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Task 42
Biorefining in a circular economy

• Task 42 definition of Biorefining: 
Sustainable processing of biomass into a portfolio of marketable biobased 

products (food and feed ingredients, chemicals, materials, minerals, CO2) and 

bioenergy (fuels, power, heat)

• Member countries in current 7th

Triennium (2025-2027): 

o Austria, Denmark, Germany, Ireland, 
Italy, The Netherlands & Sweden

• Former members:

o Australia, Canada, USA

Task 42 – Introduction (1) 
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Task 42
Biorefining in a circular economy

• Biorefining is one of the key enabling strategies of 

the Circular Economy, closing loops of raw 

biomass materials, minerals, water and carbon

• Biorefining is the optimal strategy for large-scale 

sustainable use of biomass in the BioEconomy

• Biorefining will result in cost-competitive co-

production of food/feed ingredients, biobased 

products and bioenergy combined with optimal 

socio-economic and environmental impacts 

(reduced GHG emissions, efficient use of 

resources, etc.)

Task 42 – Introduction (2) 



www.ieabioenergy.com 

http://task42.ieabioenergy.com
5

Task 42
Biorefining in a circular economy

Objectives of Task 42

• Provision of quantitative, scientifically sound, 

and understandable data on the technical, 

economic and environmental added-value of 

biorefining to co-produce bioenergy and bio-

products in a sustainable way

• Description of global implementation status, 

major deployment barriers and market data

• Utilization of this international platform to 

actively stimulate cooperation and information 

exchange

Task 42 – Introduction (3) 
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Task 42 - Biorefinery classification system
Source: EU Biorefinery Outlook to 2030 , 2021

Pathway E: Three platform (C5 sugars, C6 
sugars and lignin) biorefinery pathway using 
lignocellulosic biomass
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Task 42
Biorefining in a circular economy

Biorefineries trends

• Biorefineries are expanding worldwide as governments and industries are 
moving towards fossil-free, decarbonization, energy security, and a 
circular bioeconomy. More policies / mandates in place. Steady growth in 
production capacity, technology deployment, and regional investments.

• More biorefineries are shifting to advanced biofuel production using 2G 
residues, waste and side streams. Larger share by lignocellulosic 
streams. 

• Key drivers are:

• Climate goals and decarbonization policies (e.g. EU RED II, US EPA mandates, SAF 
mandates)

• Organic waste valorization and circular economy strategies

• Increased demand for biobased chemicals, biomaterials, and advanced biofuels
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Task 42
Biorefining in a circular economy

Biorefineries trends

• Modern advanced biofuel plants are increasingly designed to produce:

• Fuels (ethanol, diesel, jet fuel, biomethane)

• Chemicals (platform sugars, lignin, syngas)

• Materials (lignocellulose fibres, biopolymers)

• Heat and power

• Major challenges:

• Economic aspects: high CAPEX/OPEX

• Feedstock security, constant quality, and cost instability

• Feedstock variability & handling, complex downstream processing for high value biochemicals

• Policy support creating a level playing field with fossil products

• Integrated biorefineries

• Coupling several technologies in integrated facilities to maximize the output

• Industrial symbiosis / clusters
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Task 42
Biorefining in a circular economy

Biorefineries trends

Region Strength Bottleneck

Europe Chemicals & materials, 
regulation-driven

High CAPEX/OPEX

Asean Biomass availability, 
governmental support

Scale consistency

China Hugh scale & costs 
advantages, lower OPEX

Overcapacity risk

India Policy push, biomass 
availability

Infrastructure gaps
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Task 42 - Biorefinery Atlas Portal

• The Task 42 Biorefinery Atlas Portal 
gives an overview of the world-wide 
biorefinery deployment status (>900)

• Possibility to display only the chosen 
plants by selecting the desired 
attributes on the legend

• Possibility to display features for 
feedstock, production capacity, TRL 
refining technology and product, 
download self selected data subset

• Updated on regular basis

• https://task42.ieabioenergy.com/databases/

https://task42.ieabioenergy.com/databases/
https://task42.ieabioenergy.com/databases/
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Biorefining in a circular economy

Task 42 - Biorefinery Atlas Portal details
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Task 42
Biorefining in a circular economy

Established biorefinery 

• Borregaard Sarpsborg Biorefinery (NO)

• Largest producer of high quality cellulose (dissolving pulp), 
lignosulfonates, 2G ethanol and bio-vanillin 

• Since 1962, bio-vanillin is produced

• 90% reduction in CO2 emissions compared to vanillin derived from fossil guaiacol

• ~10% of total market volume

Borregaard
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Task 42
Biorefining in a circular economy

Established biorefinery 

• ADM (US)

• ADM produces beverages to biofuels, home and personal care to 
insulation, probiotics to pet products using agricultural crops and side 
streams

• Strong connection with farmers in the world's most productive 
agricultural regions  

• ADM’s biorefineries deliver an array of innovative food, feed, fuel and 
consumer and industrial biobased products for consumers around the 
globe
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Task 42
Biorefining in a circular economy

Establisched biorefinery clusters 

• Bazancourt–Pomacle Bioeconomy Cluster (FR): Feedstocks: agro-residues. 2G ethanol, organic 
acids, proteins, biochemicals, fertilizers. Key players: ARD, AFYREN NEOXY, Cristal Union. 

• Örnsköldsvik Biorefinery of the Future (SE). Feedstocks: Forest biomass. Focus: Lignin 
products, 2G ethanol, specialty chemicals. Key players: Domsjö Fabriker AB, SEKAB, Övik 
Energi, Miva, Akzo Nobel AB, AGA, MoRe, RISE Processum, Eurocon. 

• Port of Rotterdam / Antwerp–Bruges (NL/BE). Feedstocks: Waste oils, biomass imports. Focus: 
SAF, HVO, bio-naphtha, chemicals. Key players: Neste, TotalEnergies, Shell (co-processing). 

• US Midwest Corn & Cellulosic Belt: Iowa, Nebraska, Illinois, South Dakota. Feedstocks: Corn, 
corn stover. Products: Ethanol, DDGS, corn oil, renewable gas. Key players: ADM, POET, Valero, 
Green Plains.

• BR Center-South Sugarcane Cluster (São Paulo, Goiás, Minas Gerais). Feedstocks: Sugarcane, 
bagasse, straw. Products: 1G/2G ethanol, bioelectricity, biogas. Key players: Raízen, São 
Martinho, GranBio, BP Bunge. 

• CN Coastal Chemical-Biorefinery Parks (Shandong, Jiangsu, Zhejiang). Feedstocks: Agricultural 
residues, waste, syngas intermediates. Focus: SAF, 2G ethanol, biochemicals.

• Palm Biomass Clusters (Indonesia & Malaysia). Feedstocks: Palm oil residues (EFB, POME), UCO. 
Products: Biodiesel, 2G ethanol, biogas, SAF. Key hubs: Sumatra, Kalimantan, Johor 
(Pengerang).
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Task 42
Biorefining in a circular economy

Recent developments

• Many biofuel driven biorefineries

• AM Green / Chempolis (IND) Assam Bio Ethanol biorefinery produces cellulosic ethanol and 
bio-based chemicals from bamboo. Biorefinery plant has been inaugurated in 2025. 

• Input 300 ktons of bamboo annually for 49 ktons of bioethanol, 19 ktons of furfural, 11 ktons of 
acetic acid, and 144 gigawatt hours of green energy. The biorefinery uses Chempolis’ advanced 
formico® fractionation technology.

• Fewer examples exists of product-driven biorefineries: where higher-value food 
and feed ingredients, pharmaceuticals, chemicals, fibrous materials (e.g. pulp, 
paper) and/or fertilizers are the main products. See next slide. 

• It is expected that within the next years there will be a shift from 
bioenergy/biofuel driven biorefineries to product driven biorefineries. However, 
also in the longer term still a substantial part of the biomass resources is 
expected to be used for the production of advanced biofuels for transport 
(heavy duty road transport, aviation and shipping) and for bioenergy.
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Biorefining in a circular economy

Recent biorefineries initiatives

Company Year of 
installation

Feedstock Products Scale (ktons) Status

Fibenol Sweetwoods 
(EE)

2023 Hardwood Cellulose, 
C5/C6 sugars, 
lignin

20 (sugars); 7 
(lignin)

Operational

PLENITUDE (ENOUGH) 
(NL)

2023 Starch-based 
residues

ABUNDA® 
mycoprotein

10-60 Operational 

UPM Leuna 
biorefinery (DE)

2024 Hardwood Glycols, lignin 
filler

220 Ramping up

Avantium (NL) 2025 Corn sugars FDCA, humins 5 Ramping up

Godavari Ltd (IND) 2025 Bagasse Cellulose, 
lignin

1 Pilot plant 
operational

AFYREN NEOXY (FR) 2025 Sugar beet 
residues

Organic acids 16 Operational
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Task 42 - Work programme (1)

• Techno Economic Environmental (TEE) assessment 

of biorefineries and dissemination of results

• Methodology

• Factsheets

• Global Biorefineries Atlas portal update & 

maintenance

• Current status of biorefinery deployment and best 

practice identification

• Biorefinery country reports (slide decks)

• Green biorefinery status report 

• Barriers and incentives for market diffusion
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Task 42 - Work programme (2)

• BioRefinery and Green-Hydrogen Integration Methodology 

(BRGHYM) – Optimization of the integration between 

biorefineries and green hydrogen (Italy)

• Green biorefineries in combination with biogas production 

(Austria)

• Building materials from biorefineries (Netherlands)

• Systems perspective on biorefineries based on 

lignocellulosic waste and side streams in a circular 

economy (Sweden)
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Task 42 - Global Biorefinery Status Report 2022

A major deliverable of Task 42 is the Global Biorefinery Status 
Report 2022,that was published in July 2022

https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/

1. Introduction

2. Understanding Biorefineries

3. Biorefinery status in the Task 42 countries

4. Analysis of the global deployment status of biorefineries

5. Major technical and non-technical biorefinery deployment 
barriers & potential solutions

Appendix 1. Key examples of Biorefineries in Task 42 countries

https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/
https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/
https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/
https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/
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https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/
https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/
https://task42.ieabioenergy.com/publications/global-biorefinery-status-report-2022/
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• https://task42.ieabioenergy.com/ - continuous 
request for supply of news & event items from your 
own country

• https://www.linkedin.com/showcase/task-42-
biorefining-in-a-circular-
economy/about/?viewAsMember=true
• 257 followers

• Workshops, meetings, webinars, reports, papers

Dissemination & communication

https://task42.ieabioenergy.com/
https://task42.ieabioenergy.com/
https://www.linkedin.com/showcase/task-42-biorefining-in-a-circular-economy/about/?viewAsMember=true
https://www.linkedin.com/showcase/task-42-biorefining-in-a-circular-economy/about/?viewAsMember=true
https://www.linkedin.com/showcase/task-42-biorefining-in-a-circular-economy/about/?viewAsMember=true
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Thank you for your attention

Richard Gosselink, Task 42 leader(2025-2027) 
(richard.gosselink@wur.nl)
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