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Technology Collaboration Programme (TCP), functioning within a 

framework created by the International Energy Agency (IEA)

IEA Bioenergy

Goal: 

• International collaboration and info exchange on bioenergy research, technology development, 

demonstration, and policy analysis

• Facilitate the commercialization and market deployment of environmentally sound, socially 

acceptable and cost-competitive bioenergy systems 

Work programme carried out through Tasks and Special Projects, covering the full value chain from 

feedstock to final energy product

26 members: 15 European countries + EC, US, CND, BR, India, China, Japan, Korea, AUS, NZ, SAfr
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Progress with renewables in the 

power sector and with electric 

cars is encouraging, but alone not 

sufficient to reach climate goals. 

Additional efforts needed in 

industry, transport & buildings

IEA Sustainable Development Scenarios (SDS)

Global energy-related CO2 emission reductions in the Sustainable Development Scenario, to 
relative to the Stated Policies Scenario (source: IEA)

The IEA SDS sets out ambitious and pragmatic vision of how the global energy sector can evolve to achieve the critical 
energy-related UN Sustainable Development Goals & leading to a balance between anthropogenic emission sources 
and removal sinks (i.e. net-zero emissions) in the 2nd half of this century
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The use of modern bioenergy triples 

from today’s levels. It is used to directly 

replace fossil fuels or to offset 

emissions indirectly through its 

combined use with CCUS, accounting for 

1/5 of annual emission reductions.

A large portfolio of clean energy technologies is needed

Global annual energy sector CO2 emissions reductions by measure in the SDS 
relative to the Stated Policies Scenario (source: IEA)
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Transport & industry are the main growth markets for bioenergy

Bioenergy in different sectors

Role of bioenergy in different sectors in the Sustainable Development Scenario (source: IEA)
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Deployment will need wastes, residues, forestry and energy crops

• Produced in line with sustainable resource management, forestry and agricultural practice

• Produced with minimized impacts on land use change emissions by co-production with food, use of under-productive 

land, improved production

• Supported by general effort to improve agricultural productivity and efficiency

Sustainable biomass potentials

Source: IEA Bioenergy Roadmap, 2017
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• Need to recognize the many types of biomass used for bioenergy

• Forests are managed to provide multiple forest products; clearcut for energy is not common practise; 

most wood used for energy is by-product or residue

• Any harvesting of biomass – be it for bioenergy, construction material, paper, or other use – should occur 

within sustainability boundaries => importance of sustainable forest management!

• CO2 from biomass combustion is part of the short-term carbon cycle 

=> comparing CO2 at the exhaust ignores balance with uptake of atmospheric CO2 in plant growth. 

• Medium term impacts on carbon storage & carbon sequestration in forests need to be considered

• Forest biomass is a renewable resource if forest productivity is maintained, as is prescribed in 

sustainable forestry principles. Provisions needed to exclude unsustainable practice (e.g. permanent 

deforestation) from support. 

• Sustainable bioenergy is available now, and is compatible with existing energy infrastructure, enabling 

immediate substitution of coal, natural gas or petroleum fuels. Important role in short-to-medium term 

transition, but also on the longer term, e.g. through BECCS and specific markets (industry, aviation, …).

https://www.ieabioenergy.com/blog/publications/campaigns-questioning-the-use-of-woody-biomass-for-

energy-are-missing-key-facts/

Recent debates on climate impact of woody biomass

https://www.ieabioenergy.com/blog/publications/campaigns-questioning-the-use-of-woody-biomass-for-energy-are-missing-key-facts/
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Three separate two-hour sessions around the role of 
biomass in different industry sectors/applications:

• Medium and high temperature process heat

• Energy intensive industries – steel & cement sectors

• Chemical industries

Summary & presentations available at: 

https://www.ieabioenergy.com/publications/iea-bioenergy-
eworkshop-contribution-of-sustainable-biomass-and-bioenergy-in-
industry-transitions-towards-a-circular-economy/

IEA Bioenergy workshop 19-20 October 2020

https://www.ieabioenergy.com/publications/iea-bioenergy-eworkshop-contribution-of-sustainable-biomass-and-bioenergy-in-industry-transitions-towards-a-circular-economy/
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• Several fuel technology combinations are 

commercially available for producing biobased 

heat in industry, and there are many successful 

examples of biobased industrial heat

• Use of own process residues (wood processing 

industries, food industries, …) is most common

• Heat demand in small and medium sized 

industries can often be better matched with 

the biomass resources that may be 

locally/regionally available (role of regional 

hubs?)

• The optimal combination is very site specific 

and needs to be carefully assessed

Medium and high temperature process heat

Figure: Schematic diagram of anticipated water and energy streams 
at PEKA Kroef, a potato processing company in the Netherlands. 
Process team is generated by a biomass fired boiler, operated by the 
waste processing company Attero. (source: PEKA Kroef)
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• Cement and steel industries represent > 50% of global direct CO2

emissions in industry. 

• CO2 emissions not only through fuel combustion, but also linked to the 

industrial process itself (iron ore reduction in steel industries or limestone 

calcination in cement industries).

• Steelmaking - extensive use of coal as both an energy source and a 

reductant. 

• ~ 20% of pulverized coal injection (PCI) could be replaced with biocoal (from 

slow pyrolysis) in blast furnaces with existing technologies. Also potential for 

lignin sources. 

• Opportunities to convert blast furnace gas (containing CO and CO2) into low 

carbon fuels or chemicals. 

• Cement sector already uses different types of substitution fuels 

(particularly waste @ low cost) for its energy needs 

• Energy related emissions represent ~ 1/3 of CO2 emissions from the cement 

industry; 2/3 related to the limestone calcination process. CCUS will be crucial 

technology to reduce the climate impact of this sector.

• Size of consumption in large energy intensive industries can be a 

bottleneck and access to biomass is one of the biggest issues 

➢ combinations with other solutions (e.g. electrification, hydrogen, CCUS) needed 

to further reduce the carbon footprint in these sectors

Energy intensive industries – steel & cement sectors

Schematic overview of the Steelanol concept (source: ArcelorMittal)
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• Chemical industries are very cost driven, so switch to biobased 
feedstocks needs to make economic sense. 

• Generally need premiums for products with lower carbon footprint (based 
on good LCA credentials) & clear market pull of brand owners. 

• Entering in established markets of fossil-based chemicals is like “jumping 
on a moving train”, where it is expected that high product quality, 
production of scale and competitiveness are reached immediately. 

• Fossil resources are more managed in synergy through refining 
processes, while the concept of refining is less developed for 
biobased resources

• New biobased industries often rely on input of hydrogen – green 
hydrogen can further improve the carbon footprint of these 
biobased products (also valid for fossil products). 

• 15% of chemicals production worldwide already biobased, 
mostly based on vegetable oils and starch. The sector is not 
used to handle solid biomass, with varying feedstock quality.

• Access to biomass is crucial. 

• Some forest based industries broaden their production to biofuels and 
biobased chemicals – building on long experience in sustainable biomass 
feedstock supply

Chemical industries

Schematic process overview of UPM biorefinery in Leuna, DE  
(source: UPM)

Flows vs Stocks for biobased vs fossil resources (source: AllEnvi)
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• Biomass is a key component to reduce the climate impact of industries, next to 

electrification, hydrogen & CCUS. It is important to increase awareness on the role 

of biomass and bioenergy, both to industry and authorities.

• Industries need to take a long term perspective and make real engagements towards 

net carbon neutrality. 

• The main challenge is the low cost of fossil alternatives (if carbon cost is not 

accounted). Sustainability advantages need to be reflected in economics.

• Availability and access to sustainable biomass (with due account of competing uses) are 

crucial to increase the role of biomass in industry transitions. Importance of 

mobilizing biomass supply chains! 

• Specific market strategies (incl. brand-owner pull) can be applied for low-carbon 

and biobased products, based on strong and credible green labels. 

Conclusions



www.ieabioenergy.com

Thanks for your attention

Luc Pelkmans

Technical Coordinator IEA Bioenergy
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