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Foreword by  
Michiel Scheffer, 

President of  
the EIC Board

The world, and so Europe, is faced with a tremendous challenge 
to become CO2-neutral by 2050 which implies major transiti-
ons. There are challenges in the development of radically new, 
science-based technologies and their scale-up. The European 
Innovation Council (EIC) supports this transition on all levels du-
ring the innovation journey.

Our mission at Future Cleantech Architects is to close the remai-
ning innovation gaps in hard-to-abate sectors to achieve net-
zero emissions by 2050. We focus on industries where solutions 
are in the early stages. 

Our collaboration with the European Commission’s European In-
novation Council (EIC) at the Future Cleantech Festival undersco-
red the critical role of strategic partnerships in driving the energy 
transition. It also highlighted the vital role of EU action in shaping 
a sustainable, secure, and competitive energy landscape for Eu-
rope. The EIC’s involvement in organizing key discussions at the 

Festival on energy storage and construction was crucial to ad-
dress the pressing challenges of the future energy system, en-
suring that innovative cleantech solutions receive the attention 
they need from policymakers, innovators, and industry leaders.

Europe’s Green Deal sets ambitious climate targets, necessita-
ting rapid innovation and deployment of clean energy and tech-
nologies. The urgent need to scale up renewable energy sources 
such as wind and solar is matched by an equally critical demand 
for energy flexibility tools such as long duration energy storage 
(LDES) and thermal energy storage (TES). These tools are essen-
tial to address the challenges of high penetration of intermittent 
renewable energy and enhance grid stability. 

By investing in the development and deployment of LDES and 
TES, we not only support the decarbonization of the power sec-
tor, but also drive industrial competitiveness and ensure that 
Europe remains at the forefront of cleantech innovation. 

Our collaboration with the EIC was invaluable and demonstrates 
the power of partnership in addressing the grand challenges of 
our time. Together, we are contributing our part in paving the 
way for Europe‘s resilient, sustainable, and competitive energy 
future. By championing LDES and TES and supporting the EU‘s 
strategic actions, we are not only contributing to the decarbo-
nization of the energy sector, but also ensuring energy security 
and economic vitality for generations to come. We look forward 
to continuing our efforts with the EIC to drive cleantech innova-
tion – together. 

Editorial by 
Peter Schniering, 
Founder and CEO 

of Future Cleantech 
Architects (FCA)

The EIC instruments Pathfinder and Transition focus on the de-
velopment of deep-tech and their impact on societal challenges. 
The EIC instrument Accelerator then enables single SMEs to 
develop from pilot scale to full deployment by providing either 
grants or equity. Until mid-2024, the EIC funded over 1000 
Pathfinder and Transition projects and selected more than 600 
companies for the Accelerator.

The EIC is a hands-on, content-based funding instrument for the 
European deep-tech ecosystem. The EIC Programme Managers 
provide pro-active support to beneficiaries clustered in thema-
tic communities, called portfolios, and co-develop EIC challenge 
calls, such as the 2024 Pathfinder call on “Towards cement and 
concrete as a carbon sink”. Already existing portfolios, such as 
the one focusing on Mid- to long-term energy storage, work on 
a deeper integration of renewable energy sources into the grid 
and how to address fluctuations in supply. Through its portfolio 
and network building activities, the European Innovation Coun-
cil support both innovators, as well as deep-tech entrepreneurs 
and contributes to reach Europe’s climate goals, such as the 
Green Deal.
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EIC portfolio on 
energy storage 
at FCA Festival 

- ‚Future energy 
systems Chapter

To match spatially and temporally renewable energy generation and 
demand, and to enable demand response strategies, energy storage 
solutions are needed.

In 2022, the EIC launched the 30 Million Euro Pathfinder Challenge 
“Mid to long term and systems integrated energy storage”, to deve-
lop a range of breakthrough solutions for thermal and electrical mid 
to long term and system integrated energy storage (MDLES). These 
technologies should develop cost-competitive, efficient, systems 
integrated and non-Critical Raw Materials (CRM)-based energy 
storage solutions. These solutions aim to enhance EU technological 
sovereignty, adopt circular approaches in their whole lifetime and 
facilitate sectors coupling or industrial symbioses. 

The EIC co-organized two sessions at the Future Cleantech  
Architects (FCA)’s Festival: “How to Store Energy?  - Requirements, 
Solutions and Barriers to Scale Seasonal Storage” and “DeepTech 
Innovation at the European Innovation Council”. These events re-
presented a unique opportunity to bring together policymakers, 
innovators, academia, key stakeholders and investors to explore in-
novative perspectives that are rarely brought together and discuss 
challenges for startups in scaling up energy storage technologies, 
addressing technical issues, market dynamics, regulatory frame-
works and intellectual property aspects. Participants discussed how 
deep tech innovation could be better supported and which actions 
have been put into practice so far to facilitate tech transfer in energy 
storage domains.

Francesco Matteucci and  
Antonio Marco Pantaleo
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energy storage requires to contemporarily scale-up battery manu-
facturing capacity and develop new chemistries to reach the future 
market requests in terms of safe and sustainable framework and 
techno/economic performances (Power density at cell level, Cycle 
life and Cost at pack level (€ per kWh)). 

	` A proper regulatory framework is crucial to 
reward electricity storage investments through 
capacity payments and ancillary services mar-
kets; in this context, the reform of electricity 
markets in the EU and a unified electricity mar-

ket in the EU are recognized as crucial enablers to mobilize EU 
innovations.

	` A simplified and faster permitting procedures 
for prototypes or first of a kind (FOAK) installation 
is crucial to accelerate the innovation journey of 
energy storage technologies. Innovation policy 
tools such as the  sandboxes (public procure-

ment may fit this purpose. What is also crucial is both availability 
of the national/regional policy maker to adopt “innovative” policy 
tools for innovation and a proper communication strategy that will 
allow to share the best practices in this field that will be eventually 
put in place.

	`Fundraising opportunities: Specific support 
instruments are needed to facilitate the inno-
vation journey to overcome the two major 
innovation death valleys of start-ups: first, from 
proof of concept to full operational prototype 

and then making the prototype a product ready to meet the market 
needs. There are different options of public and private funding, 
and each one has its timing mainly linked to the TRL phase. The 
public or government funding is predominant at low TRL, where 
the technology risk is the highest, while the private venture funds 
will rather invest at pilot or demo phase. 

To increase the success rate of innovative Mid and 
Long Duration Energy Storage (MLDES) innovation 
journeys, the following steps are necessary: 

1.	 Start-ups must properly design the fundraising strategy, dedi-
cating skilled human resources to this activity. 

2.	 Policymakers need to implement more funding schemes that 
promote merged funding, that means crowding in private in-
vestors.

3.	 Private investors need to properly evaluate risk strategy and 
increase their investment in pre-seed, providing more “smart” 
money (e.g.: mentoring and advisory services) to their portfolio 
companies. 

Key messages from the two sessions  
on energy storage: 

	` Electricity storage plays an important role to 
address the mismatch between intermittent 
renewable generation and electricity demand, 
which is becoming more and more important 
with the increase of wind and PV generation in 

areas with weak transmission and distribution networks. How-
ever, the optimal solution to this problem is a combination of (i) 
increased transmission and distribution networks capacity, with 
installation of new power lines that can avoid transmission con-
gestions; (ii) optimal operation of existing networks and power 
systems, with digital and artificial intelligence driven algorithms 
that could extend the flexibility and transmission capacity, included 
synthetic inertia, and balance demand and supply in a more effi-
cient way; (ii) dispatchable generation with increased flexibility of 
existing programmable generation assets and higher efficiency at 
part load operation, including reconversion of conventional gensets 
to provide ancillary services; (iv) demand response strategies, such 
as dispatchable loads, demand aggregation and load forecasting 
advanced tools; (v) sector coupling solutions, based on the pos-
sibility to use excess electricity for the production of renewable 
chemicals and fuels or defossilize whole supply chains  or use of 
excess electricity for other purposes such as desalination and fresh 
water production (energy, water and food nexus).

	` Thermal energy storage is a strategic technol-
ogy to enable power to heat solutions, which is 
becoming more and more competitive the higher 
the cost of natural gas is for heat generation and 
the higher the fluctuation of electricity prices is, 

due to high penetration of intermittent renewables. A key techno-
logical challenge in this case is the possibility to convert electricity 
into heat at high temperature, high energy density, high charge/
discharge durability, decoupling of power and capacity storage and 
possibility to decarbonize hard to abate industrial sectors. Ther-
mal energy storage is also a key solution to achieve higher energy 
efficiency of existing technologies, and in particular increase the 
seasonal Coefficient of Performance (COP) of heat pumps for 
industrial/residential heating and cooling due to the possibility 
to reduce the temperature lifts between sink and source with an 
optimal integration of thermal storage, eventually integrated into 
heat exchangers (active heat exchangers).

	` Electrochemical energy storage  can be used for 
mobile and stationary applications. The demand 
for battery stationary storage will continue 
to increase in the coming years as residential 
buildings are increasingly being “electrified” 

(equipped with renewable energy sources, mainly PV, and electri-
cal consumers (e.g.; heat pumps)), rising energy costs, security of 
uninterruptable energy supply (e.g.; data centers), optimization of 
demand-side integration. Battery application in mid-long duration 
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EIC portfolio  
on construction  

and cement  
at FCA Festival

At the Future Cleantech Festival, EIC programme managers parti-
cipated in discussions about decarbonizing the construction sector, 
focusing particularly on how structural efficiency can reduce the 
demand for concrete.

Some estimates suggest that by 2050, 70% of the global population 
is expected to live in urban areas, and that the built environment 
is currently directly and indirectly responsible for over 40% of total 
greenhouse gas (GHG) emissions. These emissions originate both 
from the use of buildings and infrastructure (for example heating, 
ventilation and cooling), as well from the production of construction 
materials (mainly cement, concrete, steel, bricks, glass).

The life cycle greenhouse gas (GHG) emissions of buildings are al-
ready decreasing due to improved operational energy efficiency 
policies and technologies. However, Life Cycle Assessments (LCAs) 
now show a relative increase in GHG emissions embodied in new 
buildings, stemming from material choices and fabrication proces-
ses.

With the comparatively very long product life cycles in the built en-
vironment, it is important to realise that decisions made today by 
Architecture Engineering and Construction (AEC) professionals will 
likely impact future generations beyond 2050. To achieve net GHG 
reductions of at least 55% by 2030 and net zero by 2050, signifi-
cant changes in the AEC sectors are required. The construction in-
dustry needs policies and innovations that reduce emissions whilst 
enhancing environmental, social, cultural, and aesthetic aspects of Franc Mouwen 
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urban life. Policies like the European Green Deal and the New Euro-
pean Bauhaus provide frameworks and goals for improving built en-
vironments.

Advanced digital technologies such as computational design can 
lead to new design pathways. These technologies, coupled with new 
digital fabrication methods, can materialize complex designs using 
less and/or low-carbon materials, and thus decarbonize the built 
environment from the demand side. The EIC Pathfinder Challenge 
2023 aimed to foster research and innovations in design, fabrica-
tion, and materials for the AEC value chain, leveraging novel algo-
rithms and digitalization. The goal is to enable AEC professionals to 
create efficient, sustainable, and inspiring structures. 

Key areas include computational design, digital fabrication, and al-
ternative materials, all aiming to reduce embodied CO2 emissions. 
A promising synergetic portfolio of highly innovative projects was 
selected with consortia from across EU.

On the supply side of the build environment, cement is responsible 
for over 8% of CO2 emissions. Cement is the most mass-produced 
material globally, saw 4.2 billion tons produced in 2022, equating 
to about 600 kg per person. Cement, combined with water, sand, 
and aggregates, forms concrete, a material second only to water in 
usage. Concrete, often reinforced with steel (a major CO2-emitting 
material by itself), is essential for modern buildings and infrastruc-
ture. The cement and concrete supply chains are complex and frag-
mented, with markets segmented by various uses and applications.

Cement’s CO2 emissions arise from chemical processes converting 
limestone to clinker (60%) and the high temperatures required for 
that, typically achieved by burning fossil fuels (40%). Given global 
commitments to reduce emissions, the cement and concrete sec-
tors must undergo significant transformations.

Carbon Capture Storage (CCS) is a primary strategy for decarboni-
zing cement production, but it increases costs. The EIC Pathfinder 
Challenge 2024 seeks cost-effective alternatives to CCS, aiming for 
innovations in cementitious materials that reduce or even absorb 
CO2 emissions. Potential breakthroughs are targeted in novel tech-
nologies for alternative feed-stock, low-carbon or carbon-negative 
binders, novel technologies to increasing the efficiency of clinker 
use in cement and binder use in concrete, innovations to lower or 
eliminate the use of fossil fuels to generate high temperature heat, 
novel reinforcement technologies and novel aggregate materials 
and novel enabling technologies to enhance material science and 
accelerate the adoption of new methods.

The challenge emphasizes economically viable, easily adoptable so-
lutions that maintain or exceed current performance standards, par-
ticularly in developing nations where cement consumption is rising. 
Novel policies, norms, standards must be conceived and adopted 
with the AEC sectors to enable and stimulate the adoption of these 
new technologies and materials and make them competitive with 
incumbent technologies.

This joint paper by the European Innovation Council and Future 
Cleantech Architects underscores the critical role of innova-
tion in driving Europe’s transition to a low-carbon future. The 
science-based collaboration between Future Cleantech Archi-
tects and the European Innovation Council at the Future Clean-
tech Festival in May 2024 focused on two pivotal areas: energy 
storage and sustainable construction, both essential for achie-
ving net-zero emissions.

The development of mid and long duration energy storage 
and thermal energy storage technologies is key to balancing 
intermittent renewable energy supply with demand, enhan-
cing grid stability, and reducing reliance on fossil fuels. The 
advancements in these storage solutions, supported by the 
EIC’s Pathfinder Challenge, aim to increase energy density, 
improve charge/discharge durability, and utilize non-critical 
raw materials.

In the construction sector, significant innovations are needed 
to reduce the carbon footprint of cement and concrete, which 
are major contributors to global CO2 emissions. The exploration 
of alternative materials, carbon capture technologies, and digi-
tal design methods are critical for decarbonizing the built envi-
ronment. The integration of these technologies will facilitate 
more sustainable construction practices and contribute to the 
broader goals of the European Green Deal.

As we move forward, it is essential to accelerate the deploy-
ment of these innovations through continued investment, 
regulatory support, and industry collaboration. By fostering 
a comprehensive ecosystem of clean technological advance-
ments, Europe can lead the way in achieving a resilient, sus-
tainable energy system and a low-carbon construction sector.

Conclusion
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Introduction to the 
European Innovation 
Council
The European Innovation Council (EIC), part of the 
EU‘s Horizon Europe programme, is managed by the 
European Innovation Council and SMEs Executive 
Agency (EISMEA). It identifies and supports break-
through technologies and game-changing innovati-
ons, so called deeptech, providing funding, coaching, 
and networking for high-potential startups and 
SMEs, including internationally. The EIC’s Pathfinder, 
Transition, and Accelerator programmes cater to dif-
ferent innovation stages, from early research to mar-
ket-ready innovations, and funding and support for 
scaling up these innovations. 

EIC’s hands-on approach accelerates the innovation 
journey, with Business Acceleration Services (BAS), 
and internal expertise from EIC Programme Managers 
(PMs) who drive scientific discoveries to marketable 
products and services, fostering economic growth and 
job creation.

PMs develop technological visions, manage EIC-fun-
ded project portfolios, and engage stakeholders to 
bring these visions to life, focusing on technology, 
regulatory collaboration, and innovation journey im-
provement.

About Future Cleantech 
Architects (FCA)
We are a climate innovation Think Tank. We exist to 
close the remaining innovation gaps to reach net-zero 
emissions by 2050. To reach this objective, we accele-
rate innovation in critical industries – such as cement, 
aviation, or shipping – where sustainable solutions 
are still in very early stages. We urge policy-makers 
to intensify and better prioritize their R&D activities. 
Moreover, we initiate and actively drive high-level 
research consortia on critical technologies for these 
neglected technological sectors.

We are based in Germany, operating with a global 
impact. We focus on high-impact R&D, targeting 
technologies that carry the potential to drive down 
greenhouse gas emissions massively. We build on a 
strong network of experts that contribute their know-
ledge to our projects, analyses, events, publications, 
and workshops:

Future Cleantech Architects gGmbh 
Martin-Luther-Straße 29 
D – 42853 Remscheid 
Germany
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