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Synthesis by domain

Due to its already high innovation prowess in this field, France could capitalize on 
its existing capacities to assume leadership position within Europe

Source: Roland Berger

• The demand for bio-based butadiene is 
projected to increase significantly, primarily 
driven by the automotive industry's higher 
environmental standards and the recognition 
of butadiene as a significant lever for 
decarbonization efforts

• This growing demand extends beyond the 
automotive sector, as butadiene is also 
essential for various other applications, 
offering high potential for differentiation

• However, remaining risk associated with the 
widespread adoption of bio-based butadiene 
technology due to the influence of the oil 
industry, which promotes alternative solutions, 
based on input from fossil fuels

Market attractiveness

• French players have already taken significant 
strides by establishing plants in France and 
forging partnerships with the goal of opening 
an industrial-scale facility by 2030

• France provides a highly attractive 
environment, benefiting from existing 
expertise, well-developed infrastructure

• However, establishing plants with a production 
capacity of 150 kt/year entails a high CAPEX of 
approximately EUR 500 million, the associated 
R&D costs are also significant, with an R&D 
process spanning over 10 years

Market accessibility for 
French players

• Creates a favorable impact on the trade 
balance, particularly as butadiene is heavily 
used in automotive and related sectors

• Establishing one plant in France has the 
potential to create up to 250 jobs, including 
skilled engineers driving innovation and blue-
collar workers overseeing production 
processes, demand for skilled engineers is 
particularly high due to the emphasis on 
research and development in bio-based 
butadiene production

• Furthermore, France could leverage its existing 
capacities to assume innovation leadership in 
the manufacturing process of bio-based 
butadiene within Europe

Attractiveness for France

A Bio-based butadiene – Overall assessment

1) Membrane electrode assembly 2) Polytetrafluoroethylene 
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Bio-based butadiene is produced in a three-stage process and offers a sustainable 
alternative to conventional fossil-based butadiene used in tires

Bio-based butadiene production process

Source: Roland Berger

Overview

• Bio-based butadiene is produced from 
biomass feedstocks, such as agricultural 
residues

• It offers a greener and more environmentally 
friendly option compared to traditional fossil-
based butadiene

• Biomass is converted into bioethanol, which 
is then transformed into butadiene through 
various processes, such as dehydration or 
catalytic conversion

• Market for bio-based butadiene is expected to 
grow in the coming years

• This development is mainly driven by desire 
to reduce greenhouse gas emissions, that has 
driven search for sustainable alternatives in 
the chemical industry

1 Market Attractiveness

Ethanol 1G

In the presence of a 
catalyst, and under specific 
pressure and temperature 
conditions (300-400°C), 
ethanol is partially 
transformed into butadiene

Polymerization

Ethanol production1 Production of bio sourced 
butadiene2 Conversion of bio-sourced 

butadiene3

Biomasses

Ethanol 2G

Bio-
chemical 

routeFermentation 
of sugar 
obtained

Distillation 
and 

purification

Bio-
sourced 

Butadiene

Synthetic 
rubber

Oil industry is motivated to continue the utilization of 
input materials such as tires or oils to mitigate 
potential risks to their business
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Increasing demand for sustainable alternatives to synthetic butadiene – However 
industrial use of bio-based butadiene not expected before 2028 due to ongoing R&D

Market evolution and trends

Bio-based butadiene European market size evolution [EUR bn; 2022; 2028; 2035] Bio-based butadiene market drivers

Source: Roland Berger

Positive impact Neutral impact Negative impact

1 Market Attractiveness

2022
0.0

0.5

2028
0.0

0.3

0.0 0.1

2035

0.0

0.3

0.6
+11%

Penetration rate

EBIT

Price range 
[EUR]

0% 15 % 25 %

2.1 2.1 2.1

7% – A bit less than typical margin within the chemical industry due 
to high raw material prices  

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

Trends

Volatility of 
petrochemical 

feedstock prices

• Price volatility and supply uncertainties associated with 
petroleum-based feedstocks, make the market susceptible to 
price fluctuations

• Bio-based butadiene, derived from renewable feedstocks, 
provides more stable & potentially cost-competitive 
alternative, reducing the dependence on fossil fuels

Growing vehicle 
market 

Emission regulations

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

• Emission regulations become stricter, and reduction of CO2 
emissions required to stay competitive

• As production of tires very polluting process, more 
environmental-friendly alternative needed

Light vehicles Medium & heavy vehicles
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Formation of joint ventures between different corporates in Europe to set up pilot 
production facilities 

Competitive environment

Bio-based butadiene value chain and main players1) 

Source: Roland Berger

French players

Market share

155,000

50,000

100,000

40,000

1 Market Attractiveness

Conversion of bio-sourced 
butadiene

Production of bio sourced 
butadiene

Sourcing of biomasses & ethanol 
production

• Synthoas has committed to building a plant with a capacity of 40,000 
metric tons of bio-butadiene per year 

• In addition, Synthos has confirmed that it will license BASF's 
butadiene extraction technology from Lummus and leverage 
Lummus' capabilities for operational efficiency and reliability

• Michelin, IFPEN, and Axens built the first industrial-scale prototype of 
a plant producing butadiene from bioethanol in France

• Testing of technological and economic viability for mass production 
(between 20 and 30 tonnes/year), as last phase before industrial 
implementation of process (100,000 tonnes/year)

• Versalis (Eni) (European producer in the polymers and elastomers 
industry) and Genomatica, (leading company for bioengineering 
solutions) have successfully advanced to pilot-scale production of 
bio-butadiene from fully renewable feedstock. 

• Versalis used this bio-BDE to make bio-rubber

1) List of players not exhaustive

Bio-based butadiene planned capacity Butadiene capacity 

• Butadiene is primarily produced as a byproduct of ethylene 
production in steam crackers, butadiene market currently 
dominated by oil companies 

• France's petrochemical industry has limited steam cracker 
capacity, but already well positioned for bio-butadiene 
production with a lot of potential companies to source input 
material (bioethanol) from

Butadiene  production capacity Europe [tons]
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Attractive market to enter due to the positive environmental impact and high 
differentiation potential as well as increasing maturity of the technology

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

• Direct potential for differentiation: Low differentiation 
potential over performance, however potential for 
diversification of input materials and chance to 
industrialize new materials (e.g., pulp, wood, etc.)

• Indirect potential for differentiation (bio-based 
butadiene vs. fossil-based butadiene): No differentiation 
potential over performance, high differentiation potential 
over environmental impact

Low differentiation 
potential

Certain evolution

High potential 

Positive impact

• Market risk from oil companies pushing for keeping 
fossil-based feedstock, that is cheaper

• Process is well researched already: R&D development 
process took >10 years and companies started around 
2010 

• Testing and prototyping phase is ongoing, and 
technology seems to be ready to scale as firms starting 
to set-up first plants with larger production capacity in 
Europe

• Competitive landscape in the bio-based butadiene market is still evolving, 
therefore entry still possible

• However, regarding long R&D process licensing of expertise/creation of 
partnerships is necessary in order not to miss the window of opportunity for 
market entry

• Direct positive effects since process reduces the use of butadiene derived from 
oil-based products by replacing it with butadiene produced from alcohol 
obtained through fermentation of plant biomass

• Replacement will lead to significant reduction in CO2 levels linked to tire 
production

• Electricity based process can lead to significant decarbonization of production

• High potential for diversification outside Automotive
• Main applications of butadiene are synthetic rubber (SBR, SBS, thermoplastic 

rubber, etc.), widely used in additionally to producing tires, shoe soles and 
other parts for the car industry, adhesives and sealants, asphalt and polymer 
modification and compounds for different purposes

Entry possible
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French players have already entered the market, main barrier to overcome are 
relatively high initial investment costs to set-up production plant

Source: Roland Berger

Market accessibility – Assessment 

2 Market Accessibility

Technical barriers to entry

Manufacturing CAPEX Traction from French OEMs

Availability of the necessary skills

• Estimated CAPEX to produce ~ 150 kt/year amounting to EUR 
~500 m for bio-based butadiene since completely new 
production plants need to be build

• Compared to bio-attributed butadiene, where same cracking 
machines as for fossil-based butadiene can be utilized

High barriers

Expensive

Compatible with 
France

Leader

• Very long R&D process lasting over 10 years

• Additionally long implementation phase to be expected, so that 
technology is only scalable and ready for industrial use from 
2030 onwards 

• Very high Capex and R&D investments required 

• Strong capabilities in chemical engineering required for 
managing  complex processes involved in bio-based butadiene 
production

• Relevant skills already available in France due to joint venture 
between Michelin, IFPEN, and Axens and associated 
"BioButterfly project"

• However, still in testing phase, facing high uncertainty (e.g., 
scalability)

• Michelin, as a leading player and pioneer in technology, will be 
in a position to industrialize the process by 2030
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• ~10 plants are envisioned worldwide to meet the market demand across the US, 
Europe, and Asia

• Out of these, 1-2 plants are could be in Europe, specifically in France
• Currently, there are only testing plants established without any industrial capacity
• However, despite the delay in construction for the announced production 

facilities, this represents a long-term opportunity for future development

Highly attractive market for France due to existing expertise, already well-
developed infrastructure and viable labour costs

Attractiveness for France – Industrial set-up

Plants – location & cost structure  

Source: Roland Berger

65%

20%

5%
5%
5%

R&D

Energy

2023

Raw Materials

Labour cost
Equipment
Amortization

Footprint of key players

3 Attractiveness for France

• Michelin, IFPEN, and Axens have announced the 
construction of an industrial-scale prototype of a 
plant for producing butadiene from bioethanol

• The plant is located in France and is the first facility 
of its kind

• Setting up this new plant is the latest step in the 
2012-launched BioButterfly project, which aims to 
produce butadiene from ethanol from biomass in 
order to produce innovative synthetic rubbers that 
are more environmentally friendly

"Taking the environmental impact of its activities into 
consideration is part of the Michelin Group’s identity 
as a forerunner and leader of sustainable mobility. By 
2050, 80% of raw material used in our tyres will be 
sustainable. We expect bio-butadiene to represent 
approximately 20% of this objective." – Florent 
Menegaux, CEO of Michelin

• Plants are being built in Europe as stricter regulations to reduce carbon emissions are 
expected in the EU

• North American and Chinese companies are likely to follow in the next 5-10 years and 
set up local production facilities

• Currently, North America & China leading markets for fossil-based butadiene due to 
~30% lower prices

Target manufacturing footprint

Rationale



9

Positive impact on the French economy in terms of compliance with sustainability 
regulations; potentially positive spillover effects on other sectors

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

Moderate to high 
skill development

High impact

Moderate potential

• 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 bio-based butadiene for processing of further products

• Positive impact on trade balance as butadiene is heavily used within automotive and 
additional industries 

• However, at the moment demand for sustainable alternatives such as bio-based butadiene 
only for niche products with high margin (e.g., tires for luxury cars)

• Mainly blue-collar workers needed to control and maintain machines
• Only ~ 5 people per shift required, highly automated cracking process
• However, due to high share of R&D, there is a considerable demand for skilled engineers in 

France to drive innovation and support technological advancements 

Direct Employment [# FTEs]

2023-2035

c. 500

2023-2035

c. 250

Hypotheses:
• 2 plants set-up in Europe; with 1 production facility, to be built in 

France
• One plant creates around 250 jobs 

Revenue generated per FTE is estimated to be around c. EUR 1,2 m

c. 0
20352023

c. 500

Job creation between 2023 
and 2035 [#FTEs]

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