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The IEA Bioenergy Technology Collaboration Programme (TCP) is organised under the auspices of the International Energy Agency (IEA) but is functionally and legally autonomous.
Views, findings and publications of the IEA Bioenergy TCP do not necessarily represent the views or policies of the IEA Secretariat or its individual member countries.
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IEA Bioenergy: Overview

Technology Collaboration Programme (TCP), functioning within a
framework created by the International Energy Agency (IEA)

Goal:

* International collaboration and info exchange on bioenergy
research, technology development, demonstration, markets, and
policy analysis

» Facilitate the commercialization and market deployment of
sustainable bioenergy systems = climate positive, environmentally
sound, socially acceptable and cost-competitive (incl. external
costs)

Members: bR -
14 European countries + EC, USA, Canada, Brazil, India, China, Japan,
Korea, Australia, New Zealand, South Africa

Work programme:

Carried out through Tasks and Strategic Projects, covering the full
value chain from feedstock to final energy product
(~200 experts worldwide involved)

z
= Bioenergy

R&D/
Technology

Markets
/ capital
Investments

Mepibibc of Korea & w Jspan

www.ieabioenergy.com


http://www.ieabioenergy.com/about/

ey
IEA Bioenergy: Vision \'

* Modern bioenergy is, and will continue to be, an essential form of renewable energy, making an
important contribution to energy security and achieving international climate goals

« Bioenergy is an integral part of developments towards a circular biobased economy

« By accelerating the sustainable production and efficient use of biomass, the contribution to the
Sustainable Development Goals will be optimized

» This will result in more cost-competitive bioenergy and other bio-based applications and in
reduced, or even net-negative, greenhouse gas emissions, while safeguarding ecosystems

IEA
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IEA Bioenergy: Activities
=jets - System

perspective

Socio-economic
impacts
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I“ e Coordination Group
N \\~\\ TaSk 42
RN Biorefining
[ E.ﬁ D H C \\ N ~. Task 39 ' AR
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Climate policy is initially focused on mitigating fossil based

carbon emissions

50 Gt -
CO,

-50 -

Balance of sources and sinks

Fossil carbon
Includes carbonation sink

Land-use change

Ocean sink

Land sink

Total estimated sources do /

not match total estimated
sinks. This imbalance is an
active area of research.

Atmosphere
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@@ Global Carbon Project
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And energy is a primary target as >90% of fossil resources are used for
energy functions

Non-energy use
Energy use
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I E A Source: EU, Eurostat, Complete Energy Balance database

= Bioenergy 7 www.ieabioenergy.com



The global anthropogenic carbon fluxes

Fossil CO, Land-use change Biosphere 7 AtmosphericCO, Ocean Anthropogenic fluxes
2013-2022 average
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The global anthropogenic carbon fluxes are relative small compared to

the system-carbon cycles

Fossil CO, Land-use change Biosphere 7 AtmosphericCO, Ocean
? +19
5 [
(2-7) 10
(91 125) (9-12)
33 CDR
(34-37) d

0.00001 i

|

Vegetation
°

° VD

Gas reserves ‘

C
)

Rivers

A Permafrost .
and lakes  coasts

Qil reserves Soils
sediments
®
Coal reserves

Budget imbalance -2

IEA
= Bioenergy 9

] Dissolved

() Orgam;carbon [‘\ biota
Surface u

Anthropogenic fluxes
2013-2022 average
Gt CO,peryear

T Carbon cycling
GtCO, peryear

@® Stocks

inorganic carbon

Marine

Source: Global Carbon Budget, 2025

www.ieabioenergy.com



The Circularity Gap report (2018) shows for which ‘societal needs’ the
extracted resources are used and what the level of circularity is

Input Resources Take Process Produce Provide Societal Needs End-of-use
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Figure 4. The global resource footprint behind satisfying key societal needs.
I E A Source: Circle Economy, 2018_The circularity gap report
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\
Unchanged trend of material extraction from fossil, ores, minerals and

biomass might lead to further doubling by 2050 compared to 2015

Extracted
170-184 Gt

I E A Source: Circle Economy, 2018_The circularity gap report
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\‘
A drastic shift to recycled and regenerated resources is needed and that

would require clear sustainability standards

Needed
resources
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Source: Circle Economy, 2018_The circularity gap report
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In the meantime, the EU is already a bioeconomy

e Total sources of biomass in the EU-27: MATERIAL USES BIOENERGY ANIMAL FEED AND BEDDING seAFo0D
28% 2% 40% i

« +1 billion tonnes of dry matter a:l a& -

* includes domestic production and net
imports used 1.2
0 . . . = billion tonnes

» 70% origins from agricultural sector

* Total uses amounts to: e 1
billion tonnes
* +1.2 billion tdm % AGRICULTURAL g
oy e CRO! ANO AQUACULTURE
 Additional volume due to recovery of 5% 50: , 1%

waste from industries and households ", [ N S
w hidl ®

2017 data (dry matter)

Source: JRC, 2023, Biomass production supply uses and flows in the European Union
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But at the same time the energy consumption in the EU27 (in 2023) is still
very much fossil based: 873 Mtoe / 36,5 EJ (excl. int. aviation and maritime)

Industry

Solid fossil fuels
Manufactured gases
Qil and petroleum products
Natural gas

B Renewables (nearly all bio)
Non-renewable waste
Heat

B Electricity

Transport

Commercial
and public
services

Households

I E A Source: Eurostat, Energy Balance, 2023 data. Data are excluding international aviation and maritime
bunkering, graph created by studio Gear Up
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But at the same time the energy consumption in the EU27 (in 2023) is still
very much fossil based: 950 Mtoe / 39,8 EJ (incl. int. aviation and maritime)

Industry

Solid fossil fuels
Manufactured gases
Qil and petroleum products
Natural gas

B Renewables (nearly all bio)
Non-renewable waste
Heat

B Electricity

Transport

Commercial
and public
services

Households

International maritime
International aviation

I E A Source: Eurostat, Energy Balance, 2023 data. Data are excluding international aviation and maritime
bunkering, graph created by studio Gear Up
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The shifting focus in EU policy

* |nitially on energy security
« Since COP in Kyoto (1990) gradual focus to Renewable Energy

« All instruments addressed reducing fossil fuel carbon dioxide emissions
« E.g. the EU emission Trading Scheme, focusing on energy sector and energy use industry
* Focus on Reduced energy consumption and energy efficiency

IEA
Bioenergy 16 www.ieabioenergy.com
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The greenhouse gas emissions in the economic sectors went down
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The shifting focus in EU policy

Initially on energy security

Since COP in Kyoto (1990) gradual focus to Renewable Energy

All instruments addressed reducing fossil fuel carbon dioxide emissions

« E.g. the EU emission Trading Scheme, focusing on energy sector and energy use industry

* Focus on Reduced energy consumption and energy efficiency
» Attent for also Scope 3 emissions (e.g. in ETS2 for transport and built environment

Recently the focus shifted to:

» Strategic autonomy
» Reducing dependency of import of resources, more focus on bioeconomy and recycling wastes

 Shifting to Clean Industry, Innovation and Competitiveness

IEA
= Bioenergy 18 www.ieabioenergy.com



\\
In that light the EC developed a strategic framework for a

Competitive and Sustainable EU Bioeconomy in 2025

 Builds on earlier documents published 2011 and 2018

* The bioeconomy represent a strategic opportunity of the 215t century

« Definition of bioeconomy: activities that deliver sustainable solutions based on
biological resources to create added value

« Responsible and efficient use of biomass remains key for long-term competitiveness,
supply stability and eco-system health

Source: EC, A strategic. Framework for a Competitive and Sustainabel EU Bioecono my (SWD(2025)895)

IEA
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‘ ‘
The strategy charts a way forward to buiold a sustainable ns a nature- '
positive bioeconomy by:

Scaling innovation and investments

Building new lead markets for bio-based materials and technologies
Ensuring sustainable sustainable biomass supply across value chains
Harnessing global opportunities

IE A Source: EC, A strategic. Framework for a Competitive and Sustainabel EU Bioeconomy (SWD(2025)895)
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\\
The Bioeconomy Strategy addresses efficient use of biomass

Directing it to higher-value applications and reducing pressures on ecosystems, while
reflecting local conditions and market realities:

* Food and nutrition security while maintaining and improving ecosystem services
* Where feasible, biomass should be used for higher-value products and materials, that
store carbon longer and substitute fossil-based materials

* Residual and secondary streams can be used for energy, particularly where not alternative
decarbonisation solutions exists, or where it ensures energy security and energy affordability

This is where the current experiences with biomass for energy can act as stepping stone and
establish enhanced synergies

Source: EC, A strategic. Framework for a Competitive and Sustainable EU Bioeconomy (SWD(2025)895)

IEA
= Bioenergy 21 www.ieabioenergy.com



Let’s see some connections
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https://www.ieabioenergy.com/blog/publications/indigenous-led-circular-bioeconomies-social-and-economic-impacts-and-social-perceptions/
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Let’s see some connections
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https://www.ieabioenergy.com/blog/publications/commercial-status-of-direct-thermochemical-liquefaction-technologies-2026-update/

Regional integration and collaboration
are key to replace centralised fossil

systems

«

IEA Bio_e_nergg

Regional integration and
collaboration are key to the viability
of bioenergy systems

A synthesis of five regional transition case studies
Project: “Regional transitions in existing bioenergy markets 2.0”

|EA Bioenergy: Task 40
May 2026

F0) e
(NS

% )
) o
Case study 5:

ot Case study 3: H, supply

Sugar depots clusters and
(usa) biofuels (North

Sea region)
Case study 2: Case study 4:
Ecosystem of Electrofuels and
Innovation in advanced
the region blofuels
(Germany) (Sweden)

Technology Collaboration Programme
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https://www.ieabioenergy.com/blog/publications/nitrogen-flows-in-biomass-combustion-systems-part-ii-options-for-maximising-reactive-nitrogen-capture-and-case-studies/
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Let’s see some connections

System
perspective

—

Socio-economic

impacts

Market and
deployment

Task 45

Global Database on

Biorefineries
Task 42

Biorefining \~Converswn

Task 42 Global Biorefineries Atlas Portal

The Task 42 Global Biorefineries Atlas portal (WEB GIS) includes data from several information sources, such as JRC, IEA Bioenergy, BBI, DOE, EU projects and national

Statistics. The interactive portal gives the users the capability to query, select and download subsets of selected records as CSV and shapefile, also the users can
produce and download customized maps and charts.
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https://task42.ieabioenergy.com/databases/

Upcoming event:

IEA
@ Bioenergy EXCO98 WORKSHOP

Scaling Asia-Pacific

Biloeconomies

Supporting fuel security and

the net-zero transition

15 OCTOBER 2026 « MORETON BAY, AUSTRALIA

Join government, industry, finance, research and
international organisations to identify barriers, define

SAVE THE DATE

priority actions and shape future collaboration.

Registration details to follow « Remote participation possible

Technology Collaboration Programme
bvi1€Q

= Bioenergy

IEA

» Sustainable biomass supply « Sustainability and certification
* Renewable fuels & molecules » Infrastructure and markets
« Policy, trade & investment

Workshop hosted by IEA Bioenergy in partnership with Bioenergy Australia,
following the Queensland Summit “Scaling Bloenergy for Energy Security and Resilience® (Moreton Bay, 14 October 2026)

29

www.ieabioenergy.com


https://www.ieabioenergy.com/blog/ieaevent/scaling-asia-pacific-bioeconomies/

Some reflections

The volumes of biomass resources currently deployed for energy can be shifted in near
future to biorefineries for chemicals and product

The biobased value-added pyramid of lower-to-higher value improves in feasibility when
establishing optimal value added when the total portfolio of products server several
end-use markets

The design parameters for a circular biobased economy are different -and probably not
yet fully discovered - than those parameters that have shaped the linear fossil economy

» Collective intelligence and collaboration in different networks and ecosystems might
accelerate developing these parameters

Strive for synthesis of electrons and molecules

Strive for synthesis of energy, fuels and materials
« prevent competition among the biobased resources

IEA

= Bioenergy 30 www.ieabioenergy.com
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Questions?

IEA Bioenergy

Technology Collaboration Programme

Eric van den Heuvel
Technical Coordinator

+31-6-83223098
eric.tc.ieabioenergy®@studiogearup.com www.ieabioenergy.com

Technology Collaboration Programme
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