration of energy efficient,
environmentally sound, economically viable generation of electricity,
and heating and cooling from enhanced conventional reservoirs (which
are considered harsh environments, and therefore linking it to the

This project has received funding from the European Union’s Horizon 2020 research and innovation
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Refere10), as well as their integration in a flexible energy supply and
IMPLAN
delivery systems. The expected outcome of this action is to obtain
geothermal energy in a form that can be widely deployed and
competitively priced, underpinned with reduced capital, operational
and maintenance costs.
Interestingly, these initiatives also contribute to action 10) 5.1.b, nonconventional energy sources in process industry. Within this work, the
main objective
is to set up industrial pilot plants that make use of
R
renewable sources such as geothermal energy. In this regard, emphasis
is given to the development of systems that pay attention to energy
losses or efficiency (e.g. by converting non-conventional energy from
processes or reactions into energy), which fits well with the
aforementioned tasks.
Considering the large difference in budget –almost €400 million in the
Deep Geothermal IMPLAN against the €16 million in action 10) 3.3– and
Re
given the fact that both actions aim to end their developments at TRL89, it is likely that a re-examination of the budget distribution between
these actions would benefit the impacts to be achieved. This is
particularly interesting for member states active in both actions, as is
the case of France, Germany, Italy, Portugal and Switzerland.

Maximising the recovery of industrial excess heat/cold in a costeffective manner.
Re
- Demonstration
of techniques for reservoir improvement and upscaling of power plants and industrial heat production.
- Development and demonstration of solutions enabling small and
large industries to reduce their energy consumption.
Deep geothermal: TRL 4 to 8.
Energy efficiency in industry: TRL 1-4 to 9.
Deep geothermal: Budget of €382.5 million.
Energy efficiency in industry: Budget of €16 million.
Deep geothermal:
Countries: France, Germany, Iceland, Italy, Portugal, Switzerland.
Main stakeholders: European Technology and Innovation Platform on
Deep Geothermal (ETIP-DG), GEMex, IEA-Geothermal TCP, GGDP,
Global Geothermal Alliance, GEOTHERMICA.
Energy efficiency in industry:
Countries: Austria, Belgium, Finland, France, Germany, Italy,
Netherlands, Norway, Portugal, Spain, Switzerland, Turkey.
Main stakeholders: A.SPIRE, CEFIC, Eurofer, EUTurbines, COGEN
Europe, DHC+/Euroheat & Power, EGEC, ETN, FCH, EERA, EUA-EPUE,
BusinessEurope, CEMPET, CONCAWE, EEIP, Orgalime.
Deep geothermal: 2018-2025.
Energy efficiency in industry: 5 years.
-

Common targets
/ Expected
results
TRLs
Budget

Member States
& Stakeholders

Timeline
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Refere
13) High temperature thermal storage

IMPLANs
concerned
Common actions

Description of
the synergy

2. Concentrated Solar Power
10. Energy efficiency in industry
2) 9 - Thermal energy storage.
10) 3.1 - New technologies for utilisation of high temperature waste
heat in industrial systems, considering the whole energy cycle from the
heat production to the delivery and end use, including environmental
impact. R

Thermal storage is a key technology for both energy efficient industrial
processes and the new generation of CSP. Activities 9 and 3.1 of both
IMPLANs seek to develop and integrate high temperature storage into
the CSP and industrial plants respectively, paying also attention to other
associated subsystems (e.g. heat exchangers). Activity 9 in CSP IMPLAN
does not specify either thermal storage technologies nor expected
temperatures, as opposed to activity 3.1 where storage technologies
Re
for temperatures over 400º are expected, such as PCMs. These high
temperatures are also common in CSP plants for heat transfer fluids, so
a potential for transferability of the thermal storage solutions between
both sectors exists.
TRLs in both activities are in the same range and the expected budget
is rather similar (although activity 3.1 goes beyond thermal storage), so
a joint funding call for developing thermal storage applications for both
sectorsRe(CSP and Energy Intensive Industry) could be an interesting
option for countries interested in both activities (Belgium, Germany,
France, Italy, Portugal, Turkey) or at EU level. If a parallel development
was preferred, the requirement of analysing the transferability of the
developed thermal storage solution across both sectors should be
included.
Develop and demonstrate market ready solutions to reduce the
difference between the predicted and the measured energy
performance to maximum 15% after the commissioning period with
the ambition to reach 10%.
- By 2025, develop and demonstrate cost effective excess heat
recovery solutions.
Concentrated Solar Power: from TRL 4 to 6-7.
Energy efficiency in industry: from TRL 5 to 7.
Concentrated Solar Power: Budget of €10 million.
Energy efficiency in industry: Budget of €12 million/project.
Concentrated Solar Power:
Countries: Spain, Belgium, Cyprus, Germany, France, Croatia, Italy,
Norway, Portugal, Turkey.
Main stakeholders: EERA JP CSP, ESTELA, EU Turbines.
Energy efficiency in industry:
-

Common targets
/ Expected
results
TRLs
Budget
Member States
& Stakeholders
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Timeline

Refere Austria, Belgium, Switzerland, Germany, Spain, Finland,
Countries:
France, Italy, Netherlands, Poland, Portugal, Sweden, Slovakia, Turkey.
Main stakeholders: A.SPIRE, CEFIC, COGEN, Euroheat&Power, EASE,
EERA, EGEC, ETE, EU Turbines, EUA, EUROFER, ESTEP.
Concentrated Solar Power: 3 years.
Energy efficiency in industry: 3-4 years.

14) Hydrogen production via
R electrolysis and its subsequent use for iron ore reduction
3. Offshore wind
IMPLANs
10. Energy efficiency in industry
concerned
12. Renewable fuels and bioenergy
3) 1.3 – Power to Gas and Hydrogen Production phase 1 & 2.
10) 1A.1 – Iron ore reduction using Hydrogen
Common actions
12) 7 – Production of renewable hydrogen from water electrolysis and
renewable electricity.
Re
In the case of the Offshore wind IMPLAN, the focus is placed in
electricity produced by wind farms, which can be in turn used to
produce hydrogen by means of electrolysis, thus creating a more
flexible system. Hydrogen can be used to produce electricity using fuel
cells or other equipment when the wind farm is not producing due to a
lack of wind or directly be transported to shore in existing pipelines to
be used in the process industry as a fuel or feedstock or in the transport
sector.Re
In the case of the Renewable fuels IMPLAN, however, the key
challenges are electrolyser systems that are able to respond to dynamic
intermittent renewable power and lower capital cost to compensate for
lower utilisation. IMPLAN 3 also aims to evaluate the dynamic
performance of various types of electrolysers.
Description of
Considering this, the merge of both actions could lead to an increase in
the synergy
hydrogen production by means of water electrolysis generated by
renewable electricity. At this point, once hydrogen has been produced,
it could be used for iron ore reduction in industrial processes. This is the
main objective of activity 10) 1A.1 since historically the classical way of
iron ore reduction in Europe as part of the steel production is carbon
based because of the use of coke and coal in the blast furnaces. In this
sense, the new technology of iron ore reduction with essentially
hydrogen thus can minimize CO2 emissions significantly.
It must be highlighted that both actions focused on renewable energy
production foresee their innovations in similar TRL (3 to 9), and there
are a number of countries investing in at least two of the three IMPLANs
involved, such as Austria, Finland, Sweden, Belgium, France, Germany,
Italy, Netherlands and Spain. Given the fact that the Renewable Fuels
and bioenergy action’s budget is broad (more than €400 million), it is
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refere
likely
that a better distribution of funds could be achieved if all actions
related to the production of hydrogen via electrolysis and its
subsequent use are positioned under the same umbrella where
synergies between them could be optimally exploited, making the most
of the available budget.
- Testing and optimisation of different hydrogen production
methods.
- Electrolysers
of improved efficiency, dynamic performance and
R
reduced cost.
- Improve dynamic performance of electrolysers for better
integration with renewables.
- Technology Roll-Out of Iron Ore Reduction with essentially
hydrogen
Offshore wind: TRL 3 to 9.
Energy efficiency in industry: TRL 6 to 8
Re
Renewable
fuels and bioenergy: TRL 2 to 9.
Offshore wind: Budget of €45 million.
Energy efficiency in industry: Budget of €50 million for R&D activities
plus an indefinite quantity for full scale demonstration.
Renewable fuels and bioenergy: Budget of €102 M (TRL 2-6), €60 M
(TRL 7-8), €250 M (TRL 9).
Offshore wind:
Countries:
Re Belgium, Denmark, France, Germany, Italy, Netherlands,
Norway, Republic of Ireland, Spain.
Main stakeholders: SRIA ETIP Wind, EERA JP, Topsector TKI Wind, Jülich
Research Centre, CIEMAT, ADEME, Italian National Research Council,
Energy Technology Development and Demonstration Programme,
Research Council of Norway, University College Cork.
Energy efficiency in industry:
Countries: Austria, Belgium, Germany, Finland, France, Netherlands,
Sweden, Turkey.
Main stakeholders: A.SPIRE, CEFIC, COGEN, Euroheat&Power, EASE,
EERA, EGEC, ETE, EU Turbines, EUA, EUROFER, ESTEP.
Renewable fuels and bioenergy:
Countries: Austria, Belgium, Cyprus, Germany, Finland, France, Italy,
Netherlands, Portugal, Spain, Sweden, Turkey.
Main stakeholders: ETIP Bioenergy, ETIP RHC, EERA Hydrogen, EERA
Bioenergy, FCH-JU, EUBIA, ETE, EBA, Neste, DONG energy, Technical
Research Centre of Finland Ltd (VTT), IFP Energies Nouvelles (IFPEN),
Ente Nazionale Idrocarburi (ENI (Italy), Fraunhofer Institute for
Environmental, Safety and Energy Technology (UMISICHT), European
University Association.
Offshore wind: Phase 1: 2019-2021; Phase 2: 2022 onwards.
Energy efficiency in industry: 20218-2035

This project has received funding from the European Union’s Horizon 2020 research and innovation
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Refere fuels and bioenergy: 2020-2030.
Renewable

15) Integration of local geothermal energy in the energy system
IMPLANs
5. Deep Geothermal
concerned
8. Energy systems
5) 7 - Integration of geothermal heat and power in the energy system
and grid flexibility.
Common actions
8) A4-IA2.2-1
- Transnational joint programming platform on smart,
R
integrated, regional energy systems.

Description of
the synergy

In a similar timeline (6-7 years) both actions seek the integration of RES
in local energy system being one of them (activity 5) 7) specifically
focused on geothermal energy. Both actions try to develop and
demonstrate technologies, systems and solutions that make it possible
to efficiently provide, host and utilise high shares of renewables. At the
same time, they shall link to a secure and resilient European energy
Re
system considering a sustainable use of local and global resources. They
also share innovations to be developed in the interval of TRL 3 to 9.
The budget allocated to action 8) A4-IA2.2-1 is larger than that
allocated to action 5) 7 since this last one covers only one type of
energy. However, it is likely that a coordinated funding between both
activities could lead to some budget rationalisation. This might be
particularly interesting for several countries interested in funding both
actionsResuch as Turkey. Moreover, ETIP DG, whose main objective is to
enable deep geothermal technology to proliferate and reach its full
potential everywhere in Europe, is one of the relevant stakeholders in
both activities.
The flexible generation will be able to provide additional services to
the grid such as peak power, role in electricity balancing/reserve
market.
- Addressing flexible heat/cold and electricity supply from RES.
- Develop methodologies, tools and technologies that enable local
energy communities to operate multidimensional energy systems
that are optimally integrating regional infrastructures and facilities.
Deep Geothermal: TRL 4 to 9.
Energy Systems: TLR 3 to 9.
Deep Geothermal: Budget of €11.5 million.
Energy Systems: Budget around €25 (€250 million available for a total
of 10 activities).
Deep Geothermal:
Countries: Switzerland, Iceland, Italy, Portugal, Turkey.
Main stakeholders: European Technology and Innovation Platform on
Deep Geothermal (ETIP-DG), GEMex, IEA-Geothermal TCP, GGDP,
Global Geothermal Alliance, GEOTHERMICA.
-

Common targets
/ Expected
results

TRLs
Budget

Member States
& Stakeholders
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Timeline

Refere
Energy
systems:
Countries: Austria, Belgium, Germany, Spain, Norway, Turkey, Sweden.
Main stakeholders: ETIP SNET, ETIP DG, ETIP PV, ETIP RHC, Austrian
Energy Agency, Austrian Institute of Technology, Ricerca sul Sistema
Energetico, ERANET Smart Grids Plus.
Deep Geothermal: 7 years.
Energy efficiency: 6 years.
R

16) Integration of wave and wind energy production
IMPLANs
3. Offshore wind
concerned
4. Ocean energy
3) 5 - Development of cost-effective solutions for the integration of
wave and wind energy production.
Common actions
4) 5 - Installation, logistics and testing infrastructure as well as supply
chain development for the wave and tidal sectors.
Re
In the same time period (5-6 years), both actions are pursuing the
integration of wave and wind energy production. While the Ocean
Energy IMPLAN dedicates a larger global budget (€100 million) to
develop a structured approach that enables this technology, the
Offshore Wind IMPLAN envisage a small portion of its budget (€5
million – this could be easily integrated in the global Ocean Energy
funding) to the creation of new solutions that integrate wave and wind
energyRe
production. Both IMPLANs pursue the testing and validation of
Description of
new
innovative
concepts and aim to integrate wave and wind energy,
the synergy
covering innovations in the same TRL interval (2-7).
These implementation plans and the funding dedicated to cover these
actions could be optimised by taking advantage of the shared support
structure and electric components required in both technologies,
therefore reducing costs. Finally, a number of countries such as
Belgium, France, Germany, Italy, Republic of Ireland and Spain are
found as key MS in both IMPLANs.
Identification of new concepts, which integrate wave and wind
energy production.
- Development of numerical models for the representation and
optimisation of such concepts.
- Intermediate-scale field experiments for validation of the numerical
models through at-sea tests.
- Infrastructure and supply chain gap analysis.
- Providing reliable and cost-effective solutions.
Offshore wind: TRL 2 to 7.
Ocean energy: All TRLs.
Offshore wind: Budget of €5 million.
Ocean energy: Budget of €100 million.
Common targets
/ Expected
results

TRLs
Budget
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Refere wind:
Offshore
Countries: Belgium, Denmark, France, Germany, Italy, Netherlands,
Norway, Republic of Ireland, Spain.
Main stakeholders: SRIA ETIP Wind, EERA JP, Topsector TKI Wind, Jülich
Research Centre, CIEMAT, ADEME, Italian National Research Council,
Energy Technology Development and Demonstration Programme,
Research Council of Norway, University College Cork.
Ocean energy:
R
Countries: Belgium, Cyprus, France, Germany, Italy, Republic of Ireland,
Portugal, Spain, Sweden, United Kingdom and specific regions (Basque
Country and Cantabria in Spain, Normandy in France).
Main stakeholders: Ocean Energy Forum, OCEAN ERA-NET, ETIP Ocean.
Offshore wind: 6 years.
Ocean energy: 5 years.
Re
17) Integration
of wind energy in process industry
3. Offshore wind
10. Energy efficiency in industry
3) 1.5 – Development of cost-effective solutions for the integration of
wave and wind energy production.
10) 5.1.b – Non-conventional energy sources in process industry.
Process industry is high energy demanding, which requires extra efforts
Re reducing the consumption of conventional energy sources
towards
based on carbon. To address this particular goal, both IMPLANs 3 and
10 aim to advance.
In particular, the Offshore wind IMPLAN focus on the design of
solutions and according business models to make wind power a more
flexible energy source, well-integrated in the overall energy supply
system, including process industry. The energy efficiency industry
IMPLAN, on the other hand, is putting emphasis on advancing research
on changes and improvements in processes, equipment, and unit
operations that can be driven completely or in a major part by
sustainable power sources, such as wind energy.
Up to four MS are dedicating resources to both actions: Belgium,
Denmark, Netherlands, Spain. Due to the diversity of the different
scenarios depending on the sectors, IMPLAN 10 encourages to cover
from a low TRL as 4 while reaching up to TRL 9 in other sectors; this
overlaps with the efforts from the Offshore Wind IMPLAN, where TRLs
2 to 7 are addressed.
Given the short budget available for the Offshore Wind action, there is
potential room for integration in the impact and benefits of these
actions by combining them, rationalising the allocated funding towards
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Refereprograms and projects that focus on the incorporation of wind
specific
energy in industry.
- Develop and demonstrate solutions enabling small and large
industries to reduce their energy consumption.
- Reducing GHG emissions.
- Increase of integration efficiency and cost-effectiveness.
Offshore wind: TRL 2 to 7.
Energy efficiency
in industry: TRL 4 to 9.
R
Offshore wind: Budget of €5 million.
Energy efficiency in industry: Budget of €20–30m per project (TRL 4-6)
and €10–20m per project (TRL 6-9).
Offshore wind:
Countries: Belgium, Denmark, France, Germany, Italy, Netherlands,
Norway, Republic of Ireland, Spain.
Main stakeholders: SRIA ETIP Wind, EERA JP, Topsector TKI Wind, Jülich
Re Centre, CIEMAT, ADEME, Italian National Research Council,
Research
Energy Technology Development and Demonstration Programme,
Research Council of Norway, University College Cork.
Energy efficiency in industry:
Countries: Austria, Belgium, Denmark, Finland, Netherlands, Norway,
Poland, Portugal, Slovakia, Spain, Sweden, Switzerland.
Main stakeholders: A.SPIRE, CEFIC, Eurofer, COGEN Europe,
DHC+/Euroheat
& Power, EGEC, ETN, FCH, EERA, EUA-EPUE,
Re
BusinessEurope, CEMPET, CONCAWE, EEIP, Orgalime.
Offshore wind: 6 years.
Energy efficiency in industry: 3-4 years per project.

18) PED living labs for the decarbonisation of European cities
IMPLANs
7. Smart Cities
concerned
9. Energy efficiency in buildings
7) 5.4 – Positive Energy District (PED) Labs and Innovation Actions
Common actions 9) 5.1-4 – Living labs - Energy technologies and solutions for
decarbonized European quarters and Cities
In a similar timeline (7-8 years) both actions seek to establish a series
of living labs in a real environment along several European cities. In a
“living lab”, a group of people is asked to embrace a new way of doing
something and/or a new technology by using it in their everyday lives,
and their reaction to it is observed. The object of the living lab
Description of
innovation target is to intensify transfer from research and innovation
the synergy
into building practice by means of wider application and demonstration
of outstanding energy concepts for buildings and neighbourhoods.
These actions have common impacts to be achieved: both have as main
objective to establishing a series of living labs for a climate-neutral
homes in cities, while taking users and economy into consideration.
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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TRLs

Refere
These
activities have also a common range of TRLs levels between 5 to
7. Circularity and environmental sustainability is also mentioned in both
activities. Both activities count on a larger budget to develop the abovementioned living labs, but a coordinated funding between them could
adjust the budget without reducing scope. This might be particularly
interesting for several MS interested in funding both actions, such as
Austria Spain, France and Italy.
There are
R also synergies between a number of stakeholders, such as
European Technology and Innovation Platform on Renewable Heating
& Cooling, whose main objective is to increase the use of renewable
energy technologies for heating and cooling.
The identified activities in both IMPLANs are aimed at fostering the
development of sustainable living labs in several European cities. While
both IMPLANs seem to envisage the same scale for these labs (district),
IMPLAN 3.2 has included 7 activities to achieve their target of creating,
Re
connecting and using 100 so-called PED labs. On its side, IMPLAN 5
envisages only 1 activity (5.1.4) aimed to set-up 5 labs distributed in
different European countries through an EU competition. Living labs in
both IMPLANs follow an integrative approach including technology,
spatial, regulatory, financial, legal, social and economic perspectives.
Overall, Smart City IMPLAN has developed in much more detail its
ambition to develop these living labs, but considering the similar
budgetReclaimed by both IMPLANs it seems that the activities are very
aligned. In light of this, a merge between activities of both IMPLANs
seems as a very interesting option for countries interested in funding
both IMPLANs (e.g. Portugal, Sweden, France or Austria).
- Develop city-driven PED Labs according to individual cities’ needs
and approaches towards PED, in Europe and globally
- Establish livings labs as a format to:
o Tackle transition of our end-use energy systems towards
climate-neutrality.
o Open our economy for a competition of innovation with to
some extent disruptive character.
o Develop and demonstrate market ready solutions to reduce
considerably the retrofit, construction and maintenance
costs of Nearly Zero Energy Buildings (NZEB) or positive
energy buildings.
o Support communities with high resource and energy
efficiency, and increased use of RES production.
o Introduce the ICT in the development of decarbonized
communities.
o Define renovation solution for circular communities.
Smart Cities: TRL 2 to 7.
Energy efficiency in buildings: TLR 5 to 9.

This project has received funding from the European Union’s Horizon 2020 research and innovation
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Refere
Smart
Cities: Budget of €635 million.
Energy efficiency in buildings: Budget of €150 million.
Smart Cities:
Countries: Austria, Belgium, Cyprus, Czech Republic, Germany, Spain,
Finland, France, Italy, Latvia, Netherlands, Norway, Portugal, Serbia,
Slovakia, Turkey, United Kingdom.
Main stakeholders: AER, CARTIF, DHC+TP, ECTP, EERA JP on smart cities,
EIP SCC,R EPRA, ERRIN, EUA-EPUE, EUREC, Eurocities, Housing Europe,
IE, JPI Urban Europe, KIC InnoEnergy, RHC-ETIP, SCIS STORY/BRIDGE.
Energy efficiency in buildings:
Countries: Austria, Germany, France, Italy, Sweden.
Main stakeholders: Euroheat & Power, European Heat Pump
Association, European Association for the Promotion of Cogeneration,
European Turbine Networks, European Geothermal Energy Council
(EGEC), European Technology and Innovation Platform on Renewable
HeatingRe& Cooling (RHC), SINTEF Energy Research, Steering Committee
of the RHC Biomass panel, European Solar Thermal Industry Federation.
Smart Cities: 8 years.
Energy efficiency in buildings: 7 years.

19) Power to hydrogen in wind farms
3. Offshore wind
10. Energy
Re efficiency in industry
3) 1.3 – System integration: Power to Gas and Hydrogen Production.
10) 1B.3 – Power-to-X & Unconventional energy resources.
In a similar timeline (5-6 years) both actions are seeking for the
development of new uses for Power-to-Gas technologies. Since action
10-1B.3 is focused on the reduction of carbon footprint in the industry
by using cost competitive renewable energy, both actions could be
brought together in order to develop a solution to avoid the massive
use of fossil resources. In this sense, electricity produced by wind farms
can be used to produce hydrogen by means of electrolysis, thus
creating a more flexible system. The hydrogen can be used to produce
electricity using fuel cells or other equipment when the wind farm is
not producing due to a lack of wind or directly be transported to shore
in existing pipelines to be used in the process industry as a fuel or
feedstock. These activities have also a common range of TRL levels
between 4 to 8.
A union between both activities would also allow for an adjustment in
the budget, which would be very interesting for those Member States
interested in funding both actions (Belgium, Denmark, Spain).

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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IMPLANs
concerned
Common actions

Description of
the synergy

- Refere
Significant reduction of CO2 emissions in industry.
- Take advantage of surplus power from wind generation.
- Development of advanced electricity based process technologies
for optimal utilisation of low carbon electricity in the industry.
- Cost competitive low carbon hydrogen production for integration in
the industrial sector's processes demonstrated at pilot scale.
Offshore wind: TRL 1 to 9.
Energy efficiency
in industry : TLR 4 to 8.
R
Offshore wind: Budget of €45 million.
Energy efficiency in industry : Budget of €30 million.
Offshore wind:
Countries: Belgium, Denmark, France, Germany, Italy, Netherlands,
Norway, Republic of Ireland, Spain.
Main stakeholders: SRIA ETIP Wind, EERA JP, Topsector TKI Wind, Jülich
Research Centre, CIEMAT, ADEME, Italian National Research Council,
EnergyReTechnology Development and Demonstration Programme,
Research Council of Norway, University College Cork.
Energy efficiency in industry:
Countries: Austria, Belgium, Switzerland, Denmark, Spain, Finland,
Netherlands, Sweden, Turkey.
Main stakeholders: A.SPIRE, CEFIC, Eurofer, COGEN Europe,
DHC+/Euroheat & Power, EGEC, ETN, FCH, EERA, EUA-EPUE,
BUSSINESEUROPE,
CEMPET, CONCAWE, EEIP, Orgalime.
Re
Offshore wind: Phase 1: 3 years; Phase 2: 2022-onwards.
Energy efficiency in industry : 5 years.
20) PV applications in buildings
1. Photovoltaics
9. Energy efficiency in buildings
1) 1 - PV for BIPV and similar applications.
9) 1.2 - Prefabricated active modules for façades and roofs of Key
Enabling technologies for active building skins.
In a similar timeline (5-6 years), both actions are seeking the
implementation and integration of PV solutions in the context of nearly
Zero Energy Buildings (nZEB). They have common impacts to be
achieved: both have, as main objective, the cost reduction of new
applications, such as the case of facades in energy efficient buildings.
They also share innovations to be developed in the interval of TRL 4-7.
Circularity and environmental sustainability are also mentioned as key
points in both activities. While action 1.1 specifically focus on the
development of PV technology (and particularly BIPV, thin film and
crystalline technologies) for buildings –although PIPV (Product
Integrated PV) is also mentioned–, action 5.1.2 covers not only PV for
façades and roofs but also the integration of other complementing

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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technologies,
such as storage. This explains the larger budget allocated
to action 5.1.2 (€20M difference), but it is likely that a coordinated
funding between both activities could lead to some budget
rationalisation. This might be particularly interesting for several MS
interested in funding both actions, such as Belgium, Cyprus, France or
Italy.
There are also some synergies between the stakeholders eager to
conductRthese actions: for example, Italian solar companies (e.g. EGP)
have been identified in both actions as relevant partners.

Cost reduction of new PV integrated applications through
technological and production related progress as well as upscaling
national niche markets (reduce additional cost by 50% by 2020, and
by 75% by 2030 compared to 2015 levels).
- Efficiency and quality improvement of integrated solutions of solar
cells and modules into the built environment.
Re
- Faster market uptake of new integrated PV technologies and a more
intensive and multi-functional use of the available surface area in
EU.
- Reduce the time and cost needed to build new façades for
residential and non-residential buildings (at least 20% for
renovation and for new buildings compared to current national
standard practices).
Re
- Reduction
of the construction and maintenance costs by at least
10% compared to their costs in 2015.
PV: TRL 3 to 7.
Energy efficiency in buildings: TLR 4-5 to 7-8.
PV: Budget of €30 million (€5 million/year for a total of 6 years).
Energy efficiency in buildings: Budget of €50 million.
PV:
Countries: Belgium, Cyprus, Estonia, France, Germany, Italy,
Netherlands, Norway, Spain, Turkey.
Main stakeholders: EU ETIP PV, EUREC, Enel Green Power, Manz AG,
DSM, SETA Network, Becquerel Institute, SolarWorld AG, EERA PV,
IMEC, ECN, University of Ljubljana, First Solar, Singulus, 3E.
Energy efficiency in buildings:
Countries: Austria, Belgium, Bulgaria, Switzerland, Cyprus, Czech
Republic, France, Ireland, Italy, Latvia, Netherlands, Portugal, Sweden,
Turkey.
Main stakeholders: Euroheat&Power, EMIRI, ECTP, COGEN Europe,
EGEC, EHPA, EUA-EPUE, PU Europe, ETIP RHC, Sintef Energy, REHVA,
ESTIF.
PV: 6 years.
Energy efficiency: 5 years.
-

Common targets
/ Expected
results

TRLs
Budget

Member States
& Stakeholders

Timeline

This project has received funding from the European Union’s Horizon 2020 research and innovation
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21) Standardised
batteries for building applications
IMPLANs
9. Energy efficiency in buildings
concerned
11. Batteries
9) 5.1-2 - Prefabricated active modules for façades and roofs or Key
Enabling Technologies for active building skins.
11) Several activities, including 2.1 (Foster development of materials
processing techniques and components for fast industrialisation
Common actions
compatible
with present mass production lines), 2.2 (Foster
R
development of cell and battery manufacturing equipment), 3.1
(Hybridisation of battery systems for stationary energy storage), and
3.2 (Second use and smart integration into the grid).

Description of
the synergy

Activity 9) 5.1-2 on energy efficiency buildings aimed at developing
prefabricated modules for building facades and roofs that would
facilitate the renovation of existing buildings. These modules are
envisaged to include several standardised components, including
Re
batteries and other storage systems.
The requirements for batteries that the construction sector may define
should necessarily have an impact on the manufacturing (activities 2.1
and 2.2) and especially the application and integration (activities 3.1
and 3.2) activities of the batteries IMPLAN, as household batteries are
expected to be a huge market in the near future. Adapting production
lines, materials and design (activities 2.1 and 2.2) to address this market
will be Re
key, as well as the Battery Management Systems (BMS, activity
3.1) to facilitate the integration of the batteries with the other
components of the prefabricated modules for buildings.
Finally, second-hand batteries for buildings and households, in addition
of grid applications, could also be studied in activity 3.2. Sustainability
criteria is mentioned in both IMPLANs. TRLs in the battery's activities
range from very low to very high whereas activity 9) 5.1-2 is more
market oriented.
In this case, the suggestion is that projects addressing activity 9) 5.1-2
feed in projects addressing the batteries' activities with a more detailed
description of their requirements so that these can be taken into
account. Hence, for those countries interested in both IMPLANs
(France, Italy, Sweden and Turkey) SMARTSPEND proposes to first fund
activity 5.1.2 and then the batteries activities.
Develop and demonstrate market ready solutions to reduce the
construction and maintenance costs of Nearly Zero Energy Buildings
(NZEB) or positive energy buildings by at least 10% compared to
their costs in 2015 with a view to reach a cost reduction of 15%.
- Reduce manufacturing cost of batteries.
Energy efficiency in buildings: TRL 4-5 to 7-8.
Batteries: TRL 3 to 9.
-

Common targets
/ Expected
results
TRLs

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refere
Energy
efficiency in buildings: Budget of €50 million.
Batteries: Budget of €150 million.
Energy efficiency in buildings:
Countries: Austria, Belgium, Bulgaria, Switzerland, Cyprus, Czech
Republic, France, Ireland, Italy, Latvia, Netherlands, Portugal, Sweden,
Turkey.
Main stakeholders: Euroheat&Power, EMIRI, ECTP, COGEN Europe,
EGEC, EHPA,
EUA-EPUE, PU Europe, ETIP RHC, Sintef Energy, REHVA,
R
ESTIF.
Batteries:
Countries: Germany, Spain, France, Italy, Norway, Sweden, Turkey.
Main stakeholders: SAFT, AVL, BASF, BMW, Blue Solutions, BOSCH,
Bouygues, Daimler, EDF, ENEL. EUA-EPUE, Eurobat, Fraunhofer, RWTH
Aachen, KIC Innoenergy, KLiB, Leclanche, Lithops, Univ. Munster, M+W
Group. Northvolt, PEC Corporation, Renault Nissan, R2SE, Scania,
Solvay,ReUmicore, Uniper, Valdi Services, VARTA Storage, Vattenfall,
Volkswagen.
Energy efficiency in buildings: 5 years.
Batteries: 4 years.

22) Thermal energy storage in renewable generation
Implans
2. Concentrated solar power
concerned
5. DeepRegeothermal
2) 9 – Thermal energy storage.
Common actions 5) 7 – Integration of geothermal heat and power in the energy system
and grid flexibility.

Description of
the synergy

Activity 2) 9 on Concentrated solar power aims to develop storage
materials with either affordable cost or outstanding volumetric energy
density or higher working temperatures. To do so, this activity proposes
to pay a special attention to the reliability of systems, such as pumps
and heat exchanger equipment.
In parallel, one of the main pillars of activity 5.7 on deep geothermal is
focused on the development of thermoelectric energy storage
integrated with district heating networks and dedicated equipment,
such as pumps and heat exchanger networks. These activities are also
proposed to be developed in a similar range of TRLs and in a similar
period of time (7 years).
Considering the fact that a similar budget has been allocated to cover
both activities, a coordinated funding between them could lead to
some budget rationalisation and therefore an attractive measure for
those countries interested in funding both activities such as Italy,
Portugal and Turkey.

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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- Refere
Cost reduction on thermal storage systems.
- Development and testing of new storage media with potential to
provide efficient, reliable, and economic thermal energy storage.
- Activities will include impact on the interplay with other flexibility
options (e.g. demand-side management and storage).
Concentrated solar power: TRL 4 to 7.
Deep geothermal : TRL 4 to 9.
Concentrated
solar power: Budget of €10 million.
R
Deep geothermal : Budget of €11.5 million.
Concentrated solar power:
Countries: Spain, Portugal, France, Turkey, Italy.
Main stakeholders: CIEMAT, CENER, IMDEA, Tecnalia, Tekniker, Univ.
Sevilla, Abengoa, SENER, Cobra, ACCIONA, INIESC (Uni. Evora + LNEG),
IST (Universidade de Lisboa), INESC (Lisboa), INEGI (Porto), EDP, Efacec,
ProCME, Tecneira, Integrum Energia (Sonae group), ISQ, Credite, ADF,
Re
Ecotech-Ceram,
ACM, ALSOLEN, CEA, CNRS.
Deep geothermal:
Countries: Switzerland, Iceland, Italy, Portugal, Turkey.
Main stakeholders: European Technology and Innovation Platform on
Deep Geothermal (ETIP-DG), GEMex, IEA-Geothermal TCP, GGDP,
Global Geothermal Alliance, GEOTHERMICA.
Concentrated solar power: 7 years.
Deep geothermal
: 7 years (2019-2025).
Re

23) Turbines powered by biofuels and solar thermal energy
IMPLANs
2. Concentrated Solar Power
concerned
12. Renewable fuels and bioenergy
2) 12 – Development and field test of CSP hybrid air Brayton turbine
combined cycle sCO2 systems
12) 2– Demonstrate advanced liquid and gaseous biofuels through
Common actions
biochemical / thermochemical/ chemical conversion from sustainable
biomass and/or from autotrophic microorganisms and primary
renewable energy

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Description of
the synergy

Common targets
/ Expected
results
TRLs
Budget

Refere
Given
the high rates of energy demanded by several industrial
processes such as Bryton cycles within air turbines, the development of
a hybrid system which combines different renewable energies would
contribute to a significant reduction in the use of fusil fuels.
Building on these needs, one of the main targets of Activity 12) 2 is the
demonstration of the renewable part of hybrid advanced biofuel
concepts enhanced by primary RE energy as co-feed. Linked to this idea,
R
the Concentrated
Solar Power IMPLAN aims to develop a highertemperature combustion system that will be used to operate the air
Brayton and sCO2 turbines at any time, being fully dispatchable.
The air Brayton and sCO2 combined cycle can achieve a power block
efficiency greater than 55%, which drives down heliostat specific costs
and minimises fuel cost when operating solar thermal is not available.
In this case, the combustor could run off renewable gas sources, like
biogas.ReAn important factor of the development of the combustion
system is to enhance its flexibility to deal with mixed solar and biofuel
operation, depending on the amount of solar thermal energy.
Moreover, considering the large budget earmarked to activity 12) 2 in
relation to the one allocated to activity 2) 12, and the different TRL
range of two actions, it might be interesting to position action 12) 2 as
the last step of activity 2) 12, covering all TRL spectrum, thus including
the minor budget within the largest budget.
Re
This might be particularly interesting for several Member States
interested in funding both actions, such as Italy, Spain, France, Belgium,
Cyprus, Germany, Portugal and Turkey.

GHG saving from the use of advanced renewable energies
Improve net process efficiency of conversion to end biofuels
products of at least 30% compared to present levels, with
simultaneously reducing the conversion process costs
- New hybrid cycles demonstrated
Concentrated Solar Power: TRL 3 to 6
Renewable fuels and bioenergy: TRL 6/7 to TRL 8
Concentrated Solar Power: Budget of €26 million.
Renewable fuels and bioenergy: Budget of €2,000 million.
-

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refere
Concentrated
Solar Power:
Countries: Spain, Belgium, Cyprus, Germany, France, Croatia, Italy,
Norway, Portugal and Turkey.
Main stakeholders: European Energy Research Alliance Joint
Programme on CSP, European Solar Thermal Electricity Association,
European Association of Gas and
Steam Turbine Manufacturers.
Renewable
fuels and bioenergy:
R
Countries: Finland, Italy, France, Austria, Belgium, Cyprus, Germany,
Spain, Netherlands, Portugal, Sweden, Turkey.
Main stakeholders: ETIP Bioenergy, ETIP RHC, EERA Hydrogen, EERA
Bioenergy, FCH-JU, EUBIA, ETE, EBA, Neste, DONG energy, Technical
Research Centre of Finland Ltd (VTT), IFP Energies Nouvelles (IFPEN),
Ente Nazionale Idrocarburi (ENI, Italy), Fraunhofer Institute for
Environmental, Safety, and Energy Technology (UMSICHT), European
Re Association.
University
Concentrated Solar Power: 4 years.
Renewable fuels and bioenergy: 2030 (12 years).

Re

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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non-technology

Non-technology or non-technical issues are understood in SMARTSPEND as factors that may
hinder or drive the development of research and innovation activities and the market uptake
of their results (e.g. a specific technology, a new service or an innovative business model). The
identification and analysis of Rthese issues for the energy sectors involved in the SET-Plan and
in SMARTSPEND, as well as the proposal of tentative actions to address them, are the main
goals of task 1.2 of WP1.
Unlike technical activities, many IMPLANs do not include specific actions to address nontechnical issues, although almost all of them include a policy and market context that briefly
describe them for their specific sector. Therefore, SMARTSPEND partners organised a
workshop to identify and discuss the most relevant non-technical issues for each of their
Re 2 of this deliverable). The outcome of these exercise can be
sectors (as explained in Section
found in the table below:

Consensus view on most common non-technical issues
Fit-for-purpose design and availability of all financial instruments
Better access to finance
FINANCIAL CONDITIONS Improving investors’ confidence and knowledge
Re

Better understanding of companies/sectors risk profile and its
impact on project finance through the whole value chain
Covering existing gaps in regulation
Overcoming potential regulatory barriers

Clarifying ambiguous regulatory texts
REGULATION Homogeneous national/transnational regulation (including EU
legislation transposition)
Towards a long-term and stable regulatory framework
Fair, faster and simplified permitting process
Improving public support mechanisms (models and instruments)
Reinforcing trust in cooperation instruments
PUBLIC POLICY Inclusion of environmental benefits in support schemes
Ensuring a level playing field for all technologies/sectors (e.g.
avoid double taxation)
Enhancing public acceptance of innovative technologies/sectors
SOCIAL ISSUES Increasing public awareness of benefits (air quality, induced jobs,
etc.)
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Boosting customer/public engagement

TRAINING & EDUCATION Improving knowledge transfer mechanisms
Developing higher quality standards
CERTIFICATION &
Homogeneous & standardised approach to environmental
STANDARDISATION
impact assessment (incl. data)
Table 3. List of non-technology issues.

In total, 20 non-technical issues
R relevant for 3 or more sectors were identified and clustered
around 6 thematic areas: finance (or financial conditions), regulation, public policy, social
issues, training and education and certification and standardisation. Sectorial needs and
expectations concerning financial conditions were later moved to WP2, so this deliverable
covers the remaining 15 topics (‘clarifying ambiguous regulatory text’ was merged with
‘overcoming potential regulatory barriers’).
In the subsequent subsections, each of these non-technical issues are described in more detail,
including specific examples on
Re how they affect some of the sectors, proposing solutions that
members of the different implementation groups (industry, public authorities at EU and
national level or academia) could undertake to address them and the potential impact in R&I
that they could achieve.
4.1 Non-technological synergies on policy and regulation
Under this epigraph, all non-technical issues related to regulation and public policy that affect
R&I for the non-nuclear SET-Plan
technologies are included. A high quality, coherent, stable,
Re
cost-effective and predictable regulatory framework is of paramount importance for
encouraging investments in innovation. This is even more relevant for some sectors (like
process industry), where the development of innovative processes and products is usually
connected with high investments, long payback times and several years of innovation
development.
The regulatory framework affects the innovation process at all stages, from basic R&D to
commercialisation, either setting incentives or obstacles. Nine policy and regulatory issues
have been identified by SMARTSPEND partners as relevant factors (either barriers or drivers)
for enabling and boosting R&I and eventually realise the technical activities included in their
IMPLANs. Their description is presented in the following pages.
1) Towards a long-term and stable regulatory framework at EU and national level
SET Plan IWGs5
Ocean Energy, Photovoltaics, Concentrated Solar Power, Energy efficiency in buildings,
Energy efficiency in industry, Batteries and e-Mobility, Deep Geothermal, Renewable fuels
& Bioenergy, CCUS

5

This field shows the SMARTSPEND partners representing the SET-Plan IWGs that have identified the different
non-technology issues as relevant for their respective IMPLAN
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Description

Refere

The creation of a long-term stable policy and regulatory framework is key for the
development and exploitation of innovative results in the energy sector. A stable policy
framework is one where future targets are known and changes are rare and never
retroactive. Several areas of the subsectors included in the SET-Plan, particularly
renewables, have faced unstable policy framework with no clear and specific targets and
with retroactive modifications, resulting in big impacts to returns and the subsequent loss
of confidence in industry andR diminished likelihood of investment in future. A lack of clarity
and consistency in commitments from policy-makers increases the risk and consequently
the cost of the investments in innovative low carbon technologies whose returns must be
commercially competitive with existing investments in more polluting technologies.
Examples
•
•
•

The absence of specific target for the share of renewable energy in transport by 2030
may hinder all MemberRe
States to achieve 10% renewable in transport and 6% reduction
in GHG emissions of fuels by 2020
A pragmatic and long-term approach to biofuel legislation based on simple, meaningful,
quantifiable and verifiable criteria which are based on sound science and which are
implemented without delay at Member State level is vital on an EU level
A long-term vision and strategy for deep geothermal is a crucial element to guide policy
making and ensure the consistency of a sound integrated framework.

Potential action(s)

Re

A long-term support strategy, consisting of a financial incentive scheme with stable
framework conditions and suitable flanking measures (especially awareness raising, risk
mitigation and training of professionals) has shown to have the highest impact on market
growth. The participation of all relevant stakeholders in such a strategy should ensure its
stability and protect it from alterations related to the political cycle.

2) Covering existing gaps in policy and regulation
SET Plan IWGs
Photovoltaics, Energy systems, Batteries and e-Mobility, Renewable fuels & Bioenergy,
Energy efficiency in industry, Energy efficiency in buildings
Description
Gaps in existing (EU/national/regional) legislation often raise uncertainties to investors or
directly pose barriers for accessing particular markets. These gaps, as well as other forms of
outdated legislation, are relatively frequent for innovative products or services, resulting
from a mismatch between the innovation and regulatory cycles.
In addition, there is often a lack of incentives and other policy actions, particularly at local
level, in several low-carbon energy areas included in the SET-Plan (e.g. EV charging
infrastructure) that hampers the full realisation of the energy transition. Moreover, public
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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policy is often designed
with a short-term perspective, following political cycles, thus
undermining the confidence of industry and investors.

Examples
•
•
•

The regulatory framework in several MS does not envisage the role of the aggregator
(either of renewable generation, loads and consumption or both)
There is a generalised lack of dedicated actions and policies to meet the demand for
appropriate infrastructure and dedicated vehicles across MS.
R
Rules are missing for curtailment and grid access (and treated differently within the EU
Member States)

3) Overcoming potential regulatory barriers
SET Plan IWGs
Re Energy systems, Energy efficiency in industry, Batteries and eOcean energy, Photovoltaics,
Mobility, Deep Geothermal, Renewable fuels & Bioenergy

Description
In addition to gaps, other regulatory issues can pose barriers to R&D&I activities or market
uptake of innovative results for several reasons, such as:
•

The regulatory framework is too technology prescriptive, establishes an inadequate
level of stringency or allows
Re too frequent changes in standards

•

As mentioned before, there may be specific pieces of regulation that are outdated or
unable to adapt in a timely way to technological progress.

• Parts of the legislation are ambiguous or open to interpretation
The result is similar to the case of regulatory gaps: a delay/barrier in investment and market
deploy of innovative solutions. Moreover, there are some cases in which even
demonstration actions (R&I activities at high TRLs) are not possible due to regulatory
barriers (e.g. network codes for the electricity system/market).
Examples
•
•

Restrictions in current policy framework that introduce or maintain unnecessary
obstacles to the development of biofuels/bioenergy/renewable hydrogen such as
tailpipe emission or grid fees for power-to-fuel applications
Regulations for self-consumption and prosumers (e.g. prohibition of self-consumption
at multifamily buildings or participation of residential consumers in demand response)

4) Homogeneous national/transnational regulation
SET Plan IWGs

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Photovoltaics, Smart Cities,
Energy Systems, Energy efficiency in buildings, Energy efficiency
in industry, Batteries and e-Mobility, Deep Geothermal, Renewable fuels & Bioenergy

Description
There exist a last category of policy and regulatory obstacles or challenges that innovators
may face: inconsistencies between regulations (at the same or different level e.g. EU,
national or regional) that create legal uncertainties. A very typical issue is a non-uniform
transposition of EU Directives
R at Member States level, thus creating a fragmentation in the
internal market, reducing or hampering the business case behind a specific innovative
result. There may also be duplications, overlaps or contradictions between EU, national and
regional/local regulations resulting again in uncertainty for industry and investors.
Examples
•

•
•
•

One of the EU Directives that MS have chosen to transpose very differently is the Waste
Framework Directive (WFD). Relevant to the SET-Plan KAs, the heterogeneous
Re is affecting Industrial symbiosis initiatives due to the different
transposition of the WFD
application of the end-of-waste criteria at national and (sometimes) regional level,
which hinders the business case for solutions aimed to reintegrate valuable materials
(and energy flows) into the production processes, also limiting the transport of those
materials across national borders and thereby hampering the uptake of the innovative
solutions by EU companies.
The transposition of WFD also affects the business case behind second-life batteries. In
this regard, it would be Re
necessary to harmonise the different regulations concerning the
transportation of dangerous goods to facilitate second use of EV batteries.
Several national energy and transport policies are being developed for the horizon
20306; these policies need to be harmonised where necessary to avoid fragmentation
and ensure reliable interconnection for transport (and fuel distribution).
Although each Member State is responsible for its own licensing and consenting
processes, these must all comply with EU Directives including EIA, Habitats and Birds
Directive and the Marine Strategy Framework Directive (MSFD). Often the manner in
which they have been translated into national legislation presents hurdles, which can be
difficult to jump where there is significant uncertainty

All three issues described above (gaps in regulation, too prescriptive or outdated regulation,
ambiguous regulation or contradictory regulation) could be included in a larger category
named ‘regulatory obstacles’ and that may hinder R&I process themselves or the market
uptake of their results.

6

See National Energy and Climate Plans (NECPs): https://ec.europa.eu/energy/en/topics/energy-strategy-andenergy-union/governance-energy-union/national-energy-climate-plans
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Potential actions for non-technology
issues 2, 3 and 4

Concerning situations where existing legislation poses a barrier to the innovation process
itself (e.g. demonstration activities), a potential solution might be the establishment of
Regulatory Innovation Zones (RIZ), also called "regulatory sandboxes". RIZs can be framed
as an orchestrated set/mix of complementary policy actions combining R&I instruments
and instruments of energy policy, regional policy etc. on the one side and concrete
economic activities including (public and private) investment and innovation
R services) on the other side. RIZ would provide an arena for
(infrastructures, products and
innovation based on intentional interventions in regulatory frameworks (e.g. energy law,
tariffs, building regulations, zoning rules etc.) and/or other framework conditions (e.g.
creating an atmosphere of active participation). The regulatory framework might be
influenced in the one extreme by setting specific game rules (laws) or on the other side by
explicitly eliminating legal or institutional restrictions.
For situations in which regulation is found to be an obstacle to innovation, particularly to
the exploitation and market
Re uptake of R&D results, the adoption of a scheme similar to
EU Innovation Deals or the Dutch Green Deal Programme is proposed. This type of
programmes are voluntary cooperation agreements between innovators, and EU,
national, regional and/or local authorities to gain an in-depth understanding of how an
EU/national rule or regulation works in practice and, in case it represents a barrier, make
it visible and feed into possible further action for both the innovators (industry, RTOs,
etc.) and the policy makers. A couple of EU Innovation Deals (on e-mobility and water
sector) have been signed and could be used as models for a further replication at national
Re
level.
As a result of these actions, the following results are envisaged:
•

Modification of existing regulatory barriers at different legislative levels that hampers
specific innovation actions and results in the different sectors

•

To set-up mechanisms that facilitates interaction between innovators and policy makers
to discuss solutions that ease market deployment of project results

•

To eliminate barriers to innovation processes and activities through a mechanism that
temporarily suspends specific rules or regulation in a very limited area without detriment
to society (regulatory sandboxes or RIZ)
5) Fair, faster and simplified permitting processes
SET Plan IWGs
Ocean energy, Photovoltaics, Energy efficiency in buildings, Batteries and e-Mobility, Deep
Geothermal, Renewable fuels & Bioenergy, CCUS
Description
Depending on the technology, sector and country/region different permits for installation,
deployment and operation are needed (environmental and administrative authorisations,
grid access, etc.). Excessively long or complicated permitting processes may significantly
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.

51

Document A description of the common Ground between Implementation Plans
Author CIRCE
Version:
Final
Reference WP1, T 1.1& T1.2, D1.1 SMARTSPEND GA N°826044
Date 24/5/19

More and better designed national public support for energy technology Research and Innovation

hinder innovation andRefere
the adoption of innovative technologies. A lack of clarity and
efficiency within consenting/licensing processes, including the need for risk-based
processes, has been reported by various constituencies as a relevant obstacle to innovative
technologies, particularly in the renewable energy sector. In this regard, there is a clear need
for improvements in the licensing process in order to support particularly new developers /
first time users with limited understanding of the licensing process.
Examples
•

R

Consenting and licensing procedures are an often-cited barrier to the development and
progress of ocean energy. Clarity and consistency in Environmental Impact Assessment
(EIA) and Appropriate Assessment (AA) obligations and application under the Habitats
Directive, as well as their associated costs and the requirements for a precautionary
approach placed on small-scale or single-unit deployments, are the main concerns.

Potential action(s)
SET-Plan countries are encouraged
to report on cases where their regulatory framework
Re
has hindered the development of projects due to permits and grid access. In addition,
SMARTSPEND proposes to develop guidance documents promoting best practice
techniques based on review of consenting and licensing processes in each SET-Plan
country. Moreover, a pan-European sustained research and monitoring agenda to tackle
environmental effects of SET-Plan technologies would greatly benefit addressing high
level strategic questions, regarding, for example, population level effects, cumulative
impacts and ecosystem models, in addition to specific environmental effects.
Re

6) Improving public support mechanisms
SET Plan IWGs
Ocean energy, Photovoltaics, Concentrated solar power, Smart cities, Renewable fuels &
Bioenergy
Description
The development of advanced SET Plan solutions and their application in the different
sectors often require a strong financing base that is difficult to access for start-ups and
SMEs. Moreover, access to high regulated markets with strong competition and often
dominated by a few big players (e.g. electricity markets) is difficult for innovative
newcomers. Policy makers can address these issues through the set-up of public support
mechanisms, such as tailored public procurement mechanisms (big tenders split into smaller
lots), auctions for specific retributive regimes and loan guarantees to support the research,
development, prototyping and innovation in these sectors. There are however a number of
issues that should be addressed so as to ensure the effectiveness of these public support
mechanisms: 1. Proper understanding of the features of a specific technology so it can be
modelled adequately. 2. Incorporating SET-Plan technologies (thanks in part to a proper
modelling that ‘puts us in the picture again’) to the national and European strategies and
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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energy/climate plans. 3.Refere
Utilise smart procurement instruments to facilitate the adoption of
those innovative technologies and send positive signals to investors.
Examples
• Wave Energy Scotland programme (WES), which uses European Pre-Commercial
Procurement (PCP), provides a clear demonstration of a potential delivery model. WES
has demonstrated that it can stimulate significant innovation activity and attract interest
from out with the marine energy sector leading to good examples of technology transfer
from more mature sectors.
R In addition, such a concentrated and focussed programme
has led to high levels of collaboration and partnership between organisations across
Europe and has led to greater levels of innovation and progress. Specific technology
specialists have the opportunity to focus on what they are good at and other specialists
can provide other solutions leading a stronger overall WEC solution.
Potential action(s)
SMARTSPEND recommends moving towards a multi-year auction schedule for specific
renewable (and storage) technologies, using specific criteria (technical characteristics,
Re
dispatchability, ancillary services, location, TRL...) according to the needs of the system
and the decarbonisation objectives of the country.
Moreover, public instruments like green public procurement and innovative public
procurement should be promoted and adapted to ensure that small and innovative
organisations are able to access them.
Re

7) Reinforcing trust in cooperation instruments
SET Plan IWGs
Photovoltaics, Concentrated solar power, Renewable fuels & Bioenergy
Description
The possibility of creating cooperation instruments between Member States have been
identified in the Renewable Energy Directive as a great opportunity to achieve the
renewable targets for 2020 and 2030. This cooperation has been envisaged in three areas:
statistical transfers, joint projects and joint support schemes. In this last cooperation
mechanism, two or more EU countries can co-fund a joint support scheme to spur
renewable energy production in one or both of their territories through, for example, a joint
auction accessible to companies from the participant countries.
Examples
• The cooperation mechanism between Germany and Denmark focused on groundmounted photovoltaic systems and is based on the principle of reciprocity (i.e. both
countries have to give access to their auctions)
Potential action(s)
SET-Plan countries are encouraged to pursue the cooperation mechanisms envisaged in
the RED in order to create a more open and competitive EU market for renewables, which
in turn would have an impact into the overall decarbonisation of the system and a
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refere
reduction in the electricity
prices. A deep, liquid and cross-border market for grid services
is needed so that generators and consumers may be remunerated for any flexibility they
may provide

8) Inclusion of environmental benefits in support schemes
SET Plan IWGs

R

Ocean energy, Photovoltaics, Concentrated Solar Power, Smart Cities, Energy efficiency in
buildings, Energy efficiency in industry, Batteries and e-Mobility, Renewable fuels &
Bioenergy, CCUS
Description
Innovative low-carbon technologies face very often unfair competition in markets where
there are still subsidised prices for fossil fuels. For example, subsidies and other financial
support is common to internal
Re combustion vehicles and efficient gas boilers across Europe.
On top of that, tariffs for traditional energy sources usually do not include external costs,
e.g. carbon emissions, pollution, gas infrastructure, etc. An effort to address this last issue
is represented by the EU ETS system, operating in 31 countries and covering several sectors
responsible of 45% of EU emissions. However, the effectiveness of such a system has been
questioned in the past and the price of CO2 has steadily remained below expectations
(although it has seen an important increase in the last year and a half until levels over
20€/ton of CO2). Most of the remaining 55% of emissions are regulated at European level
Re
via the Effort Sharing Decision7. Finally, it is worth noting that not only harmful
environmental impacts are not generally considered in energy prices but also the
environmental benefits that clean technologies bring are not remunerated in most MS.
Examples
•
•

•

A Circular Economy approach is hampered in many countries by the lower cost of linear
approaches that do not involve recycling (e.g. cheap landfilling fees).
The current policy and regulatory framework of the energy market in relation to
geothermal is limited by the lack of a comprehensive assessment of the impact of
geothermal energy on economic growth, social welfare, employment, environmental
benefits, trade balancing, etc. There are very few records of existing welfare analysis
specific to geothermal energy
A stricter view on sustainability criteria applied to renewable fuel/bioenergy than other
uses of biomass could slow down development. The application of the sustainability
criteria only for energy uses of biomass instead of all uses of biomass can be considered
a barrier.

Potential action(s)

7

https://ec.europa.eu/clima/policies/effort_en
This project has received funding from the European Union’s Horizon 2020 research and innovation
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Referepartly compensate for the disadvantage of not considering
A carbon tax, which could
environmental benefits in energy tariffs, is in place in only a limited number of Member
States. In certain cases, such as Finland, Sweden, and Denmark, such a scheme has proven
to be very successful for the market uptake of RES and energy efficiency. SMARTSPEND
encourages SET-Plan countries to study the potential replication and adoption of this
carbon tax in other EU countries.
In addition, the possibility of enforcing declaration of environmental impact for the
R certain energy products (e.g. batteries or PV panels) for
manufacturing processes of
producers and importers could be considered.

9) Ensuring a level playing field for all technologies/sectors
SET Plan IWGs
Ocean energy, Photovoltaics,
Re Concentrated solar power, Energy efficiency in buildings,
Energy efficiency in industry, Batteries and e-Mobility, Deep Geothermal, Renewable fuels
& Bioenergy
Description
It is important to ensure a level playing field not only between low carbon/clean
technologies with fossil-based counterparts (as described before) but also amongst the lowcarbon technologies themselves. Market failures, inadequate regulation or current market
Re competition in certain cases or for particular technologies,
design may result in unfair
preventing economic signals for investors. It is also important that subsidies and, in general,
market mechanisms are able to remunerate all the benefits (including environmental but
also others) that certain technologies could bring at system level.
Examples
•

•
•

Double imposition of grid fees (when drawing from the grid and feeding back into the
grid) are badly affecting expansion of batteries and other storage technologies,
undermining their business case and placing them in disadvantage with other forms of
flexibility, notably coal-fired power plants.
Current markets models used by most policy makers to compare the competitiveness of
different energy sources (e.g. LCoE) are unable to adequately remunerate energy
sources with low operational costs, as there is no consideration of system costs.
When it comes to the decarbonisation of transport – the focus of the Energy Union is on
electro-mobility, which has been deemed zero-emission, regardless of the impact of the
source of electrical energy or the actual life cycle emissions of that transport modality,
thus introducing unfair competition with EU biofuels

Potential action(s)
SMARTSPEND encourages SET-Plan countries (policy makers, regulators) to improve
market and "out of the market" (e.g. subsidies) mechanisms that adequately remunerate
broader benefits (flexibility, low carbon footprint, etc.) of some SET-Plan technologies and
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refereforms of contracts between relevant parties (e.g. long-term
set the conditions to new
contracts for ancillary services offered by storage facilities)

4.2 Non-technological synergies on social issues
Social factors affecting the uptake of innovative SET-Plan energy solutions may include public
opposition, lack of awareness and knowledge of the potential benefits (particularly if they are
the final users), misperception, resistance to modify consumers' usual behaviour, etc. These
R
factors are among the most relevant non-technical issues for most SMARTSPEND partners. A
more detailed description, together with some actions aimed to address them.
10) Enhancing public acceptance of innovative technologies/sectors
SET Plan IWGs
Photovoltaics, Smart Cities, Energy Systems, Energy efficiency in buildings, Energy efficiency
in industry, Deep Geothermal, Renewable fuels & Bioenergy, CCUS
Re

Description
Public acceptance of SET-Plan technologies is key to ensure their ultimate wide deployment
into the market. Examples of public resistance or indifference to clean energy technologies
have been seen in the past in geothermal or CCS sectors. There are several reasons behind
this behaviour, including lack of knowledge on the specific solution/technology (further
developed in the next fiche) or misinformation (e.g. non-accurate information of the
technology costs or their CO
Re2 emissions).
The challenge is to assess the nature of public concerns and the elements that influence
individual and group perceptions on SET-Plan technologies to increase the understanding of
the socio-economic dimension, and, where needed, to promote change in community
responses to clean energy technologies through well designed information campaigns.
Examples
•

There are a number of issues in the geothermal sector concerning public acceptance:
perceptions about non-condensable gas emissions, micro-seismicity, stimulation, and
other environmental effects.

Potential action(s)
The involvement of the main stakeholders of a particular project or of a specific
technology (including public administration, business, academia, utilities, general public,
NGOs, among other relevant actors) through participatory techniques (focus groups,
surveys, etc.) will allow to collect valuable insights of individual and collective perception
of the new solutions, increasing the knowledge of society’s needs and expectations as a
basis for better designed communication campaign’s to boost the social acceptance of
SET-Plan technologies.
The development of standards, certifications and, especially, labels may also facilitate a
better understanding of a particular technology and increase its public acceptance. As an

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.

56

Document A description of the common Ground between Implementation Plans
Author CIRCE
Version:
Final
Reference WP1, T 1.1& T1.2, D1.1 SMARTSPEND GA N°826044
Date 24/5/19

More and better designed national public support for energy technology Research and Innovation
Refereof safety requirements is an important driver to further boost
example, the harmonisation
battery markets through increased customer acceptance.

11) Increasing public awareness of wider benefits for society
SET Plan IWGs
Ocean energy, Photovoltaics,
R Concentrated solar power, Smart cities, Energy systems,
Energy efficiency in buildings, Energy efficiency in industry, Batteries and e-Mobility, Deep
Geothermal, Renewable fuels & Bioenergy, CCUS
Description
Lack of awareness on the overall benefits that SET-Plan clean technologies could bring to
the economy, environment and society hinders a stronger support to their development
and deployment. Very often, the general public but also decision makers at political and
Reaware of their decarbonisation potential, while other benefits,
administrative level are only
such as the positive impact on local economy, are often overlooked.
The potential socio-economic benefits of clean energy technology must therefore be
identified, for communities, regions and Member States hosting development and
deployment, and the EU institutions, to maintain political support and public backing.
Examples
•
•
•

•

The development and Re
deployment of geothermal installations is often hindered by a
persistent information gap between geothermal experts and public, and lack of access
to knowledge on the potential socio-economic and cultural impacts.
The complexity of biofuels issues as well as the significant potential is not yet fully
understood by the wider public. This remains a critical issue that the sector has to deal
with.
A need for socialised empirical data collection and analysis of micro-, meso- and macromarine wildlife interaction with ocean energy development; particularly around single
devices and first arrays, has been identified as a major issue to widened the
political/public support of this technology.
Adoption of renewable heating and cooling technologies (e.g. solar thermal) is hindered
by the lack of knowledge on their benefits with respect to existing fossil-fuel
technologies

Potential action(s)
A potential solution is to develop an assessment of the socio-economics components
associated to SET-Plan technologies development. This includes reviewing the value chain
methods, industry plans, scenario mapping and master planning techniques and tariff and
lease award processes to establish the best techniques to benefit developers,
communities and the EU. The document would contain data on socio-economic benefits
and impacts (jobs, turnover, share of GDP).

This project has received funding from the European Union’s Horizon 2020 research and innovation
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Participatory methods Refere
and other sociological techniques are also relevant to address this
issue, tackling major knowledge gaps and developing ad-hoc and specialised awareness
raising campaigns addressed to different stakeholders (policy-makers, investors and
different groups of civil society). The definition of guidelines for systematic information
activities as a result of the previous actions is also encouraged.

12) Boosting
customer/public engagement
R
SET Plan IWGs
Photovoltaics, Concentrated solar power, Smart cities, Energy Systems, Batteries/Storage,
Deep Geothermal, Renewable fuels & Bioenergy, CCUS, Energy efficiency in buildings
Description
Another important aspect affecting the development and deployment of SET-Plan
Re
technologies is the participation/engagement
of the civil society (especially final
customers/consumers) in their development (co-creation) and deployment. This is
particularly relevant for those technologies and solutions that are to be consumed/used by
citizens: PV panels and batteries for self-consumption, biomass boilers, batteries for
electromobility, solutions for demand response, etc. In these cases, a better understanding
of citizens individual and collective (e.g. for the creation of cooperatives) behaviour
patterns, needs and expectations is necessary. Moreover, actions to empower citizens when
a change of habits and the Re
adoption of a new role is envisaged (consumers at the centre of
the energy system) should be carried out in a coordinated manner by industry and public
authorities. This should lead to an enabling framework (regulatory, socio-economic, etc.)
for the rapid adoption of the citizen's new role.
Examples
•

Geothermal energy suffers from a low social engagement and citizen's inclusive projects,
despite diverse strategies in this direction being implemented worldwide. On the other
hand, the potential learnings that could be extracted from these experiences are not
easily accessible, thus making best practices and knowledge transfer rather difficult.

Potential action(s)
SMARTSPEND proposes actions aimed at the engagement of local / regional stakeholders
at early stages of pilot projects, so as to ensure best acceptance of new technologies and
analyse barriers to their adoption by final customers. Moreover, activities to motivate
citizens to try and adopt new technologies or modify their consuming/producing
behavioural patterns, such as neighbourhood challenges, are encouraged.
It is also important to promote transparent mechanisms by creating a more secure ecosystem where the citizens can not only understand but promote themselves new
technologies and solutions.

This project has received funding from the European Union’s Horizon 2020 research and innovation
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4.3 Non-technological synergies

13) Improving knowledge transfer mechanisms
SET Plan IWGs
Photovoltaics, Smart cities, Energy Systems, Energy efficiency in industry, Batteries and eMobility, Deep Geothermal, Renewable fuels & Bioenergy
Description

R

Adequate transfer of knowledge and technology from universities and RTOs to industry and
of requirements and needs from the latter to the former is key to SET-Plan technologies. An
ecosystem of cooperation between industry, research and academia should be built
covering the whole value chain. A strong knowledge base is to be developed, on all TRL and
MRL levels, to facilitate training of researchers, prototype developers, demonstrators and
processes/products designers. Training programmes aim to transfer the latest research
generated knowledge are not always well organised or adequate tools and mechanisms are
Re
not in place, thus limiting the potential benefits both for higher specialisation and for
outreach and job creation. Moreover, academic curricula and educational programmes are
not adapted to industrial needs, resulting in companies having difficulties to find employees
with the required skills.
A holistic approach is proposed for (a) the update of skills and training courses, (b) exchange
of best practice between professionals, disciplines and institutions, (c) cooperation between
relevant stakeholders in the market and (d) exchange of best practices on successful
Re comprehensive approach will be able to address existing
business models. Only this
knowledge gaps and lack of awareness in many companies across different sectors.
Examples
•

Demand for offshore wind energy is driving demand for skilled professionals in this
sector. Not only is the deployment of new wind farms accelerating, but the installed
based is ageing, resulting in a need for operation and maintenance personnel, which is
difficult to find.

•

Develop the appropriate, highly specialised professional skills that are required for the
bio-industry. This relates to education, training and a better knowledge transfer from
science to practice, but also the knowledge exchange and cooperation between the
different disciplines and parties in a value chain.

Potential action(s)
Several complementary actions are proposed:
•

•

Building an ecosystem of cooperation between academia and industry for sharing
knowledge and increasing skills of students and workers along the concept of
‘teaching factories’ along the whole value chain. The approach should consider
realistic settings (e.g. labs) and a holistic view of a specific energy sector
Mapping the methodological approaches and tools available in academia, research
organisations and best practices from industry. Maps should be accessible to industry
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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•

•
•

Refere
and should be disseminated
to training providers in order to coordinate training
efforts across Europe
Develop guidelines on multidisciplinary approaches in higher education and research
programmes (particularly in Master, Doctorate and Research Programmes) for SETPlan technologies (e.g. renewables, smart grids) related programmes. These
guidelines should become a reference point for the upgrade of existing programmes
or the generation of new ones.
Provide more and better
R support to the existing pan-European infrastructure of
experimental test and monitoring facilities and infrastructures
Support the development of a wide portfolio of professional online courses adapted
to industrial needs.

As a result, market stakeholders are expected to count with a workforce with increased
multidisciplinary skills/capability/competencies. Moreover, if transnational cooperation is
established for the design, implementation and mutual recognition of the training and
education programmes, an increased
in the mobility of workers in Europe is foreseen. Finally,
Re
these new programmes will enable SET-Plan related industries to absorb workforce of
declining industries in Europe (e.g. coal mining).
4.4 Non-technological synergies on certification and standardisation
Standards play an important role in facilitating and supporting innovation in Europe. Indeed,
standardisation is a useful tool that offers different possibilities all along the innovation cycle,
from lower TRLs to marketReaccess and commercialisation of specific products or services.
Existing standards can codify and spread the state of the art in various technologies, making
them available as a basis for further innovation and therefore facilitating knowledge and
technology transfer; they can also ensure the compatibility and interoperability of a particular
innovative product with existing technologies and processes. moreover, well developed
standards can ease the introduction of a certain product to the market by reassuring
consumers and other stakeholders of the safety, quality and performance of that product.
Finally, standards can help ensuring the reliability and comparability of R&D&I activities or
results, thus bridging the gap between research and marketable products.
We therefore see that standardisation is strongly related to other non-technology issues also
identified by SMARTSPEND partners, such as social issues or transferability of knowledge and
solutions. Two specific issues in this area are of particular interest for the SET-Plan sectors:
14) Developing higher quality standards
SET Plan IWGs
Photovoltaics, Energy systems, Energy efficiency in buildings, Batteries and e-Mobility,
Renewable fuels & Bioenergy, CCUS
Description
The target of cost reduction is common to many actions across the IMPLANs of the different
sectors. Standardisation of processes, components or methodologies is a key issue to
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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achieve this objective, Refere
enabling economies of scale and facilitating a level-playing field
competition among providers. Standards are voluntary documents that set out technical
and quality requirements for a specific existing or under develop material, component,
system, service, procedure or method, thus facilitating compatibility and interoperability of
the aforementioned items and bringing benefits to consumers and businesses by reducing
their costs, enhancing performance and improving safety.
Development of frameworks for standardisation and benchmarking is also important for the
financing party: standardisation
of measurement and verification for project evaluations
R
will reduce risk perception, increase reliability and certainty. Measurement and verification
approaches in the different European countries should be assessed in order to harmonise
calculation methodologies
Finally, ‘green’ labels are more and more co-opted by industry for marketing purposes. As a
consequence, customers are becoming confused and even sceptical about the real
sustainability of the products and are demanding more relevant information about the
products they buy
Re

Examples
•
•
•

•

There is a need to develop industry-wide standards permitting the certification of ocean
energy devices, which are an important support to financial institutions when judging
project risks and making investment decisions.
In general, there is a common lack of standardisation in project development and
documentation across SET-Plan sectors, which has also an impact in investors
understanding of the processes
Re
and the associated risks.
The development of common criteria for PED (Positive Energy District) certification
based on ongoing activities in several countries (e.g. Switzerland, Austria) could be the
starting point for national or European level PED certificates
Currently there are no standardised tests for state of charge and state of health
estimation for batteries. Work should be continued/intensified in relevant
standardisation fora.

15) Homogeneous & standardised approach to environmental impact assessment
SET Plan IWGs
Ocean energy, Photovoltaics, Energy efficiency in industry, Batteries and e-Mobility, Deep
Geothermal, Renewable fuels & Bioenergy, CCUS
Description
Public and private sector funding is regularly invested to develop new technologies and/or
modify processes/products in the SET-Plan sectors. However, in order for EU stakeholders
and industry to see the true value of these new technologies and modifications, and make
informed decisions surrounding their adoption, a consistent approach is needed to assess
the sustainability impact across the full value chain. This is particularly challenging when it
comes to assessing sustainability across sector boundaries, or in a data lean environment.
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N°826044.
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Refere tools and methodologies already exist. However, these vary
Many sustainability indicators,
widely in their sophistication, applicability, maturity and usability thereby limiting broad
cross-sectoral implementation.

Examples
•
•
•
•

SLCA and LCC analysis should be standardised in the same way as LCA, i.e. through an
international standard (ISO 14040/44)
ISO 14040/44 is very broad, which results in a wide range of different approaches when
R
used (e.g. EPD)
There is no harmonised protocol for assessing and comparing data to analyse
determinants and risk factors linked to geothermal production impacting health and the
environment.
Land use change, low and high ILUC biofuels and other sustainability criteria must be
further clarified. In addition, rules for more explicit checking and for sustainability
certification should be implemented and tested in Europe and outside Europe as it is
Re other regions will occur.
probable that imports from

Potential actions for non-technology issues 14 and 15
Markets would gain from more harmonisation and cross compliance and from
strengthening energy performance certificates, energy codes and legislative enforcement.
However, the indicators must not be too complex, and the certification process easy to
Re on the environmental assessment of energy projects (e.g
follow. In this line, guidance
during the licensing process) should be prepared and updated as required.
On the other hand, it is key that all relevant stakeholders participate in the development
and revision of standards, particularly SMEs who are often absent in these processes.
SMARTSPEND calls sectorial associations to look into their internal processes and
activities in order to try to ensure a wide participation of their members.
Finally, SMARTSPEND encourages cooperation with CEN/CENELEC and their members at
national level for the potential creation of alliances and collaborative platforms to
synchronise standardisation processes with innovation and research. Previous
experiences at EU level with the STAIR Platform for the manufacturing industry might be
used as a model.

This project has received funding from the European Union’s Horizon 2020 research and innovation
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6. Conclusions and recommendations
Refere

6.1 Technological synergies
The European Commission and EU (and associated) countries have decided to take joint action
to tackle key technological challenges affecting the energy transition, accelerate the energy
system's transformation and create jobs and growth, ensuring EU's leadership in the
development and deployment
R of low-carbon energy technologies. This integrated approach,
which has been translated into a wide-ranging set of IMPLANs, enables technical coordination
and cooperation between national governments, industry and research institutions across
Europe.
However, with the aim of being exhaustive in the areas covered within each IMPLAN, this
unified methodology can also cause that certain areas are over-resourced. Effectively, this
means that public funding from the European Commission and MS can be rationalised by a
more optimal distribution of the budget assigned to each action. The following table presents
Re
a summary of all the technological synergies identified.
IMPLANs
involved
7
1) Building automation systems and modelling
9
10
3) Cogeneration of heat and power in hybrid
plants using biomass
12
Re
5
5) Deep geothermal heat sources in District
Heating
9
Identified synergy

7) Development of high-temperature heat
pumps
9) Drilling techniques and metal extraction
processes
11) Guidelines, methods and tools for
sustainable buildings, districts, cities and
regions

9
10
5
11
7
8
2

13) High temperature thermal storage
15) Integration of local geothermal energy in
the energy system
17) Integration of wind energy in process
industry
19) Power to hydrogen in wind farms
21) Standardised batteries for building
applications
23) Turbines powered by biofuels and solar
thermal energy

10
5
8
3
10
3
10
9
11
2
12

IMPLANs
involved
10
2) Carbon capture in HIsarna process
13
4) Combination of thermal energy
2
storage and heat pumps in residential
9
sector
6) Development of decentralised local
8
and regional sustainable energy
9
systems through Living Labs
9
8) Digital solutions for building and
plant management
10
5
10) Geothermal resources production
and use of underground
13
5
12) Heat and energy extraction from
reservoirs
10
Identified synergy

14)
Hydrogen
production
via
electrolysis and its subsequent use for
iron ore reduction
16) Integration of wave and wind
energy production
18) PED living labs for the
decarbonisation of European cities
20) PV applications in buildings
22) Thermal energy storage with focus
on geothermal energy

3
10
12
3
4
7
9
1
9
2
5

Table 4. Summary of technological synergies identified and IMPLANs involved.
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Referean overview of the areas where the technological synergies are
Table 2 (see Section 3) shows
found, while Table 4 lists the results of the identified synergies per IMPLAN, two of them show
a considerably larger number of technology overlaps, most likely due to their transversal
nature. This is the case of the ‘Energy Efficiency in Industry’ and the ‘Energy Efficiency
Solutions for Buildings’:

-

-

For the former, it is worth highlighting that efforts are dedicated to integrate nonconventional energy sources in process industry, e.g., wind, tidal and biomass. In this
sense, overlaps have been
R identified with actions in other IMPLANs such as the offshore
wind (3 synergies identified) and concentrated solar power.
For the latter, it can be noted how technologies that are individually developed and
sustained are also funded when applied on building design and construction. Such is the
case of photovoltaic systems (applications in buildings range from façades to roofs, all the
way to building skins), batteries (household storage systems and integration with other
building modules) or building automation systems (energy management, digital planning
and prediction of demand), just to cite a few.
Re

Additionally, there are also important synergies between these two IMPLANs. For example, it
is worth highlighting the case of heat pumps, where funding is dedicated to advance heat
pump technology with the aim of developing applications oriented towards industry and to
residential heat and refrigeration, both mainly aiming to achieve costs reduction and
maximum recovery of heat/cold excess.
On a related note, Deep geothermal's IMPLAN shows overlaps with up to 6 different IMPLANs,
with synergies in concrete actions
such as drilling techniques and metal extraction processes,
Re
or thermal energy storage. Finally, the analysis showed that offshore wind also presents
important overlaps with other IMPLANs: ‘Ocean energy’, ‘Energy efficiency in industry’ (x3),
and ‘Bioenergy and renewable fuels’.

Figure 1. Number of synergies found after IMPLAN analysis.
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Combining the resourcesRefere
dedicated to these and other identified applications could potentially
bring important savings to the European Commission and Member States, while it would
maximise the available budget and the synergies between the developments carried out in
the different projects in this area.
Important conclusions can also be drawn considering the SMARTSPEND analysis according to
the geographical distribution of the identified synergies. Many countries are found to be
interested in dedicating resources to actions overlapping with each other. The five countries
with the largest number of synergies
are listed below. Figure 2 shows all the countries that
R
present at least one identified overlap.

Re

Re

Figure 2. Analysis of overlaps per country.

-

Italy: 16 overlaps; identified synergies: 1, 2, 4, 5, 6, 7, 8, 10, 11, 12, 16, 18, 20, 21, 22,23.
France: 15 overlaps; identified synergies: 1, 3, 4, 5, 6, 7, 8, 11, 12, 13 14, 15, 18, 19, 23.
Belgium: 13 overlaps; identified synergies: 1, 2, 5, 6, 7, 8, 9, 11, 15, 18, 19, 20, 23.
Germany: 11 overlaps; identified synergies: 5, 6, 7, 8, 10, 11, 12, 19, 20, 21, 23.
Turkey: 8 overlaps; identified synergies: 3, 4, 7, 12, 18, 19, 20, 23.

Particularly for these 5 countries, SMARTSPEND recommends to analyse the budget assigned
to technological advances in these IMPLANs. Based on this analysis, it is likely that these
countries can rationalise the resources dedicated to these developments and can prepare an
optimise distribution of their internal funds to achieve maximum synergistic benefit between
technologies.
Finally, a set of relevant conclusions can also be highlighted considering the total budget
allocated per synergy. Figure 3 shows the total budget corresponding to each synergy resulting
of the sum of the budgets allocated to the Activities that compose the respective synergy. It is
important to note that synergy 14 are the result of the sum of three budgets (triple synergy)
while both synergy 10 and 11 are the result of only one budget since there are some actions
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Refere Systems’ and ‘Carbon Capture Utilisation and Storage’) where
in these IMPLANs (e.g., ‘Energy
the budget is not yet defined.

R

Re

Figure 3. Total budget involved per synergy.

Figure 3 shows the big difference that usually exists between the two budgets involved in each
synergy. This difference is particularly noteworthy in seven of these synergies, where the
Re
minor budget represents less than 7% of the total larger budget.
Additionally, within these seven synergies it is worth highlighting the special cases of synergies
3 and 23, not included in Figure 3 for ease of visualisation. In synergy 3, the larger budget (11.3
billion) is 565 times larger than the minor budget (20 million). Analogously, in synergy 23 the
larger (2 billion) is 77 times larger than the minor budget (26 million).
Synergy

IMPLAN smaller budget

IMPLAN larger budget

% of inclusion

2

Energy Efficiency in industry

Carbon Capture Utilisation and Storage

6.73

3

Energy efficiency in industry

Renewable fuels and bioenergy

0.18

4

Concentrated Solar Power

Energy efficiency in buildings

4.35

7

Energy efficiency in buildings

Energy efficiency in industry

1.74

12

Energy efficiency in industry

Deep geothermal

4.18

16

Offshore wind

Ocean energy

5

23

Concentrated Solar Power

Renewable fuels and bioenergy

1.3

Table 5: Comparative analysis of the budgets in selected synergies.

In this sense, SMARTSPEND recommends analysing in detail this aspect, and specially these
seven overlaps, which represent the 30% of the total synergies found. Based on this analysis,
it is likely that due to the large difference existing between the two budgets, the smaller one
This project has received funding from the European Union’s Horizon 2020 research and innovation
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Refere
could be easily integrated
within the bigger one resulting in important savings for the EU
members and stakeholders interested in the synergy.

In conclusion, SMARTSPEND has identified a number of technological synergies that affect
how the resources are dedicated and distributed among member states. SMARTSPEND’s
recommendations can help the European Commission and MS to build an optimised,
integrated approach that goes beyond technology silos to overcome the ambitious
technological challenges that Europe is facing.
R

6.2 Non-technology synergies
A number of non-technology factors that could condition the targets set out by the different
TWG and IWG have been identified in the framework of T1.2 of SMARTSPEND. Being most of
these issues rather horizontal, the potential synergies mapped between sectors and IWGs are
much higher than in the case of technology synergies. As shown in Figure 4 below, most of the
issues are marked as relevant for at least 5 sectors and some of them (e.g. public awareness
Re
raising on the benefits of SET-Plan
technologies) even by all. The only exception is the issue of
trust reinforcement on cooperation instruments, which is very specific for certain renewable
technologies.

Re
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Homogeneous & standardised approach to
environmental impact assessment (incl. data)
Developing higher quality standards
Improving knowledge transfer mechanisms
Boosting customer/public engagement
Increasing public awareness of benefits
(air quality,
R
induced jobs, etc.)
Enhancing public acceptance of innovative
technologies/sectors
Ensuring a level playing field for all
technologies/sectors (e.g. avoid double taxation)
Inclusion of environmental benefits in support schemes
Reinforcing trust in cooperation instruments

Re

Improving public procurement (models and
instruments)
Fair, faster and simplified permitting process
Towards a long-term and stable regulatory framework
Homogeneous national/transnational regulation
(including EU legislation transposition)
Clarifying ambiguous
Re regulatory texts
Overcoming potential regulatory barriers
Covering existing gaps in regulation
0 as most-relevant.
2
4
Figure 4. Issues marked

6

8

10

12

There was a wide agreement among the different sectors involved in SMARTSPEND concerning
the importance of tackling these issues, which in many occasions may hamper or drive
research and innovation processes and results of SET-Plan technologies. Indeed, all partners
have identified 7 or more of these issues as relevant for their sector, as shown in Figure 5. For
sectors like photovoltaics or renewable fuels & bioenergy, all non-technology issues in
SMARTSPEND list are important and should be addressed.
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CCUS

Renewable fuels & bioenergy
Geothermal
Batteries/e-Mobility
EEI
EEB

R
Energy Systems
Smart Cities
CSP
PV
Ocean
0

2

4

6

8

10

12

14

16

18

Figure 5.ReNumber of relevant non-technical issues per sector.

In order to tackle these issues, Member States and the European Commission will need to
cooperate across IWG. A number of potential solutions have been included in section 5. The
summery of these actions is summarised in the table below:
Non-technical issue

SMARTSPEND proposed actions

1) Towards a long-term and stable Define a long-term support strategy involving all
regulatory framework
stakeholders
Re

Policy and regulation

2) Covering existing gaps in policy and
regulation

Establish Regulatory Innovation Zones (RIZ)
3) Overcoming potential regulatory
Adopt a scheme similar to EU Innovation Deals or
barriers
the Dutch Green Deal Programme
4)
Homogeneous
national/
transnational regulation
5) Fair, faster and
permitting processes
6)
Improving
mechanisms

public

simplified Develop guidance documents promoting best
practice techniques
Multi-year auction schedule for specific
support technologies
Promote and adapt innovative and green public
procurement instruments

Encourage cooperation mechanisms envisaged in
7) Reinforcing trust in cooperation
the RED to create a more open and competitive EU
instruments
market for renewables
8) Inclusion of environmental benefits
in support schemes

Develop a model for the right comparison of the
full costs of competitive energies
Create of a carbon tax
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9) Ensuring a level playing field for all
technologies/sectors

Use participatory techniques to engage all
stakeholders
Promote certifications and labels

11) Increasing public awareness of
wider benefits for society

Conduct socioeconomic analysis
Adapted raise awareness campaigns

Social issues

12) Boosting customer/public
Re
engagement

Training & education

Create mechanisms for remuneration ‘out of the
market’
Set the conditions to new forms of contracts
between relevant parties

10) Enhancing public acceptance of
innovative technologies/sectors

R

Certification &
standardisation

Enforce declaration of environmental impact for
the manufacturing processes of certain energy
products

Promote transparency mechanisms
Use motivational approach
Promote early engagement
Build cooperation ecosystem
Mapping existing methodological approaches and
tools

13) Improving knowledge transfer
mechanisms
Re

14) Developing higher quality
standards

15) Homogeneous & standardised
approach to environmental impact
assessment

Develop
guidelines
on
multidisciplinary
approaches for education and training
programmes
Support existing pan-European infrastructure of
experimental test and monitoring facilities
Promote online courses for professionals
Promote harmonisation and cross compliance
Develop guidelines on environmental assessment
of energy projects
Ensure stakeholders participation (especially
SMEs) in the development and revision of
standards
Synchronise standardisation
innovation and research

processes

with

Table 6. Summary of recommendations for non-technology issues
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8. Annex I: Agenda of T1.2 Workshop
Refere

0830
0900

0905

0920

Registration open, coffee
Welcome
Incl. approval of minutes of Kick-off phone
conference 5 Dec (see email of Sofía Arancón 6
R
Dec)
SMARTSPEND in context
Horizon Europe negotiations; main EP and
Council amendments; MFF negotiation;
timetables; link to SET Plan
Administrative obligations under the Grant
Agreement:
- Record-keeping
Re
- Reporting

Greg Arrowsmith (EUREC –
Scientific Coordinator)
Greg

Ingrid Weiss (WIP –
Administrative Coordinator)

Obligations of partners in Work package 6
(Management)
Frequency of phone conferences
Re
Date of next face-to-face
meeting

Consortium Agreement: next steps
Outline of our approach to Work package 7
(Ethics) – personal data protection
1000
1015

European Commission’s hopes from the project
and advice

Sandya Abrar and / or Dermot
Buttle (Project and Policy
Officers)
Carlos Arsuaga (CIRCE)

Outline of approach on Work package 1
(Synergies) including
- Presentation of Tasks 1.1 and 1.2
Workshop on Task 1.2 (non-technology synergies across SET Plan areas) – Presentations by
partners on the non-technological barriers their sectors face: financing and others
Stage 1 – Input from partners
1025
Ocean
ETIP-Ocean representative
(OEE)
1035
PV
ETIP-PV representative (WIP)
1045
Solar Thermal Electricity
ESTELA
1055
Deep Geothermal
ETIP-DG representative
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1105
1115

Refere
Smart cities and
Energy Efficiency solutions for
buildings
Energy Systems

1125

Renewable Heating and Cooling

1135

Energy efficiency in Industry
R

1145

Batteries

1155

Renewable Fuels and Bioenergy

1205
Materials for energy
1215
10 mins’ break Re
Stage 2 – Which points have been mentioned several times?
1225General discussion
1300
1300Presentation of a structure for the Task 1.2
1315
Deliverable
1315
Lunch
(timing
Re
flexible)
1350
Work package 3 (Roadshow)
(timing
- Analysis of partners’ input
flexible)
- Next steps: which countries, which
delegations, when?
1455
Outline of approach to Work package 2
(Financial strategies)
1510
Work Package 5 (Dissemination and
communication)
1530
Vote on the project logo
1540
Any Other Business
• ETIP-SNET meeting with all ETIPs in
March on 2050 Vision
• Meeting with EERA
1550
Recap of the next steps
1600
Close

Co-chair of IWG on Action 3
and actor in Action 5.1: ETCP
Head of Intensys4EU project
supporting ETIP-SNET (Zabala)
Head of secretariat of RHCETIP (EUREC)
Member of Board of SPIRE
2030 cPPP CIRCE (SET Plan
Action 6)
EASE – SET plan Action 7,
partner in Intensys4EU
Member of IWG on bioenergy
and partner in secretariat of
ETIP-Bioenergy: FNR
SET Plan action 9 – EMIRI

All (moderation by CIRCE)
CIRCE
All (moderation by CIRCE)
Greg

Zabala
Lourdes Laín (EUREC)

All (Marie Latour, CIRCE)

Greg and Ingrid
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