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Levulinic acid – A versatile platform 
chemical for a variety of market applications
Global market dynamics, demand/supply, trends and 
market potential

Authors: Achim Raschka, Pia Skoczinski, Raj Chinthapalli,
Ángel Puente and Michael Carus, nova-Institut GmbH, Germany

October 2019

This and other reports on the bio-based economy are available at 
www.bio-based.eu/reports
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Succinic acid – From a promising 
building block to a slow seller

Authors: Raj Chinthapalli, Ángel Puente, Pia Skoczinski, 
Achim Raschka, Michael Carus, nova-Institut GmbH, Germany 

October 2019

This and other reports on the bio-based economy are available at 
www.bio-based.eu/reports

Pharmaceutical/Cosmetic
 Q Acidic ingredient for denture cleaner/toothpaste 
 Q Antidote
 Q Calcium-succinate is anticarcinogenic
 Q Efferescent tablets
 Q Intermediate for perfumes
 Q Pharmaceutical intermediates (sedatives, 

antiphlegm/-phogistics, antibacterial, disinfectant)
 Q Preservative for toiletries
 Q Removes fish odour
 Q Used in the preparation of vitamin A

Industrial
 Q De-icer
 Q Engineering plastics and epoxy curing  

agents/hardeners
 Q Herbicides, fungicides, regulators of plantgrowth
 Q Intermediate for lacquers + photographic chemicals 
 Q Plasticizer (replaces phtalates, adipic acid) 
 Q Polymers
 Q Solvents, lubricants
 Q Surface cleaning agent  

(metal-/electronic-/semiconductor-industry) 

Other

 Q Anodizing Aluminium
 Q Chemical metal plating, electroplating baths
 Q Coatings, inks, pigments (powder/radiation-curable 

coating, resins for water-based paint,  
dye intermediate, photocurable ink, toners)

 Q Fabric finish, dyeing aid for fibres
 Q Part of antismut-treatment for barley seeds
 Q Preservative for cut flowers
 Q Soil-chelating agent

Food

 Q Bread-softening agent
 Q Flavour-enhancer
 Q Flavouring agent and acidic seasoning 

in beverages/food
 Q Microencapsulation of flavouring oils
 Q Preservative (chicken, dog food)
 Q Protein gelatinisation and in dry gelatine 

desserts/cake flavourings
 Q Used in synthesis of modified starch

Succinic
Acid

What will a realistic future market look like?

UPDATE

M
AY 20

20

Commercialisation updates on 
bio-based building blocks

©      -Institute.eu | 2020All figures available at www.bio-based.eu/markets
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Bio-based building blocks
Evolution of worldwide production capacities from 2011 to 2024

2011 2012 2013 2014 2015 2016 2017 2018 2019 2024

1

2

3

4
Adipic acid (AA)
11-Aminoundecanoic acid (11-AA)
1,4-Butanediol (1,4-BDO)
Dodecanedioic acid (DDDA)
Epichlorohydrin (ECH)
Ethylene
Furan derivatives
D-lactic acid (D-LA)
L-lactic acid (L-LA)
Lactide
Monoethylene glycol (MEG)
Monopropylene glycol (MPG)
Naphtha
1,5-Pentametylenediamine (DN5)
1,3-Propanediol (1,3-PDO)
Sebacic acid
Succinic acid (SA)

Author:
Doris de Guzman, Tecnon OrbiChem, United Kingdom

Updated Executive Summary and Market Review May 2020 – 
Originally published February 2020

This and other reports on the bio- and CO2-based economy are 
available at www.bio-based.eu/reports

Market and Trend Reports
on Renewable Carbon

The Best Available 
on Bio- an CO2-
based Polymers & 
Building Blocks and 
Chemical Recycling

renewable-carbon.eu/
publications

– 6 –



• Published in January 2021
• Data for 2020
• 338 pages
• 17 bio-based building blocks and 17 polymers
• 174 company profiles
• € 3,000 – www.renewable-carbon.eu/publications
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http://www.renewable-carbon.eu/publications
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Bio-based Building Blocks
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CAGR 11 %



Significant Findings from 2019 to 2020

Increase in production capacity of 212,000 tonnes from 2019 to 2020

• Asian expansion of epichlorohydrin (ECH) capacity 

• Asian capacity increase of D-/L-lactic acid 

• European capacity increase of 1,3-propanediol (1,3-PDO)

• Asian increase in succinic acid (SA) capacity
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Significant Findings – Forecast 2020 to 2025
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2020 2025
Capacity 3.1 million tonnes 5.4 million tonnes

Main drivers for capacity increase to 2025:
• 11-Aminoundecanoic acid (11-AA)
• Dodecanedioic acid (DDDA)
• Ethylene
• Furan derivatives: 5-Chloromethylfurfural (5-CMF), 2,5-furandicarboxylic acid (2,5-FDCA), 5-

hydroxymethylfurfural (5-HMF)
• Monopropylene glycol (MPG)
• Naphtha
• 1,5-Pentamethylenediamine (DN5)
• Succinic acid (SA)



Furan derivatives
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5-Chloromethylfurfural (5-CMF), feedstock: fructose
• Alternative for 2,5-FDCA and FDME synthesis via the instable 5-HMF
• Mainly used as an intermediate and raw material for the production of biofuels and bio-based PET
• Production is mainly in North America and Australia and expected for 2021/2022

5-Hydroxymethylfurfural (5-HMF), feedstock: fructose
• Mainly used as the basis for 2,5-FDCA production
• Production is mainly in Europe, currently at demo scale, large scale production expected for 2025

2,5-Furandicarboxylic acid (2,5-FDCA), feedstock: fructose
• Most important application as a building block for the production of bio-based polyesters, polyamides, 

and polyurethanes
• Can potentially replace several chemicals as terephthalic acid (TPA), bisphenol A, adipic acid and 

phthalic anhydride 
• Strong potential to be used in the production of solvents especially novel solvents
• Production is mainly in Europe, currently at demo scale, large scale production expected for 2023
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Bio-based Polymers





Difference between nova and EUBP data
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EUBP data does not include aliphatic polycarbonates (APC), casein polymers, cellulose acetate, epoxy 
resins, ethylene propylene diene monomer rubber (EPDM) and polyurethanes (PUR).
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CAGR 8 %



Significant Findings from 2019 to 2020
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2019 2020
Capacity 4.4 million tonnes 4.6 million tonnes
Production 3.9 million tonnes 4.2 million tonnes

Increase in production capacity of 229,000 tonnes from 2019 to 2020
• Asian expansion of epoxy resin production
• Increase in Asian capacity for poly(butylene adipate-co- terephthalate) (PBAT) and polybutylene 

succinate (PBS)
• European production increase for polyethylene (PE) and polypropylene (PP)
• Worldwide PHA capacity increase
• Asian expansion in PLA capacity 



Significant Findings – Forecast 2020 to 2025
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2020 2025
Capacity 4.6 million tonnes 6.7 million tonnes

Main drivers for capacity increase to 2025:
• Casein polymers
• Polyamides (PA)
• Poly(butylene adipate-co- terephthalate) (PBAT)
• Polyethylene (PE)
• Polyhydroxyalkanoates (PHA)
• Polylactic acid (PLA)
• Polypropylene (PP)
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Peak capacity and production 2013 to 2016: 650,000 t/a 

• Mainly based on the Plant PET Technology Collaborative (PTC) initiative launched by The Coca Cola
Company

Significant decrease in actual production 2016 to 2020: 165,000 t/a
• Operation rate for PET production is at 10 %, at least for 2 producers disclosing their production
• Annual decrease of 15 % of the production is estimated by the end of 2025

• Coca Cola, the main customer of bio-based PET, decided to not further use this bio-based alternative 
on large scale – all expansion plans were stopped (originally up to 7 Million t). 

• Decision of Coca Cola was due to low crude oil prices together with high production costs of MEG
• The marketing effects of the GreenBottle were far less than expected (wrong product)
• Major bio-based MEG producer is India glycols 

Polyethylene terephthalate (PET)
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Worldwide PLA capacities

2011–2025

(example)
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Company profile
(example)
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Sustainability and Renewable Carbon
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• The complete substitution of fossil carbon with renewable carbon from alternative sources: biomass, 

CO2 and recycling is the way for polymers, plastics and chemicals to become sustainable, 
climate-friendly and part of the circular economy

• This necessary transition is already on the strategic agenda of several global brands, that are already 
expanding their feedstock portfolio to include, next to fossil-based, all three sources of renewable carbon

• This rethinking from the market point of view, especially in the use of biomass, will, and already did, 

increase the supply of bio-based as well as biodegradable polymers



Remaining challenging market, low crude oil prices and 
little political support
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No political reward of the two major advantages of bio-based polymers:

1) Replacement of fossil carbon in the production process with renewable carbon from biomass 

• This is indispensable for a sustainable, climate-friendly plastics industry and is not yet politically 
rewarded

2) Biodegradability

• More than half of the produced bio-based polymers are biodegradable (depending on the 
environment) 
• Solution for plastics that cannot be collected and enter the environment
• Can biodegrade without leaving behind microplastics 
• Only a few countries such as Italy, France and probably Spain will politically support this additional 

disposal path



Important market drivers in 2019 and 2020
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The most important market drivers in 2018 and 2019:

• Brands that want to offer their customers environmentally friendly solutions and critical consumers 
looking for alternatives to petrochemicals

Future scenarios for a supportive, positive development of bio-based polymers:

Political support

• If bio-based polymers were to be accepted as a solution and promoted in a similar way as biofuels, 

annual growth rates of 10 to 20 % could be expected

Crude oil price

• Same growth rates could be expected should the price of oil rise significantly

• Based on the already existing technical maturity of bio-based polymers, considerable market shares 
could be gained in these cases
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• Published in January 2021
• Data for 2020
• 338 pages
• 17 bio-based building blocks and 17 polymers
• 174 company profiles
• € 3,000 – www.renewable-carbon.eu/publications
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Save the Date

Contact: Mr. Dominik Vogt, +49 (0) 2233 48 14 49, dominik.vogt@nova-institut.de
All conferences at renewable-carbon.eu/events
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Thank you for your attention!

Sustainability
M. Sc. Pauline Ruiz
+49 (0) 2233 48 14-62
pauline.ruiz@nova-institut.de
Sustainability assessment / LCA
Chemicals, building blocks & polymers
Material Science

Stay in touch: renewable-carbon.eu/newsletter 
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