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Abstract 

The IEA Bioenergy Task 42 “Biorefining” with its 11 member countries (A, AUS, 

CA, DK, G, I, IR, J, NL, NZ, USA) has the following definition on biorefining: “Bio-

refining is the sustainable processing of biomass into a spectrum of bio-based 

products (food, feed, chemicals, and materials) and bioenergy (biofuels, power 

and/or heat)”. Wood as a renewable and sustainable resource offers great oppor-

tunities for a comprehensive product portfolio to satisfy the different needs in a 

future BioEconomy. Worldwide many different wood based biorefining concepts 

are investigated and realised, of which the development status and the perspec-

tives for implementation are quite different. Task 42 developed a “Biorefinery Fact 

Sheet” for the uniform and compact description of the main characteristics of these 

biorefineries and their whole value chain. The “Biorefinery Fact Sheets” are initially 

applied for a first selection of 15 interesting biorefinery systems identified by IEA 

Bioenergy Task 42, of which 6 are based on wood. Based on these fact sheets an 

easy and uniform comparison of the different wood based biorefinery concepts is 

possible. The “Biorefinery Fact Sheet” assists various stakeholders in finding their 

position on wood based biorefining in a future BioEconomy. 



Introduction 

The IEA Bioenergy Task 42 “Biorefining” with its 11 member countries (A, AUS, 

CA, DK, G, I, IR, J, NL, NZ, USA) has the following definition on biorefining: “Bio-

refining is the sustainable processing of biomass into a spectrum of bio-based 

products (food, feed, chemicals, and materials) and bioenergy (biofuels, power 

and/or heat)” [1], [2]. A key driver for the necessary sustainable development is 

the implementation of the BioEconomy. Wood as a renewable and sustainable 

resource offers great opportunities for a comprehensive product portfolio to satisfy 

the different needs in a future BioEconomy. Worldwide many different wood based 

biorefining concepts are investigated and realised: Currently many wood based 

biorefineries are commercially operated (e.g. P&P industry), some concepts are 

realised as pilot and demonstration plants (e.g. gasification of black liquor for 

synthetic biofuels and chemicals) while others are developed on a conceptional 

basis (e.g. coproduction of bioethanol and phenol in particle board industry).  

Goal and scope 

As the development status and the perspectives for implementation and develop-

ment of these wood based biorefineries are quite different the IEA Task 42 devel-

oped a “Biorefinery Fact Sheet” for the uniform and compact description of the 

main characteristics of these biorefineries: Part A: “Biorefinery plant” with the key 

characteristics of the biorefinery plant and Part B: “Value chain assessment” with 

the sustainability assessment based on the whole value chain of the biorefinery. 

The “Biorefinery Fact Sheets” are initially applied for a first selection of 15 interest-

ing biorefinery systems identified by IEA Bioenergy Task 42 [1], [3], [5], of which 

the following 6 are based on wood:  

 “3-platform (black liquor, pulp, electricity&heat) biorefinery using wood 

chips for pulp, paper, turpentine, tall oil, bark, electricity and heat” 

 “2-platform (syngas, electricity&heat) biorefinery using wood chips for FT-

Biofuels, electricity, heat and waxes with steam gasification“ 

 “3-platform (pulp, syngas, electricity&heat) biorefinery using wood chips 

for FT-biofuels, electricity, heat and pulp“ 

 “3-platform (C6 & C5 sugar, lignin, electricity&heat) biorefinery using 

wood chips for bioethanol, electricity, heat and phenols“ (Figure 2) 

 “4-platform (hydrogen, biomethane, syngas, electricity & heat) biorefinery 

using wood chips for biomethane (SNG), hydrogen and carbon dioxide“ 

 “4-platform (C6 & C5 sugar, lignin & C6 sugar, electricity & heat) biorefin-

ery using saw mill residues, wood chips and sulphite liquor for bioethanol, 

pulp & paper, electricity and heat“ 

The naming of the wood based biorefineries follows the classification system 

developed in Task 42 [2]. The classification of a biorefinery consists of the follow-

ing four features (Figure 1): platforms, products,  feedstocks and  processes. With 

the combination of these four features, different biorefinery configurations can be 



described in a consistent manner. In Figure 2 the classification of a “3-platform 

(C5&C6 sugars, electricity&heat, lignin) biorefinery using wood chips for bioetha-

nol, electricity, heat and phenols” is shown.  

 

 

Figure 1: The 4 features to characterize a biorefinery system -and nomenclature 

of biorefineries in IEA Bioenergy Task 42 [2] 

 

Figure 2: Classification system of a “3-platform (C5&C6 sugars, electricity&heat, 

lignin) biorefinery using wood chips for bioethanol, electricity, heat & phenols” [2] 

The “Biorefinery Fact Sheet” 

Due to the development status and the perspectives for implementation and de-

velopment of biorefineries the IEA task developed a “Biorefinery Fact Sheet” for 

the uniform description of the key facts of a biorefinery [6]. Based on a technical 

description and the classification scheme the mass and energy balance is calcu-

lated for the most reasonable production capacity for each of the selected biore-

fineries. Then the three dimensions – economic, environmental and social - of 

sustainability are assessed for each biorefinery and documented in a compact 

form in the “Biorefinery Fact Sheet” by using the following methodologies 

 Economic assessment with Life Cycle Costing (LCC), 

 Environmental assessment with Life Cycle Assessment (LCA),  



 Social assessment with Social Life Cycle Assessment (sLCA) and 

 Overall  assessment with Sustainability Life Cycle Assessment (SLCA). 

The “Biorefinery Fact Sheets” consist of three parts (Figure 3):  

1. Part A: Biorefinery plant 
2. Part B: Value chain assessment and 
3. Annex: Methodology of sustainability assessment and data 

In Part A the key characteristics of the biorefinery plant are described by giving 

compact information on classification scheme, description of the biorefinery, mass 

and energy balance, share of costs and revenues.  

 

 

Figure 3: The three parts of the “Biorefinery Fact Sheet” [12] 

In Part B the sustainability assessment based on the whole value chain of the 

biorefinery plant is described by giving compact information on system bounda-

ries, reference system, cumulated primary energy demand, greenhouse gas emis-

sions, costs and revenues. In the Annex of the “Biorefinery Fact Sheet” the main 

data for the sustainability assessment are documented. 

Case studies 

Based on the Case studies of the above 6 listed wood based biorefineries the 

Biorefinery Fact Sheets are made, of which some highlights are presented here. In 

Figure 4 the value chain and reference system of “3-platform (black liquor, pulp, 

electricity&heat) biorefinery using wood chips for pulp, paper, turpentine, tall oil, 

bark, electricity and heat”; in Figure 5 the mass and energy balance of “3-platform 

(C6 & C5 sugar, lignin, electricity&heat) biorefinery using wood for bioethanol, 

electricity, heat & phenols“ and in Figure 6 the GHG emissions, costs & revenues 

of “2-platform (syngas, electricity&heat) biorefinery using wood for FT-Biofuels, 

electricity, heat & waxes“ are shown.. 



 

Figure 4: Value chain and reference system of “3-platform (black liquor, pulp, 

electricity&heat) biorefinery using wood chips for pulp, paper, turpentine, tall oil, 

bark, electricity and heat” [6] 

 

Figure 5: Mass and energy balance of “3-platform (C6 & C5 sugar, lignin, electrici-

ty&heat) biorefinery using wood for bioethanol (100 kt/a), electricity, heat & phe-

nols“ [16] 

  

Figure 6: GHG emissions, costs & revenues of “2-platform (syngas, electrici-

ty&heat) biorefinery using wood for FT-Biofuels (200 kt/a, electricity, heat & wax-

es“ [6] 



Conclusions 

Based on these Biorefinery Fact Sheets an easy and uniform comparison of the 

different wood based biorefinery concepts is possible. The “Biorefinery Fact 

Sheet” assists various stakeholders in finding their position on wood based biore-

fining in a future BioEconomy. Further Fact sheets are under preparation and the 

IEA Task 42 offers the service to make these fact sheets for further biorefineries 

as part of a continuous process of an international stakeholder involvement.  
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