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Expectation on the role of bioenergy
Energy system

e Sustainble ressources
and modern bioenergy

* Flexible RE in systems
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Synergies with other renewables
A variety of options

https://task44.ieabioenergy.com/best-practices/
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Synergies with other renewables
The way forward

Five cornerstones are necessar

(1) Clear definition

(2) Multiplication of Best cases
(3) Technology development

(4) Policy and market conditions

(5) Appropriate consideration in lon
energy system planning
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Introduction

This paper is a summary of IEA Bicenergy Technology Collaboration Programme Task 44 to
encourage collaboration and knowledge sharing, to raise awareness for the important
potential of flexible bioenergy in sustainable energy system integration, and to explore issues
and solutions to fully realise this potential. The target audience of this paper are people
interested in energy policy, renewable energy, energy networks, as well as energy industry,
fuel producers, regulators, operators, scientists and informed stakeholders.

4 large portfolio of innavative technologies is neaded to achieve sustainable development
goals (SDGs) (Frankl 2020Y. Achieving least-cost reliable and sustainable energy systems is
global challenge. Renewable energy sources are key for all energy sectors to achieve climate
neutral energy supply till mid of century at the latest (IEA Net Zero by 2050 2021%). Driven by
favourable palicy , market ities and cost reductions,
variable renewable energy (VRE) like wind and solar photo-voltaic (PV) are increasingly
important energy sources te expand energy access and enable electrification based on clean
energy. This essentially changes the structure and operation of the pawer systems, but also
influgnces the renewable energy provision for heat and transport sector.

Bioenergy, which was in the past mainly applied for heating and cooking, is now a key option
in fields where alternative renewable energy sources are difficult or castly to provide. Those
options for bisenergy are for example seen in the aviation sectar, heavy duty transport, in
high temperature industry heat, but also in enhancing renewable energy supply systems for
residential heating during cold seasons or for electricity, especially if it comes to higher
provision from variable renewable energy (VRE) like wind and solar phota-voltaic (PV)

This paper describes the current role of flexible bisenergy in the energy system and identifies
potentials and bottlenecks, future pathways and the need for further work, analyses,
communication and collaboration.
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Expectation on bioenergy

Climate system

Carbon Doxid Removal
depends on bioenergy
e Capture potential
e Technology rediness
* Net energy povision

Source: Jan Otto/iStockPhoto.com
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Scalability (number of units)

Maturity level
. full operation on the market

. pilot to market

demonstration

Options (unit size)

1— BECCS: biomass CHP (500 MWwel)

2 — BECCS: gasification (100 MWth)

3 — BECCS: pyrolysis (50 MWth)

4 — BECCS: biogas CHP (500 kwel)

5— BECCS: paludiculture (50 kwel)

6 — BECCS: macroalgae (50 kWel)

7 — DACCS: centralized (1 MtCO2/year)
8 — DACCS: decentralized (9 ktCO2/year)
9 — NBS: peatland rewetting (ha)

10— NBS: afforestation of cropland (ha)
11— NBS: SOC, cover crops (ha)

12 — NBS: SOC, ERW (ha)

13 — NBS: seagrasses Baltic Sea (ha)

Source: Potential for CDR in Germany. Adopted from Borchers et al. (2021): Contribution to Net-Zero-2050 Germany - the portfolio of
carbon dioxide removal options. Under review. (green circles: net energy provision; red circles: net energy demand)
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Conclusion

Flexibility, Green Hydrogen and BECCU/S

Synergies of
green
Hydrogen

Deployment
of BECCUS

value chains
and

Bioenergy
deployment
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