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Task 42 definition of Biorefining

Biorefining is the sustainable processing of biomass into a portfolio of
marketable biobased products (food and feed ingredients, chemicals,
materials, minerals, CO,) and bioenergy (fuels, power, heat). See
Figures 1 and 2. Biorefining is one of the key enabling strategies of
the Circular Economy, by closing loops of raw biomass materials,
minerals, water and carbon.

Task 42 objectives
Task 42 main objective is providing 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.

Task 42 provides information on global implementation status, major
deployment barriers and market data for biorefineries. This
international platform actively stimulates cooperation and information
exchange through its member states and dissemination activities.

Work program Task 42 (2025-2027)

Member countries

Task 42 participants come from Germany, Italy, Denmark, Austria,
Ireland, Sweden, and the Netherlands.
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Figure 2. Biorefining in a Circular

(Bio)Economy including re-use and recycling
of renewable resources and products.

Figure 1. Biorefinery: Sustainable
processing of biomass into a portfolio of
marketable biobased products; food, feed,
chemicals, materials, and bioenergy.

Table 1. Biorefinery classification system and a three platform (C5 sugars, C6 sugars and
lignin) biorefinery pathway using lignocellulosic biomass.

1. Feedstock 2. Conversion Process 3. Platform

4.1. Chemicals:

1.1. Primary biomass: | 2.1. Biochemical: » Biochar

» Aquatic biomass » Aerobic conversion * Bio-Coal * Additives
» Lignocellulosic from * Anaerobic digestion * Bio-Crude * Agrochemicals
croplands and * Enzymatic process * Biogas « Building blocks®® *
grasslands * Fermentation » Bio-oils » Catalysts & Enzymes
 Lignocellulosic » Insect-based bioconversion * Bio-hydrogen eColorants | L e -
wood/forestry « Other biochemical conversion * Bio-Naphtha « Cosmeceuticals 2 _'ﬁ @
» Qil crops * C5/C6 sugars e Flavours & Fragrances | | pretreatment
e Starch crops 2.2. Chemical: » Carbon dioxide * Lubricants
» Sugar crops » Catalytic e Lignin « Nutraceuticals
e *Other primary « Esterification * Oils * Paints & Coatings
biomass * Hydrogenation * Organic Fibres * Pharmaceuticals
e Hydrolysis * Organic Juice * Solvents
1.1. Secondary « Methanation * Protein » Surfactants
Biomass: * Chemical Pulping * Pyrolytic Liquid e *Other chemical
* Microbial biomass * Steam reforming * Starch product
* Residues from * Water electrolysis * Syngas
agriculture « Water gas shift e *Other platform 4.2. Materials:
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* Residues from e *Other chemical conversion * Composites
aquatic biomass e **Fibres
* Residues from 2.3. Mechanical and * Organic Fertilizers
forestry and forest- thermomechanical: * Polymers
based industry « Blending * Resins
» Residues from » Extraction e *Other material
nature and * Mechanical & product
landscape thermomechanical disruption &
management fractionation 4.3. Food
* Residues from * Mechanical pulping
recycled bio-based « Separation processes 4.4. Animal Feed
products e Other mechanical and
* *Other organic thermomechanical conversion 4.5. Energy:
residues * Cooling agents
2.4. Thermochemical: » Fuels
e Combustion * Heat

» Gasification * Power
« Hydrothermal liquefaction e *Other energy product Blogas
* Pyrolysis

e Supercritical conversion

» Torrefaction & Carbonization

e *Other thermochemical
conversion
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Work packages

WP1 Techno Economic Environmental (TEE) assessment of
biorefineries (Austria, Table 1)

WP2 Global Biorefineries Atlas portal (Italy, Table 2)

WP3 Country reports on status and development of biorefineries
(Figure 3)

Table 2. Global Biorefineries Atlas portal mapping various biorefineries around the globe
including selection options (e.g. feedstock, TRL, production capacity).
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WP4 Biorefinery and green hydrogen integration (Italy)

WP5 Green biorefineries integration with biogas production (Austria)
WP6 Building materials from biorefineries (Netherlands)

WP7 Biorefineries using forestry residues (Sweden)

Figure 3. Country reports include: 1. Total primary energy supply (TPES) and contribution
bioenergy; 2. Bioenergy policies and legislation; 3. Biorefining related funding; 4. Commercial
biorefineries; 5. Regional initiatives; 6. Demo plants; 7. Pilot plants; 8. Research & innovation
activities; 9. Major stakeholders.
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2) Avantium
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Achievements

e 4 New TEE factsheets on various biorefineries

e Joint workshop on "Biorefineries and biogas” organized by Task 42 +
Task 37 (October 2025, Wageningen, NL)

e Follow-up in January 2026 with session on "Biogas meets
biorefinery” at 8t Central European Biomass Conference in Graz, AT

e Report on "Synergies and Services from H, and Biobased Value
Chains Deployment” contributed by various IEA Tasks

e Updated Biorefinery Atlas portal

Dissemination & outlook

e In 2026 new TEE factsheets will be prepared

e Contribution to conferences and webinars

e Task 42 meetings

e Updated country reports on status and deployment of biorefineries
e Report on global green biorefineries
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