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World Energy
Outlook
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Mission: The IEA is committed to shaping a secure and —

sustainable energy future for all,
* 31 Member Countries - And 10 Association Countries
« Data, Analysis and Policy Recommendations

» |t is technology agnostic, and has Technology Collaboration Programmes
on a range of energy renewable technologies, incl Bioenergy, H2, PVs,
Hydro, Solar etc.

« But also have TCPs on Fossil Energy, Power, Transport, Buildings etc
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Is there a long term role for bioenergy?

Important roles in pathways keeping global warming below 1.5/2°C

No silver bullets but mix of options including energy conservation and efficiency
measures, bioenergy and other renewables, and carbon dioxide removal (CDR)
options.

Particularly relevant in hard-to-abate sectors (e.g., aviation, maritime transport, industry
heat) and in association with CDR (BECCS) to counteract residual GHG emissions

Biomass use for energy needs to be balanced with provision of food and biomass for
bio-based products; commonly co-production of bioenergy and other bioproducts, or
cascading use.

Nevertheless there are limits to biomass & land availability and rapid expansion is
challenging due to trade-offs (not unique for bioenergy).
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Role of bioenergy in IEA Roadmap Net-Zero-by-2050 (2021) - ~
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IEA NZE roadmap: Focus on Bioenergy \‘

Bioenergy demand in the IEA Net-Zero by 2050 Scenario e Traditional use of biomass to
120 24% phase out
100 20% : 4
* modern bioener ri
37 EJ modern bioenergy = odern bioene gy tot ple
80 25 EJ traditional use 16% § from today’s levels
o 60 12% § * Modern bioenergy is used to
: directly replace fossil fuels
X

40 8%

20 » or to offset emissions
- - indirectly through its

0 0%

2010 2020 2030 2040 2050 combined use with CCUS
mmm Power & heat production B | ndustry
mmm Buildings and agriculture Liquid biofuels
Biogases mmm Conversion losses
I Traditional use of biomass —e— Modern bioenergy share in total energy supply
IE A IEA (2021), Net Zero by 2050

Bioenergy 5 www.ieabioenergy.com



—

Global bioenergy supply in the IEA Net-Zero by 2050 Scenario Overall limit 100 EJ (to be on
120 the safe side)

Biomass use in I[EA NZE2050

100 60 EJ from agri, forestry &

industry residues & wastes

80 40 EJ requiring land use

New sustainably managed
w 6 forestry plantations &

agroforestry

! R Short rotation lignocell. crops

2 Conventional bioenergy crops
(declining)

140 Mha land use for

o

o

o

o

2010 2020 2030 2040 2050 .
N . _ . bioenergy crops (70 Mha
@ Conventional bioenergy crops B Traditional use of biomass . l l d 70 Mh
Organic waste & residues B Forest and wood residues marg]na ands - a
@ Short-rotation lignocell. crops (woody & grassy) B Forestry plantings & agroforestry croplands ~current use for biofuels)

Data source: International Energy Agency (2021), Net Zero by 2050
*Some of the resources now used in ‘traditional way’ can be available

for modern use if sustainability principles are respected.
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Unique role for sustainable bioenergy in

the transition away from fossil energy

Available now to phase out fossil fuels in existing energy infrastructure
Versatile: role in different sectors - heat, power, transport fuels
Storable/dispatchable: complements intermittent/seasonal renewables in power systems

Next to producing energy, it can remove atmospheric CO, (“negative emissions”) via
deployment of Carbon Capture & Storage (CCS) : BECCS / Bio-CCS

Renewable energy production (for different sectors) in combination with negative emissions
is unique to bioenergy

Bioenergy contributes to climate change mitigation when:

@ [EA

Biomass is grown sustainably or based on waste/residues

Converted to energy products efficiently (often together with other biobased products)

Used to displace fossil fuels
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IEA Bioenergy
Technology Collaboration Programme

a EA
Bioenergy
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|IEA Bioenergy TCP -

IEA Bioenergy is a Technology Collaboration Programme (TCP)

Organised under the auspices of the International Energy Agency
(IEA) but is functionally and legally autonomous.

BUT IEA and IEA Bioenergy work closely together, significant
collaboration and data exchange
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26 Contracting parties

EUROPE:

" Austria =
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AMERICA’S !
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Belgium
Croatia

/= Brazil »= Denmark

= Canada * European Commission

=  United States * Estonia

= Finland
=  France
= Germany

= |reland

= Jtaly
= _ Netherlands
= Norway

~ = Sweden

Switzerland

United Kingdom

@ IEA
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ASIA/OCEANIA/AFRICA

= China

® |ndia

= Japan

= Korea

= Australia

= New Zealand

= South Africa

Budget in 2021:
~ 2 Million USS

Tasks: 11 (+ Special/Strategic Projects)

Participation: 116
Direct participation:
> 200 persons

Turkey is in the process of
joining IEA Bioenergy

US Grains Council in process
to become Limited Sponsor

www.ieabioenergy.com




IEA Bioenergy TCP \'

Aims:

International collaboration and info exchange on bioenergy;

« Research

» Technology development

. Policy
« Demonstration

» Policy analysis ' Y
BIOENERGY
« Commercialization and market deployment
R&D/ Market/Capital
Technology Investments

Work programme carried out through Tasks and Special Projects,
covering the full value chain from feedstock to final energy product

a EA
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Tasks / activities in IEA Bioenergy

System perspective

Task 45
Climate & sustainability

Supply Chains

. IEAGHG

WeII Below 2°C/

SDG contribution

Transport
decarbonisat

Energy & product markets

electricity, heat, gas, fuels, materials

AMETCP ./ decrbonisatiel o ——— —— N N\ ICSC TCP
________________________ Task 39
Transport biofuels Task 32 e U W IEA DHC TCP
essons [ Combustion & emissions
biofuels ’ Resources
1310 (o SN S— Tk —
Biorefining ‘ . ,
Biomass supply
Task 34 : _
enESE Task 36
Liquefaction W & circul
ETSAP TCP - s aste & circular economy
N o Task 33
Energy system / flexibilit
20 / i Gasification Task 37
Anaerobic digestion / biogas
Hydrogen TCP L AT oene
Tasks
Strategic projects
IBE. A (different Tasks/TCPs involved)
ioenergy ... TCP Link with other TCPs
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Bioenergy TCP Action Areas: 2020-2025

1. A sustainable system for energy
e Fit with Future net zero energy systems
* Part of the broader bioeconomy

2. Innovative Technologies
* Products for hard-to-abate sectors

3. Sustainable Supply Chains
* Mobilising biomass from a range of sources
e Support sustainability governance & certification

4. Operational Optimisation
» Science based analysis to inform political/public debates
* Expanding collaboration with developing economies
e Optimal use of communication channels

IEA
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Bioenergy TCP Dissemination & Outreach

e Communication plan & follow-up

 Website: https://www.ieabioenergy.com/ The TCP website is the hub to find all information
on the Tasks, publications, events, news items

* Social media: Linkedin & Twitter (~4300 followers currently, steadily increasing) - key to support visibility &
dissemination, next to mailings

e Webinars: 2 monthly IEA Bioenergy webinars with typically 200-500 online participants —
https://www.ieabioenergy.com/iea-publications/webinars/ (Tasks also organize their own events)

* Regular workshops / stakeholder interactions: several events organized by the Tasks, but
also centrally by ExCo (in conjunction with ExCo meetings)

e Short summaries of Task reports & factsheets
* Newsletters

* Communication support: Contract with Communications consultant to reach broader than the
‘Bioenergy bubble’
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2021 Countries Reports - Countries comparison
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@ R\ Implementation of bioenergy
= EA Bioenergy in Sweden - 2021 update

IEA Bioenergy

IEA Bioenergy Countries’ Report - Country Reports
update 2021 IEA Bioenergy: 10 2021

Implementation of bioenergy in the IEA Bioenergy
c«

wa

member countries

This report was prepared from the 2021 |EA World Energy Balances and Renewables Information,

combined with data and information provided by the IEA Biocenergy Executive Committee and Task

|IEA Bioenergy ExCo
members'. Reference is also made to FAOstat and Eurostat data as well as data from national

November 2021

statistics. All individual country reports were reviewed by the national delegates to the |[EA
Biocenergy Executive Committee, who have approved the content. General background on the
approach and definitions can be found in the central introductory report for all country reports.

Edited by: Luc Pelkmans, Technical Coordinator |EA Bioenergy

Contributions: Jonas Lindmark (Swedish Energy Agency), Kjell Andersson (SVEBIO), Jonas Dahl,
Anders Hjornhede, Mar Edo, Linda Sandstrém, Johanna Mossberg (RISE), Joakim Lundgren (Luled
University of Technology).

Technology Collaboration Programme
bylea
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Country Comparisons

Total energy supply per capita - renewables (2005-2010-2015-2019)
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Conclusions

« Bioenergy has key role to play in the clean energy transition and in the
circular bioeconomy

« |EA Bioenergy continues to provide crucial science-based analysis to
inform policy makers and other key stakeholders

« Improved methods for disseminating IEA Bioenergy messages are being
explored to increase the effectiveness of our communication and the

impact of our work

* Collaboration with relevant international bodies (e.g., GBEP and Biofuture
Platform) is developing strongly
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Thanks for your attention!
Questions?

-

Paul Bennett, Scion (New Zealand) :
, , IEA Bioenergy
Cha]r = IEA Bloenergy TCP Technology Collaboration Programme
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