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Introduction

The CEBC IEA Bioenergy Workshop on Biochar brought together experts from various IEA
Bioenergy Tasks to discuss the latest advancements in biochar technologies, their
applications, and their role in carbon dioxide removal (CDR) and bioenergy systems. The
workshop focused on identifying valuable production routes, applications, standardization,
and policy frameworks to support biochar deployment. This workshop is part of the IEA
Bioenergy strategic project BioCARBON - Biogenic carbon for a climate-positive future.
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Summary of Presentations

TASK 32: BIOMASS COMBUSTION

Elisabeth Wopienka from Task 32 presented on biochar production from biomass combustion,
emphasizing its role in small to large-scale heating and combined heat and power (CHP)
plants. Key challenges included optimizing boiler retrofits for controlled partial oxidation,
ensuring safe ash/char discharge, and managing flue-gas recirculation. The presentation
highlighted a case study of a decentralized biochar production system in operation, which co-
produces heat and biochar (2-7 tons) suitable for soil improvement and composting. The



discussion underscored the need for further R&D to address technological and regulatory
gaps.

TASK 33: GASIFICATION OF BIOMASS

Gerhard Soja from Task 33 explored biochar as a co-product of biomass gasification. They
discussed how gasification technologies impact biochar quality and highlighted examples like
SynCraft and Aries Clean Technology, which process wood chips and biosolids, respectively.
The presentation emphasized the importance of biochar certification (e.g., European Biochar
Certificate, EBC) and its applications in agriculture, soil remediation, and industrial sectors.
The discussion also addressed the need for standardized quality control to ensure biochar’s
effectiveness in carbon sequestration and other applications.

TASK 34: DIRECT THERMOCHEMICAL LIQUEFACTION

Manuel Schwabl from Task 34 provided an overview of biochar production via slow and fast
pyrolysis, as well as hydrothermal liquefaction (HTL). They compared key parameters such as
heating rates, temperatures, and residence times, noting that slow pyrolysis yields higher-
quality biochar with higher carbon content and porosity. The presentation also showcased a
case study by Sonnenerde GmbH, which integrates biochar production with compost screening
and energy recovery. The discussion highlighted the need for standardized product quality
assessments and the potential of biochar in soil improvement and carbon sequestration.

TASK 40: DEPLOYMENT OF BIOGENIC VALUE CHAINS AND CARBON
MANAGEMENT

Sara Shapiro-Bengtsen from Task 40 discussed policy and regulatory aspects of biochar for
carbon sequestration. They highlighted the EU’s evolving framework for carbon removals,
including sustainability criteria for biomass sourcing and the allocation of environmental
burdens. The presentation emphasized the need for a 2-pager policy brief to guide biochar
accounting and certification. The discussion explored country-specific examples and the role
of biochar in achieving negative emissions.

TASK 43: BIOMASS SUPPLY IN A NATURE-POSITIVE CIRCULAR ECONOMY

Wolter Elbersen from Task 43 addressed feedstock availability and competition for biochar
production. He presented data on global crop residues, noting that biochar production must
compete with other uses like mulching and energy generation. The discussion focused on
optimizing biochar’s carbon sequestration efficiency and ensuring its economic viability
compared to alternative biomass applications. The presentation underscored the need for a
holistic assessment of biochar’s environmental and economic benefits.

TASK 45: CLIMATE AND SUSTAINABILITY EFFECTS OF BIOENERGY

Annette Cowie from Task 45 examined biochar’s climate mitigation potential and quality
control. She discussed the IPCC methodology for assessing biochar’s carbon permanence and
the development of the Australian Biochar Standard (AS 5541). The presentation highlighted
the importance of quantifying biochar’s persistent and semi-persistent carbon fractions and
ensuring its sustainable production and utilization. The discussion emphasized the need for
standardized testing and certification to support biochar’s role in climate-positive energy
systems.



ASTM AND ISO STANDARDS

Keith L. Kline from Oak Ridge National Laboratory provided an overview of international
standards relevant to biochar and BECCUS. He discussed certification schemes like the
European Biochar Certificate (EBC) and the World Biochar Certificate (WBC), as well as I1SO
and ASTM standards for GHG accounting and carbon foot printing. The presentation
emphasized the importance of consensus-based standards in ensuring biochar’s sustainability
and market acceptance.

Key Discussion Points

e Standardization and Safety: Participants emphasized the need for technology and
product standards to ensure efficiency, safety, and market consistency.

e Policy Support: The discussion highlighted the importance of EU and international
policies in accelerating biochar adoption.

« Industry Collaboration: The workshop underscored the need for cross-sectoral
collaboration to address techno-economic challenges and scale up biochar
deployment.

« Technologies for biochar production: There are already projects and examples either
in operation or in the planning.

Conclusions

1. Biochar as a Strategic Asset: Biochar is a dual-use technology with applications in
both civilian and military sectors, making it a key component of energy security and
climate strategies.

2. Standardization is Critical: Clear technology and product standards are essential for
ensuring efficiency, safety, and market uptake.

3. Policy and Industry Alignment: Stronger policy frameworks and industry
collaboration are needed to overcome barriers and accelerate biochar deployment.

The workshop provided valuable insights into the future of biochar technologies and their role
in achieving sustainable energy systems. The next steps include further collaboration,
standardization efforts, and policy advocacy to support biochar’s integration into global
climate strategies.

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.



