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value chain for stationary applications and e-mobility 
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Summary 

Batteries Partnership vision is to establish best in the world sustainable and circular European 
battery value chain to drive the transformation towards carbon-neutral society. The 
Partnership ambition is to prepare and equip Europe to manufacture and commercialise by 
2030 the next-generation battery technologies, through results-oriented innovation 
programme, which will enable the rollout of the zero-emission mobility and renewable energy 
storage, thus directly contributing to the success of the European Green Deal. 
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About this draft 

In autumn 2019 the Commission services asked potential partners to further elaborate proposals for 
the candidate European Partnerships identified during the strategic planning of Horizon Europe. 
These proposals have been developed by potential partners based on common guidance and 
template, taking into account the initial concepts developed by the Commission and feedback 
received from Member States during early consultation1. The Commission Services have guided 
revisions during drafting to facilitate alignment with the overall EU political ambition and compliance 
with the criteria for Partnerships. 

This document is a stable draft of the partnership proposal, released for the purpose of ensuring 
transparency of information on the current status of preparation (including on the process for 
developing the Strategic Research and Innovation Agenda). As such, it aims to contribute to further 
collaboration, synergies and alignment between partnership candidates, as well as more broadly with 
related R&I stakeholders in the EU, and beyond where relevant.  

This informal document does not reflect the final views of the Commission, nor pre-empt the formal 
decision-making (comitology or legislative procedure) on the establishment of European 
Partnerships.  

In the next steps of preparations, the Commission Services will further assess these proposals against 
the selection criteria for European Partnerships. The final decision on launching a Partnership will 
depend on progress in their preparation (incl. compliance with selection criteria) and the formal 
decisions on European Partnerships (linked with the adoption of Strategic Plan, work programmes, 
and legislative procedures, depending on the form). Key precondition is the existence of an agreed 
Strategic Research and Innovation Agenda / Roadmap. The launch of a Partnership is also conditional 
to partners signing up to final, commonly agreed objectives and committing the resources and 
investments needed from their side to achieve them. 

The remaining issues will be addressed in the context of the development of the Strategic Research 
and Innovation Agendas/ Roadmaps, and as part of the overall policy (notably in the respective legal 
frameworks). In particular, it is important that all Partnerships further develop their framework of 
objectives. All Partnerships need to have a well-developed logical framework with concrete objectives 
and targets and with a set of Key Performance Indicators to monitor achievement of objectives and 
the resources that are invested. 

Aspects related to implementation, programme design, monitoring and evaluation system will be 
streamlined and harmonised at a later stage across initiatives to ensure compliance with the 
implementation criteria, comparability across initiatives and to simplify the overall landscape.  

In case you would like to receive further information about this initiative, please contact: 

Lead entity (main contact): 

Energy Materials Industrial Research Initiative (EMIRI), Philippe JACQUES, philippe.jacques@emiri.eu 

Representation of the relevant segments of the batteries value chain 

In collaboration with RECHARGE, EUCAR, EASE. Related entities: ETIP BATTERIES EUROPE, EERA and 
BATTERY 2030+ 

Commission services (main contact):  

DG R&I, EU-BATTERIES-PARTNERSHIP@ec.europa.eu 

 

Partnership sector in DG R&I (overall policy approach for European Partnerships and its coherent 
application across initiatives), E-mail: RTD-EUROPEAN-PARTNERSHIPS@ec.europa.eu  

 

                                                           
1 https://www.era-learn.eu/documents/final_report_ms_partnerships.pdf  

mailto:philippe.jacques@emiri.eu
mailto:EU-BATTERIES-PARTNERSHIP@ec.europa.eu
mailto:RTD-EUROPEAN-PARTNERSHIPS@ec.europa.eu
https://www.era-learn.eu/documents/final_report_ms_partnerships.pdf
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About the preparation of the partnership and next steps 

 
Three associations (EMIRI, RECHARGE, EUCAR) initially approached the Commission, volunteering to 
lead the process on elaborating the private-side vision for the future possible partnership; they have 
been later on joined by EASE and EERA.  Together, these associations represent the vast majority of 
important Batteries players in Europe on the different segments of the battery value chain: 

 EMIRI for the Advanced Materials industry and the research community active in battery 
materials, cells and recycling;  

 RECHARGE for the cells and battery industry;  

 EUCAR for the automotive application market;  

 EASE for the stationary storage applications market; 

 EERA for the Energy Research community 
 
The above-mentioned associations therefore guarantee high alignment of positions; they have worked 
together to develop the current draft of the partnership proposal. The orientations document was 
discussed with the European Commission and stakeholders’ representative organisations at 3 
workshops organised between December 2019 and February 2020.  Further exchanges continued 
from March to May, leading to the present document.  
 
Next steps will include  

1. By mid-June, a 1st digital “info-event”, open to all interested parties, intended to present the 
current status of the project and to embark the Battery community stakeholders in the 
Partnership initiative. 

2. By mid-July, elaboration and submission in an open consultation process to all the battery 
stakeholders of proposed priority R&I topics for 2021-2022 work programme. 

3. By end-September, elaboration and submission, in an consultation process open to all the 
battery stakeholders and Member States, of a draft of the Strategic Research and Innovation 
Agenda (SRIA) of the Partnership. 

4. During Q3-Q4 2020, negotiation of the commitments from partners and setting up the 
private-side AISBL, to be ready to sign the contractual arrangement. 

 
As no dedicated governance of the Private-Side stakeholders in the Partnership (companies, research 
institutions, representative associations, ...) will be set up until the Partnership is confirmed, a 
temporary "Battery Partnership Shadow Group" has been created to elaborate proposals related to 
steps 2 and 3 above and possibly to take part into the negotiations of step 4.  
 
This temporary "Shadow Group" gathers about 20 Industry and Research actors representing the 
different segments of the battery value chain. For the sake of efficiency and to guarantee a smooth 
transition and continuity with the future governance of the Partnership private-side association, 
preference has been given to representatives already well engaged in EU R&I policy, from companies 
and institutions who will quite certainly become active members in the to-be-created Partnership 
private-side association.  
 
The main initial tasks of this Shadow Group - within the framework of the Partnership proposal - are 
the following: 

 Prioritising topics among the various available inputs (ETIP Batteries Europe, Batteries 2030+ 
and others) and take part in negotiation discussions with EC for elaborating 2021-2022 Work 
Programme;  

 Preparing the topics description to match the new EU Horizon Europe templates; 
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 Drafting the Batteries Partnership SRIA (SRIA might use as inputs several documents recently 
published or under finalisation, including ETIP Batteries Europe SRA and technological 
roadmaps, STRIA roadmap on Electrification, SUSCHEM SIRA, BATTERY 2030+ roadmap, etc.). 

 
 
The Shadow Group currently includes representatives from the following organisations: 
 

 Raw Materials and End-of-Life: 
o OUTOTEC (Finland) 

 

 Advanced Materials 
o UMICORE (Belgium)  
o EMIRI  

 

 Cells and Batteries 
o NORTHVOLT (Sweden) 
o SAFT (France) 
o MANZ Italy SRL (Italy) 
o RECHARGE 

 

 Mobility applications 
o AVL LIST GmBH (Austria) (tbc) 
o EUCAR 

 

 Stationary applications 
o EDF (France) 
o ENEL (Italy)  
o EASE 

 

 Research Organisations 
o CIDETEC (Spain) 
o CSIC (Spain) 
o CEA (France) 
o UPPSALA UNIVERSITY (Sweden) 
o EERA 
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1 Context, objectives, expected impacts 

1.1 Context and problem definition  
 

The EU aims to be climate-neutral by 2050 – an economy with net-zero greenhouse gas emissions. This 
objective is at the heart of the European Green Deal and in line with the EU’s commitment to global 
climate action under the Paris Agreement.2 

 

To achieve the Green Deal objectives, Europe has to implement an accelerated transition from fossil 
fuels to renewable energy sources. Over three-quarters (76,7%) of the greenhouse gas (GHG) emissions 
are due to fuel combustion. This includes fuel combustion to generate electricity and heat, produce 
goods, construct buildings and infrastructure, and to move freight and persons.3 

 

This transition can mainly be reached through electrification of key industrial sectors – transport and 
energy – and batteries are key enabling technology for both sectors. 

 

Zero-emission mobility to reduce GHG and improve air quality 

 

The major reform of the EU road transport sector policy, known as the “Strategy for Low Emissions 
Mobility” and its three mobility packages “Europe on the Move”, happened over the past several years. 
The first (31 May 2017) was an agenda for a socially fair transition towards clean, competitive and 
connected mobility for all. It contained a Transport Research Agenda (STRIA; SWD (2017)223) with 
seven roadmaps for areas such as Transport electrification, incl. chapter on batteries.4 The second one 
(8 November 2017) was about delivering on low-emission mobility, with a focus on protecting citizens, 
industry and workers. A legislative proposal on CO2 standards for cars and vans was finalise and as a 
result, emissions will have to decrease by 15% in 2025 and 30% in 2030 for both cars and vans.5 The 
third Mobility Package, among others included first ever legislative proposal on CO2 standards for Heavy 
Duty Vehicles (HDV); and the Action Plan on Batteries (explained further).6 

 

Zero emission vehicles are key to enable the transition to zero-emission mobility and they have a 
dramatic effect in improving air quality for citizens and overcoming health problems, especially in urban 
areas.  

 

Electric vehicle 'tank-to-wheels' efficiency is a factor of about 3 higher than internal combustion engine 
vehicles and emit no tailpipe CO2 and other pollutants such as NOx, NMHC and PM at the point of use.7 
Electric vehicles provide quiet and smooth operation and consequently create less noise and vibration. 

 

Even though battery electric vehicle market is rapidly growing, currently only about 3 out of a hundred 
new cars are fully electric.8 The battery contributes to about 50% of the cost and/or value added of an 

                                                           
2 https://ec.europa.eu/clima/policies/strategies/2050 

3https://ec.europa.eu/eurostat/statistics-explained/index.php/Climate_change_-_driving_forces#General_overview 

4 https://ec.europa.eu/transport/modes/road/news/2017-05-31-europe-on-the-move_en 

55 https://ec.europa.eu/transport/modes/road/news/2017-11-08-driving-clean-mobility_en 

6 https://ec.europa.eu/transport/modes/road/news/2018-05-17-europe-on-the-move-3_en 

7 https://ec.europa.eu/transport/themes/urban/vehicles/road/electric_en 

8 https://www.acea.be/press-releases/article/fuel-types-of-new-cars-petrol-52.3-diesel-29.9-electric-6.8-market-share-fi 

https://ec.europa.eu/clima/policies/strategies/2050
https://ec.europa.eu/eurostat/statistics-explained/index.php/Climate_change_-_driving_forces#General_overview
https://ec.europa.eu/transport/modes/road/news/2017-05-31-europe-on-the-move_en
https://ec.europa.eu/transport/modes/road/news/2017-11-08-driving-clean-mobility_en
https://ec.europa.eu/transport/modes/road/news/2018-05-17-europe-on-the-move-3_en
https://ec.europa.eu/transport/themes/urban/vehicles/road/electric_en
https://www.acea.be/press-releases/article/fuel-types-of-new-cars-petrol-52.3-diesel-29.9-electric-6.8-market-share-fi
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electric vehicle, so the competitiveness of electric vehicle with regards to the conventional car largely 
depends on the battery. Main critical points for battery improvement for zero emission vehicles are 
energy density, power and costs.  

 

Energy storage – renewable energy integration to increase energy security for citizens 

 

In 2019 the EU completed a comprehensive update of its energy policy framework to facilitate the 
transition away from fossil fuels towards cleaner energy. The Clean energy for all Europeans package 
consisted of eight legislative acts. The new rules will bring considerable benefits from a consumer 
perspective, from an environmental perspective, and from an economic perspective.9 By coordinating 
these changes at EU level the legislation also underlines EU leadership in tackling global warming and 
provides an important contribution to of achieving carbon neutrality by 2050 in line with its “2050 long-
term strategy”.10 

 

Considering the intermittent nature of some renewable energy sources as solar, wind or ocean energy, 
the challenge is to secure a constant large-scale energy and electricity supply at all times. At the same 
time, energy must remain affordable for citizens.  

 

Today pumped hydro storage is vastly dominating energy storage in the context of electricity system, 
with well over 80% share. However, already by 2030 situation is predicted to considerably change with 
installed battery capacity reaching at least half of the pumped hydro storage capacity. 

Hydrogen and e-fuels will become similarly important by then, however while hydrogen is mainly 
attractive for its capability for high-volume and long-term storage, batteries are unbeatable from a point 
of view of efficiency. Main factors for batteries for energy storage are cycle life and costs. 

 

Circular Economy and Industrial Strategy – securing sustainability and jobs and growth 

 

The new Circular Economy Action Plan - For a cleaner and more competitive Europe (COM(2020)98 
final) from March 202011, requires to consider rules on recycled content, measures to improve the 
collection and recycling rates of all batteries to ensure the materials recovery. Furthermore, 
sustainability and transparency requirements (as e.g. carbon footprint, responsible sourcing or security 
of supply) and to provide guidance to consumers and facilitating reuse, repurposing and recycling should 
also be defined. 

 

Thus the Batteries Directive, the only piece of EU legislation entirely dedicated to batteries is currently 
being revised. The evaluation report of the Batteries Directive has been published on the 9 of April 2019. 
While the evaluation has adopted a broad perspective, some points have received particular attention, 
namely the management of hazardous substances in batteries, the collection and recycling of waste 
batteries or the directive’s capability to keep pace with technological change. Enabling measures, like 
those on labelling and information, have also been looked at.12 Research and Innovation will play a 

                                                           
9 https://ec.europa.eu/energy/topics/energy-strategy/clean-energy-all-europeans_en 

10 https://ec.europa.eu/clima/policies/strategies/2050 

11 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:98:FIN&WT.mc_id=Twitter 

12 https://ec.europa.eu/environment/waste/batteries/evaluation.htm 

https://ec.europa.eu/energy/topics/energy-strategy/clean-energy-all-europeans_en
https://ec.europa.eu/clima/policies/strategies/2050
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2020:98:FIN&WT.mc_id=Twitter
https://ec.europa.eu/environment/waste/batteries/evaluation.htm
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significant role in introducing new concepts and meeting the possible new targets imposed by the 
revised directive. 

 

At the same time the Council of European Union calls for action on batteries in several respects, 
including for the “transition to electro-mobility to be accompanied by coherent policies supporting the 
development of technologies that improve the sustainability and circularity of batteries” as outlined in 
conclusions on the circular economy (October 2019).13 

 

Driven by the ongoing clean energy transition and the uptake of zero emission mobility, demand for 
batteries is growing rapidly, making this market an increasingly strategic one at global level.  

 

The European Commission has proposed that the European industry takes up the challenge of becoming 
a global leader in the sustainable battery cell and pack manufacturing, able to compete with current 
manufacturing bases, mostly located in Asia.  

Thus, in October 2017 the European Commission launched the European Battery Alliance14 cooperation 
platform and in May 2018 endorsed a Strategic Action Plan on Batteries15 as part of the Europe on the 
Move package. The Action Plan aims to put Europe on a steady path towards leadership in this key 
industry, supporting jobs and growth in a circular economy, while ensuring cleaner mobility and an 
improved environment and quality of life for EU citizens.  

 

Within this action plan the Commission proposed to explore the feasibility of a public-private 
partnership to accelerate European battery R&I. 

In the European Green Deal, COM(2019) 640 final, the Commission announced that it would “continue 
to implement the Strategic Action Plan on Batteries” and thus continue with developing European 
Partnership on Batteries. 16 

 

In its New Industrial Strategy for Europe, March 2020 (COM(2020)102 final), the Commission highlights 
its intention to uphold Europe's industrial leadership in areas where it has a global competitive 
advantage delivering on the highest social, labour and environmental standards, allowing Europe to 
project its values, as it is the case of the emerging EU manufacturing industry of advanced batteries.17 

 

In line with the priorities of the Industrial Strategy, in May 2020, the industry proposed an Acceleration 
Plan set to create up to 1 million jobs in a European battery ecosystem worth €210 billion by 2022. 
European Investment Bank has also supported battery projects along the entire value chain– with loans 
amounting to € 1 billion having so far been allocated by the Bank, leveraging € 4.7 billion in total.  

The corona crisis has further highlighted the importance of the rationale behind the European 
Partnership in R&I – to bolster Europe’s resilience and strategic autonomy in critical industrial sectors 
and in key, game-changing technologies.  

The Commission Communication published in May 2020 “Europe's moment: Repair and Prepare for the 
Next Generation” known as a Recovery Plan also underlines importance of batteries value chain several 

                                                           
13https://www.consilium.europa.eu/en/press/press-releases/2019/10/04/the-council-adopts-conclusions-on-the-circular-
economy/ 

14 https://www.eba250.com/ 

15 https://ec.europa.eu/transport/sites/transport/files/3rd-mobility-pack/com20180293-annex2_en.pdf 

16 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN 

17 https://ec.europa.eu/knowledge4policy/publication/communication-com2020102-new-industrial-strategy-europe_en 

https://www.consilium.europa.eu/en/press/press-releases/2019/10/04/the-council-adopts-conclusions-on-the-circular-economy/
https://www.consilium.europa.eu/en/press/press-releases/2019/10/04/the-council-adopts-conclusions-on-the-circular-economy/
https://www.eba250.com/
https://ec.europa.eu/transport/sites/transport/files/3rd-mobility-pack/com20180293-annex2_en.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2019%3A640%3AFIN
https://ec.europa.eu/knowledge4policy/publication/communication-com2020102-new-industrial-strategy-europe_en
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times. Namely Communication states “the Commission will also focus on unlocking investment in clean 
technologies and value chains, notably through the additional funding for Horizon Europe.”18 

The initiatives under the partnership will forcefully support the European Union's recovery, aimed at 
building a more sustainable, competitive and resilient economy. 

 

In line with policy ambitions, the proposed European Partnership will deliver across the following cross-
cutting priorities: 

 

climate & environment - as introduced in the EU Commissions SEP study19, batteries are critical 
in efforts to cut greenhouse gas (GHG) emissions and mitigate climate change through their 
role in bringing secure supplies of clean, low-carbon energy to homes, businesses and vehicles. 
The use of batteries also allows greater penetration of (intermittent) renewables in the power 
sector and, thus, helps avoid the negative environmental impacts of fossil fuel-based power.  

 

circular economy - in relation to resource efficiency, materials in batteries can be recovered, 
used in multiple lives or recycled, some of them indefinitely, whereas fossil fuels – which are 
valuable for purposes other than energy production – are burned and lost forever.  

 

health – the elimination of fossil fuels from the mobility and energy sectors will improve air 
quality and thus reduce dangerous levels of hazardous particles impacting human health, 
especially in cities. Electromobility is also important to cut the noise pollution in densely 
populated areas.  

 

competitiveness - according to some forecasts20, from 2025 onwards Europe could capture a 
significant share of the batteries market, which may, in the long-term, reach a value of EUR 250 
billion per annum if compared to the current, almost non-existent market share. The immediate 
challenge to create a competitive and sustainable battery manufacturing industry in Europe is 
immense, and Europe has to move fast in this global race. 

 

technological sovereignty and reliability of supply – safeguarding the security of supply and 
European industry’s ability to export its products as part of a global value chain are vital 
components of the EU strategic autonomy needed to avoid creating new dependencies and 
vulnerabilities across the economy and society. 

 

Battery technological development, efficient, low emission production and widespread use across the 
value chain are imperatives for Europe on its transition towards a climate-neutral continent.  

R&I in these areas is the central solution to ensure that European batteries are performant, affordable, 
sustainable and safe. 

 

                                                           
18 https://ec.europa.eu/info/sites/info/files/communication-europe-moment-repair-prepare-next-generation.pdf 

19 Science for Environment Policy (2018) Towards the battery of the future. Future Brief 20.  
Brief produced for the European Commission DG Environment by the Science Communication Unit, UWE, Bristol. Available at: 
http://ec.europa.eu/science-environment-policy  

20https://ec.europa.eu/commission/sites/beta-political/files/factsheet-competitive-batteries-value-chain_april2019.pdf 

https://ec.europa.eu/info/sites/info/files/communication-europe-moment-repair-prepare-next-generation.pdf
https://ec.europa.eu/environment/integration/research/newsalert/pdf/towards_the_battery_of_the_future_FB20_en.pdf
http://ec.europa.eu/science-environment-policy
https://ec.europa.eu/commission/sites/beta-political/files/factsheet-competitive-batteries-value-chain_april2019.pdf
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1.2 The demand for batteries is steadily growing, but also the market 
balance risk 

 

The total rechargeable battery market worldwide in 2018 had a value of EUR 73 billion, among which 
44% (EUR 32 billion) were lithium-ion batteries representing a capacity of over 150 GWh. While the 
market for energy storage based on NiMH, NiCd or Li-ion technologies has been historically driven by 
battery demand for consumer electronics, mobility and stationary storage applications are arising as 
the areas offering further opportunities. As illustrated in Figure 1, the mobility sector is expected to 
drive significant growth in the next decade: by 2030, more than 80% of the demand is expected to come 
from mobility.  

 
Figure 1 - Annual Battery Demand (GWh) - forecasted evolution of the electric mobility, stationary power 
storage, consumer electronics, and machinery application areas from 2016 to 203021 

 

These forecasts are in line with the conclusions of a recent JRC report22. This report concludes 
that globally and in the longer term (towards 2040), annual sales of Li-ion battery cells for 
stationary and mobility are expected to grow exponentially. Their market value increases from 
EUR 24 billion in 2017 to about EUR 65 billion in 2025.  
 
Even under the most pessimistic projections, the size of the EV fleet will multiply by 50 in 2040 
compared with today (Figure 2).  
 
 

                                                           
21 McKinsey & Co, Metal mining constraints on the electric mobility horizon, April 2018 

22 Tsiropoulos, I., Tarvydas, D., Lebedeva, N., Li-ion batteries for mobility and stationary storage applications – Scenarios for 
costs and market growth, EUR 29440 EN, Publications Office of the European Union, Luxembourg, 2018, ISBN 978-92-79-
97254-6, doi:10.2760/87175, JRC113360 

https://www.mckinsey.com/industries/oil-and-gas/our-insights/metal-mining-constraints-on-the-electric-mobility-horizon
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC113360/kjna29440enn.pdf
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Figure 2 - Projections of the global EV fleet over time  
Source: JRC (ref.6) based on different studies and scenarios 

 
Moreover, more ambitious scenarios in terms of climate targets lead to higher deployment of 
EVs, and with this also rising the demand for batteries. EVs alone are projected to demand 65 
– 80 %, 80 – 95 % and 90 – 95% of the total production of Li-ion batteries by 2020, 2025 and 
2030, respectively, compared with about 55 % today. In the long-term, the global market for 
EVs may exceed EUR 200 billion yearly. 
 
The same report concludes that, from a niche application today, Li-ion batteries for stationary 
storage are projected to increase rapidly over time. In the near-term, most projections see an 
increase by up to an order of magnitude, from about 8 GWh deployed in 2019 to between 40 
and 80 GWh of annual deployments by 2025. Beyond 2025, the projected steep growth 
continues: the lowest estimates range from 8 to 100 GWh, and the highest estimates reach 400 
GWh in 2030, ultimately leading to cumulated storage installed (covering all battery 
technologies) of 1 300 GWh in 2040 (Figure 3). 
 

 
Figure 3 - Projections of total stationary storage installed front- and behind-the-meter globally 
Source: JRC (ref.6) based on various literature sources  
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The expected global market growth of lithium-ion batteries according to the JRC estimates highlighted 
in the European Commission communication on the Implementation of the strategic action plan on 
batteries (April 2019)23 is further illustrated in figure 4 below.  

 

 
Figure 4 - factsheet based on the JRC Science for Policy Report, Tsiropoulos I. et al. (ref.6) 

 

As mentioned in the figure above, the market demand risk is almost non-existent; the challenge is to 
ensure the supply. The capacity of the industrial lithium-ion battery cells manufacturing in Europe is 
critically low. Figure 5 represents the market share for lithium cells manufacturing in the world. 

 

 
Figure 5 – Lithium-ion batteries cell production in the world, 201924 

More than 90% of global manufacturing capacity is located in Asia. However, not only the industrial 
capacity but also know-how, processes, skills and supply chain is concentrated around the regions 
dominating the market.  

 

                                                           
23 https://ec.europa.eu/commission/sites/beta-political/files/report-building-strategic-battery-value-chain-april2019_en.pdf 

24 C. Pillot, Nice batteries conference, Oct 23, 2019. 

https://ec.europa.eu/commission/sites/beta-political/files/report-building-strategic-battery-value-chain-april2019_en.pdf


 

 

13 

In addition to the issue of the limited economic benefits due to the small market share, the dependence 
on the Asian countries raises strategic stability concerns for Europe. 

This situation is particularly critical when it comes to the development of electric vehicles in Europe. 
Indeed, it appears that the vast majority of electric vehicles manufactured in Europe depend on the 
import of battery cells manufactured in Asia.  

The status of this value chain has been analysed in a 2017 JRC report.25 This report concludes that EU 
industry has some production base in all segments of the battery value chain, but it is far from being 
self-sufficient.  

Raw and advanced/processed materials, cell component and cell manufacturing value chain segments 
in Europe holds a minor share of the market, whereas in the battery pack and vehicle manufacturing 
and recycling segments Europe is among the market leaders. Within the car manufacturing segment, 
the European industry is expected to maintain its position as it transitions to EV production. 

The manufacturing of electronic appliances in Asia has represented a significant advantage for the Asian 
battery industry, facilitating the supply of locally manufactured lithium batteries.  

In addition, development and support of the battery industry have been considered a strategic objective 
for years in Japan, China and Korea, leading to strong support for local investment. China has played a 
predominant role in recent years, and the competition is fierce.  

 

As highlighted in the SGI 2019 survey26, far greater attention is paid in the EU to Environment policies, 
while R&I policies, which deliver the technology to reduce environmental impacts, are less supported. 
As an example, figure 6 below illustrates the relative performances of R&I and Environment policies in 
Europe, USA and South Korea: the R&I support policy in the EU is assessed as less favourable than in the 
US and South Korea while the reverse is observed for environmental policies. 

 

 
Figure 6 – Comparison of R&I and Environment policies performances in EU, USA and South Korea 

SGI 2019 Survey - © Bertelsmann Stiftung 2019 

                                                           
25 Lebedeva, N., Di Persio, F., Boon-Brett, L., Lithium ion battery value chain and related opportunities for Europe, EUR 28534 
EN, Publications Office of the European Union, Luxembourg, 2017, ISBN 978-92-79-66948-4, doi:10.2760/6060, JRC105010 

26 The “Sustainable Governance Indicators” (SGI) is a platform built on a cross-national survey of governance in 41 EU and 
OECD countries - https://www.sgi-network.org/2019/ 

https://publications.jrc.ec.europa.eu/repository/bitstream/JRC105010/kj1a28534enn.pdf
https://www.sgi-network.org/2019/
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Both should go hand in hand. The combination of an accelerated innovation with an improved 
regulatory Framework will provide a strong foundation for European industry competitiveness. 
Particularly, it is expected that new sustainability requirements applicable to batteries put on the market 
in Europe (such as carbon footprint or Corporate Social Responsibility) will enable a new competitive 
field.27 

 

1.3 First steps in establishing industrial capacity in Europe – investments, 
 but also innovation  

 

Several strong industrial and innovation alliances are springing up across the value chain, for instance: 

 Mining in Finland, Portugal, Spain and the Czech Republic; 

 Cathode materials in Belgium, Finland, Germany and Poland; 

 Other Battery materials in Belgium, France and Italy; 

 Cell manufacturing in Sweden, Germany, France and Italy, with additional announcements in 
Slovakia and the Czech Republic; 

 Battery packs in Germany and Poland; 

 Recycling in Belgium, Germany and Poland. 

 

In December 2019, the European Commission approved under EU State aid rules a first Important 
Project of Common European Interest (“IPCEI”)28 jointly notified by Belgium, Finland, France, Germany, 
Italy, Poland and Sweden to support research and innovation in the common European priority area of 
batteries. The seven Member States will provide in the coming years up to approximately €3.2 billion in 
funding for this project, which is expected to unlock an additional €5 billion in private investments 
(figure 7).  

 

 
Figure 7 - The direct participants, the Member States supporting them and the different project areas of 
1st IPCEI on Batteries 

 

                                                           
27 https://rechargebatteries.org/wp-content/uploads/2020/01/Position-Paper-RECHARGE_Batteries-fit-for-Europe_2019.pdf 

28 https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6705 

https://rechargebatteries.org/wp-content/uploads/2020/01/Position-Paper-RECHARGE_Batteries-fit-for-Europe_2019.pdf
https://ec.europa.eu/commission/presscorner/detail/en/ip_19_6705
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A second battery consortium using the same investment scheme should be announced soon (at the 
time of writing). Quick establishment of these two IPCEI project consortia is vital for Europe to prepare, 
thanks to R&I (which is beyond state of the art) and pre-commercial activities supported by these 
projects, the deployment of its own manufacturing capacity at scale, thereby establishing a competitive 
European battery industry. These MS investments in companies are critical for reinforcing the autonomy 
and technological sovereignty of Europe in a key industrial sector such as automotive, one of the big 
employers of the European economy (which represents 2.5 million jobs in manufacturing in the EU).  

 

 

1.4 European Research and Innovation on batteries so far 
 

1.4.1 SET-Plan & Batteries Europe - European Technology and Innovation Platform  

 

The SET-Plan (Strategic Energy and Technology Plan), adopted by the European Union in 2008, was a 
first step to establish an energy technology policy for Europe, covering a broad range of energy 
technologies, including Action 7 on Batteries. In March 2017, interested Member states/Associated 
countries, stakeholders and the European Commission created a temporary working group which took 
first attempt to set technological targets, identify R&I activities and proposed relevant funding 
opportunities. 

In 2019, the Commission upscaled and formalised the work done in the temporary working group and 
launched a European Technology and Innovation Platform (ETIP) “Batteries Europe” to advance battery 
research dialogue bringing together the industry stakeholders, the research community and the EU 
Member States to foster cooperation and synergies between relevant battery research programmes.  

This platform elaborates the global strategic R&I agenda for batteries, overarching all TRL levels, stages 
of the value chain and applications, and delivers a broad range of technology roadmaps. It monitors and 
coordinates the numerous battery-related research programmes launched at EU and national levels, as 
well as private sector initiatives.  

 

 
Figure 8 - Anticipated scheme of the European Battery R&I ecosystem 

 

 

An EU R&I partnership is now needed to ensure timely and effective take-up of the opportunities 
provided by the next generations of sustainable batteries that have been identified by the battery 
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community and implement coherent and strategic research and innovation agenda through mobilising 
resources and commitments from industry, research and other organisations with the support of 
Member States. Involvement of a broad stakeholder base ensures a joint vision on priorities across the 
battery value chain and enables participants in all member states to join forces on the selected R&I 
activities. 

 

1.4.2 Horizon 2020 support for batteries R&I 

 

Horizon 2020 alone has granted EUR1.34 billion (2014-2020) to projects for energy storage on the grid 
and for low carbon mobility, among others including battery energy storage.  

 

Up to 2018 batteries research was scattered across the priority areas; however, the funding level 
remained substantial – over EUR 250 million were allocated to battery projects in the first four years of 
Horizon 2020.  

 

In 2018, a new dedicated cross-cutting call "Building a low carbon, climate-resilient future: next-
generation batteries" was included in the revised H2020 Work Programme. 

The budget for 2019 within this call on batteries was EUR 114 million covering seven topics. The deadline 
for submission of proposals was 25 April 2019. As a result, 82 proposals had been received with the 
total requested EU contribution of almost EUR 500 million, which represented five times more than the 
available budget, involving almost a thousand participants. Following the evaluation phase, 21 proposals 
had been selected for funding. This demonstrates the high level of engagement and dedication from 
the R&I community and industry which requires support to create a firm foundation of knowledge for 
the growing European Battery industry.  

 

One of the strategically most important initiatives funded so far is the Coordination and Support action 
“Battery 2030+”. In March 2020, this initiative published the Battery 2030+ roadmap, which advocates 
research areas that will provide the European battery industry with lower TRL, disruptive tools and 
battery technologies to be developed in the long term. Among the budget of EUR 132 million allocated 
to batteries in the H2020 work programme for 2020, EUR 42 million is allocated on calls in line with the 
Battery 2030+ roadmap, to start implementing its ambitious goals. Moving forward, the Battery 2030+ 
initiative will facilitate and monitor the progress of the implementation, ensure access to competences 
across Europe and identify future research needs and gaps for long-term research.  
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2 Common vision, objectives and expected impacts  

Batteries Partnership vision is to establish by 2030 in Europe best in the world innovation 
ecosystem to boost a competitive, sustainable and circular European battery value chain and 

to drive the transformation towards a carbon-neutral society.  

 

The Partnership ambition is to prepare and equip Europe to commercialise the next-
generation battery technologies by 2030, which will enable the rollout of zero-emission 

mobility and renewable energy storage. 

 

Europe has to move fast.  

 

In order to achieve the ambition in the general context described under section 1., the sector has to 
face four major, interdependent challenges:  

 

Competitiveness 

It must be possible to produce competitive battery solutions in Europe; otherwise, the aforementioned, 
established players in Asia will further expand their market domination and capture alone the growing 
market potential in Europe and elsewhere. Competitivity embraces technical performance, such as 
energy and power density or lifetime, and affordable costs. 

R&I is crucial to reach ambitious performance targets, introduce abundantly available, low carbon-
intense and low-cost materials, enhance efficiency and lifetime and develop cost-effective material 
processing, cell manufacturing and recycling processes and machinery. Only the combined effects of 
economies of scale (high volume manufacturing) and technology innovation along the battery value 
chain will enable Europe to catch up in the competition race with Asian players  

 

Sustainability  

Whilst batteries will indirectly enable massive GHG reductions, it is crucially important that battery 
manufacturing itself is done at the lowest possible environmental footprint and in respect of UN 
Sustainable Development Goals, embracing transparency and respect of international good practices 
along the entire value chain, including raw materials. Furthermore, the carbon and environmental 
footprint during the operational life of batteries and at their end-of-life need to be minimised. The 
industry needs to shift towards a circular value chain.  

Besides the fundamental work in material research, R&I is necessary to reduce the carbon intensity of 
industrial processes like refining and manufacturing, to enhance the depth and efficiency of recycling, 
and contribute to implement a circular economy on batteries.  

 

Industrial upscaling  

In order to satisfy future market demand in Europe, construction of high-volume “Gigafactories” with 
manufacturing capacities of several 10’s of GWh of battery cells is needed. Furthermore, upstream 
industries like mining and refining, and components production, as well as downstream industries for 
battery system manufacturing and integration will need to multiply their current capacities. Such 
industries need to be highly automated, energy and material-efficient and at the lowest environmental 
footprint, and able to manufacture future battery technologies. Investments will only be executed if the 
industry can demonstrate its ability to achieve future-proof, cost-effective and sustainable industrial 
processes exceeding current state-of-the-art of Asian manufacturers.  
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R&I for advanced refining, manufacturing and recycling methods and machinery, strongly 
interconnected with material research, will allow achieving these ambitions. 

 

Market uptake  

Successful and fast market uptake will depend on a number of technical and non-technical aspects. First 
of all, the integration of batteries into the various functional systems they power is key for customer 
and market acceptance and can represent up to 50% of the entire system value. Integration needs to 
be user-specific and user-friendly, with significantly different challenges between sectors such as 
automotive, rail, air or waterborne transport, industrial or stationary usages. Integration also needs to 
take into account the necessary infrastructure (charging, grid connection) as well as end-of-life 
measures like re-use and dismantling. Furthermore, market uptake depends on policy and regulation, 
concerning materials, logistics, end-of-life on the one hand, as well as application or segment-specific 
frameworks ruling the usage of the functional system as such.  

R&I is needed in all these fields, some of which will be very application-specific (e.g. battery modules 
for EV’s), whilst others are transversal across several or all applications, e.g. safety, digital passport and 
information systems). Finally, strong upstream interaction with policymakers is needed in order to 
ensure policies and regulation anticipate sufficiently the innovations to come.  

 

The ambitious objectives of mobility, energy storage and industrial strategy can be reached by 
mobilising financial investments in establishing the manufacturing bases in Europe. However, the goal 
is not only to catch up but to become world leaders in battery energy storage technology and its 
manufacturing. Only through R&I can we deliver breakthrough innovation and disruptive inventions to 
push up the boundaries of technological performance of materials and chemistries, to increase the 
effectiveness of manufacturing processes, to ensure smart integration in applications and to guarantee 
reuse or recycling and sustainability of the whole battery value chain in an affordable way.  

 

Results of R&I developed in the Partnership are expected to be rapidly taken up by the emerging 
industry, notably since most of the industrial players are expected to take part in the Partnership. Thus 
also considerably shortening the time from lab to market.  

 

 

2.1 General objectives of the Partnership 
 

Mobility and energy sectors face drastic environmental, societal, and political pressure to shift towards 
clean technologies, at the same time maintaining jobs and growth. The Partnership general objectives 
therefore encompass (GO1) contribution to climate neutrality; (GO2) ensuring sustainable growth and 
industrial leadership; and (GO3) contribution towards improving air quality and environmental 
conditions. 

 

The general objectives are as follows: 

 

General objective #1:  

to contribute to make Europe the first climate-neutral continent by 2050 
 

Batteries are a key technology required to decarbonise the European energy system, both  

o in the transport sector (electrification of transport, enabling a shift to sustainable mobility); 
and  
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o in the power sector (stationary energy storage of intermittent renewable energy sources, 
enabling a clean and secure energy supply).  

Supporting the power sector will also have a positive impact on decarbonising industry (via electrification 
of industrial processes). 

 

In order to make this happen, affordable, sustainable batteries must be quickly available and broadly 
adopted as key enablers: 

o for e-mobility, substituting combustion engines across all transport sectors (road, off-road, 
rail, air, water) 

o for an energy system based on renewables, providing the necessary flexibilities, system 
capacity and grid stability needed under high penetration of variable renewable 
generation.  

 

 

 

General objective #2:  

to enable the European leadership in the battery industry across the value chain, creating 
economic growth and jobs in a circular economy 

 

Batteries represent a new and fast-growing market for Europe across the full value chain (from raw 
materials to advanced materials, battery cells, modules, packs, battery management systems, and e-
mobility or stationary applications).  

Europe can pave the way towards a circular battery value chain in order to reduce the raw material and 
carbon footprint of the European economy, leveraging the European assets in terms of industrial 
knowhow (recycling industry) and regulatory framework (updated Batteries directive).  

The Partnership will have to pay particular attention to initial and lifelong education, as skills will be a 
condition for Europe to catch up in the field of batteries. 

 

In order to make this happen, massive industrial upscaling in Europe needs to occur and be based on  

o available advanced battery materials 
o competitive cell and battery technologies  
o BAT technologies in manufacturing and recycling  

 

 

General objective #3: 

to contribute to achieving a zero-pollution ambition for a toxic-free environment 

 

Batteries will enable the deployment of fully electric vehicles with zero local emissions of air pollutants 
(such as NOx), in particular in urban areas.  

Likewise, batteries will enable other mobility & transportation segments (trucks, buses, rail, offroad, 
waterborne and aviation) as well as fossil-based power generation to significantly reduce or eliminate 
emissions. 

In addition, the entire value chain of battery production and dismantling will be optimised to achieve a 
fully sustainable process over the whole battery life cycle – from battery-grade raw materials up to 
recycling processes – with minimal carbon emissions and environmental impacts. This will lead to an 
improved environment and quality of life for European citizens. 
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In order to make this happen, batteries made in Europe must have the world lowest carbon and 
environmental footprint throughout their life cycle, which embraces materials, manufacturing, usage 
and recycling. 

 

 

 

2.2 Specific objectives and technical targets of the Partnership 
 

The Partnership on batteries will, in a coordinated manner, generate knowledge and innovations so 
accelerating the learning curve and filling in the current gaps in the European battery value chain. 
Innovations fit to be industrialised will be rapidly implemented while more ambitious concepts will be 
nurtured with a view to developing and sustaining a long-term competitive edge. 

The dimension of the global battery ecosystem also has to be taken into account. Due to the current 
lack of development and very limited market share of cell manufacturing in Europe, there is also a lack 
of development of the related supply chain: from the specific chemicals, mechanical and electronic 
components, to the specialised manufacturing equipment, as a large number of the more competitive 
companies in the supply chain are based outside Europe. This has a significant impact on the ability of 
the battery industry to become competitive with a European manufacturing base.  

The need to import competences has been identified with the first companies developing industrial 
capacities in Europe (e.g., Northvolt), but the target for the longer term is to make Europe globally 
competitive and independent from foreign technologies. The Partnership will coordinate R&I efforts to 
identify and develop the key technologies required for an innovative, competitive and sustainable supply 
chain in Europe, developing at the same time the highly needed skills and trained workforces. 

In line with the general objectives, the specific objectives of the Partnership are as follows: 

 

Specific objective #1:  

to provide the European industry with differentiating technologies in battery materials, cell 
design and manufacturing and recycling, supporting the development of an innovative, 
competitive and sustainable battery manufacturing industry in Europe 

 

The European share of global cell manufacturing is projected to increase from 3% in 2018 to a significant 
share by 2030 (more than 15% by 2028 according to the JRC estimates highlighted in the European 
Commission communication on the Implementation of the strategic action plan on batteries of April 
201929). This will lead to more than 200,000 direct and indirect jobs in cell manufacturing by 2028.  

One of the most crucial aspects of battery development in which Europe needs to build competencies 
and a world-leading knowledge base is battery component and cell manufacturing. Environmentally 
sustainable and cost-effective manufacturing will be essential to give Europe a competitive edge. 

Currently, the level of processing of battery raw materials and production of advanced materials in 
Europe is marginal. Taking into use improving yields and material performance in minerals and metals 
processing as well as in advanced materials production whilst reducing energy consumption and CO2 
footprint of battery materials will be essential to achieve sustainable battery material production in 
Europe. Furthermore, given the rapid growth of the e-mobility and energy storage industries, Europe 
will face a serious challenge to effectively handle a large number of used Li-ion batteries. The 
stream/flow throughout the value chain of Li-ion batteries across Europe is very diverse. The large 

                                                           
29 https://ec.europa.eu/commission/sites/beta-political/files/report-building-strategic-battery-value-chain-april2019_en.pdf 

https://ec.europa.eu/commission/sites/beta-political/files/report-building-strategic-battery-value-chain-april2019_en.pdf
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variety in battery types, sizes, shapes, connections and chemical compositions make it very difficult to 
be disposed of effectively, at a maximum possible take-back rate, and with minimum CO2 footprint. This 
could be achieved, among others, by re-directing some used batteries to second life applications after 
expert diagnosis and assessment of state-of-health. Sorting technologies are therefore another area to 
be further developed. 

The Partnership on batteries will strongly contribute to create and maintain such a cell manufacturing 
base in Europe, by providing the European industry with differentiating technologies in the fields of raw 
materials (battery-grade), advanced materials (for example, in the case of the state-of-art lithium-ion 
battery cells, advanced materials represent between 50% and 70% of the cost structure), cell design and 
manufacturing processes, and battery recycling processes. Upstream materials industry also projects 
huge investments, with associated jobs creation. The entire life cycle, from raw materials across 
cells/battery manufacturing to recycling, will be designed with sustainability and minimal environmental 
impact in mind. 

 

The tables below aim to present, in a concise way, for the detailed targets of every specific objective 
(“SP#”), the outcomes that could reasonably be expected from the Batteries partnership. 

Being successful in achieving the outcomes suggested in the table will not entirely rely on the Batteries 
Partnership actions. While the Partnership will carry out additional activities to tackle some of the 
above-mentioned challenges related to market, societal and regulatory uptake, many of them are not 
under the control of the Partnership and will also need to be carried out in parallel. 

SMART operational objectives will be defined, along with methods for their monitoring that are aligned 
with the scope and funding of the Batteries Partnership. This exercise will be part of the SRIA 
preparation (see the section on the SRIA preparation below), leading to possible modifications in the 
tables. 

The Batteries partnership will also bring a major contribution to broader additional outcomes not listed 
in the table (for example the transformation of the energy production system, zero-emission urban 
areas, market accessibility, leadership position in exports…). 

 

Detailed targets SP#1 Measurable outcomes by 2030 

raw materials New methods for sustainable processing of battery-grade primary 
and secondary raw materials applied in processing facilities. 

advanced materials New cathode and/or anode materials tested at least in first 
industrial deployment scale. 

Disruptive batteries electrolytes or other non-active materials used 
in large scale manufacturing.  

High throughput data-driven materials and interfaces development  

cell design Enabled smart functionalities for specialised markets and/or on 
first industrial pilots for mass manufacturing. 

Reaching maximum efficiencies through alternative design 
concepts applied in mass manufacturing. 

Digitalisation of cell design put in place. 

Advanced and disruptive concepts for high cell performances are 
fully developed. 

manufacturing processes Innovative concepts to increase manufacturing efficiencies are 
applied in mass-scale manufacturing. 

Environmentally sustainable, fully automated and flexible 
manufacturing techniques applied in mass-scale manufacturing. 
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Digitalisation and increased use of virtual tools applied in mass-
scale manufacturing. 

New approaches applied to decrease capex and opex for battery 
manufacturing. 

Resource-efficient intelligent electrode and cell production 
machinery applied in mass-scale manufacturing 

recycling technologies Best-in-world recycling facilities established in Europe.  

Recyclability rates maximised and applied in recycling facilities.  

Methodologies developed and implemented to upgrade 
recycling/refining facilities to meet waste streams and new 
recycling methods, e.g. direct recycling. 

Increased levels and improved purity of secondary raw materials 
are used in manufacturing. 

New concepts for automated sorting, dismantling and recycling 
concepts for high-throughput with variable input of batteries are 
fully applied in large-scale recycling facilities. 

 

 

 

Specific objective #2:  

to develop sustainable and affordable battery solutions for clean mobility, including the 
transport sector 

 

Transport in general and the personal vehicle sector in particular will dominate growth in demand for 
battery cells in the mid-term, as is already the case today. This will play a key role in driving down costs 
thanks to significant economies of scale. However, large scale and specialised batteries will also be 
developed for waterborne and aviation sectors.  

Solutions developed within the Partnership will contribute to offering the same or greater usability and 
safety than conventional means of transport at similar or reduced cost level (total cost of ownership), 
while achieving decarbonisation targets. The innovative technologies developed by the Partnership on 
batteries will target mobility applications, in particular road transport (which will remain the largest 
battery market by far in the foreseeable future), but also other modes such as waterborne or airborne 
transport. Sustainability of batteries should become a competitive and differentiating advantage for the 
EU, in line with the European Green Deal objectives. 

 

Detailed targets SP#2 Measurable outcomes by 2030 

greater usability and 
guaranteed safety for citizens 

Ultra-high performance battery technologies integrated in the 
modes of transport available on the market (road, rail, air, water) 

Battery technologies compatible with ultra-fast charging 
infrastructure (in liaison with 2ZERO, Waterborne). 

Optimised tailored battery systems, including battery management 
(in liaison with 2ZERO, Waterborne, Clean Aviation, Shift2rail). 

Comprehensive safety assessment methodologies developed and 
adopted. 

reduced cost level New digitalisation and modelling tools fully integrated in testing 
and validation process of batteries. 
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New approaches applied to decrease costs. 

 

 

Specific objective #3: 

to enable a cost-effective integration of renewable energy sources in the power grid 

 

The innovative technologies developed by the Partnership on batteries will also target stationary energy 
storage applications, which are key to provide a sufficient level of flexibility to the power grid when 
increasing the share of variable renewables in the energy mix, support the utilisation of industry 4.0, 
and boost the development of small robotised devices dedicated to the industry or private households. 

This will also guarantee the energy sector decentralisation and empower individuals through flexible 
energy solutions.  

Detailed targets SP#3 Measurable outcomes by 2030 

sufficient level of flexibility to 
the power grid 

Scalable stationary batteries for utility-scale applications with 
multi-service flexibility made available. Significant level of market 
roll-out of stationary energy storage solutions among industry 
sector. 

Affordable stationary batteries for residential applications made 
available for individuals. Level of market roll-out of stationary 
energy storage among households. 

Full economic, technical  and environmental assessment of second-
life applications through demonstration and LCA 

Comprehensive safety assessment methodologies developed and 
adopted. 

 

Figure 9 below summarises the intervention logic for the Partnership, highlighting (green sections of the 
arrows) the key challenges to be tackled for every detailed target of each specific objective, to achieve 
the above-mentioned outcomes.  

 

 
Figure 9 – scheme of the Intervention logic for the Batteries Partnership 
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With progressing deployment, the specific objectives of the partnership will trigger positive trends and 
contribute to the general objectives (GO) that will yield the expected impacts (see section 3.8). 

 

2.3 Technological scope and technical targets of the Partnership 
 

The Partnership on batteries will mainly cover R&I activities dealing with the upstream segments of the 
battery value chain, from raw materials to battery cells manufacturing, regardless of the 
chemistry/technology (as long as it matches the objectives of the Partnership). It will also cover circular 
economy actions. 

While R&I will be performed on all parts of the value chain, advanced materials and battery cell design 
and manufacturing are seen as the key activities of the proposed Partnership, for which well-structured 
coordination will allow Europe to develop the most differentiating technologies. These parts of the value 
chain have been identified in a recent JRC report as the ones requiring key R&I activities in order to 
achieve the goal of a competitive EU battery industry30. In addition, battery recycling and secondary raw 
materials are also a key priority of the Partnership. 

 

 
Figure 10 - Technological scope of the Partnership (focus areas in yellow) 
 

The Partnership should, therefore, allocate a substantial part of its resources on the advanced materials 
and battery cell manufacturing & design segments, along with circular economy aspects: 

- innovative active materials and related components (battery-grade raw materials, cathodes, 
anodes, current collectors, binders, electrolytes and in particular solid-state future 
electrolytes), new processes and equipment to manufacture them, and novel methods for 
accelerated discovery and engineering of materials and interfaces; 

- other materials (separators, casing, mechanical components, etc.); 

- cell assembly technologies (the transition to solid-state battery will create the opportunity to 
invest in new manufacturing technologies to compete worldwide); 

- battery recycling processes and secondary raw materials. 

 

In terms of TRL levels, both enhancement of close-to-market Li-ion technologies (TRL 5-8), as well as 
new promising and longer-term breakthrough technological solutions (TRL 2-4) will be included, 
provided they significantly contribute to achieving the defined specific objectives and to the long-term 
directionality of the proposed Partnership within a reasonable timeframe. Aiming at creating industrial 
impact as soon as possible while, at the same time, nurturing European knowledge basis in the field to 
secure future disruptive technologies to be ahead in the race for the future generation of sustainable 
batteries, the Partnership will have to find an appropriate balance between short-to-medium term and 
long-term R&I activities. 

 

 

                                                           
30 Steen M., Lebedeva N., Di Persio F., Boon-Brett L., EU Competitiveness in Advanced Li-ion Batteries for E-Mobility and 
Stationary Storage Applications –Opportunities and Actions, European Commission, Petten, 2017, JRC108043 

https://publications.jrc.ec.europa.eu/repository/bitstream/JRC108043/kjna28837enn.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC108043/kjna28837enn.pdf
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In order to achieve the specific objectives and respective outcomes, the following are common technical 
targets for 2030, which will benefit all markets segments (in line with the ambitious targets of the SET-
Plan Action 7): 

 

- increase battery energy density (+60% compared to 2019 state-of-the-art values), 

- increase power density and charging rate (depending on the use case, e.g. charging time below 
20 min for 80% Delta SOC for a passenger car), 

- improve cycle lifetime (at least by a factor of 2 compared to 2019 state-of-the-art values), 

- reduce battery cost (-60% compared to 2019 values), 

- ensure battery safety in the different targeted application sectors (EUCAR cell safety level31 – 4 
for automotive; 2 for aviation and waterborne), 

- implement worldwide Best Available Technologies in manufacturing and recycling operations 
(plants generation 4.0 or 5.0), 

- enhance the sustainability of the main supply chains of battery raw materials and achieve the 
lowest possible carbon footprint of the supply chain from raw materials extraction through 
battery manufacturing, use and recycling (enabling to achieve, and preferably exceed, the 
quantitative targets of the ambitious roadmap of the upcoming Batteries Directive). 

 

While some of these technical targets may, at first sight, appear less directly relevant for some specific 
applications than others, they are consistent with the main application sectors identified by the 
Partnership (electrified transport and stationary storage applications):  

Increasing energy density is a key requirement for road transport applications, as well as for other 
transport modes (such airborne transport); in addition, increasing the energy density (in kWh/l or 
kWh/kg) will usually lead to cost reduction (in €/kWh), which is crucial for stationary and waterborne 
applications (requiring a low cost in terms of €/kWh/cycle).  

Increasing the power density is mandatory both for transport applications (e.g., for fast charging) and 
stationary applications (for grid services at short time scale, such as frequency regulation).  

Improving cycle lifetime is required for several stationary applications (in particular to reach a very low 
cost in terms of €/kWh/cycle), and is also needed for some transport applications (such as PHEV).  

Reducing battery cost is absolutely essential for all applications.  

Ensuring battery safety is also a key requirement for all applications, although the required level of safety 
can change depending on the application sector; the development of battery technologies with higher 
levels of safety (urgently required for waterborne and airborne transport) can only have a positive 
impact on other applications such as road transport and stationary energy storage.  

Recyclability and sustainability are an essential requirement in the framework of the European Green 
Deal in order to decarbonise and ensure materials supply in the value chain, to decrease European 
dependence on CRM, and to establish EU industry standards as worldwide leading references for 
sustainability.  

 

The technical targets for 2030 are very ambitious and will require close collaboration to develop 
breakthrough innovations in the key areas listed below.  

 

The Partnership has a very high ambition in terms of technology development and as such will, through 
strong industrial leadership and prioritisation, enact its Strategic Research and Innovation Agenda, 
building upon the strategic input provided by the Technology Platforms, in particular the ETIP Batteries 
Europe. 

                                                           
31 https://www.eucar.be/battery-requirements-for-future-automotive-applications/ - p.11 

https://www.eucar.be/battery-requirements-for-future-automotive-applications/
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In particular, increasing the energy density by +60% will require the development of radically new cell 
chemistries and technologies such as solid-state batteries incorporating lithium metal anodes. 
Furthermore, reaching the ambitious SET-Plan targets will also require the development of new 
methods and tools to accelerate the discovery and engineering of battery materials and interfaces, such 
as the Materials Acceleration Platforms proposed in the “Battery 2030+” research agenda, which are 
based on a combination of artificial intelligence, multi-scale modelling, and high-throughput material 
synthesis and characterisation. 

For Europe to be able to grow its market share in the future, it has to accelerate the development of 
the know-how in electrochemistries, materials, manufacturing processes and integration, notably by the 
digitalisation of the R&I pipeline. The proposed Partnership shall highly contribute to close this gap and 
bring closer industry-research collaborations to develop the knowledge, skills, and accelerate the 

implementation of innovations in the battery industry in Europe32. 

  

2.4 Key Performance Indicators and Exit Strategy of the Partnership 
 

The Key Performance Indicators (KPIs) will allow efficient monitoring of both strategic and operational 
aspects of the Partnership, as well as outputs of the funded projects within the Partnership. Where 
impossible to put a quantifiable target, KPIs shall aim at the maximal value and greatest impact. These 
KPIs are preliminary and will be adjusted in the next steps of preparations to ensure alignment with the 
overall monitoring framework for European Partnerships.  

 

Proposed operational KPIs of the functioning of the Partnership: 

- number of members in the private side Association 
- number of SMEs among the members in the private side Association 
- number of SMEs involved in the projects funded by the Partnership 
- ratio of private/research organisations/higher and secondary education organisations in the 

projects funded by the Partnership  
- indicator for broad stakeholder coverage of different sectors involved 

 

Proposal for output KPIs resulting from projects or Partnership activities: 

- progress towards the SRIA targets, including international benchmarking  
- number of patents, technology transfers, and publications 
- number of high-level scientific conferences where projects present their results 
- number of individuals educated in the field to MSc level, to PhD level, etc. 
- elevation level of TRL for given technologies 
- quantitative expected leverage effect (private investments that are triggered due to the 

advancements from R&I projects) 

Finally, the growth of the battery production capacity in Europe can be used to monitor the success of 
the development plan. 

 

 

Exit Strategy 

The Partnership should be active at least for the seven years duration of Horizon Europe.  

The achievement of its goals would imply that there is no need to extend the duration of the Partnership 
after the lifetime of Horizon Europe (although some projects will be granted in the last year of Horizon 

                                                           
32 Along with 2Zero and other applications partnerships for system integration aspects 
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Europe, which will be closed after the final calls in 2027). The ETIP Batteries Europe will monitor the 
projects co-financed by Horizon Europe until the end of their lifetime and will form the key platform for 
exchanges of information regarding RD&I activities related to the Partnership, their implementation and 
possible barriers to implementation.  

The KPIs will be used to monitor the success and progress of the Partnership. A dedicated strategic 
monitoring plan shall be developed in the SRIA and include intermediate targets, once the technology 
roadmap is developed but before the Partnership is launched. These documents have to be agreed with 
the European Commission. Yearly strategic monitoring would allow for assessment of the progress 
towards the Partnership’s objectives and would allow for informed decision making regarding the 
progress and functioning of the Partnership.  

The latest developments on the world market, industrial investments and market access of the new 
products shall be continuously monitored. An exit or adaptation case scenario will be implemented 
earlier if the Partnership fails to operate, if policy priorities are met by other means or have changed, if 
technological objectives have been met, if the Partnership fails to demonstrate achievements or value-
added etc.  

 

2.5 R&I investments to achieve the specific objectives of the Partnership 
 

The typical level of investment in R&I along the battery value chain industry, required to maintain the 
battery technology at a competitive level, is expected to be more than 5% of the Battery market 
turnover.  

In addition, the battery cell manufacturing is an investment intensive industry, requiring high volume and 
highly automated manufacturing processes. Capital costs per unit of battery manufacturing capacity 
trends converge to about 90-100 million €/GWh in 201933.  

The industry investment in the final phases of the new technologies (moving from TRL7 to TRL 9) is 
important, as significant pre-industrial validation is needed: pilot equipment, product design for 
manufacturability updates, etc.  

The partners’ assessment is that the achievement of the Partnership’s objectives is estimated to require 
an overall mobilisation of R&I resources of at least one billion Euro per year over the next decade34. 
Necessary Union contribution will be defined at a later stage, depending on the overall ambition, SRIA 
and scope covered by Horizon Europe intervention. 

 

Depending on the projects and programs, it is expected that a part of the pre-industrial investment will 
be supported by/ pooled from Cohesion policy funds, IPCEIs, and other public investors - like EIB - having 
financial products for pilot lines and demonstrators. 

  

                                                           
33 IEA, Announced capital costs per unit of new EV and energy storage battery manufacturing capacity, 2010-2019, IEA, Paris 
https://www.iea.org/data-and-statistics/charts/announced-capital-costs-per-unit-of-new-ev-and-energy-storage-battery-
manufacturing-capacity-2010-2019  

34 The expected batteries production in Europe is expected to achieve more than 200 GWh/year over the next 10 years, 
corresponding to 20% of the total production presented in figure 1. This corresponds to a global turnover of more than 20 
B€/year. It is expected for the EU industry to invest at least 5%  of this amount in R&I to maintain its competitiveness, 
representing a total spending of more than 1 billion €/year. 

https://www.iea.org/data-and-statistics/charts/announced-capital-costs-per-unit-of-new-ev-and-energy-storage-battery-manufacturing-capacity-2010-2019
https://www.iea.org/data-and-statistics/charts/announced-capital-costs-per-unit-of-new-ev-and-energy-storage-battery-manufacturing-capacity-2010-2019
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2.6 Necessity for a European Partnership 
 

The ambition of the Partnership on batteries is to support the creation of an innovative, competitive and 
sustainable battery industrial value chain in Europe. It is a highly challenging endeavour, given the narrow 
time frame left for Europe in the context of extremely strong international competition.  

The Partnership will focus on differentiating technologies that are key to support the competitiveness of 
the European battery industry in the short, medium and long term. 

The usual forms of support to R&I from the EU Framework Programme are not suited, given the scale 
and speed of investment needed to create a world-leading European battery industry. It is crucial to 
work in parallel (not in sequence) on the entire value chain, including manufacturing (largely neglected in 
the past). This needs close cooperation, in a holistic and integrated manner of R&D and industry players 
from different sectors, i.e. raw materials, advanced materials, cell development and manufacturing, 
industrialisation, recycling, etc., as well as cross-sectional sectors, i.e. AI specialists, data sciences, LCA, 
etc.  

Only a Partnership, i.e. a long-lasting and coordinated effort involving industry, research and the public 
sector, can live up to the challenge and bring predictability to the European battery value chain 
stakeholders. By pooling Europe’s resources and knowledge, partnerships have demonstrated their 
efficiency for accelerating the development, industrialisation and deployment of strategic technologies 
that underpin growth and jobs in key sectors of the European economy. 

More specifically, the Partnership on batteries will provide the following key advantages: 

- Long-lasting and continuous industrial support and commitment for a common R&I vision in the 
field of batteries: the Partnership will ensure that a consistent R&I programme is designed and 
implemented over a period of 7 years, which will give the necessary timeframe and 
predictability to develop innovative battery technologies and bring them to higher technological 
and manufacturing readiness levels. It should be noted that technological progress in the field 
of batteries is heavily dependent on the discovery or improvement of advanced materials, 
which typically have long development cycle times. A 7-year period is, therefore, a minimum 
requirement in order to have a significant impact on the industry, economy, society and 
environment. 

- R&I action portfolio management: The Partnership will implement a joint strategic R&I agenda, 
not only by proposing a sound R&I programme (from joint calls for projects to other measures 
to ensure regulatory, market and societal uptake) but also by monitoring the execution phase 
of the funded R&I actions and consequently reporting the advancements to the wider battery 
community, mainly through ETIP Batteries Europe. Following the progress made by the 
individual funded projects (in particular, checking whether they are able to reach their 
quantitative targets and contribute to achieving the key performance indicators defined in the 
strategic R&I agenda and in the SET-Plan Action 7 ), it will provide extremely valuable inputs to 
design the next phases of the R&I programme. Such an R&I action portfolio management, i.e., 
the establishment of a “feedback loop” between the outputs of the funded R&I projects and the 
inputs of the R&I programme, together with additional activities supporting market take-up, 
will maximise the impact of R&I. 

- Leveraging technical and financial resources from both the public and private sectors (see 
section 4.6 for more details)  

- Aligning R&I policy with industrial, environmental and education & training policies: the 
Partnership will bring together industry, research and the European Commission, which will 
ensure that the R&I programme is well aligned with the other relevant European policies, 
including industrial, environmental, education and training policies. A strong alignment 
between the different policies is mandatory to achieve the ambitious goal of creating a 
competitive and sustainable battery manufacturing industry in Europe, as clearly explained in 
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the European Commission Strategic action plan on batteries35. Collaboration with national and 
regional initiatives will also be essential (described in section 3.11). 

- In order to strengthen the European batteries value chain, research across the value chain must 
be better coordinated. The proposed Partnership will bring together actors across the value 
chain and ensure that (1) research and innovation is targeted to tackle each industrial segment’s 
needs within the same overarching objective; (2) results are further adopted in consequent links 
of the value chain; (3) two-way communication is constant in defining requirements and targets. 
 
 

2.7 Strategic R&I agenda 
 

Implementing a joint strategic R&I agenda in a holistic and integrated way, by covering the whole 
industrial value chain and a wide range of technology readiness levels: the Partnership will efficiently 
coordinate the different key stakeholders along the battery value chain (from raw materials to advanced 
materials, cells, packs, systems, and end-of-life management). Such a holistic and integrated approach, 
strongly involving the industrial ecosystem, is required to accelerate the development, industrialisation 
and deployment of differentiating technologies, and to ensure that environmental sustainability is 
properly addressed with the creation of a circular value chain. In addition, the Partnership will have a 
high added value by coordinating the stakeholders along the technology readiness level scale (typically 
from TRL 2 to TRL 7), in order to create synergies and knowledge transfer between long-term and short-
to-medium term R&I activities. 

 

The Batteries SRIA will include a description of research and innovation activities needed to achieve a 
competitive, sustainable European battery manufacturing and to enable zero-emission mobility and 
renewable energy storage integration. It will further detail the technical and specific objectives, set 
milestones and provide a timeframe for R&I activities and their expected outcomes.  

The draft SRIA is expected to be stable at the end of September 2020. The document will consider the 
inclusion of the following aspects: 

 Overall context (policy, scientific, …) 

 Challenges, vision, objectives and scope of the partnership 

 Identified R&I areas 

 Implementation aspects 

 Multi-annual agenda and planning process 

 

The SRIA will allow the definition of refined quantitative targets for the specific and operational 
objectives, based on a large consultation of all relevant parties.  
 

The drafting phase will be coordinated in a transparent manner with input from all stakeholders willing 
to actively contribute to the preparation of the document. A core team will be responsible for drafting 
the document. Particular attention will be paid to include in the core team representatives from all 
segments along the battery value chain.  The roadmap preparation will be open to any stakeholder along 
the value chain interested to contribute with its expertise to the discussions and drafting of the 
document. Broad stakeholder involvement will be ensured thanks to the direct participation of a large 
variety of public and private organisations and support from Technology Platforms and European 
associations, serving as a multiplier for the community.  All Member States and representatives of other 

                                                           
35 https://ec.europa.eu/transport/sites/transport/files/3rd-mobility-pack/com20180293-annex2_en.pdf 

 

https://ec.europa.eu/transport/sites/transport/files/3rd-mobility-pack/com20180293-annex2_en.pdf
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partnerships will also be invited to contribute and last but not least, the Partnership will also maintain 
a strong connection with representative NGOs, such as Transport and Environment.  

Face to face meeting (if possible) or teleconferences will be organised to share views and gather inputs 
from stakeholders. The draft version of the document will be widely circulated ahead of the submission 
to the European Commission. 

 

The SRIA drafting process will, in particular, be supported by the Shadow Group described at the 
beginning of the document and the associations representing all the relevant segments of the whole 
battery value chain, i.e. EMIRI for the advanced materials industry and the research actors active in 
battery materials, battery cells and battery recycling; RECHARGE and EUROBAT for the cells and battery 
industry; EUCAR for the automotive industry; CLEPA for the automotive suppliers industry; EASE for the 
stationary energy storage industry; EBRA for the recycling industry; and EERA and EARPA for Research 
actors active in fields related to clean energy and mobility. 

In addition to the above, important stakeholders from different manufacturing and end-use sectors for 
which batteries only represent a specific market, or an enabling technology will also be closely 
associated, in particular the following European technology platforms:  

- SUSCHEM (Sustainable Chemistry) 
- ERTRAC (Road Transport System) 
- ACARE (Aeronautics and Airborne Transport) 
- WATERBORNE Technology Platform (Waterborne Transport) 
- ETIP-SNET (Energy Networks) 

 

The Batteries Partnership SRIA might use as inputs several documents recently published or under 
finalisation, including: 

 BATTERIES EUROPE SRA and technological roadmaps 

 BATTERY 2030+ long-term roadmap 

 STRIA roadmap on Electrification 

 SUSCHEM SIRA 
 

 

 

2.8 Expected impact, including on the broader R&I ecosystem  
 

As highlighted in a recent report published by the World Economic Forum and the Global Battery 
Alliance36, Batteries are a key technology to achieve the targeted GHG emission reductions. They are 
driving reductions accounting for 30% of the worldwide GHG emission reductions: 

 Enabling decarbonisation of road, rail, air and waterborne transport which account for 16% of 
global GHG emission reductions; 

 Enabling massive use of variable renewable energies, contributing to energy security and 
quality, and enabling access to electricity in developing countries, which accounts for 23% of 
global GHG emission reductions.  

                                                           
36 The World Economic Forum and the Global Battery Alliance -  A Vision for a Sustainable Battery Value Chain in 2030: 
Unlocking the Full Potential to Power Sustainable Development and Climate Change Mitigation (Sept. 2019) 
http://www3.weforum.org/docs/WEF_A_Vision_for_a_Sustainable_Battery_Value_Chain_in_2030_Report.pdf 

http://www3.weforum.org/docs/WEF_A_Vision_for_a_Sustainable_Battery_Value_Chain_in_2030_Report.pdf
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Besides decarbonisation, this report also illustrates 
how batteries also contribute to the UN SDGs directly 
and indirectly (see Figure 11). For example, they 
enable decentralised and off-grid energy solutions. 
Bringing energy to the 850 million people without 
access to electricity today can increase productivity, 
improve livelihoods and improve health on a large 
scale. The benefits of bringing electricity to off-grid 
communities reach beyond access to affordable clean 
energy (as defined in SDG 7). Providing power 
solutions to these communities contributes to the 
following SDGs, in particular: 

2. Zero hunger: batteries enable better food storage 
through refrigeration and enable the use of electric 
pumps for land irrigation. 

3. Good health and well-being: battery-based replace 
fuel-based lighting and cooking sources, thereby 
reducing toxic fumes; batteries also help to stabilise 
the medical cold chain and to power remote local 
health centres. 

4. Quality education: batteries enable children to 
study after sunset and provide electricity to schools in 
remote areas. 

6. Clean water and sanitation: batteries improve clean 

water supply as they enable the use of electric pumps. 

10. Reduced inequalities: batteries help improve economic opportunities as they provide access to basic 

services, such as lighting, phone charging and access to (nutritious) cold chain products. 

 

Batteries could also create 10 million safe and sustainable jobs around the world, with a direct or 
indirect impact on SDGs 1 (no poverty), 2 (zero hunger), 5 (gender equality), 8 (decent work and 
economic growth), 9 (industry, innovation and infrastructure) and 16 (peace, justice and strong 
institutions).  

 

There is a need to set up a Partnership on batteries to ensure more effective coordination in order to 
move challenging but very promising technologies to higher TRL’s, to demonstration activities and pre-
industrialisation. It commits to be consistent with and actively contribute to the above-mentioned 
sustainable development goals.  

 

The timing of this initiative is crucial, in coordination with the preparation of the Horizon Europe 
programme, in order to maximise the impact of the investments made by Horizon Europe and the 
batteries industry across the full value chain (from raw materials to advanced materials, battery cells, 
modules, packs, applications and end-of-life management). 

 

The partnership will deliver on this ambition by supporting the European battery ecosystem. It will 
enable the coordination of the targeted strategy covering the entire battery value chain, from cradle to 
grave, across the full spectrum of technologies used in the “ecosystem of batteries”, for the key 
applications (electrified transport and stationary energy storage).  

Figure 11 - Sustainability benefits of batteries 
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The role of a partnership is essential when it comes to the coordination and coherence assessment of 
the R&I funded programs to fulfil and complete the required support, in the framework of a multi-year 
and multi-project context, in order to successfully achieve the transition to industrial investment and 
manufacturing.  

 

A practical core objective of the Partnership will be to accelerate the transfer of R&I knowledge to 
industrial manufacturing in order to support the EU battery industry development beyond 2025. A key 
example is the transfer of generation 4 of lithium batteries technologies (solid-state batteries, TRL 2-4) 
to industrial manufacturing: there is an urgent need of coordinated support to efficiently help the public 
and private research organisations in moving this highly challenging technology through the TRLs 4 to 
7. 

 

 

2.9 Links and collaboration opportunities with other partnership candidates 
 

Collaboration opportunities have been identified with the following partnership candidates: 

- 2Zero 

- Clean Aviation 

- Zero-emission waterborne transport 

- Transforming Europe's rail system 

- Clean Hydrogen 

- Key Digital Technologies 

- Made in Europe 

- Carbon Neutral and Circular Industry 

- Clean Energy Transition 

 

Collaboration opportunities have also been identified with the following KICs, part of the European 
Institute of Innovation and Technology: 

- EIT Innoenergy 
- EIT Raw Materials 
- EIT Manufacturing. 

 

For the battery applications sectors with a dedicated partnership (such as road transport with 2Zero, 
waterborne transport with Zero-emission waterborne transport, airborne transport with Clean Aviation, 
rail transport with Transforming Europe’s rail system), the dedicated application-oriented partnership 
will take the lead on the downstream R&I segments activities specific to its sector.  
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For example, in the case of road transport with the 2Zero partnership: 

- the Partnership on batteries will be responsible for R&I activities dealing with materials, cells, 
and battery recycling; 

- 2Zero will be responsible for R&I activities dealing with the integration of batteries in the vehicle, 
charging infrastructures, etc.; 

- topics related to battery modules, battery packs and battery management systems will be 
addressed as an interface between both partnerships. The responsibility will be allocated 
according to the main research focus, i.e., either upstream (innovations related to materials, 
cells or battery manufacturing) or downstream (innovations related to vehicle integration). 

 

 
Figure 12 - collaboration between the Partnership on batteries (orange areas) and the 2Zero partnership 
on road transport (green areas) 

 

A similar scheme on respective responsibilities will be defined with every partnership dedicated to a 
specific application sector, taking into consideration the sector specificities (dedicated actors, etc.). The 
share of responsibility on topics and detailed interface boundaries shall be defined for all major 
application sectors and shall be regularly (at least annually) reviewed and updated, via coordination 
meetings between the Partnership on batteries and all application sectors partnerships, preferably to 
be organised and facilitated by ETIP Batteries Europe. 

 

For the applications sectors without a dedicated partnership (such as the stationary applications, unless 
these are covered by the Clean Energy Transition partnership or funded under usual calls), the 
Partnership will consider the downstream segments of the value chain (battery modules and packs, 
battery management systems, etc.). On the other hand, for the applications sectors beneficiating from 
a dedicated partnership, this dedicated partnership will take the lead on the downstream segments R&I 
activities specific to this sector. 

 

Similarly, the share of responsibility on topics and detailed interface boundaries shall be defined with 
every partnership addressing important enabling/ complementary technologies:  

- Clean Hydrogen for hybrid solutions, etc.; 
- Key Digital Technologies for sensors, electronic components, battery management systems, etc.; 
- Made in Europe for robotisation, automatisation, … of the manufacturing/ assembling/ dismantling, 

sorting of cells, modules and packs;  
- Carbon Neutral and Circular Industry for materials manufacturing and recycling, circular economy, 

etc.;  
- Clean Energy Transition for grid flexibility and battery contributions to other Set Plan actions.  

 

2.10 Collaboration between the Partnership and national and regional 
initiatives  

 

Building on the European Battery Alliance R&I ecosystem established by ETIP Batteries Europe and 
Battery 2030+ , the Partnership on batteries will develop R&I collaborations at both, national and 
regional levels. More specifically, in close cooperation with ETIP Batteries Europe’s National and Regional 
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Coordinators Group, the Partnership will seek coherence and collaboration with the following national 
and regional R&I initiatives focusing on high technology readiness levels: 

- Important Projects of Common European Interest (IPCEI) in the field of batteries, which are 
currently under construction; 

- S3 inter-regional platform on advanced materials for batteries launched at the end of 2018. 

 

The collaboration between the Partnership and the Member States (/Associated Countries) will have 
several objectives, including: 

- sharing information about the priorities and R&I project portfolios supported by the Partnership 
on the one hand and the national or regional initiatives on the other hand; 

- tuning the R&I programme of the Partnership to avoid (when necessary) duplication of efforts 
with national efforts; 

- facilitating the exploitation of the intellectual property generated by the Partnership R&I actions, 
in order to boost the national and regional initiatives (especially the ones focusing on high 
technology readiness levels, such as the IPCEIs and the S3 platform). 

 

To avoid any duplication of work and make sure that all important topics are supported, ETIP Batteries 
Europe will serve as a meeting forum, facilitating information exchange and coordination between the 
Horizon Europe partnerships, Member States, relevant regions and other structures directly addressing 
different parts of the batteries value chain, including 2Zero and other transport partnerships, Clean 
energy transition partnership and IPCEIs.  

The R&I programming and project portfolio review meetings organised by the Partnership could be an 
opportunity to create the link between the Partnership, ETIP Batteries Europe’s National and Regional 
Coordinators Group and the relevant national or regional initiatives.  

 

2.11 Partner composition and target group  
 

R&I should follow a holistic and integrated approach, in order to support the creation of a competitive 
and sustainable battery industrial value chain in Europe. Accordingly, the Partnership needs stakeholder 
engagement from a wide range of partners across the entire battery value chain (from raw materials to 
advanced materials, cells, packs, systems, and end-of-life management).  

Partners representing the battery cell manufacturing sector and the advanced materials sector will play 
a central role in the Partnership, since cell manufacturing is at the core of the strategic battery value 
chain, and advanced materials represent the largest share in state-of-art lithium-ion cell cost structures. 
While R&I has to be conducted on all parts of the value chain, advanced materials development and 
battery cell design and manufacturing are seen as key activities for which well-structured coordination 
will allow Europe to develop the most differentiating technologies.   

 

End users in the automotive sector will also have a very important role in the Partnership, given the fact 
that road transport will remain the largest battery market by far in the foreseeable future. In addition, 
other relevant application sectors will also be represented, including stationary applications, 
waterborne, airborne and rail transport. Their input is key for the Partnership to address the 
technologies corresponding to their specific requirements. 

 

To achieve the ambition of green and sustainable batteries, significant efforts will also be needed on 
the recycling of batteries. Partners belonging to the battery recycling sector will be key players to 
establish a circular and sustainable value chain.  
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To meet the overall objectives of the Partnership, active involvement is needed from different sectors, 
backgrounds and fields of expertise, including academic partners (Universities and RTOs) to 
appropriately address low TRLs activities. In addition to single companies and research organisations, 
the private-side association of the Partnership is also open to all those stakeholders representing 
industry, research and users in Europe, that want to contribute to addressing the challenges of the 
Partnership. The types of actors that would join the future association thus comprise individual private 
companies and public or private research organisations, complemented by European stakeholder 
associations and civil society organisations representing overarching goals and expertise.  

 

A non-exhaustive list of targeted single private large, medium and small-size companies members is as 
follows:  

• Battery raw materials suppliers 

• Advanced Materials suppliers 

• Battery cell manufacturers 

• Battery modules and pack producers 

• Battery cells, modules and packs manufacturing machinery suppliers 

• Automotive OEMs 

• Electricity industry, utilities, IPPs, TSOs and DSOs 

• Other applications OEMs (industrial; rail, water, air transport modes) 

• Battery dismantlers and recyclers 

 

At a European level, the previously described stakeholders are supported by their respective European 
association, gathering them into representation bodies. These associations organise an important bi-
directional flow of information between single entities and the EU level. As such, they are crucial in the 
information exchange, ensuring effective and sector-wide communication on the Partnership activities. 
Moreover, associations work to reach the different regions of Europe, including EU-13 countries.  

  

The following European sector associations are deeply involved in the development of the Batteries 
Partnership by actively contributing to the drafting of this Proposal: EMIRI (Advanced Materials industry 
and the research community active in battery materials, cells and recycling); RECHARGE (Battery cells 
and packs); EUCAR (automotive industry); EASE (stationary applications industry). EERA (European 
Energy Research Alliance and the ETIP Batteries Europe also actively contributed to the drafting. A list 
of the members of these associations and of stakeholders involved in ETIP Batteries Europe is attached 
in Annex 1. Even though the European associations play a very important role in coordinating and 
building an aggregated input from stakeholders, this Partnership Proposal is anchored in individual 
companies and organisations.  

 

Further representative associations and technology platforms have been consulted during the three 
workshops organised during the preparatory phase: EUROBAT (lead-acid batteries), EBRA (recycling 
industry), CLEPA (automotive supply industry), EGVIA (European Green Vehicles Initiative Association), 
ERTRAC (European Road Transport Research Advisory Council), Clean Aviation, WATERBORNE ETP, 
Hydrogen Europe, EIT InnoEnergy, EIT Raw Materials, SUSCHEM ETP, ETIP SNET, A.SPIRE and EFFRA.  
The intention is to invite them to join the association as associate members, as well as other relevant 
organisations that will express interest in the course of the proposal drafting or later, so this list must 
be understood as not exhaustive.  

 



 

 

36 

Collaboration with the EIT InnoEnergy and EIT RawMaterials (and EIT Manufacturing, when deployed), 
can play an important role in the management of R&I project portfolio (in particular, to help in defining 
the exploitation plan of funded R&I projects, possibly extending a stage-gate approach currently in the 
pilot phase under H202037, and to create new curricula/training programmes based on the skill gaps 
identified by the funded R&I projects) and in facilitating and accelerating the market uptake of projects’ 
results, through their own financial instruments or by making the bridge with other relevant European 
tools (i.e. Innovation Fund, EIB products etc.). 

 

NGOs and end-user/consumer associations will also be invited to join the association at a consultative 
level (e.g. as associated members). 

 

During the public consultation that will be done as soon as this Proposal document is published, a formal 
call for expression of interest to join the future association will be launched. On view of the current 
battery R&I ecosystem dynamic in Europe, it is expected that more than a hundred of stakeholders will 
express interest in the next months during the next preparation steps of the Partnership, especially 
when drafting the SRIA.  

 

Additional members can be included during the course of the partnership, provided that they commit 
to achieving the common objectives, respect the criteria and principles for membership as described 
below. Any stakeholder belonging to one of the abovementioned categories could submit an application 
for direct membership in the association (in its relevant members’ category).  

 

The open membership policy, its inclusiveness and transparency shall act as a catalyst for the integration 
of the complete value chain. Possible reviews of the strategic research and innovation roadmap shall 
increase the needed dynamic ecosystem, support effectiveness and efficiency, and the openness of the 
partnership to newcomers. 

 

Due to the extremely strong international competition in the battery market, the international 
dimension of the Partnership will target mainly research at low technology readiness levels (e.g., 
through Mission Innovation challenge on clean energy materials) and possibly 
regulatory/standardisation topics (safety standards, life-cycle analysis methodologies, batteries 
standardisation,...). International collaboration at high TRL level (including possible demonstrations) will 
be assessed on a case-by-case basis keeping competitive interests in mind. 
  

                                                           
37 LC-SC3-RES-2-2018: Disruptive innovation in clean energy technologies 
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3 Planned Implementation  

 

3.1 Activities 
By covering the whole industrial value chain and a wide range of technology readiness levels, the 
Partnership will efficiently coordinate the selection, implementation, execution of R&I activities and 
take-up of results among different key stakeholders along the battery value chain (from raw materials 
to advanced materials, cells, packs, systems, and end-of-life management).  

 

The Partnership would implement  the commonly agreed Strategic Research and Innovation Agenda by: 

1. providing recommendations for calls for proposals supported within the specific parts of Horizon 
Europe Pillar II work programme related to batteries, in a consistent way to achieve these 
commonly shared objectives with the highest possible impact.  Notably, it will focus on high 
priority R&I topics of high industrial, technological and scientific relevance for the battery value 
chain which are in line with the Partnership objectives. 

 

2. supporting and overseeing the portfolio of projects funded under the Partnership work 
programme, to monitor the execution phase of the funded R&I actions and to participate to the 
sharing of information on research project results, notably by organising R&I project portfolio 
review meetings that will reinforce the links within all stakeholders, in particular with ETIP 
Batteries Europe (including its National and Regional Coordinators Group) and the relevant 
national or regional initiatives.  

 

3. creating/reinforcing networks between industry (including start-ups and SMEs), RTOs, 
universities and other organisations. 

 

4. working with other partnerships for proper alignment, collaboration and to ensure synergies 
with other related R&I initiatives at EU, national/ regional level. 

 

5. attracting engagement of more stakeholders from all over Europe, including large companies 
and SMEs, in collaborative R&I activities and demo-projects. 

 

6. Supporting the development of regulations and standards, safety aspects, including engaging 
with regulatory for a, ….;   
 

7. encouraging a robust lab-to-market process and lay the foundations for a sound and well-
balanced innovation and technology transfer mechanism, notably by establishing strong 
connections with EIT InnoEnergy and EIT Raw Materials, as well as other activities related to 
knowledge management, dissemination and communication activities. 

 

8. Ensuring that the activities performed at the European level and the outcomes of EU-funded 
research are both widely disseminated to and exploited by the stakeholders across Europe. 

 

9. Actively promoting and monitoring innovation uptake in the market. This will be done notably 
by active coordination and exchange of information with other funding programmes, such as 
Cohesion policy funds, IPCEI, InvestEU, EIB.  
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10. To its best capacity ensuring international collaboration regarding cross-cutting non-competitive 
issues, such as safety and sustainability. 

 

11. Revising the roadmap during the course of the partnership to take into account advancements 
from research activities and identify new priorities.  

 

The proposed Partnership is committed to ensuring coherence, transparency and effectiveness of the 
covered R&I actions, based on its SRIA. The Partnership will ensure 

- Coherence and coordination of its activities with other partnerships, IPCEI’s, national R&I 
programmes, S3 inter-regional partnership on battery materials etc.  

- Information feed-back from the Partnership activities (prior to, during and after the execution 
of projects) contributing to global knowledge sharing and building upon “return on experience”.  

- Acceleration of market uptake in strong cooperation with the appropriate instruments, such as 
InvestEU, the Innovation Fund; building also on the experience of EIT InnoEnergy, EIT Raw 
Materials. 
  

 
Figure 13 - Scheme of the main links/interactions of the Partnership with other key stakeholders of the 
European Battery R&I ecosystem 

 

3.2 Resources 
 

The Partnership is intended to be a co-programmed European Partnership.  

 

The contributions from the private side would consist of (to be further defined in the SRIA): 

 Bringing into projects the necessary in-kind contributions to add to the European Commission’s 
funded part: following the rules of participation in Horizon Europe, all Batteries project 
participants will provide in-kind contribution into the funded projects, corresponding to the 
share of the budget not covered by the EU funding. This share of in-kind contribution can vary 
according to project participants and types of projects. Corporates and SMEs participating in 
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Battery projects will commit to engaging time, resources and money to contribute to the 
achievement of projects directly contributing to the Partnership objectives; 

 In-kind contribution for additional activities foreseen in the SRIA not covered by Union funding, 
with a specific focus on activities related to exploitation of results, skills and wider 
dissemination; 

 Additional investments in operational activities that is spent beyond the work that is foreseen in 
the SRIA. 

In addition, the private side is committed to:  

 Sharing strategic priorities and entering into a continuous collaborative working scheme on pre-
competitive activities; 

 guaranteeing effective outcomes by bringing successful mature innovations to market, liaising 
with market-oriented bodies (EIT, Innovation Fund, EIB, ERDF, InvestEU…) on dissemination and 
market uptake activities all over Europe; 

 Fostering the development of the new skills required by the EU battery industry 

 Supporting policy implementation, providing practical and real-field experience and feedback 
to policymakers, at EU and national levels.  

 Acting in an open, transparent and inclusive way 
 
 

A commitment is expected from both sides to set up and maintain a consistent long-term agenda, 
building on continuous monitoring of on-going R&I activities. 

 
 

3.3 Governance 
 

The Partnership will take the form of a contractual agreement between the association representing 
the actors and Commission governance. The Partnership will be executed by the European Commission 
(representing the public side) and an ad hoc association to be created, representing the private side 
(Industry, Research, Associations).  

 

 

 

3.3.1 Partnership Board 

 

Private and Public parties will establish a Partnership Board as the main mechanism for dialogue to reach 
the objectives foreseen by the contractual arrangement, and ensure synergies and alignment with the 
EU policies. The Partnership Board will comprise members nominated by the Private Side (the Private-
side Delegation), ensuring proper representation of the wider community of Private stakeholders, and, 
on the Public Side, Commission officials representing the services in charge of the priorities to be funded 
under the Partnership.  

The Partnership Board’s main task would be to discuss the progress towards the objectives of 
Partnership, including its Multi-Annual Work programmes, propose Roadmap updates and ensure 
coherence with broader policy developments and mutual collaboration. The Partnership Board is the 
body developing the topics of greatest importance to be funded for advancing towards the Partnership 
objectives, on the achievement of strategic research and innovation agenda in the whole battery value 
chain and resources invested, by a constructive dialogue between the public and private partners, and 
key stakeholders. 

 



 

 

40 

 
Figure 14 - Interactions between the Private and Public Stakeholders 

 

 

3.3.2 Private Side Association 

 

The Private Side will structure itself in an international non-profit making association (AISBL) established 
in Belgium.  

 

Membership to the Partnership private-side AISBL will be open to legal entities active - in a Member 
State or an Associated Country – in research & development, demonstration, industrialisation, 
production or deployment of the technologies and services covered by the Partnership, sharing and 
supporting the objectives of the Partnership. 

 

The membership will be subject to an annual membership fee to cover the operational costs of the 
Partnership (daily management, events, communication); the fee amount to be defined later based on 
required resources and expected member numbers38.  

 

There will be three types of membership:  

- Industry Members - industrial and commercial companies, including SME's active in the field of 
the battery value chain in Europe  

- Research Members - research and technology organisations and universities active in the field 
of the battery value chain in Europe 

- Associate Members - trade associations, non-governmental organisations and other 
stakeholders active in the field of the battery value chain in Europe 

 

While no dedicated membership category is foreseen for SMEs, particular efforts will be launched to 
reach out SMEs and promote their participation in funded projects, so they can liaise with other entities 
all across Europe and benefit even more from the European innovation ecosystem. The participation of 
smaller players bringing more disruptive innovations and new business models will definitely represent 
an asset for the partnership. 

                                                           
38 Annual membership fee for existing contractual partnerships (SPIRE, FOF, EGVI) range typically from 1-2 to 7-10 KEur, 
depending on the type (Industry/Research) and size of the member 
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The Private Side will decide on its own governance structures and implement the appropriate 
consultation processes, based on openness and transparency, to ensure the adequate involvement of 
all relevant stakeholders in the preparation of the inputs to the Partnership Board. 

 

A lean, efficient and agile governance will be targeted, similar to successful governance structures of 
existing partnerships private side structures (e.g. EGVIA). The Partnership private-side AISBL will mainly 
consist of 4 governing bodies: 

(a) the General Assembly (which shall consist of all Members of the AISBL); 

(b) the Executive Board (being appointed by the General Assembly); 

(c) the Private-side Delegation (being appointed by the General Assembly); 

(d) the Secretary-General (being appointed by the General Assembly). 

 

 
Figure 15 - Governance bodies 

 

The Association shall be governed by the General Assembly and the Executive Board. 

The Secretary-General will be in charge of the daily management of the Association. 

The Private-side Delegation will represent the Association in the Partnership Board, where the joint 
strategy will be discussed and decided. 

 

 

General Assembly 

- Meeting at least once a year 
- Each Industry and Research Member has one vote; Associate Members have no voting rights 
- Voting subject to a weighted voting system: the votes of the Industry Members constitute 75% 

of all votes and the votes of the Research Members 25% 
- The General Assembly is the supreme body of the Association. The General Assembly approves 

the general policy of the Association on the basis of proposals of the Executive Board and gives 
recommendations to the Executive Board for its application.  

 

Executive Board 
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The Association is managed by the Executive Board composed of 8 members:  

 6 elected amongst the designated representatives of the Industry Members of the Association 
: 

o Chairman, from the Advanced Materials or Battery industry  
o Vice-Chairman, from the Battery or Advanced Materials industry, acting as Treasurer; 
o Vice-Chairman, from the automotive industry 
o Vice-Chairman, from the other applications industry, e.g. stationary storage, maritime, 

aviation, rail 
o Vice-Chairman, from the raw materials or recycling industry 
o Secretary-General 

 2 elected among the designated representatives of the Research Members 
o Vice-Chairman from Research and Technology organisations 
o Vice-Chairman from Universities 

The Executive Board Members are elected for a period of 3 years by the General Assembly. As the 
Executive Board Members represent their sector in the Board, their nominations come from the 
organisations representing the sectors in the Partnership private-side Association: EMIRI for the 
Advanced Materials industry and the research community active in battery materials, cells and 
recycling; RECHARGE and EUROBAT for the Battery industry; EUCAR for the automotive industry; EASE 
and RECHARGE for the other applications industry; EBRA for the recycling industry. However, any 
interested organisation with a voting right in the General Assembly will be able to propose its 
candidature for the Executive Board. 

 

Competences: 

- The Executive Board follows the resolutions, instructions and recommendations adopted by the 
General Assembly. 

- The Executive Board implements the policy and the work programme adopted by the General 
Assembly upon the proposal of the Executive Board. 

 

Private-side Delegation 

The private-side Association is represented in the Partnership Board by the Private-side Delegation, 
which is composed of a maximum of 20 members:  

 the 8 members of the Executive Board, plus, up to: 

 1 delegate from the raw materials industry  

 2 delegates from the advanced materials industry  

 2 delegates from the cells and batteries industry  

 1 delegate from the automotive industry  

 1 delegate from the automotive suppliers industry 

 1 delegate from the stationary energy storage industry  

 1 delegate from the other applications industry  

 1 delegate from the recycling industry  

 2 delegates from Research and Technology organisations or Universities 
 

The Private-side Delegation Members are elected for a period of 3 years by the General Assembly. As 
the Private-side Delegation Members represent their respective sector in the Private-side Delegation, 
their nominations come from the organisations representing the sectors in the Partnership private-side 
Association: EMIRI for the Advanced Materials industry and the research community active in battery 
materials, cells and recycling; RECHARGE and EUROBAT for the Battery industry; EUCAR for the 
automotive industry; CLEPA for the automotive suppliers industry; EASE and RECHARGE for the other 
applications industry; EBRA for the recycling industry. However, any interested organisation with a 
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voting right in the General Assembly will be able to propose its candidature for the Private-side 
Delegation. 

 

Ad hoc working groups 

Ad hoc working groups will be established as the need arises, in the case where an information gap is 
recognised in the Partnership. One such topic of focus could be techno-economic analysis for which a 
strong industrial drive is essential.    

 

Member States will play a key role in several areas essential to make the Batteries Partnership a 
success: supporting complementary research and innovation activities, developing the necessary 
industrial and R&D infrastructures, implementing the appropriate policies and regulations for 
incentivising market uptake, promoting the development of needed new skills, supporting standards 
and business models. Therefore, their involvement has to be ensured. An “Alignment Board” 
gathering representatives of the ministries and / or national agencies could be set-up as a side-body to 
avoid any duplication of activities with the Programme Committee. This “Alignment Board” could have 
two different objectives:  

 To align European and national priorities, identify opportunities for collaboration, avoid 
duplication of funding and disseminate information towards national stakeholders;  

 To identify outcomes of EU-funded projects of direct interest to national activities and offer 
demonstration possibilities to innovative solutions.  

 
The involvement of Member States would be organised on a voluntary basis. Several configurations of 
this “Alignment Board” could be planned according to the specific needs and could work in a two-ways 
information exchange, with information from EU level to national authorities and from Member States 
level towards the European one.  

 

3.4 Close coordination with the ETIP Batteries Europe  
 

The proposed Partnership builds upon the till now excellent mobilisation of the European batteries 
ecosystem set up in the frame of the European Battery Alliance. Three levers have been identified for 
smooth articulation with ETIP Batteries Europe to guarantee the most efficient coordination: 

1. At the governance level, make representation rules (mandate duration, election frame, …) 
compatible to facilitate representation alignment between both structures’ bodies. Ensure that 
both sides are represented (have a seat) in each other’s governance structures.   

2. At the operational management level, align agendas in order to organise to the greatest degree 
possible, back-to-back meetings (General assemblies, workshops, events, …); favour the 
organisation of joint events when possible;  

3. At the communication level, further build a common communication on respective roles and 
responsibilities.  

 

 

3.5 Openness and transparency  
 

Accessibility to membership  

 

Membership to the Partnership private-side AISBL to be set up by end 2020  shall be open to any 
Industry, Research Organisation, University, bodies with public service mission, active in research & 
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development, demonstration, industrialisation, production or deployment of the technologies and 
services covered by the Partnership, sharing and supporting the goals and objectives of the Partnership, 
subject to payment of a membership fee.  

 

Trade associations, non-governmental organisations and other stakeholders active in the field of the 
battery value chain in Europe, sharing and supporting the goals and objectives of the Partnership may 
be associated to the Partnership community subject to payment of a symbolic membership fee.  

 

Membership fees will be defined by taking into account the different financial capacity of private and 
public, large and small organisations, to ensure fairness. The criteria for membership and related fees 
will be detailed in the association statutes. 

 

To ensure a direct benefit to European citizens, participation will be restricted to organisations 
performing activities in the European Union or in countries associated with the Horizon Europe 
Programme.  

 

The Articles of the Association and associated bylaws will be fully open/published. 

 

The decision-making process within the Partnership Private-side governance bodies shall be 
transparent, consultative, and inclusive vis-a-vis all members of the Association. Resolutions on selected 
topics and priorities shall be openly communicated to all members in a timely manner. The Partnership 
will also ensure periodic consultations with broader stakeholders (synchronised with any major update 
of the long-term roadmap). 

 

 

Accessibility to information  

 

Horizon Europe calls launched under the Partnership work programmes will be fully open: any 
organisation complying to the EC rules for Horizon Europe will be eligible for funding, independently of 
its membership to the Partnership Private-side Association. 

Outreach and dissemination activities organised within the frame of the Partnership will be open to the 
public. Funded projects will commit in accordance with Horizon Europe rules to publicise their activities, 
via websites and any other means that would seem appropriate. The Partnership will support the 
dissemination of results from funded projects by organising annual thematic workshops and large-scale 
public conferences. The partnership will monitor its KPI's and do regular benchmarking, thereby 
providing a feedback loop on the progress to the broader community.  

 

Exceptions may be made regarding confidential information, i.e. information the disclosure of which 
could affect the competitive position of the disclosing party. 

 

The Partnership will closely collaborate with the European Battery Alliance community, ETIP Batteries 
Europe, EIT Raw Materials, EIT InnoEnergy and other relevant initiatives to broadly reach all 
stakeholders active in the different segments of the Battery value chain in Europe and recruit those that 
will contribute to achieving the goals and objectives of the Partnership. Particular attention will be 
addressed to achieve a balanced representation among the different sectors and geographical areas all 
over the European Union (especially EU13 countries) and Associated Countries.  
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Annexe 1 – List of the members/stakeholders of the European sector associations and initiatives having 
actively contributed to the drafting of the Batteries Partnership 

 

EMIRI (Advanced Materials industry and the research community active in battery materials, cells and 
recycling) 

RECHARGE (Battery cells and packs) 

EUCAR (automotive industry) 

EASE (stationary applications industry) 

EERA (European Energy Research Alliance) 

Battery 2030+ initiative  

 

 

 


