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Introduction
In October 2020, the Hungarian Ministry of Innovation and Technology in cooperation 
with EIT InnoEnergy started the development of a national battery strategy for Hungary. 
The primary objective of the strategy is to strengthen the role of the Hungarian battery 
industry in the European ecosystem and promote economic development and growth, 
while ensuring the successful green transition of the Hungarian energy and mobility 
industries.

The strategy was prepared with the input of appointed members from a reference group 
of key stakeholders from industry, academy, and public sector along the entire battery 
value chain. The project was developed through a series of workshops and bilateral 
consultations between November 2020 and February 2021.

The creation of the Battery Strategy will provide opportunities for Hungarian companies 
to expand their innovation activities within the region and beyond, thereby creating job 
opportunities. The strategy aims to support Hungary’s economic growth and development, 
facilitate the transition to a sustainable energy and transport industry, and promote the 
integration of domestic players into the European supply chain.

The working group was chaired by EIT InnoEnergy with support of the Jedlik Ányos 
Hungarian E-Mobility Cluster (JAK). 

Stakeholders invited to the reference group along the battery value chain:

Figure 1: Stakeholders invited to the reference group along the battery value chain
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1. The Hungarian battery strategy
A tool to achieve climate goals combined and economic 
growth as part of the European battery ecosystem

In 2017, the Vice-President of the EU Commission, Maroš Šefčovic, launched the European 
Battery Alliance with the aim of building a sustainable battery value chain in Europe. In 
his opening speech he emphasised the need for speed and cooperation and stated: “Due 
to the level and urgency of investment needed, this cannot be done in a fragmented 
manner. It needs a Europe-wide approach.” He furthermore stated that batteries are 
“at the heart of the ongoing industrial revolution,” underlining that “their development 
and production plays a strategic role in the ongoing transition to clean mobility  
and clean energy systems”.1

Within the Alliance, actions were developed together with stakeholders, including 
industry and Member States. These actions provided the basis for the EU’s strategic 
action plan for batteries. The Hungarian strategy for a sustainable battery value chain 
aims to propose specific activities for Hungary while contributing to the European battery 
industry development. Thus, also building a bridge between the Hungarian and the 
European ecosystems, from both industrial and academic perspectives. 

The development of sustainable battery production is not only important for achieving 
climate goals, but also enables the emergence of a competitive industry that creates 
growth and jobs throughout the battery value chain.

A national battery strategy is an important tool for a member state to adapt measures 
that have been developed in a broader context on a European level. Only a few countries 
have so far developed National Battery Strategies and the Hungarian strategy will thus 
be among the first. The European Commission has repeatedly highlighted the ambition 
of sustainability in all stages of the battery value chain and the central role of batteries in 
the transition to a fossil-free society. The Hungarian battery strategy is therefore based 
on the EU’s strategic action plan and the Green Deal, defining the direction for a European 
battery industry. The work is tailored to the strengths of the Hungaria1n battery sector 
and reflects the relevant national conditions and development areas. 

As the European action plan, the key factors establishing a national industrial strategy 
are cooperation and a holistic approach towards the subject. This applies to not only the 

1 EU Commission, European Battery Alliance, https://ec.europa.eu/growth/industry/policy/european-battery-alliance_en

https://ec.europa.eu/growth/industry/policy/european-battery-alliance_en
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Hungarian battery value chain but also to the execution of recommendations; therefore, 
wconsidering the potential for cooperation with other nation states, especially within the 
Central Eastern European region.

In Bloomberg NEF´s ‘Global Lithium-Ion Battery Supply Chain Ranking’2 Hungary is 
projected to fall from number 12 to number 15 by 2025, and decrease in all categories, 
despite the substantial numbers of foreign investments in the battery value chain.

The strategy is therefore an important tool to accelerate actions in key areas and mitigate 
weaker risk areas supporting Hungary’s efforts to preserve its leading position as one of 
the leading countries for the development of a strong battery industry in Europe. Hungary 
has a strong position in battery manufacturing and the application and integration sector- 
and is well positioned to increase efforts in all other parts of the value chain.

2 Bloomberg NEF, 2020: China Dominates the Lithium-ion Battery Supply Chain, but Europe is on the Rise

Figure 2: Ranking of lithium-ion battery supply chains, 2020 and expected changes for 2025, 
Source Bloomberg NEF, 2020.
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1.1. Vision for the Hungarian battery ecosystem

Hungary will be an integral part of the sustainable and competitive European battery 
ecosystem. The Battery and Electrification sector will be the driver for sustainable 
economic growth supporting the decarbonisation of the transport and power system, 
while strengthening the innovation ecosystem and creating employment opportunities. 

The vision and goals have been translated into six key strategic objectives:

1. Decarbonising the transport and power-system using 
batteries and increased electrification 

Sustainable market solutions for the use of batteries in the power, transportation, and 
industry sectors in line with EU climate goals will position Hungary at the forefront 
of electrification, support the transformation of the Hungarian power system to full 
sustainability and help to achieve national climate goals.

2. A competitive and sustainable Hungarian battery value chain

Actions and flagship projects covering different areas of the battery value chain, involving 
Hungarian actors, and creating a network of strong market players (including SMEs across 
the value chain).

Figure 3: Vision and Goals of the Hungarian Battery Strategy that have been developed in accordance  
with the Hungarian Ministry of Innovation and Technology at the start of the work  

with the Hungarian battery strategy, October 2020.

The Hungarian battery strategy
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3. Competitive advantage through the growth of a strong Hungarian R&I capacity

Targeted research and innovation actions are to support the development of a competitive 
battery value chain in Hungary, therefore helping to increase Hungary’s Innovation 
Scorecard on a European level3 .

4. Skilled to meet the future demands of an electrified society

A strong and skilled workforce in the battery value chain is necessary to retain and 
develop employment opportunities during the transition towards an electrified and 
digitalised society.

5. Battery materials in a sustainable and circular economy industry 

Extraction, recycling and re-use of raw materials for battery manufacturing will create 
value and business opportunities in the transition to a sustainable and circular economy.

6. Hungary – a focal point for the European battery industry

Strategic partnerships, national and regional collaborations will create a strong Hungarian 
battery cluster with a strong position in the European Battery value chain. 

3 EC Commission, 2020: European Innovation Scoreboard 2020

Figure 4: Six key strategic objectives

10
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2. Current development and market
outlook for the European battery
industry
2.1. The importance of batteries for industry  
and employment with a focus on the transport 
and power sector

Electrification has an important role to play when it comes to the Hungarian 
climate goals through the decarbonisation of its transport and power system. 
Sustainable batteries manufactured in Europe are a key element of this 
transition by considerably reducing greenhouse emissions while also contributing 
to several UN Sustainable Development Goals.

4 WEF, 2019: A Vision for a Sustainable Battery Value Chain in 2030: Unlocking the Full Potential to Power Sustainable Develop-
ment and Climate Change Mitigation

Figure 5: Batteries support the transition to a transformation of the energy and transport system through 
significant reductions in greenhouse gas emissions and contribute to several of the UN’s sustainability goals. 

Modified after WEF, 2019 4

The superior environmental performance of electric vehicles from a lifecycle 
perspective has been confirmed in several new studies, but the manufacturing 
process of battery cells and the processing of raw materials for the batteries 

Current development and market outlook for the European battery industry
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are very energy intensive5 6.

The battery’s carbon footprint will thus determine the total climate impact of the electric 
vehicle. Therefore, battery production must take place with as little environmental impact 
as possible and under strict environmental protection regulations. An electricity and 
energy system with a low climate footprint will thus be important for all parts of the 
battery value chain and the battery industry can accelerate the decarbonization of the 
power sector by demanding clean energy.

Although environmental and climate impacts are perhaps the most obvious aspects 
within sustainable battery production, there is also a need to consider other sustainability 
dimensions addressing economic aspects (such as reliable supply of raw materials, 
development of new circular business models, etc.) and social aspects (such as human 
rights, education opportunities, etc.) to make the entire battery value chain truly 
sustainable.

Since the establishment of a battery industry in Europe around 2016, sustainability as 
an aspect started to gain key importance. The issue has been pursued by the European 
Commission with the support of several major vehicle manufacturers. A new regulatory 
framework for batteries specifying requirements for environmental performance has 
been presented by the Commission in November 2020. In addition to regulations, there 
are also strong commercial reasons to focus on sustainability in industrial supply chains. 
The vehicle industry cannot afford another “Dieselgate”, and we can see that European 
OEMs today are embracing the regulation put forward by the Commission. Increased 
public awareness on sustainability and ethical aspects in the supply chain also influences 
the customers’ choice of a vehicle.

Europe is generally well-equipped to produce batteries with good sustainability 
performance. The major European vehicle manufacturers have made many commitments 
to produce “zero-emission” cars and commercial vehicles also including the manufacturing 
process.

Decarbonizing the energy system will be necessary to manage the intermittency of 
added renewable energy sources. As Hungary already has several schemes to support 
the introduction of renewables this will soon become a challenge. One way of doing this 
is to add storage facilities to the system. Many European countries have already today 
different subsidy schemes to promote storage at different levels in the grid. However, 

5 Knobloch, F., Hanssen, S., Lam, A. et al., 2020: Net emission reductions from electric cars and heat pumps in 59 world regions 
over time. Nat Sustain 3, 437–447. https://doi.org/10.1038/s41893-020-0488-7

6 LVI 2019: Lithium-Ion Vehicle Battery Production

https://doi.org/10.1038/s41893-020-0488-7


this varies very much and is of course dependent on the specifics of the electric system, 
market, and regulation in the different member states. Hungary is allowing DSOs to 
own and operate batteries to a certain size in the grid which is not allowed in any other 
markets. It is worth studying examples from other markets:

Germany as well as Sweden has subsidies promoting storage behind the meter. This will 
promote self-consumption in case of PV installations but also even out the consumption 
profiles. This has resulted in a massive installation of behind the meter batteries in 
Germany (2019 about 206 000 systems cumulating 700 MW had been installed). In 2020 
the Portuguese government launched an auction for bidders to get access for their PV 
system to the limited grid capacity in the southern system. In this auction one type of bids 
was PV + 20% of peak power storage capacity. Such a solution opens for versatile storage 
options coming on-line. There were several bidders in this category and a total of 483 
MW PV with 20% storage will be installed.

Several TSO have lowered the block size that can bid on the balance market to a size that 
fits with battery installation either stand alone or aggregated, as has been done by the 
Swedish TSO Svenska Kraftnät for example. More examples can be found in the European 
Market Outlook for Residential Battery Storage7. 

Hungary is well positioned in the European battery landscape due to its central position 
in Europe, the investments in cell and battery production facilities, the presence of 
major car manufacturers and a large supplier industry. This position can be further 
improved by establishing clear pathways to decrease CO2 emissions from the transport 
and power system while investing in R&I capacity to shift from “produced in Hungary” to 
“invented in Hungary”. Both these aspects are discussed in the strategy.

7 https://resource-platform.eu/wp-content/uploads/files/statements/2820-SPE-EU-Residential-Market-Outlook-07-mr.pdf

13Current development and market outlook for the European battery industry

https://resource-platform.eu/wp-content/uploads/files/statements/2820-SPE-EU-Residential-Market-Outl
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2.2. A market outlook for the European battery industry

EIT InnoEnergy has consistently been following and analysing technological developments 
and market trends along the battery value chain since the launch of the European 
Battery Alliance. At the birth of the Battery Alliance EIT InnoEnergy estimated that 
Europe would see a “hockey stick” or tipping point in the EV market around 20208, 
which consequently implied a significant increase in demands for batteries and battery 
materials9. 

It was forecasted that the market penetration globally would grow the fastest in Europe 
and formed the basis for the estimation that Europe could capture a market encompassing 
the entire battery value chain with an estimated annual value of up to €250 billion by 
2025 - the very backbone of the industrial initiative EBA250.

Today all predictions have been updated suggesting faster penetration than in the 
mainstream scenarios and results from last year confirmed that even those most 
optimistic estimates have been surpassed. 

8 UBS Study 2017: UBS Evidence Lab Electric Car Teardown – Disruption Ahead?
Transport & Environment, February 2021: CO2 targets propel Europe to 1st place in emobility race

9 The initial market assessments in 2017, based on the UBS study suggested both a market tipping point as well as very agg-
ressive growth scenarios compared to the “mainstream” scenarios e.g., from IEA. The most optimistic predictions in the UBS study 
suggested 24.2m EVs sold in 2025, or 23% of global car sales implying that EVs would become the dominant powertrain in Europe 
by 2025.

Figure 6: The “hockey stick” scenario predicting a tipping point in the European market in 2020. 
Source: UBS, 2017
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2020 was an unprecedented tipping point in the European PHEV + BEV sales and Europe 
passed China to become the largest market for electric vehicles in the world.

Despite a drop off in the total vehicle market due to COVID-19, the penetration rates 
for EVs continued to rise sharply, additionally benefitting from several governmental 
stimulus packages.

 

Figure 8: Car sales rose sharply in 2020 making Europe the global leader in the EV market. Source: Transport and 

Environment10 and EV Volumes11.

The recent remarkable decline in battery prices and improvement in energy density have 
created opportunities for battery-electric vehicles in all transportation segments. To date, 
we see a very strong movement to electric drive trains all the way from electric inner-

10 Transport & Environment, February 2021: CO2 targets propel Europe to 1st place in emobility race

11 EV Volumes:  https://www.ev-volumes.com/

Figure 7: The actual market development is in fact ahead of the “Sustainable Development Scenario” from 
the IEA Outlook on global level and even more so on European level. The scenario displays the total number 

of cars sold, please note that the sales for Europe represent over 30% of the global market

Current development and market outlook for the European battery industry

https://www.ev-volumes.com/
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city scooters to heavy long-haul trucks. Several companies, including Tesla12, Volvo13 
and Scania14 have announced the launch of heavy semi- or full electrified trucks. PSA 
Group’s recent announcement to electrify the entire light commercial vehicle range and  
comparable passenger car models starting from 2020 and throughout 2025  
confirmed this trend also for the segment of light commercial vehicles15. The Swedish 
truck manufacturer Scania expects that electrified vehicles will account for around 10 
percent or our total vehicle sales volumes in Europe by 2025 and by 2030, 50 percent  
of our total vehicle sales volumes are expected to be electrified. 

In addition to the rapidly growing vehicle market for batteries also the stationary 
storage market is starting to take off. The Australian and the American markets have 
been developing fastest so far but it is expected to see Europe presenting a similar quick 
market growth. Batteries for optimizing self-consumption of solar power have been so 
far the dominant application, not least in Germany. These “behind the meter” installations 
consist of smaller installations, but it is expected that larger grid side batteries will be 
installed to support with balancing services. This will increase the demand for batteries 
and enhance the growth by an additional 10%.

Let’s take 3 charts from BloombergNEF16 to take an overview of the stationary markets.

12 https://www.tesla.com/cybertruck

13 https://www.volvotrucks.com/en-en/trucks/alternative-fuels/electric-trucks.html

14 https://www.scania.com/group/en/home/products-and-services/trucks/battery-electric-truck.html

15 https://www.automotiveworld.com/news-releases/groupe-psa-to-launch-all-electric-versions-of-its-compact-van-in-2021/

16 1H 2021 Energy Storage Market Outlook, Yayoi Sekine, BloombergNEF, March 15, 2021

Figure 9: Europe, Middle East & Africa energy storage installations

https://www.tesla.com/cybertruck
https://www.volvotrucks.com/en-en/trucks/alternative-fuels/electric-trucks.html
https://www.scania.com/group/en/home/products-and-services/trucks/battery-electric-truck.html
https://www.automotiveworld.com/news-releases/groupe-psa-to-launch-all-electric-versions-of-its-comp
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It is clearly presented in the charts that the stationary market also grows rapidly: in the 
following 2-3 years the installed capacity on the grid prognosed to be tripled. Figure 10 
shows that more than 90% of installations use lithium-based batteries. Figure 11 show 
us 1 very impressive reason why these trends are valid: based on German data there is a 
significant increase of frequency control market while prices decrease alongside.

In Hungary 1st grid storage has been installed by E.On in 2018 by, shortly afterwards 
came Alteo with 3,92 MWh and ELMŰ (Innogy) 6MWh (6MW + 8 MW capacity). These 2 
last ones provided the 50% of the primary frequency reserve market that time (Hungary 
had only 28 MW taken from the total European market). MVM also works on storages, 
5MW will be installed by 2022. This is the 1st step of their plan to reach up to 100 MW to 
become the largest grid storage provider in the region.

Figure 10: Technology mix of commissioned utility-scale storage projects based on power output (Global)

Figure 11: Germany frequency control markets

Current development and market outlook for the European battery industry
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Growing market demands

With passing on the tipping point, the EV market is expected to expand rapidly in the 
coming years. There are several factors that can either slow down or further accelerate 
the market penetration of electric vehicles. Europe is now launching stronger accelerators 
and with reduced or removed barriers in the market uptake for electrical vehicles during 
the next 5-10 years is expected to grow at similar rates and will only be limited by the 
supply of batteries.

As of today, “Top 5” barriers have been identified, slowing down market development. 
Addressing these can ensure a continued strong market update. Most of the barriers 
have been already resolved due to increased supply and diversity of EV’s in the market, 
technical developments, and increased customer awareness. Challenges, such as access 
to charging infrastructure still require focus to be resolved.

Most of those barriers have been overcome until today thanks to increased supply and 
diversity of EV’s in the market, technical developments and increased customer awareness, 
others like access to charging infrastructure still need to be actively worked upon.

Barriers
Cost/Price relationship

The first tipping point is when the total cost of 

ownership (TCO) cost parity is reached. This is 

significant factor because leased vehicles make 

up around 60% of the automotive market; it is 

therefore appropriate to focus on the monthly 

costs rather than the purchase price of the 

vehicle. The breaking point in this respect came 

in 2020 when EVs became cost competitive in 

more than 50% of the total European automotive 

market. Declining battery costs are of course 

adding to this picture, also reducing the cost of 

the EV’s overall.

Charging time

Limited access to fast charging and excessive 

charging time are further obstacles. The main 

car brands currently offer a range of more than 

10 km on a 1-minute charge. This represents an 

acceptable speed for most customers.

Sufficient driving range

The requirement for driving range differs between 

markets but on average a range of > 350 km is 

sufficient for more than 50% of the customers. All 

major brands introduced to the market 2020 – 2021 

offer models that fulfill this range requirement.
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Availability of models

Consumer choice matters and will continue to 

increase. The number of available models has 

increased from approximately 60 models available 

at the end of 2018, to 176 models in 2020, 214 

models in 2021 and is expected to reach at least 

333 models in 2025 according to a survey from 

Transport & Environment. Since the launch of this 

report additional announcements from major car 

brands have confirmed the trend to focus more 

on electric vehicles. It can be summarized that 

by 2025 all major brands can offer PHEV + BEV 

models covering all segments of the market. 

Charging infrastructure

For charging the situation is more complex. 

EU’s target is to have 1+ public charging points 

for every 10 electric vehicles. However, due to 

the rapidly expanding EV market this target is 

becoming more difficult to reach and deemed 

insufficient by the car industry . The roll out 

of charging infrastructure needs therefore to 

be accelerated to keep up with the expanding 

demand, which is also valid for a roll-out of the 

fast-charging infrastructure.

Figure 12: This summary slide illustrates that all major barriers, except availability of chargers 
in sufficient quantities, will be met in 2021.
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Accelerators

The continuous development of the PHEV + EV market will also be fostered by several 
accelerators, such as:

Incentives and taxes 

Many member states have increased their 

incentive schemes for electric vehicles. This trend 

has been further accentuated due to the recent 

COVID-19 pandemic legitimising government 

stimulus on several fronts, notably in France, Italy 

and Germany, Spain and Austria and especially 

EV sales have benefitted from them. Some of 

the recovery packages only apply to purchases 

of electric cars while purchasers of a combustion 

engine car receive no incentives.

 

The various subsidy systems in member states vary 

significantly and are using different components. In 

several cases the goal is to boost internal industries 

and at the same time address climate targets. An 

angle that has been gaining momentum in the 

last year is subsidies for charging points. This has 

a potential to convert ICE owners to EV-driving 

since the ownership cost of an EV has decreased 

dramatically. One of the subsidies which will make a 

difference is to support installation of charging points.

Overview - Electric vehicles: Tax benefits & purchase incentives in the EU. 
Fiscal measures are available in almost all European Member States now- but 

monetary value still varies widely.
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Regarding the technologies crystallizing because of the transition from vehicles with 
internal combustion engines to low carbon solutions the battery powered vehicles is the 
strongest trend. Or, as the CEO of Volkswagen announced at their Power Day on 15th 
March this year: eMobility has won the race.17  

17 https://www.volkswagen-newsroom.com/en/press-releases/power-day-volkswagen-presents-technology-roadmap-for-bat-
teries-and-charging-up-to-2030-6891

CO2 emissions thresholds

Threats of penalties for OEMs: not meeting the CO2 

emission criteria is another factor accelerating the 

transition to EV production. Several OEMs in Europe 

are facing penalties, and some have been forced 

to buy emission credits from other companies e.g., 

Fiat Chrysler have bought zero-emissions vehicle 

credits from Tesla.

Accelerated phase out of ICE’s

Many Member States are imposing bans on cars 

sales with internal combustion engines for the 

coming decades. Norway decided to introduce ban 

on sales of fossil cars by 2025. Since this publication 

by Transport & Environment several new countries 

have announced deadlines or agreed on more 

ambitious timelines for phasing out ICE’s (Internal 

Combustion Engines), including major markets such 

as Germany and the UK.

Figure 14: Many European countries have announced future bans of cars with internal combustion engines.

Industrial strategies

OEM’s Increased OEM spending on the development 

of EV’s and increased production targets.Volkswagen 

can be named as an example of an OEM that has 

increased the spending budget on EV development 

from €20 Billion by 2030 to €35 Billion by 2025.

CO2 emission targets

An increase in CO2 emission targets has direct 

effects on industrial strategies. EU is increasing the 

target for CO2 emission reductions 2019 – 2030 

from 40% to 55%.According to Volkswagen this will 

raise their own target for full electric vehicles sales 

from 35% to 55% by 2030.

Current development and market outlook for the European battery industry
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Considering the initial industry outlook in this sector, it can be stated that in case 
of cars, the tipping point has been already reached. Moreover, heavy vehicle OEMs 
are also rapidly looking into the introduction of BEV models both in Europe as well as in 
the rest of the world (examples are TESLA, Volvo AB, Daimler, Nikola and many more).  
However, the transition to battery powered trucks requires a high-power charging 
network which as of today is only challenged by the viable busines models opposed to 
adequate technology development. Once again, the transition of this sector also requires 
solutions on how to incentivize the charging infrastructure.

2.3. Effect on battery production capacities in Europe

The forecasted global battery cell manufacturing volumes for 2025 have already 
increased from 1509 GWh (in December 2019) to 2340 GWh (January 2021) just 
over a year. This increase is equivalent of 55% growth in estimation.18 Some recent 
announcements might even supersede those estimates.19 The assessments for the 
European needs of cell production capacity need continuously to be adjusted upwards. 
The most recent announcement from Volkswagen to establish 6 gigafactories in Europe 
adds another 240 GWh to the European ecosystem.

The positive market outlook and the rising demand for battery cells is well reflected in 
the increasing number of battery production capacity in Europe. Today, Hungary, and 
Germany, are the most attractive regions for investments in battery production in Europe.

The growing demand for batteries will naturally affect the demand for battery materials, 
both raw and processed. European stakeholders have started to invest in mining capacity, 
but more projects are needed to supply the demand, as well as investments to increase 
the refining capacities for battery grade materials. An important factor to consider is 
that the process to develop and qualify battery grade materials from European sources 
is time consuming. Special attention should be paid to the development of domestic 
cathode and anode materials production where Europe needs to undertake increased 
efforts to diversify the supply chain that today is dominated by non-European players. 

18 Benchmark Minerals, 202: Gigafactory Tracking

19 Recently spectacular announcements about a drastic increase in global battery production have been made by CATL and 
TESLA. These announcements are so recent that the consequences have not yet been captured in major forecasts for the PHEV + 
EV market. So far only DNV GL has captured this and the consequences on the global battery production capacity correspond to a 
global output of 8.000 GWh by 2030 (https://www.electrive.com/2021/01/06/catl-takes-aim-for-a-230-gwh-production-capacity-
for-2021/ and https://insideevs.com/news/445374/tesla-30-million-evs-annually-2030/

https://www.electrive.com/2021/01/06/catl-takes-aim-for-a-230-gwh-production-capacity-for-2021/
https://www.electrive.com/2021/01/06/catl-takes-aim-for-a-230-gwh-production-capacity-for-2021/
https://insideevs.com/news/445374/tesla-30-million-evs-annually-2030/


23

With its occurrence of lithium-rich geothermal brines Hungary could play a role in parts 
of the raw material supply chain as well as refining capacity and battery grade materials.

2.4. Overview of available battery technologies

Energy storage technologies are often described in the form of diagrams containing output 
and energy or storage time. Relevant technologies are best suited for different areas 
regarding output and energy. Figure 12 describes the best potential applications of various 
technologies. If it is a matter of moderate output, corresponding to up to ten megawatts 
and a period of less than six hours, then lithium-ion batteries are often the best option. 

Other technologies similar in application, such as flow batteries, have not been able to 
keep up with the rapid price reduction of lithium-ion batteries. Since most applications 
have so far been in this area, lithium-ion batteries have increased their market share. But 
when the need to store larger amounts of energy over a longer period increases, thermal 
or chemical storage of various kinds, such as hydrogen, become more attractive options. 

There are more dimensions that do not fit into a diagram. One is the number of cycles 
and here electrostatic super capacitors have an advantage. They can handle a very large 
number of cycles and thus have a given role in applications with the demand of many 
cycles while providing high output but small amounts of energy.

Figure 15: A typical diagram of this type reports a range of technologies to visualise different areas of use based 
on output and energy20

20 Siemens, 2017: Green Ammonia. 1st NH3 European event: https://www.ammoniaenergy.org/wp-content/uploads/2019/12/
NH3-Energy-2017-Ian-Wilkinson.pdf
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https://www.ammoniaenergy.org/wp-content/uploads/2019/12/NH3-Energy-2017-Ian-Wilkinson.pdf
https://www.ammoniaenergy.org/wp-content/uploads/2019/12/NH3-Energy-2017-Ian-Wilkinson.pdf
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Lithium-ion batteries of various compositions are currently the dominant battery 
technology used for all major applications, in cars, buses, trucks, bicycles and power tools, 
and increasingly in industrial applications. Over the past decade, given the dramatic cost 
reduction due to manufacturing volumes, lithium-ion batteries have also taken over the 
market for stationary batteries. 

Figure 16: Falling prices for lithium-ion batteries. Source: BNEF 2019 Lithium-ion battery price survey21

The most significant developments and technological advancement are also expected 
to take place in the lithium-ion battery family. Energy density has almost tripled in 10 
years and development is expected to continue for at least another 10 years. Thus, 
the next technology generation is very likely to be found in batteries with lithium-based 
chemistries. In this context the most mentioned technologies today are dry “solid state” 
and lithium-sulphur batteries that could be in production in 3-5 years, and then ready for 
commercial mass production at low cost.

However, the aim is to develop more resource-efficient batteries with fewer hazardous 
substances. The batteries of the future will be produced with more recycled materials, 
while reducing the use of hazardous substances as manufacturers replacing them with 
other materials. More and more technologies are being developed within the lithium-ion 
battery family, and one example is the most energy-dense batteries used in vehicles.  

21 BNEF 2019 Lithium-ion battery price survey: https://about.bnef.com/blog/battery-pack-prices-fall-as-market-ramps-up-with-
market-average-at-156-kwh-in-2019/

https://about.bnef.com/blog/battery-pack-prices-fall-as-market-ramps-up-with-market-average-at-156-k
https://about.bnef.com/blog/battery-pack-prices-fall-as-market-ramps-up-with-market-average-at-156-k
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Here, the cobalt content of car batteries has gradually decreased from about 12% to  
today’s 4% (NMC811). Moreover, there are completely cobalt-free as well as intrinsically 
safer technologies (LFP or LiFePO4) achieving ever higher energy density and thus 
becoming a realistic alternative even in passenger cars. The increase in the energy density 
of the batteries and more efficient control systems also provide increased resource 
efficiency as a smaller amount of metal is needed with retained functionality.

It takes a long time from starting to manufacture a new type of battery to achieve mass-
production at low cost. Recently, Tesla has set up very aggressive targets (increasing the 
energy density of the batteries and thus the range of electric cars by 54% while reducing 

Figure 17: Development of lithium-ion batteries towards higher energy density. Source: 
BNEF and Volkswagen.

Current development and market outlook for the European battery industry
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battery costs by 56%) intending to speed up technology development and cost reduction 
at the same time. All this within about 3 years as is summarised in illustration 18:

Figure 18: Tesla’s plans for increased range and reduced battery costs with increased energy density. 

Source: Tesla 22

The development not only relates to battery cells, but the entire system, including 
packaging batteries with control systems and vehicle integration. Similar work is also 
underway in case of other manufacturers and it is likely that these targets can be achieved 
within five years in mass production. In addition, new cells utilizing solid state, lithium-
sulphur and similar technologies under development will be able to deliver even higher 
energy density and potentially result in further cost reductions. This is worth keeping in 
mind when assessing the competitiveness of other technical options.

 Challenges in recycling - Bringing batteries materials back in the loop

The technical potential for recycling of lithium-ion batteries is high, and the forthcoming 
regulation for batteries23 has a strong focus on the recovery of valuable battery materials. 
The proposed battery regulation sets, amongst other measures, targets for battery 
collection and recycling efficiency for various battery metals, such as cobalt, nickel, 
lithium, and copper in the recycling process. The energy density increase of batteries 

22 https://www.tesla.com/de_de/2020shareholdermeeting

23 EU Commission, 2020: COM(2020) 798/3: Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE  
COUNCIL concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation (EU) No 2019/1020

https://www.tesla.com/de_de/2020shareholdermeeting


27

and growing efficiency of control systems also results in higher resource efficiency, as a 
smaller amount of metal is needed for retained functionality.

The overall extensive electrification combined with more developed battery technologies 
means that a new battery is approximately used for 6-15 years in a vehicle application24 
and might then be used for additional 6-10 years in an application with less demanding 
conditions, such as an electrical system application. Therefore, a battery manufacturer 
aiming to recover battery metals may have to wait 12-25 years to get the battery back 
before it can return as raw material in production.

However, as soon as the planned gigafactories starting to come online there will be a 
need to recover production scrap coming from all parts of the production process. Since 
there will be huge volumes produced, this stream of scrap will be significant. Thus, it will 
be necessary to secure the access to recycling technologies.

The recycling industry needs to prepare for the large-scale capacity demand which will 
be required when “todays and tomorrow’s batteries” are worn out and available. Scaling 
up recycling plants is an industrial challenge when profitability is challenged by the lack 
of volume. 

An additional opportunity is to support circular material-flows in Europe. The 
challenges faced by the industry are also connected to the collection of batteries. The 
few car batteries that are at the end of their lives now are often left in the system in one 
way or another, but with the greatly increased production capacity and sales volume, 
the collection systems will become increasingly important. The traceability of batteries 
will increase with the proposed battery passport by the European Commission. The 
mentioned factors, besides the linked data space, will open new doors for innovations 
within the sector.

24 Circular Energy Storage, 2021: The lithium-ion battery life cycle report: https://circularenergystorage.com/reports

Current development and market outlook for the European battery industry

https://circularenergystorage.com/reports


28 Strategy for a competitive and sustainable battery value chain in Hungary 

3. Political drivers and regulatory 
framework in the EU with relevance for 
the Hungarian battery strategy
3.1. The emergence of the European Battery Alliance 

Batteries are at the heart of one of the largest industrial transformations in Europe  
of the post-war period. It is about the survival of the automotive industry as well as a 
battery market of EUR 250 billion and more than 1 million jobs. This was established 
by EU Commissioner Maroš Šefčovic, who launched the European Battery Alliance in  
2017 with the aim of building a sustainable battery value chain in Europe. Within the 
Alliance, a set of key objectives and actions were developed together with stakeholders 
along the entire value chain, including industry, academy and Member States25. 
These actions build on an industry-led approach whereby EU industrial actors have  
themselves adopted and started to implement targeted actions. They also formed the 
basis for the EU’s Strategic Action Plan for batteries26, that was published in 2018. The 
Strategic Action Plan puts forward actions for six strategic action areas to make 
Europe a global leader in sustainable battery production and use, in the context of the 
circular economy:

• Securing the sustainable supply of raw materials 

• Supporting European projects covering different segments of the battery value 
chain, including cells manufacturing 

• Strengthening industrial leadership through stepped-up EU research and 
innovation support covering the full value chain 

• Developing and strengthening a highly skilled workforce in all parts of the value 
chain 

• Supporting a sustainable battery value chain – i.e., requirements for safe and 
sustainable batteries production - as a key driver for EU competitiveness 

• Ensuring consistency with the broader enabling and regulatory framework

25 https://www.eba250.com/actions-projects/priority-actions/

26 EU Commission, 208: COM(2018) 293 final ANNEX 2, Strategic Action Plan on Batteries.

https://www.eba250.com/actions-projects/priority-actions/
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The plan also addressed the need to develop financial support instruments, such as 
the Important Projects of Common European Interest (IPCEI) to support innovative 
manufacturing projects going beyond state-of-the-art with combining EU and national 
resources. The IPCEI instrument enables support from Member States to projects where 
Member States can cover a higher share of project costs than in usual applications of 
state aid rules as well as supporting industrial use. Today, two IPCEI initiatives have 
been launched, the first with seven involved member states, providing approximately up 
to €3.2 billion in funding to the seventeen participating companies for this project, which 
is expected to unlock an additional €5 billion in private investments. The 12 participating 
member states in the second IPCEI, EuBatIn, support 46 projects with up to €2.9 billion 
funding. The projects that have been put forward by the 42 participating companies are 
expected to generate another €9 billion, in private investments. The second IPCEI will focus 
on beyond-state-of-the-art lithium-ion batteries as well as on next-generation post-
lithium-ion battery technologies- as well as on materials for the battery industry (raw 
and advanced material and recycling). Additionally, to the 42 direct participants, EuBatIn 
also works with 150 external partners such as universities, research organizations, and 
smaller companies. Theoretically, new projects can be included in those initiatives, if 
the applying companies have the support from their member states and at least two 
participating companies with the IPCEI consortia.

3.2. Possible effect of covid-19 on the battery value chain

The outbreak of the Covid-19 pandemic has had severe effects on all sectors of the 
society globally and is a strong reminder about the vulnerability of global value chains. 
Although the pandemic is still ongoing, some first conclusions can be drawn regarding 
the automotive sector and therefore the development of the Hungarian battery industry. 
A general observation is that the question of rather resilient value chains put the 
development of domestic supply chains for the battery industry in focus next to the role 
batteries can play to achieve climate goals. 

As the transport sector and electric vehicles constitute by far the largest market for 
lithium-ion batteries it is of particular interest to study the effects of the pandemic on this 
market segment. Several studies revealed a sharp increase of EV sales in 2020 despite a 
decline in the total vehicle market and the average EU EV share grew from 3% in 2019 by 
3,5 times to 10.5% in 202027.

27 Transport &Environment, 2020: https://www.transportenvironment.org/sites/te/files/publications/2020%20EV%20sales%20
briefing.pdf

https://www.transportenvironment.org/sites/te/files/publications/2020%20EV%20sales%20briefing.pdf
https://www.transportenvironment.org/sites/te/files/publications/2020%20EV%20sales%20briefing.pdf
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Figure 19: The covid-19 pandemic affected sales of cars with internal combustion engines while sales of EVs 
increased. Source: Transport and Environment.

The presented trend was further accelerated due to strong incentives implemented by 
several European Member states as part of their economic recovery packages in response 
to the Covid-19 pandemic.

Figure 20: The covid-19 pandemic has legitimised government stimulus on several fronts  

with benefits for EV sales.



31

The mentioned factors could also be observed in Central Eastern Europe. In 2020, 
8,000 electric vehicles were sold in Poland, the largest EV market in this region. Electric 
vehicles made up 1.9% of the car market in 2020 with growth volumes of 147 % for BEV  
and 260% for PHEV. In Hungary, which is the second largest EV market in CEE, plug-in 
volumes doubled from 2019 to 2020, followed by the Czech Republic, where plug-in sales 
quadrupled. Plug-in sales grew the fastest in Slovenia, as EV volumes were multiplied by 
7.9. There, BEV volumes were also multiplied by x 8.9, the highest year-on-year growth 
rate for zero-emission vehicles in 2020. The second fastest-growing BEV market is 
Slovakia with x 5.628.

All in all, we can conclude that, despite negative effects on car sales due to the  
covid-19 pandemic, Europe has now passed China as the leader in the EV market  
during 2020 and the share of electrical vehicles is expected to grow in the years 
to come. Countries with incentives for EV’s as part of their recovery packages 
experienced an additional EV -boost further accelerating the transition to a low carbon  
transport system.

3.3. Areas for cooperation and EU funding potential along 
the battery value chain

The Green Deal was launched by the European Commission in 2019, outlining Europe’s 
new sustainable growth strategy. The Green Deal covers all sectors, including the 
transport and energy sector as well as various industries and is therefore relevant to the 
entire battery value chain.

The Green Deal covers efficient use of resources by shifting to a clean, circular economy, 
while also describing the necessary investments besides the available financing tools.

The European Green Deal Investment Plan (EGDIP), also known as the Sustainable  
Europe Investment Plan (SEIP) will mobilise at least €1,000 billion in sustainable 
investments in the coming decade. Part of the plan, the Just Transition Mechanism, will 
be directed towards a fair and green transition all over Europe. Between 2021-2027  
at least €100 billion will be directed towards supporting workers and citizens of the 
regions most affected by the transition to a fossil-free society.

28 ransport and Environment, 2021: CO2 targets propel Europe to 1st place in e-mobility race https://www.transportenvironment.
org/sites/te/files/publications/2020%20EV%20sales%20briefing.pdf
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The European Investment Plan for the Green Deal has three main objectives:

1. Increase funding for the transition and mobilise at least €1 trillion to support 
sustainable investments in the coming decade through the EU’s budget and associated 
instruments, especially ‘InvestEU’.

2. Create a framework for private investors and the public sector supporting sustainable 
investments.

3. Secure support to public administrations and project managers to identify, structure 
and implement sustainable projects.

In response to the economic impact of the pandemic, the European Commission 
proposed further financial support measures under the collective name 
‘NextGenerationEU’.

Together with the EU’s next long-term budget for 2021-2027 (Multi-Annual 
Framework MFF 2021-2027), the total financial support channeled through the EU 
budget would thus amount to over €1.8 trillion.

Figure 21: Overview of EU budget under the next multiannual financial framework. Source: EC Commission.
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The European Council has agreed on an appropriation of €672.5 billion to the “Recovery 
and Resilience Facility”. The €672.5 billion Recovery and Resilience Facility (RRF) is the 
main component of the EU’s €750bn recovery plan from the Covid-19 crisis, called ‘Next 
Generation EU‘. 

Member states are currently preparing their national recovery plans (NRP) outlining their 
priorities for the grants and loans that will be provided under the facility. Hungary is 
expected to receive grants in the order of €4.3 billion.

The next long-term EU budget will run for seven years from 2021 to 2027 and will invest 
substantially in climate- and environment-related objectives. The Commission proposed 
25% of its total budget to contribute to climate action and the environment across 
multiple programmes (e.g., European Agricultural Fund for Rural Development, European 
Agricultural Guarantee Fund, European Regional Development Fund, Cohesion Fund, 
Horizon Europe, and Life funds).

There are ample opportunities for cooperation and support for battery-related innovations 
under the umbrella of the European Battery Alliance.

Apart from the Recovery and Resilience Facility, there are several additional important 
funding instruments for battery innovations that should be highlighted: The Innovation 
Fund, the Just Transition Fund and Horizon Europe all contain funding and cooperation 
opportunities for stakeholders in the battery value chain.

Figure 22: Overview of the European battery landscape under the umbrella of the European Battery Alliance.
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The Innovation Fund creates financial incentives for projects investing in the next 
generation technologies needed for the low-carbon transition, boosting growth and 
competitiveness for EU companies, and supporting innovative low-carbon technologies 
in all Member States. The Fund that was launched in 2020 and will invest up to €10 billion 
from the EU Emission Trading System up to 2030. This funding will be targeted towards 
innovative technologies and big flagship projects with European added value that can 
bring significant emission reductions.

The Just Transition Fund will play an important role in fostering research and  
development in the storage sector. It will dedicate €40 billion to support the energy 
transition in fossil fuel-dependent regions. It foresees productive investments in small and 
medium-sized enterprises, up- and reskilling of workers, as well as the transformation 
of existing carbon-intensive industries. The Fund acknowledges energy storage as a 
solution for the green transition of the power system.

Europe’s next R&D framework program, Horizon Europe, has a total budget of  
€95.5 billion for 2021-2027. Dedicated calls will be launched to support research  
in all different types of energy storage technologies. There are several platforms and 
initiatives for stakeholders from research and industry to get engaged in- the European 
Technology and Innovation Platform ETIP Batteries Europe is an open and inclusive 
platform that has a federating role in the battery R&I ecosystem and that develops a 
Strategic Research Agenda and technology roadmaps with experts from industry, 
academia, and associations. With its national and Regional Stakeholder Group it also 
serves as an information platform between member states and national projects. The 
EBA250 is the industrial workstream of the European Battery Alliance gathering more 
than 600 members along the entire battery value chain. This cooperative ecosystem 
includes the European Commission, many EU member states, investment institutions 
and key stakeholders from industry, innovation and academia. EIT InnoEnergy holds 
the official mandate to coordinate the ecosystem, and related mechanisms, such as 
the Business Investment Platform. The key objective of BIP – also established by EIT 
InnoEnergy – is to accelerate transactions between investee and investor by reducing the 
time for investments, and mitigating business and investment risks.  
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3.4. A new sustainable battery regulation for Europe- 
Measures along the value chain

Having a supportive and coherent regulatory framework for batteries is fundamental. The 
necessity of such environment has been clear since the establishment of the EBA; and 
was further emphasized in December 2020, when the European Commission forwarded 
the proposal for a new battery regulation with the aim to modernise the EU’s legislative 
framework for batteries29.

It is an integral part of the EU’s Green Deal30 and builds on commitments and reports 
adopted by the European Commission, including the strategic action plan on batteries31 
calling for the action to “design an innovative and future-proof regulation, covering the 
entire value chain”, the new circular economy action plan32, the new industrial strategy for 
Europe33 and the sustainable and the smart mobility strategy34, aiming to deliver a 90% 
reduction in transport-related GHG emissions by 2050.

The proposal aims to support the delivery of sustainable batteries for the European market. 
All batteries placed on the European market shall be produced with the lowest possible 
environmental impact (e.g., hazardous substances, carbon footprint), using materials that 
have been obtained in full respect of social and ecological standards (e.g., due diligence 
obligations) and using recycled materials (e.g., minimum levels of recycled content). 
The batteries should be long-lasting and safe (e.g., minimum levels of performance and 
durability, safety conditions). They should also be possible to be repurposed, therefore 
certain measures are being proposed in the new regulation to overcome the market barriers.

Circularity is the essence of the regulation, proposing concrete measures along the entire 
battery value chain aiming to close the loop. 

29 Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL concerning batteries and waste batte-
ries, repealing Directive 2006/66/EC and amending  Regulation (EU) No 2019/1020: COM(2020) 798/3 2020/353 (COD) https://
ec.europa.eu/environment/pdf/waste/batteries/Proposal_for_a_Regulation_on_batteries_and_waste_batteries.pdf

30 Communication from the Commission to the European Parliament, the European Council, the Council, the European Economic 
and Social Committee and the Committee of the Regions, The European Green Deal (COM (2019) 640 final).

31 Strategic Action Plan on Batteries: Annex 2 to COM(2018)293 final.

32 Circular Economy Action Plan: COM(2020)98 final.

33 New Industrial Strategy for Europe: COM(2020)102 final.

34 The sustainable and the smart mobility strategy: COM(2020)789
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The regulation forwards couple of measures focusing on 

1. increased recycling rate for all types of batteries

2. increased targets for the collection of waste portable batteries  
(from 45 % to 65 % and 70 %)

3. reporting mechanism for electric vehicles

4. industrial and automotive batteries ensuring the no-losses policy as well as

5. measures identifying recycling efficiencies for lithium batteries and 
material recovery targets for cobalt, copper, lithium, nickel, and lead. 

 
The importance of such measures is to build resilient supply chains by aiming to close 
the loop when it comes to battery materials. An increased use of recovered materials will 
support the development of the circular economy approach and allow for more resource-
efficient use of materials, whilst reducing dependency on non-European raw materials. 
Concrete and ambitious targets for recycling efficiencies are needed to be agreed 
upon before mandatory levels of recycled contents in batteries could be implemented 
considering the currently low level of recycled materials.

Figure 23: Proposed measures along the battery value chain.
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For the implementation of this important piece of legislation affecting all relevant sectors 
of the European battery industry, an ambitious timeline has been drafted. However, there 
are many reasons for European public bodies to embrace this regulation without further 
delays. Once adopted, it will give the industry clear and transparent guidelines on the 
future development of a sustainable and competitive battery industry. It also opens doors 
for new innovations and business opportunities, some of them linked to the proposed 
battery passport and the interlinked data space. The latter is key for safe data sharing, 
increasing transparency of the battery market and the traceability of large batteries 
throughout their life cycle.

Figure 24: Timeline summary of proposed sustainability and labelling requirements for EV batteries.

Figure 25: Timeline of the legislative process
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 3.5. Outlook to relevant strategic plans of Hungary 
including: National Energy Strategy, Climate Protection 
Action Plans, and Circular Economy Regulation
Hungary has recently adopted its energy and climate targets to be reached by 2030 and 
2050. In accordance with the decisions of the European Council, Hungary has pledged to 
cut its GHG emission by approximately 40% until 2030, and to reach climate neutrality 
(net zero emission) by 2050 alongside other EU Member States.

Climate-, energy- and transport-related EU legislation and strategies have been duly 
approved and implemented by the Hungarian government since the declaration of 
the “20-20-20” sustainability goals in 2007. In 2015, Hungary was among the first  
Member States to formulate its national e-mobility strategy (the so-called “Ányos  
Jedlik Plan”) reflecting the parallel disruptive changes in the energy and mobility 
sector. The automotive industry is of utmost importance for the Hungarian national  
economy, as it represents 13-14% of the GDP and 21% of the export. 740 companies 
are operating along the automotive value chain and approximately 175,000 jobs  
are directly linked to this sector. As a result, disruptive changes in global car  
manufacturing, like electrification or digitalization, have major and immediate 
consequences for all stakeholders in the country.

The Hungarian national e-mobility plan, which was a response to the Directive 2014/94/
EU (AFID) on the deployment of alternative fuels infrastructure, had multiple aims: 
it emphasized the importance of electrification-driven innovation in the domestic 
automotive industry, while it also proposed actions for the electricity industry to meet the 
expected surplus demand from electric vehicles. The related action plan in 2015 provided 
an effective supporting system of subsidies and incentives for the roll-out of electric cars 
and the deployment of a nation-wide public charging network.

In 2016, as required by the AFI Directive, Hungary presented its National Policy Framework 
for the development of the alternative fuels infrastructure. The ambitious 2020  
“real scenario” targets earmarked a domestic EV fleet of 21,000 electric passenger cars  
and a public charging network of 2,100 charging points by 2020. Both targets have been 
achieved, as the number of EVs even exceeded 25,000 at the end of December 2020.

Another major step forward has been the rapid implementation of the EU “Clean Energy 
for All Europeans” package (“Winter Package”) of 2016. This European legislation not only 
highlighted the importance of energy storage – including high-capacity batteries - in the 
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future EU electricity market design, but also required the Member States to present their 
National Energy and Climate Plans for the period 2021-2030.

In the meantime, the EU Member States have also started to implement the “Clean  
Mobility” legislative packages (“Europe on the Move” 1,2 and 3) with proposals to 
decarbonize the transport sector. The EU strategies on low-emission mobility have 
contributed to the general shift towards automotive electrification. As a result,  
automaker OEMs operating in Hungary have also been complying with the regulation, and 
they have announced to start manufacturing electric vehicles or electric components. (The 
Audi factory in Győr launched its electric engine production in 2018, while Mercedes started 
the production of its CLA PHEV model at the Kecskemét plant in 2020. BMW is also planning 
to assemble its latest BEV models at the plant still under construction in Debrecen.)

The draft Hungarian National Energy and Climate Plan of 2019 also contained elevated 
targets (share of renewables, reduction of energy consumption, GHG emission) compared 
to previous policies with emphasis on solar electricity generation, e-mobility and 
energy efficiency. The future vision for the Hungarian electricity market emphasized 
the importance of innovation, especially in the realm of grid development and flexibility 
services (smart metering, demand side response and energy storage).

The policies regarding energy storage were debated by the Energy Innovation Council, 
a national expert platform convened by the Ministry for Innovation and Technology. The 
Council proposed that subsidized pilot projects should be examining the opportunities in 
grid balancing and flexibility services. As a result, those projects received support which 
were focusing on electricity storage in batteries for reducing the volatility caused by 
weather dependent PV renewable generation.

In January 2020, the National Energy Strategy (NES) was announced, with the final 
version of the National Energy and Climate Plan. A dedicated chapter in the Strategy 
discusses key topics of energy innovation, mentioning the need for new solutions for grid 
stability (flexibility storage and demand management). The NES also indicated funding 
opportunities for pilot projects focusing on battery storage and integrating electric 
vehicles to the electricity system (smart charging, vehicle-to-grid technologies).

In February 2020, the Ministry for Innovation and Technology presented the Action Plan 
on Climate and Nature Conversation35, with an ambitious goal to reach climate-neutrality 
on national level before 2050. 

35 Hungarian Ministry of Innovation and Technology, 2020: Climate and Environmental Protection Action Plan; https://2015-2019.
kormany.hu/download/5/07/c1000/Climate%20and%20environmental%20protection%20action%20plan_EN.pdf

Political drivers and regulatory framework in the EU with relevance for the Hungarian battery strategy

https://2015-2019.kormany.hu/download/5/07/c1000/Climate%20and%20environmental%20protection%20action
https://2015-2019.kormany.hu/download/5/07/c1000/Climate%20and%20environmental%20protection%20action
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According to the action plan, the domestically generated energy is to be 90% carbon-
free by 2030. Renewable-based generation is given priority, as at least 6,000 MW of 
solar capacity should be operational by 2030. Flexibility and energy storage are major 
elements in the new electricity system.

Another aspect of the Action Plan on Climate and Nature Conversation was the reduction 
of waste in accordance with the European Circular Economy policies. In December 2020, 
the Hungarian government proposed a legislation on the new waste collection and 
management system. In February 2021, the proposal was approved by the Parliament 
as the new Law on Waste Management. The law reinforced the Extended Producer 
Responsibility requirements of the previous national battery regulations in terms of 
the portable, industrial, and automotive batteries.

In December 2020 Hungary decided to back the proposal of the European Council, for a 
European climate law, including a new EU greenhouse gas emissions reduction target of 
at least 55% by 2030 compared to 1990. The aim of the European climate law is to set 
into legislation the objective of a climate neutral EU by 2050.
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4. Prerequisites for a sustainable 
battery value chain in Hungary
4.1. Prerequisites for the battery industry in Hungary - 
strengths and development areas

The strengths of the Hungarian battery value chain are both in battery manufacturing, 
with many foreign actors and downstream, notably in the application and integration 
of batteries. Besides Germany, Hungary is one of the largest battery manufacturing  
centres for lithium-ion batteries in Europe. 

As of today, there are several gigafactories from Samsung SDI and SKI Innovation totaling 
47,3 GWh of production in 2025 that will possibly ramp up to 87,3 GWh by 2030. GS  
Yuasa produces automotive lithium-ion starter batteries and Inzi Control has a production 
unit for battery modules. Several major suppliers to the battery industry are also  
located in Hungary next to major car manufacturers.  Many of the key local stakeholders 
are shifting their production lines from combustion engines to fully or hybrid electric 
vehicles. The latest addition to this ecosystem is the company Vitesco, which is planning 
to open an electric drive plant in Hungary. The production plant in Debrecen covers  
other components in the field of electrification and electromobility, including 48-volt  
belt starter generators for mild hybrids, in addition to electronic controls.

Figure 26: Some of the key players in the Hungarian battery value chain.
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With the high share of employments in the automotive sector, Hungary, is particularly 
exposed to the rapid technological changes as vehicles will become electric, autonomous, 
connected, and shared36. 

This trend of electrification and digitalisation will require totally different skills, knowledge, 
and trainings for the employees. To remain competitive, a dual education system is provided 
for the companies in cooperation with the main universities to support the professional 
replacements. A closer cooperation between industry and academia has been emphasised 
as an important factor if Hungary wants to shift local industry from merely providing 
assembling skills to product development and innovation (a shift from “produced in Hungary” 
to “invented in Hungary”). Within the framework of the Hungarian Battery Strategy project, 
the reference group has analysed the strengths, weaknesses, opportunities, and threats 
for the Hungarian battery ecosystem. In strengths and opportunities, several factors 
pointed towards favorable conditions for an increased electrification such as: political 
support with forward looking political commitments and increasing renewable capacities 
spurred by a supportive National Energy and Climate Plan further increasing demand for 
RES and the infrastructure capacity (electricity and transport is deemed to be sufficient 
to cope with the growth demand by the industry). The Green Bus scheme is one positive 
example boosting domestic manufacturing initiatives in response to this government 
initiative. In weaknesses and threats, key concerns were related to the lack of international  
cooperation and a gap between research conducted in an academic environment and the 
industrial R&D needs. The spill-over effects from the current FDI’s to the local ecosystem 
are small and should be increased to establish a stronger involvement of local actors within 
the battery value chain. A summary of the SWOT analysis can be found in Figure 27.

36 Future of Mobility, in the international literature ACES (Autonomous, Connected, Electric, Shared) vehicles, that are capable 
of autonomous driving, are in data interconnection with each other, electric driven, and have a shared usage while ownership is a 
secondary factor.

Figure 27: A SWOT analysis for the Hungarian battery value chain
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A more detailed analysis of the capabilities and development potential for the Hungarian 
battery ecosystem was developed by the members of the reference group. It largely 
confirmed the output of the SWOT analysis. As a result of the work on the strategy, the 
image provides an overview of identified strength areas and development needs along 
the value chain. The parts of the value chain where Hungary has strengths are battery 
production and their application and integration – with good opportunities to become 
more active in the battery material supply side, mainly through increased efforts in 
recycling, but also in exploring lithium extraction from geothermal brines that are 
abundant in the Pannonian basin. This is also in line with the Commission’s effort to 
enhance circularity and resource efficiency with increased recycling and recovery of raw 
materials. An increased use of recovered materials would support the development of 
the circular economy approach and allow a more resource-efficient use of materials, 
while reducing Europe’s dependency on materials from third countries- and open for new 
innovations in material research.

 

 

 

Figure 28: Value chain analysis on industry capabilities, R&I and Human Capital for Hungary

Prerequisites for a sustainabla battery value chain in Hungary
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5. Action plan for stakeholders and 
policy makers
The action plan contains many different measures supporting the growth of an innovative 
and sustainable battery industry in Hungary. The goal is to help Hungary to achieve its 
climate goals while enabling the Hungarian battery cluster to grow and become a valuable 
part of the European battery ecosystem.

The Hungarian action plan is based on the European Action Plan for Batteries and aligned 
with other initiatives under the framework of the European Green Deal, but the measures 
are adapted to specific Hungarian conditions. 

The six strategic objectives are achieved through concrete actions along pathways 
mirroring different aspects of the value chain, from market solutions to human skills, 
strengthening Hungary’s capabilities along the entire battery value chain and thereby 
contributing to the positioning of the European battery industry to a leadership role in the 
global competition.
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Overview of proposed concrete actions

OBJECTIVES PATHWAYS ACTIONS GOALS

DECARBONISING THE 
TRANSPORT AND 
POWER- SYSTEM VIA 
USING BATTERIES 
AND INCREASED 
ELECTRIFICATION

Develop and support 
sustainable market solutions 
for the use of batteries in 
the power, transport, and 
industry sectors in line 
with EU climate goals

- Implement the EU Sustainable Battery Regulation 
to open new business opportunities (Regulatory 
measures) 
- Accelerate the decarbonization of the transport 
system 
- Develop a market design and regulatory environment 
supporting the use of batteries in the electricity grid 
- Enhance the deployment of 
stationary storage applications

- Position Hungary on the 
forefront of electrification 
- Achieve climate goals

A COMPETITIVE 
AND SUSTAINABLE 
HUNGARIAN BATTERY 
VALUE CHAIN

Supporting projects involving 
Hungarian actors covering 
different segments of 
the battery value chain

- Increase the Hungarian value-added in 
manufacturing  
- Requirements on FDI’s to become integrated part of 
the Hungarian Ecosystem 
- Develop financial instruments for sustainable 
technologies targeting small innovative clean-tech 
companies along the battery value chain 
- Create incentives for sustainable 
investments financing

Create a network of 
strong players, including 
SME’s representing the 
entire value chain

COMPETITIVE 
ADVANTAGE THROUGH 
THE GROWTH OF A 
STRONG HUNGARIAN 
R&I CAPACITY

Targeting research and 
innovation to support 
the development of 
a competitive battery 
value chain in Hungary 

- Strengthen the Hungarian innovation ecosystem 
- Strengthen the collaboration between 
academia and industry

Increase Hungary’s Innovation 
Scorecard on a European level

CHARGED TO MEET THE 
FUTURE DEMANDS OF AN 
ELECTRIFIED SOCIETY

Developing and strengthening 
a skilled workforce in the 
battery value chain 

- Increase quantity and quality of battery research  
and education 
- Develop skills for an electrified society 
- Financial support for the training of the 
workforce along the whole value chain

Number of jobs retained 
and established as a 
result of the focus on the 
battery industry by 2030

BATTERY MATERIALS 
IN A SUSTAINABLE 
AND CIRCULAR 
ECONOMY INDUSTRY

Secure access to 
raw materials for 
battery manufacturing 
through extraction, 
recycling, and reuse 

- Develop flagship for domestic access to raw 
materials from mining and recycling  
- Develop projects covering the whole value chain  
- Encourage multiple (re)use and recycling of 
batteries to maximise recycling of raw materials

Create value and business 
opportunities in the 
transition to a sustainable 
and circular economy

HUNGARY – A FOCAL 
POINT FOR THE 
EUROPEAN BATTERY 
INDUSTRY

Stimulate national and 
regional collaboration for 
a strong position in the 
European Battery value chain 

- Implement and follow up the action proposals via 
broad collaboration throughout the battery value chain 
- Facilitate access to the European value chain for 
batteries 
- Positioning Hungary in the European battery 
ecosystem 
- Working actively in European Networks

- Establish strategic 
partnerships and business 
opportunities with 
neighbouring economies  
- Connect the relevant local 
stakeholders to the European 
battery industry and thereby 
expanding value chains  
- Possibilities to 
influence EU agenda

1

2

3

4

5

6

Figure 29: Overview of proposed concrete actions

A full description of the concrete measures is given in the appendix.
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The logic behind the measures of the National Battery Strategy

 

Figure 30. The logic behind the measures of the National Battery Strategy
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Batteries are a prerequisite for the transition to an electrified society at all levels, from 
industrial applications to private users. Batteries in electricity grids can help to meet the 
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potential use of renewable energy sources, thus supporting development of a more 
decentralised and resilient energy system. Batteries may also make it possible to replace 
or postpone investments in the electricity grid.

Sustainable market solutions for the use of batteries in the power, transportation, and 
industry sectors in line with EU climate goals will position Hungary on the forefront 
of electrification, support the transformation of the Hungarian power system to full 
sustainability and help to achieve national climate goals.

The following concrete actions to achieve the first strategic objectives have been identified:

Action 1.1: Implement the EU Sustainable Battery Regulation to 
open new business opportunities (Regulatory measures)

One of the objectives of the proposed EU batteries regulation is promoting innovation 
and the development and take-up of EU technological expertise. Many of the proposed 
measures still need to be developed; Methods for estimating the performance criteria, 
the digital passport and connected data space, recycling processes able to recover certain 
valuable battery metals, are to name a few where Hungarian expertise in the downstream 
segment of the value chain can contribute. 

Here Hungary has good opportunities to participate in and influence the development of 
international standards and perspectives in the global value chain. A timely implementation 
of the new rules will thus provide a stable framework to get engaged in forming many of 
those guidelines that will have impact on the battery industry.

Action 1.2: Accelerate the decarbonization of the transport system

Looking at the different technologies crystallizing in the transition from vehicles with 
internal combustion engines to low carbon solutions, the utilization of battery powered 
vehicles is the strongest trend. As of today, there is a strong movement to electric drive 
trains also in most other modes of transportation, all the way from electric inner-city 
scooters to heavy long-haul trucks. Most of the established OEMs in the world are today 
going down the route of battery electric vehicles. This trend is also supported in most 
European countries by different types of incentives; direct purchase incentives, tax reliefs, 
low company benefit values, free use of bus files, parking reliefs and others. All of this 
has boosted the sales of electric vehicles and put Europe in the lead for the transition. 
The trend for electrification is clear for cars, but also for heavy vehicles, as OEMs are 
rapidly looking into the introduction of BEV models both in Europe as well as in the 

Action plan for stakeholders and policy makers
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rest of the world. Examples are TESLA, Volvo AB, Daimler, Nikola and many more.37 The 
transition to battery powered trucks mainly needs access to a high-power charging 
network to accelerate. It is not really a question of technology development. Moreover, 
for this transition it should be considered how to best incentivize charging infrastructure 
development. This development will be probably parallel with building up the hydrogen 
infrastructure. This process shall be considered a complementary factor rather than 
competition in the green transition.

Action 1.3: Develop a market design and regulatory environment 
supporting the use of batteries in the electricity grid 

and 

Action 1.4: Enhance the deployment of stationary storage applications

Batteries can also play an important role in providing green energy to the manufacturing 
industries. Based on certain calculations, the current annual energy demand of domestic 
battery factories is estimated at 5.7 - 8.6 PJ, while this demand could reach even 13.1 PJ 
during the next 3-5 years38. To fulfil this demand from renewable generation, the main 
source could be based on the expansion of solar energy production. The energy demand 
of the currently operating battery factories can be resolved by a minimum of 1 500 MWp 
of installed solar capacity which is around 75% of the total current domestic solar capacity. 
In case the goal is to supply the existing and new battery production plants with solar-
generated green energy (without external suppliers), the solar capacity (only to supply 
battery production) must reach an estimated 3 300 MWp within the next 3-5 years. This 
figure exceeds approx. 50% of the total solar capacity planned to be installed in Hungary 
by 2030.

The Hungarian Energy and Utility Regulatory Office estimates that Hungary could  
reach its 2030 solar capacity targets even sooner.39  Moreover, particular attention 
should be paid to ensure the sustainable operation of energy supply systems, with  
stationary batteries being one of the most efficient tools. This will allow not only the 
suppliers involved in energy distribution, but also the users – as active consumers –  
to play their part in supporting the operation of the system.

37 Lawrence Berkeley National Laboratory; 2021: Why Regional and Long-Haul Trucks are Primed for Electrification Now  
https://eta-publications.lbl.gov/publications/why-regional-and-long-haul-trucks-are

38 Based on calculations published in https://www.computerworld.com/article/2604352/if-tesla-s-gigafactory-can-run-on-100-
renewable-energy-why-can-t-others.html and https://amosbbatto.wordpress.com/2017/07/05/emissions-from-gigafactory/ and 
using data from ‘Table of foreign working capital investments made or announced in Hungary to date’

39 https://www.portfolio.hu/gazdasag/20210408/magyarorszag-korabban-elerheti-a-2030-ra-celkent-kituzott-naperomuvi- 
kapacitast-477698

https://eta-publications.lbl.gov/publications/why-regional-and-long-haul-trucks-are
https://www.computerworld.com/article/2604352/if-tesla-s-gigafactory-can-run-on-100-renewable-energy
https://www.computerworld.com/article/2604352/if-tesla-s-gigafactory-can-run-on-100-renewable-energy
https://amosbbatto.wordpress.com/2017/07/05/emissions-from-gigafactory/
https://www.portfolio.hu/gazdasag/20210408/magyarorszag-korabban-elerheti-a-2030-ra-celkent-kituzott
https://www.portfolio.hu/gazdasag/20210408/magyarorszag-korabban-elerheti-a-2030-ra-celkent-kituzott
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The availability of large amounts of concentrated green energy for the demand of 
industry, can be achieved through batteries connected to the grid and distributed 
generation capacity. In a competitive market, the use of batteries is increasingly being 
complemented by business models run by energy communities involving renewable 
producers, consumers, traders, and service providers. These models seek to control 
the rate and timing of both energy generation and consumption within the community, 
partially through energy storage solutions and adequate business relationships. The goal 
is to provide economically sustainable operations with uninterrupted energy supply. A 
good initiative to test the different business models of energy communities was the call 
for proposals launched in 2020 in Hungary. Based on the experience of the implemented 
projects, it will be necessary to review the regulatory provisions affecting the spread, 
market competition and cooperation of energy communities.

5.2. A competitive and sustainable Hungarian battery 
value chain

Supporting projects involving Hungarian actors covering different segments of the 
battery value chain

Climate change adaptation, and the transition to renewable energy will require extensive 
investments for almost all industrial and transport segments. However, the battery 
value chain is still as yet dominated by non-European actors, which makes it vulnerable 
and prevents important spill-over effects for the local ecosystem. With an increased 
integration, there are good growth prospects for Hungarian actors in all parts of the value 
chain.

Action 2.1. Increase value of production in Hungary 
Action 2.2. Requirements on FDI’s to become integrated 
part of the Hungarian ecosystem

Action plan for stakeholders and policy makers
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Table of foreign working capital investments made or announced in Hungary to date 

Corporate Location Investment Annual capacity – 
battery production

Employment 
number

Activity

OEMs

SK Innovation Iváncsa 681 Bill HUF 30GWh 2500 Manufacturing of electric 
vehicle battery cells

SK Innovation Komárom 1 450 Bill HUF 7,5GWh Manufacturing of electric 
vehicle battery cells

SK Innovation Komárom 2 239 Bill HUF 9,5GWh 1400 Manufacturing of electric 
vehicle battery cells

Samsung SDI Göd 540 Bill HUF 30-40GWh 4300 Manufacturing of electric 
vehicle battery cells

Inzi Controls Komárom 14,8 Bill HUF n.a. 122 Manufacturing of electric 
vehicle battery cells

GS Yuasa Miskolc 9 Bill HUF n.a. 50 - 100 Vehicle batteries

Suppliers

KDL Shenzhen 
Kedali Industry

Gödöllő 14,1 Bill HUF 330 Li-ion batteries

Iljin Materials Gödöllő 3,8 Bill HUF n. a Copper foil

Toray Group Nyergesújfalu 127,5 Bill HUF 188 Separator film

Doosan Tatabánya 106 Bill HUF 380 Copper foil

Semcorp Debrecen 66 Bill HUF 440 Separator film

Bumchun Precision Salgótarján 13,3 Bill HUF 200  EV battery connectors

Lotte Aluminium Tatabánya 44 Bill HUF 107 aluminum anode foil

Dongwha 
Electrolyte

Sóskút 11 Bill HUF 90 electrolyte production

Sangsin EDP Jászberény 10,5 Bill HUF 150 Metal frames for 
EV batteries

Shinheung Sec Monor 8 Bill HUF 400 metal casing for 
automotive batteries

SungEel Hitech Szigetszentmiklós 1,8 Bill HUF 50 Battery recycling

Robert Bosch 
Power Tool 

Miskolc 14 Bill HUF 3000 batteries for tools 
and bicycles

(Bosch European Battery 
Competence Center)

R&D&I

Total reported working capital 
investment and jobs since 2016

1.903,8 mrd HUF (5,29 mrd EUR) and approx. 13 707 – 13 757 workplaces

Figure 31. Table of foreign working capital investments made or announced in Hungary to date
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The volume and size of foreign direct investment in Hungary is remarkable on an 
international level. The table illustrates the magnitude of market relevance. The number of 
jobs affected by these investments alone reaches 7.86% of the total number of employees 
in the domestic automotive industry. These impressive figures show that supply chains 
covering a significant part of the battery value chain are being relocated, and the domestic 
manufacturing industry is forced to adapt to the situation and to link into the value chain 
with components not yet covered by these suppliers, limiting the number of domestic 
jobs that can be created. To date, only a minority of domestic companies have managed 
to enter the battery value chains. 

Foreign working capital investment has come in at an early stage of the battery industry, so 
with the right industrial and economic environment, there is a good chance that domestic 
suppliers can be integrated into the value chains at this early stage and participate in the 
production process with higher value-added work.

Action 2.3. Develop financial instruments for sustainable technologies targeting small 
innovative clean-tech companies along the battery value chain 
Action 2.4. Create incentives for financing sustainable investments

Sustainability and climate innovations are still seen as something new with calculated risks 
rather than fundamental and natural. Especially in case of banks and credit institutions 
accustomed to counting on returns in traditional industries – but not in carbon dioxide 
reductions. A model for risk sharing, where climate-determining companies can secure 
larger, but at the same time attractive credits in the private market through state risk 
sharing is suggested to increase the pace of investments in green and climate positive 
projects. 

5.3. Competitive advantage through the growth of a 
strong Hungarian R&I capacity

Targeting research and innovation to support the development of a competitive 
battery value chain in Hungary

Dialogue and cooperation between universities and the business sector will improve the 
overall competitiveness of the sector and lays the foundation for faster market uptake of 
innovative ideas and products.

Action plan for stakeholders and policy makers
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Good examples on how a closer cooperation between industry and research can be 
established with geographical proximity: Volkswagen builds their Centre of Excellence close 
to their planned gigafactory, CATL’s research company CATT is establishing themselves 
together with the Fraunhofer Institute close to the cell production site. Sweden and 
Northvolt can serve as another example on how an increased cooperation between 
an industrial establishment can have positive spill-over effects on the surrounding 
ecosystem. Northvolt is established at two sites: Northvolt’s labs in Västerås in south of 
Sweden and Northvolt Ett (production facility) in Skellefteå in the north. Västerås is the 
heart of the electro-technical manufacturing industry in Sweden with ABB, Hitachi, and 
Bombardier as other large industrial players. Northvolt’s establishment in Västerås has 
created a brand-new innovation environment connecting all the large corporations, the 
local university, and a new start up scene. This has been supported by the city as well 
as additional funding from national research funds. A success factor has been that the 
physical location of NV Labs is very close to other industrial R&D facilities.

In Skellefteå Northvolt has a vast (20 acres) establishment for the Giga factory and 
will employ up to 3000 people with clear effects on the city of Skellefteå. However, 
the municipality of Skellefteå has utilised this opportunity in a way that has created 
possibilities for the area to develop rapidly. Few examples here: preparation of (“sustainable 
and green”) industrial areas adjacent to the Northvolt facility for high tech suppliers, 
establishing a green (electrified) port, setting up the first electric flight ready airport in 
Sweden, starting several smart city projects to cater for the new inhabitants. Skellefteå 
is rapidly becoming a centre for high tech in the north of Sweden. Moreover, the regional 
university of Skellefteå is also getting more and more involved in Northvolt.

Both positive establishments have been achieved due to early and extensive negotiations 
between Northvolt and the cities. 

The development of those research, pilot and test platforms and environments should 
be in line with the changing requirements of the industry and of the end-users. The 
transformation to an electrified and digitalized society increases the need for innovative 
and cross-disciplinary research, combining for instance energy and ICT industry research 
with battery and electrification research.

 A closer cooperation with European research initiatives such as the Technology and 
Innovation Platform Batteries Europe, Batteries 2030+, BEPA, the Battery partnership 
under Horizon Europe will allow the Hungarian research community to be aligned with 
the long-term objectives identified at the European level aiming to position Europe at the 
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forefront of battery technologies and contribute to the creation of the batteries of the 
future. 

Action 3.1. Strengthen the Hungarian innovation ecosystem 
Action 3.2. Strengthen the collaboration between academia and industry

 
5.4. Charged to meet the future demands of an electrified 
society
Developing and strengthening a skilled workforce along the battery value chain

The transition to a fossil-free society with a focus on electrification needs new skills 
along the entire battery value chain and on all levels – from new upper secondary and 
higher education programs to world-class research. The lack of skilled labor is already a 
bottleneck for the entire battery value chain. The transition to electrified vehicles and 
industrial applications also requires new skills. Substantial expansion of both basic 
education and the possibility of job transition in working life are needed to meet the  
high demand for labor. The transition to an electrified society also requires skills 
development provision to teachers in schools for young people and vocational 
training. They need to be stimulated with new knowledge, not only about batteries but  
about artificial intelligence, production methods, control engineering, recycling issues 
and environmental thinking. Hungary could benefit from the inventory of the education 
and training landscape for the entire battery value chain currently being conducted at  
EU level, such as the Albatts project40 and could be translated to Hungarian conditions. 
It includes upper secondary school, vocational education, higher education, and links to 
other EU initiatives. The European Commission recently urged the Member States to 
include reskilling and upskilling programs in the recovery and resilience plans as well as in 
the Territorial Just Transition Plans, also to recover from the current crisis41. 

Concrete actions to bridge the merging skills gaps are:  
Action 4.1. Increase quantity and quality of battery research and education 
Action 4.2. Develop skills for an electrified society 
Action 4.3. Financial support for the training of the 
workforce along the battery value chain

40 The Alliance for Batteries Technology, Training and Skills (ALBATTS): https://www.project-albatts.eu/en/home
https://ec.europa.eu/commission/presscorner/detail/%20nl/speech_21_1142

41 https://ec.europa.eu/commission/presscorner/detail/%20nl/speech_21_1142

Action plan for stakeholders and policy makers
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The Hungarian market needs immediate action on education and labour training. By 
the time the strategy was drafted, all European car manufacturers present in Hungary 
had already announced a partial or complete switch to electric vehicles. The impact of 
this strategic shift on the domestic labour market will be crucial within 4 years. Half of 
the 175 000 people working in the automotive industry will be affected in some way.  
Based on calculated estimates, 40 000 people (5% of those expected to be affected in 
the EU as a whole) will need to be retrained by the end of 2025. According to preliminary 
analysis by EIT InnoEnergy, in certain countries (Hungary), RRF resources are the  
best tool to retrain automotive workers into battery industry professionals, workers: 
skilled workers, skilled technicians, battery engineers and experts.

The EBA Academy Platform42 aims to provide the knowledge of retraining for  
professionals from domestic training companies and for domestic companies to carry 
out the retraining in our country using the available RRF resources. For domestic 
adult education institutions, this is an opportunity to acquire lasting competences  
that can support the long-term adult education needs of this growing industry  
beyond 2025.

5.5. Battery materials in a sustainable and circular 
economy industry

Secure access to raw materials for battery manufacturing through extraction, recycling 
and reuse

Electrification of industries and transportation in connection with the increase in renewable 
energy sources will continue to require raw materials. Without its own production of 
important metals and minerals, Europe remains sensitive to disruptions in global trade, 
which could jeopardize the transition to a fossil-free society. Reuse and recycling of raw 
materials are also important aspects for the development of a sustainable battery value 
chain in a circular economy. A much higher degree of recovery, as well as the extraction 
and refinement of raw materials from Europe will thus help Europe to reduce import 
dependence, not least for geopolitical reasons. Hungary is well positioned to develop 
projects to secure access in battery materials, both primary, but especially through 
developing recycling capacities- with focus on the waste that is produced during battery 
manufacturing (scrap).

42 https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_21_1142

https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_21_1142
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Hungary has potential to explore its geothermal brines in the Pannonian basin for lithium 
extraction and develop processes for lithium extraction with low CO2- footprint. The 
existing battery manufacturing facilities in Hungary, in combination with the increasing 
number of electric vehicles reaching their end-of-life offers good opportunities to 
develop innovative and sustainable recycling processes for valuable battery materials.

Action 5.1: Develop flagship for domestic access to 
raw materials from mining and recycling
Action 5.2: Develop projects covering the whole value chain 
Action 5.3: Encourage multiple (re)use and recycling of 
batteries to maximise recycling of raw materials

 
5.6. Hungary – a focal point for the European battery 
industry
Stimulate national and regional collaboration for a strong position in the European 
Battery value chain

Implementing and following up the action proposals through broad collaboration 
throughout the battery value chain is important to ensure a continued positive and 
efficient development of a sustainable and competitive battery value chain in Hungary.

Action 6.1. Implement and follow up the action proposals through 
broad collaboration throughout the battery value chain

A Hungarian battery “alliance” would continue the dialogue between key stakeholders 
along the entire value chain and follow up, and continuously update the action plan.

The set-up of such an alliance can take different forms, from government-led to purely 
private or a mix of both. One example of the first option could be to appoint a small 
external advisory board with key stakeholders that regularly meets with government 
representatives. The set-up here is simple but lacks engagement and involvement of a 
larger stakeholder group and risks to be unbalanced. Another type of organization is the 
member fee-based structure. This will require that the “offer” is attractive enough for 
the members to pay a fee. In addition to the membership fees a way to create unique 
knowledge is to have enough staff to be able to run projects to create unique materials 
that can be used to push knowledge and create basis for larger collaborative projects. 

Action plan for stakeholders and policy makers
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In this case the projects can be financed, in competition, by public R&I funding. Benefits 
of this type of organization is that it is completely free from governmental attachment 
and can act as a true speaking partner to the authorities. As a disadvantage, it requires a 
substantial number of members across the value chain to get enough traction. In addition, 
the CEO and staff must be chosen with extreme care.

Action 6.2. Facilitate access to the European value chain for batteries 
Action 6.3. Positioning Hungary in the European battery ecosystem 
Action 6.4. Working actively in European Networks
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6. Abbreviations and Acronyms 

CE Central Europe

CEE Central and Eastern Europe

EU European Union

EIT European Institute of Innovation and Technology

EBA European Battery Alliance

EGDIP European Green Deal Investment Plan

EV Electric Vehicle

IPCEI Important Projects of Common European Interest

NRP National recovery plan

PHEV Plug-in Hybrid Electric Vehicle

RRF Recovery and Resilience Facility

RES Renewable Energy Systems

TCO Total Cost Ownership

SME Small and Medium-sized Enterprises
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APPENDIX - Detailed Action Plan
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