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Synthesis by domain

Growing market for materials for EV batteries, pulled by fast electrification,  
dominated by Asian players yet with potential for France and Europe

Source: Roland Berger

• With the expected massification of xEVs in 
Europe and the greater regulations and 
incentives the demand for EV battery cells –
and therefore for battery materials – is 
booming

• To meet the growing market demand, Europe 
starts opening dedicated plants for both 
battery precursors and cathode active 
materials – and European battery players make 
efforts to integrate even more towards the 
upstream value chain and battery materials

• Asian players and especially Chinese ones 
still dominate the market and benefit from a 
competitive advance in terms of industrial 
know-how and technologies

Market attractiveness

• Battery materials represents an important 
part of the total battery cost

• The manufacturing process is highly technical
and based on chemical expertise which would 
need to be better controlled by European 
players

• Few French players are active on this part of 
the battery value chain and French OEMs have 
not integrated this activity so far

Market accessibility for 
French players

• With the electrification of the European fleet and 
the growing demand of battery material, the 
need for independent European supply 
becomes highly necessary:
– translating into new workforce needs in 

Europe and in France – hand in hand with the 
opening of new plants 

– greater control of the value chain in Europe 
and more industrial and economical 
sovereignty 

• Mastering the manufacturing of battery 
materials will reinforce French and European 
growing battery ecosystem

• High energy-consuming activity: strong 
opportunity for France in case of further 
environment constraints  

Attractiveness for France
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Production of battery materials (precursors and CAM) is the first step of the value 
chain for the manufacturing of Battery Cells, following mining of raw materials 

Source: RWTH Aachen University, Roland Berger

Battery Materials - overview

• Battery Materials are key components of Li-
ion batteries:

– Made of raw materials previously mined 
and refined in order to create first the 
precursor and then the cathode. 

– Various combination of precursors exist, as 
there is a diversity of cathode materials –
one of the most common cathode being the 
NMC (Nickel, Manganese, Cobalt)

• These components are essential to master 
the whole value chain of the Li-ion battery

• They can also play an interesting role when it 
comes to battery recycling, as they can be 
easily extracted and reuse.  

• In terms of production plant the precursors
(pCAM2)) are usually located near minerals 
supply (e.g. in Finland), while the cathode 
plant (CAM3)) are located closer to cell 
production site (e.g. in Germany)

1 Market Attractiveness

Overview of the Battery Materials process within the Lithium-Ion battery manufacturing process

Precursor Cathode Active Materials1)

Co-precipitation Post-processing Mixing Calcination Grinding

Combining the different 
material of the cathode 
together (except Lithium) in 
order to create the 
precipitation reaction

Filtration, washing and 
drying of the heterogenous 
mixture of the precursor 
substance for the solid-state 
synthesis

Mixing the precursor with 
lithium hydroxide or lithium 
carbonate in an iron-free 
synthesis condition

Creating the final 
composition of the cathode 
– the particles size is 
determined by the 
temperature 

Producing a fine 
homogeneous powder to be 
coated later to create the 
cathode 

Example for a NMC cathode : 

reactants
NMC precursor + 
contamination NMC precursor

NMC precursor

LiOH/Li2CO3

NMC precursor 
+ LiOH/Li2CO3 NMC NMC NMC

1) Anode Active Material not considered here because of lower added value and simpler process ; 2) pCAM : precursor ; 3) CAM : Cathode Active Materials – pCAM & CAM forming together the "Battery Materials" 

Illustration for conventional battery
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Driven by the electrification in Europe – Battery Material demand will keep growing 
and Europeans will have to take their part in the production to face Asian players

Battery Precursors – market evolution and trends

European battery cell demand evolution1) [GWh/a ;2023;2026;2030] Battery precursors – market drivers

Source: European Council, Roland Berger

Positive impact Neutral impact Negative impact

Trends

1 Market Attractiveness

Growing 
electrification

• Fast acceleration of BEV sales in Europe, supported by public 
incentives and growing restrictions on ICE sales, with complete ban in 
Europe expected by 2035

• Increased demand for more autonomy and performance (lifecycle and 
charging time) with impact on material price

EU support to 
local material 
production

• Europe has launched an Important Project of Common European 
Interest (IPCEI) on European Battery innovation, supporting R&D with 
EUR 3.5 bn of public funding to develop a competitive European value 
chain for battery
– including battery materials as well as developing the recycling of 

battery materials
• The new EU Battery Directive aims at boosting the part of recycled 

content in new batteries, including the part of precursors and cathode 
active materials, which could go hand-in-hand with the development of 
more capacity for battery materials in Europe

Chinese 
competitive 
advantage 

• Today China still concentrates the processing of 70% of worldwide 
lithium and 30% of worldwide nickel, which give a significant 
competitive advantage for precursors and cathode active material 
manufacturing

• The process is very energy intensive and implies too much wastewater, 
which is not very compliant with current EU standard

214
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Est. penetration of European CAM demand produced in Europe2) [GWh/a ;2023;2026;2030]

• Focus on CAM 
production (more 
relevant because 
closer to cell assembly 
plants)

• As of today, only few 
production plants are 
located in Europe : 
– Figures based on low 

and high penetration 
scenarios3)

1) Based on cathode demand since CAM is the necessary material to produce it ; 2) Based on a European CAM production of 60GWh/a ; 3) Scenarios will depend on European industrial policies in the long-term 

Zoom-in on demand in 
terms of energy and not 
in price because of 
strong volatility of price 
raw materials : e.g., for 
1KWh of NCM: USD 40 
dollars (Jan 2021) vs 
USD 63 (Jan 2022)

EBIT : Low (~5%)
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Precursors and Cathode Active Materials are mostly integrated upstream along the 
value chain – Cells producer and OEMs push for higher vertical integration

Archetypes within the battery value chain – specific focus on pCAM and CAM

Typical Value Chain integration & Main players 

Source: Roland Berger

French players

Market

1 Market Attractiveness

CAM producer

Cell producer

OEM

CAM producer 
– upstream integrated

PCAM/CAM producer 
– non-integrated

PCAM producer
– upstream integrated

Cell producer 
– highly integrated

Cell producer 
– low integration 

OEM 
– highly integrated

OEM 
– cell purchasing

OEM 
– with own cell production/JV

Raw 
materials pCAM Cell RecyclingCAM

v

v

v v

v

Examples

Key activities in ownership or JV´s Selected play and potential expansion

• The market is mainly dominated by 
Asian CAM and Cell players –
especially Chinese but also Korean 
ones to some extent (c. 98% of 
current supply) – which are 
integrating upstream on raw 
materials

• European players are trying to gain 
market shares by building new plants 
in Europe and developing 
partnerships, but their presence 
remains relatively limited for the 
moment

• Some few OEMs are starting 
integrating upstream as well, mainly 
on the Cell assembly but some are 
integrating up to the pCAM/CAM :
– Volkswagen as the only European 

OEM present on the pCAM/CAM 
thanks to its subsidiary PowerCo
partnering with Umicore 

1) XTC : Chinese player announcing new production capacity to be built in Northern France

1)
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Battery Material market shows strong potential but high competitive risk from Asian 
players

Source: Roland Berger

Clear product roadmap

Potential for diversification outside Automotive

Environmental contribution

Potential for technological differentiation

1 Market Attractiveness

Market attractiveness – Other criteria

Window of opportunity for a newcomer

• Still room for technological differentiation in the 
manufacturing process, especially when it comes to the 
automotive industry:
– by developing a process in one single step, where all the 

required materials would fit in one pot – lowering the 
energy needs and the CO2 emissions

– by using plasma technology to synthetize directly the raw 
materials – lowering the energy needs as well, and 90% 
of the water usage

– by developing metal hydroxides oxidation with artificial 
seeds 

High process 
differentiation

• Still room for new players in the field of battery materials as the R&D plays a key 
role in the development and the improvement of the process

• In addition, for current main players in the value chain (e.g. such as BASF or 
Umicore), the market is still open when it comes to startup innovation (e.g. 6k Inc, 
NanoOne) –Tesla has acquired patents from SpringPower to improve their 
processes

Innovation-driven

Commercial vehicles

• Battery materials are essential to produce battery cells and support the 
massification of the xEVs fleets in Europe – as such they play a part in the 
decarbonization of the mobility 

• The manufacturing process remains very energy-consuming and leads to polluted 
wastewater (favoring Asian players in a less stringent regulatory environment) –
Advantage to carbon-free energy generation

Mixed contribution

Moderate risks

• Battery Materials manufacturing process is basically the 
same for all technologies requiring precursors and/or 
cathode active materials

• Low risk regarding the need for battery materials, but:
– Technological innovation in battery chemistry may 

require access to new process and materials in the future
– Potential lack of strong European global policy on 

precursors in the coming year, letting Asian players 
dominating even more the market • Battery materials would be highly necessary for Heavy & Medium Commercial 

Vehicles electrification as well 
• Battery materials could be also used for any other battery manufacturing process not 

related to Automotive as it is a necessary component for some battery technology's 
cell assembly 
– for any electronics applications requiring NMC battery or similar technology



7

Battery Material market is accessible to players with strong know-how over the 
chemical part of the process

Source: Roland Berger

Market accessibility – Assessment 

2 Market Accessibility

Technical barriers to entry

Manufacturing CAPEX Traction from French OEMs

Availability of the necessary skills

• CAPEX differs depending on the type of technology used for the 
battery : since there is no precursors needs for the LFP1)

manufacturing process
• CAPEX for the precursor part of the manufacturing process is 

estimated as of today to c. EUR 4.2 m/ GWh2) in terms of 
equipment (for a NMC battery) 

• CAPEX for the Cathode Active Material is estimated as of today to 
c. EUR 18 m/ GWh2) in terms of equipment – as a result the 
CAPEX for a plant3) would be of EUR 366 m

1) LFP : Lithium Iron Phosphate – one of the main conventional technology used alongside with NMC (Nickel Manganese Cobalt) technology ;  2) Based on average rate for H1 2023 1 USD = 0.92 EUR ; 3) Considering a plant with a capacity of 20 
GWh  

• Precursor and Cathode Active Material production remains highly 
technical, mainly based on chemical know-how – mastering those 
technologies is essential to enter the market and could constitute 
a barrier

• Important needs in terms of energy and water pollution related to 
the manufacturing process , requiring need to create cleaner 
manufacturing processes
– battery materials manufacturing is facing environmental 

regulation representing another barrier to entry

High barriers

CAPEX intensive

• Battery material chemistry : competency is under development in 
France :
– European players start producing in Europe and some projects 

are announced in France
– Lack of strong French players in this part of the value chain but 

presence in Northern France of cell players – need to integrate 
their competency upstream to benefit from their knowledge Under development

• French OEMs are aligned with Europeans OEMs in terms of 
electrification – their demand for batteries and for battery materials 
will keep growing over time :
– Stellantis through ACC will have an impact on the battery 

materials value chain as it is a key component needed for cell 
assembly

• Only few OEMs have integrated towards precursor and cathode 
active material manufacturing – French OEMs don't differ from the 
general trend

Following the trend
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Asian players – and mostly Chinese manufacturers – currently dominate the market 
thanks to the direct supply of raw materials, which account for most of the costs

Attractiveness for France – Industrial set-up

Plants cost structure1) for conventional Lithium-ion chemistry [France ; EUR/KWh ; 2023]

Source: Roskill, IEA, Statista, Manufacturers' announcements, Roland Berger

97%

65

0

NMC

01%2%

3 Attractiveness for France

Rationale

100%0% 50%

Cathodes

Precursors

South KoreaJapanChina Finland USA

1) CAM should-cost structure model for NMC 811 pouch cell as of Q1 2023 ; 2) Production countries of nickel-based cathode LiBs (such as NMC) ; 3) Cathode Active Material

• Even if the production is massively dominated by Asian players, 
plants starts being developed in Europe : 
– Umicore has opened its CAM3) plant in Poland in 2022, and has 

acquired a Finnish Precursor plant in 2019
– BASF operates a Precursor plant in Finland and has opened a 

CAM plant in Germany in 2023 – with a capacity of 20 GWh
– in France, the Chinese XTC has announced its plan to set up a 

JV with Orano to build two plants in Dunkirk  – one for 
Precursor and one for CAM

Equipment
Amortization

Labour cost

Raw Materials

R&D

Energy

• Most of costs from raw materials needs:

– pCAM and CAM are at the very beginning of the 
battery value chain – the first step after the material 
mining and refining

– as key elements of the value chain pCAM and CAM 
allow the transformation of raw minerals and 
chemicals into dedicated battery material ready for 
the cell assembly

• The process is energy intensive due to all the specific 
technical steps to transform raw materials into battery 
materials 

• The trend is toward process automation as the 
manufacturing step are highly based on machinery

• R&D of battery packs more focused on the cell itself

Industrial footprint of Battery Materials2) [2023]
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Manufacturing Battery Materials in Europe would reduce the dependency from 
Asian competitors and create more than 5,700 jobs by 2035

Attractiveness for France – Impact for France & other economic social benefits

Source: Roland Berger

3 Attractiveness for France

Support to resilience of French economy

Impact on Trade Balance

Skill Level Assessment

• The current trend of new Battery Material production plants in Europe is a step towards a lower dependency 
from Asia in the battery value chain :
– the upstream value chain could benefit from more safety in terms of supply chain 
– the existing and future battery cell plants – such as the ones in Northern France – will directly benefit from it

• The raw materials such as Lithium or Nickel will still be sourced outside Europe however

• Battery Material production will first meet Europe's demand in terms of electrification and cell production – it 
will help reduce the import from Asian players, or at least from Asian plants which almost always the case 
as of today

• Raw materials would still likely be sourced outside France however

• The need of manufacturing skills will be lowered due to the increasing automation of the process in 
coming years – it will mainly require chemical and technical skills to supervise the process

• R&D will be needed to keep the trends regarding the evolution of the battery technology and to adapt it to 
the precursor production

Strong contribution

Positive Impact

Chemicals & R&D

1) Depending on material price

c. 5,700

2023-2035
c. 1,100

2023-2035

Hypotheses:
• 50% of European demand sourced from European plants
• Share of employment in France matching to that used for post-LiB

cells assuming corresponding capacities are setup between battery 
materials and post-LiB cells

Revenue generated per FTE is estimated to be at c. EUR 4 m

Direct Employment [# FTEs]

c. 1,400

2023

c. 7,100

2035

Job creation between 2023 
and 2035 [#FTEs]

Jobs in 2023 and in 2035 
in Europe [#FTEs]
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