
Opportunity description

Paris, July 2023

Green carbon black
Noir de carbone vert



2

Synthesis by domain

Green carbon black is an attractive opportunity due to increasing demand for 
sustainable alternative for carbon black and spill-over effects to further industries

Source: Roland Berger

• Demand for green carbon black expected to 
increase rapidly as carbon black is one of the 
main components in tyres, considered as one 
of the next key items in the automotive 
industry whose environmental footprint must 
be improved

• Most promising forms of green carbon black 
include recovered carbon black, derived from 
tire recycling processes, and carbon black 
obtained as a byproduct of methane pyrolysis

• However, remaining risk as of which 
technology should prevail, due to lobbying from 
oil industry, pushing to minimize changes in the 
industry 

Market attractiveness

• Market for green carbon black remains open, 
with no foreseeable consolidation yet, as 
market players are mainly still in the 
prototyping and testing phase

• Moreover, most of the know-how is centered 
in Europe and the US, while first industrial-
scale production facility to be built in the US, 
to demonstrate the feasibility of the 
technology and can serve as a blueprint for 
other industry players

• However, relatively high CAPEX to set-up a 
production plant amounting to approximately 
EUR 100 m

Market accessibility for 
French players

• France one of the leading countries in terms of 
R&D, with expert know-how in materials

• Potential spill-over effects to FCEVs and other 
industry segments in the automotive industry 
and beyond, requiring hydrogen for production 
processes

• Potential strong impact on French trade 
balance through the establishment of a closed-
loop production process with zero CO2 
emissions, while simultaneously exporting key 
components hydrogen and carbon black

• Potential to create up to 250 jobs if one 
production plant is secured in France

Attractiveness for France

A Green carbon black – Overall assessment

1) Membrane electrode assembly 2) Polytetrafluoroethylene 
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2 options to make carbon black more sustainable: recycling, or pyrolysis of bio 
sourced methane, seen as the best long-term option for its environmental impact

Overview - Green carbon black 
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• Recovered Carbon Black (rCB) is a material derived from scrap tires (or other products as oils) 
through a process called pyrolysis

• During pyrolysis, tires are thermally decomposed at high temperatures in the absence of oxygen
• The result is a mix of oil, gas & char, the char is further processed to produce rCB1)

• Methane pyrolysis is a process that involves the decomposition of methane into hydrogen and solid 
carbon

• It is typically conducted at high temperatures (> 1000°C) and in the absence of oxygen 

• It is gaining attention as a potential way to produce hydrogen with low carbon emissions, because it 
does not produce carbon dioxide as a byproduct 

• Sustainability: Helps reducing demand for virgin carbon black, which is derived from fossil fuels
• Waste reduction: Process of creating rCB1) helps in tire waste management
• Economic value: rCB1) can potentially be sold at a lower price than virgin carbon black, offering 

cost advantages

• Low emissions: The main advantage of methane pyrolysis is that it can produce hydrogen with a low 
carbon footprint, as it produces solid carbon instead of carbon dioxide as a byproduct, additionally, 
input material methane can be bio-sourced and production process is completely electric

• Efficiency: It is a single-step process, which might be more energy efficient than multistep processes

• Quality variation: Variations in the pyrolysis process and the quality of the input (scrap tires) lead 
to variations in the quality of the rCB1), with low control over output quality

• Energy consumption: The pyrolysis process requires significant heat; source of heat can have a 
large impact on the overall environmental footprint (still relying on fossil fuel based products)

• Market acceptance: Customers have concerns about the performance or quality of rCB1)

• High energy requirements: The process requires high temperatures, which can lead to high energy 
consumption (However, if green energy is used, process can be made environmentally friendly)

• Technological immaturity: Methane pyrolysis is not yet widely adopted in the industry and is mostly at 
the research and development stage, resulting in uncertainties and challenges related to scalability, 
cost, and integration with existing infrastructure (However: solid demonstrator showing the feasibility 
of the technology is built by Monolith in the USA)

1) Recovered carbon black

Following analysis, focus on methane pyrolysis to produce green carbon black, as this option is more promising and forward-looking for many 
industry players, despite technological immaturity, due to the higher quality of the carbon black and carbon neutral production process

• Tyres are considered as the next key item in the automotive industry, whose environmental footprint should be improved, following the powertrain
• Carbon black is one of the most important levers for reducing carbon emissions in tyre manufacturing; 2 ways considered: 

Source: Roland Berger

1 Market Attractiveness
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Recycling of carbon black causes high carbon emissions, moreover differences in 
input lead to inconsistent quality of output

Source: Company information

1) Based on feedstock of ELT from the Nordics
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Product Comment

The polymers coupled with vulcanization chemicals and 
the largest proportion of the textiles are transformed into 
oil, where natural rubber is the man component that builds 
up the bio content in the oil.

Fillers (mainly carbon black and silica) along with some of 
the vulcanization chemicals (zinc and sulfur) builds up the 
recovered carbon black. However due to mix of input 
materials, the variation in the quality of the output is high.

Steel is separated from the raw rCB and compacted into 
transportable bales

Origin from polymers and vulcanization chemicals
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1 Market Attractiveness

Made of carbon black
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Methane pyrolysis is considered as a more sustainable process to create pure 
carbon black with low or even zero CO2 emissions

Methane pyrolysis process and 3 variants

Source: Roland Berger

Overview - Methane pyrolysis

• Methane pyrolysis is a low-emission 
process, where electricity is used to 
heat methane and split it into its 
components: hydrogen gas and solid 
carbon

• H2 produced from methane pyrolysis 
is mainly used to produce fertilizers, 
but could also be utilized for the 
process itself, creating a closed loop

• If renewable energy sources are 
used, the process yields hydrogen 
and pure solid carbon without any 
CO2 emissions

• Technology expected to scale 
significantly after 2030

1 Market Attractiveness
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• Most mature technology, it utilizes a plasma torch where 
methane gas pyrolyzes at temperatures between 1,000 °C 
(cold plasma) and 2,000 °C (hot plasma)

• Cold plasma methane conversion < 50%, hot plasma 
conversion > 90%

• In thermal pyrolysis, methane dissociates into hydrogen 
and carbon at temperatures between 1,000 °C and 1,500 °C

• Differentiation revolves around the type of reactor used in 
the process

• Like thermal pyrolysis, but it uses a catalyst to lower the 
temperature required for the reaction (1,000°C), which can 
make the process more efficient, typically metal catalyst, 
which is nickel- or iron-based is used

1 Plasma

2 Thermal

3 Catalytic



6

Green carbon black market expected to strongly grow, and is estimated to account 
for almost half of the European carbon black market size from 2035 

Market evolution and trends

Methane pyrolysis European market size evolution [EUR bn; 2022; 2028; 2035] Methane pyrolysis market drivers

Source: Roland Berger

Positive impact Neutral impact Negative impact

Trends

New applications
• New applications leading to increasing number of uses in 

industries incl. tires, rubbers, plastics, inks and coatings, 
batteries, construction, metallurgy

1 Market Attractiveness
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EBIT Medium/High1) – Cb from methane pyrolysis could be sold at a higher price than 
recycled cb due to higher quality, potential hydrogen resale

1) Low : EBIT below 5% of revenue ; Medium : EBIT between 5% and 10% of revenue ; High : EBIT above 10% of revenue

Growing vehicle 
market 

Emission regulations

• Growing vehicles production and sales numbers globally 
leading to increasing demand of tires 

• Emission regulations become stricter, with manufacturers 
anticipating future evolutions

• Production of tires very polluting process, more 
environmental-friendly alternative needed to reach 
sustainability targets

0% 0% 25%

2 2 2

10% 14% 25%
Penetration rate 
of carbon black 
[%]
Price range 
[EUR/kg]

Methane pyrolysis Recycled cb
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Monolith Materials leading player with a US facility producing carbon black as 
primary product and already established partnerships with tire manufacturers

Value chain and focus on key players (methane pyrolysis) 

Methane pyrolysis value chain and main players1)

Source: Roland Berger, Desk research, Expert interviews

French players/production facility located in France

• Value chain identical over the 3 variants, consisting in a 4-
step process: 1. Methane sourcing (often from natural 
gas), 2. Pyrolysis process, 3. Separation of the hydrogen 
and solid carbon, 4. Distribution and use of the hydrogen

• Research institutions vastly outnumber corporations and 
startups in methane pyrolysis

– Only two, TNO and the Karlsruhe Institute of Technology 
KIT, stand out by scaling their technology to pilot 
installations

– Monolith Materials the leading company, utilizing 
technology based on Aker Solutions process 

– Hazer Group currently opening a commercial scale plant 
in France in collaboration with French utility company 
Engie

– Norwegian Aker Solutions deployed first commercial-scale 
methane pyrolysis facility, but facility was 
decommissioned due to insufficient quality of carbon 
black product

– Gazprom's technology is still at the laboratory scale
• Already existing partnerships between green carbon black 

producers and tire companies, esp. Monolith with 
Goodyear

1 Market Attractiveness
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Immaturity of technology leads to opportunity for new entrants and high potential of 
technological differentiation

Source: Roland Berger

Clear product roadmap

Potential for diversification outside Automotive

Environmental contribution

Potential for technological differentiation

1 Market Attractiveness

Market attractiveness (methane pyrolysis) – Other criteria

Window of opportunity for a newcomer

• Due to novelty of technology still high potential for 
technological differentiation 

• Breakthrough of a scalable and most environmentally 
friendly methodology can lead to differentiation 

Potential 
differentiation

Predictable 
evolution

Entry possible

High potential 

Positive impact

• Existing market risk for methane pyrolysis due to the 
lobbying of oil industry, pushing for recycled carbon 
black as this minimizes investments and enables to 
keep using oil-based products

• Knowledge mainly available at academic level, with 
most players still at experimental stage

• Three different methods for methane pyrolysis with 
no clearly dominating technology

• Significant window of opportunity considering the opportunity is still at 
experimental stage

• Requiring high R&D investment and knowledge of chemical processes needed 
to implement technology 

• If renewable energy sources are used, the process yields hydrogen and pure 
solid carbon with limited CO2 emissions (electricity-based process with many 
uses for H2, esp. in France, either to feed the process itself or for CVs)

• Monolith’s expanded facility is projected to save nearly 1 million tons of CO2 
from entering the atmosphere compared to traditional carbon black, hydrogen 
and ammonia manufacturing

• High potential for diversification as carbon black is also needed in further 
applications such as mechanical rubber applications and polymer that are also 
affected by stricter regulations and need for reduction of carbon footprint
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Strong know-how enables French tire manufacturers to partner to secure green 
carbon black supply

Source: Roland Berger

Market accessibility (methane pyrolysis) – Assessment 

2 Market Accessibility

Technical barriers to entry

Manufacturing CAPEX Traction from French OEMs

Availability of the necessary skills

• Complex R&D stage

• Main barriers to overcome: 

– Scalability of process

– Testing of various high-temperature materials 

– Development of new heating concepts

• Regarding methane pyrolysis: 
– Existing competencies built by research institutes in France 

e.g., CNRS
– French tyre manufacturers also actively investigating the 

technology in partnership with chemical companies
• In addition, Hazer Group is opening a commercial scale plant in 

France (LNG import terminal at Montoir-de-Bretagne), focused 
on the production of hydrogen, with catalytic pyrolysis 
producing carbon black as a by-product

• Based on Monolith Materials communication, nowsetting-up the 
largest facility for the green production of carbon black:

– Indicative Capex per plant ~ EUR 100 m (based on investment 
of Monoliths first production facility Olive Creek1) 

– ~60% of CAPEX related to the reactor network

– Following long and costly R&D phase 

• Hazer and ENGIE have agreed to work collaboratively to prepare 
the Project Development Plan (“PDP”) for a clean hydrogen and 
graphitic carbon production facility based on Hazer’s 
proprietary technology, terminal is owned and operated by 
ENGIE

• Produced hydrogen will be used in industrial applications and 
mobility, possibility to close contracts with tire companies over 
byproduct carbon black

Significant
barriers

Expensive

Compatible with 
France

Leader
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USA and Europe are leading technology hubs due to high degree of automation of 
manufacturing process and high incentive schemes

Attractiveness for France (methane pyrolysis) – Industrial set-up

Plants – location & cost structure  

Source: Roland Berger
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3 Attractiveness for France

• Mainly testing facilities in Europe due to immaturity of 
technology e.g., BASF 

• Increasing but still small number of commercial-scale 
facilities e.g., Hazer Group in France, KIT

• China might emerge as key player as many research 
institutions based in China, and their technologies are 
likely to be absorbed by Chinese corporations once they 
are ready to scale

• Maximum 3-4 plants in Europe based on market size

• Monolith set-up clean hydrogen and carbon black 
production facilities in Hallam, Nebraska, U.S.A.

• Additional facility planned for 2024 (with capacity of 
180,000 t/y of carbon black), that will be integrated 
in existing plant

• Leading tire manufacturers including Goodyear and 
Michelin expressed their support for technology

• Plant prevent an estimated 2.3 tons of CO2 from 
being released for every t of carbon black produced

• Monolith's plant is expected to be the largest carbon 
black production facility in the US, producing an 
estimated 14,000 t/y

• The degree of automation is currently still limited, as no 
economies of scale can be exploited

• Significant reduction of labor costs expected after 2030+
• Already industrialized knowledge centered in Europe and 

USA due to ambitious decarbonization goals and related 
incentives/subsidies

60%

12%

10%

15%

2035

3%
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Relatively high degree of automation leads to a low share of direct labor, but to a 
potential for the creation of highly skilled indirect jobs

Attractiveness for France (methane pyrolysis) – 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

• Monolith's expansion expected to generate approx. 1,000 jobs to support facility expansion
• Once completed, facility will generate around 260 direct and 600 indirect, high-paying, 

highly skilled, green energy jobs to support its operations

• Positive impact on the French economy in terms of meeting the pledged sustainability 
targets

• Significant reduction of emissions in the automotive sector and positive spill-over effect to 
other industries that can use H2 to make production processes greener

• Moderate to potentially high impact on trade balance as carbon black and H2 produced in a 
CO2-neutral way locally in France can be exported to help other countries achieve their 
carbon targets

High skill 
development

Moderate impact

High potential

Direct Employment [# FTEs]

c. 250

2023-2035

c. 1,000

2023-2035

Hypotheses:
• Take-off of technology after 2030 expected with 2-3 production 

plants established in Europe
• Due to economies of scale significant reduction of labor costs is 

expected by 2035 compared to today (only ~ 1/3 of employees per 
production unit needed)

Revenue generated per FTE is estimated to be around c. EUR 600 k

c. 0
2023 2035

c. 1,000

Job creation between 2023 
and 2035 [#FTEs]

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