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ABSTRACT Sustainable voluntary third-party certification for forest biomass energy utilization has become a focal point in the
international discourse. This study analyzes the institutionalization of sustainability certification in major countries (the European
Union, the United Kingdom, and Japan) and the perspective of the International Energy Agency to propose appropriate approaches for
implementation. This study employed a comprehensive policy analysis and critical discourse examination to ensure objectivity. The
research findings confirmed that voluntary third-party certification for forest biomass energy must incorporate multifaceted evaluation
criteria, including environmental standards, supply chain considerations, socioeconomic factors, and lifecycle greenhouse gas emission
parameters. For nations to integrate sustainability certification into their institutional frameworks, they must establish standards for
voluntary third-party certification assessment criteria while ensuring procedural legitimacy and scientific currency through expert-led
working groups. This study recommends linking certifications to subsidy programs to enhance their effectiveness. However, it is
essential to pursue optimized approaches across the spectrum of complexity and simplicity, recognizing the potential conflicts arising
from varying national conditions and certification system intricacies. In conclusion, a sustainability certification system for forest
biomass energy should evolve into a dynamic framework that encompasses the current scientific knowledge and multi-stakeholder
perspectives, serving as a procedural tool for evidence-based assessment.
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Policy Framework Analysis
(Analyzing major countries)

—>

Forest Biomass Energy and Sustainability Certification

(Voluntary scheme)

T

IEA

European Union

- Reports published by IEA Bioenergy

United Kingdom

- The government supports for bioenergy
- Biomass Strategy 2023

- Directive (EU) 2018/2001

- Directive (EU) 2023/2413

- Commission Implementing Regulation (EU) 2022/2448
- Commission Implementing Regulation (EU) 2022/996
- Voluntary schemes - Assessment protocol

Japan

- Basic Law on the Promotion of the Use of Biomass

- Report on Procurement Prices
- Biomass Sustainability Working Group
- The House of Representatives, Japan

- Act on Special Measures for the Promotion of the Use of Renewable Electricity

- Enforcement Rule of the Act on Special Measures for the Promotion of the Use of Renewable Electric Energy
- Guidelines for the Verification of the Legality and Sustainability of Wood and Wood Products

- Guidelines for Certifying Woody Biomass for Use in Power Generation

Fig. 1. Research framework of this study
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Table 1. EC Voluntary scheme assessment components for
sustainable fuels and gases summary (including
biomass as a fuel)®

Directive 2018/2001 Scope and definitions

29(2): Soil quality and soil carbon

29(3): Conservation of biodiversity

29(4): Conservation of carbon stocks

29(5): Conservation of peatlands

29(6): Sustainability criteria for forest
biomass — Sustainable harvesting
(national level)

29(6): Sustainability criteria for forest
biomass — Sustainable harvesting
(management plans)

29(7): Sustainability criteria for forest
biomass — LULUCF criteria (national

(Part A) level)

29(7): Sustainability criteria for forest
biomass — LULUCF criteria
(management plans)

29(10): Greenhouse gas emissions savings

* Calculation of actual emission savings

Emissions from the extraction or

cultivation of raw materials

Annualised emissions from carbon stock

changes caused by land—use change

Emissions from processing

Emissions from transport and

distribution

Emission saving from soil carbon

accumulation via improved agricultural

management

Emission saving from carbon capture

and geological storage

Emission saving from carbon capture

and replacement

Sustainability
and GHG
emissions saving
criteria

Article 29
(2~7, 10)

(Part B) 30(1): Use of a mass balance system
Chain of Custody | 30(2): Adjustment of sustainability
characteristics of consignments after

Article 30(1~2) processing

(Part O

Recognition of
other voluntary | 30(6): Recognition of other voluntary
schemes and schemes and national schemes
national schemes

Article 30(6)

(Part D)
30(3, 7): Adequate standards of reliability,

Audit Quality, transparency and independent
Scheme auditing
Governance and | 30(9): Supervision of the operation of
Supervision voluntary schemes, certification

bodies and economic operators
Article 303, 7, 9)

(Part E) 25(2): GHG savings of renewable liquid and
gaseous transport fuels of
‘Optional’ non—biological origin and recycled
requirements carbon fuels

_ 26(2): Low ILUC—risk certification
Article 25(2), 28(5): Co—processing
26(2), 28(5), 29(1) 29(1): Exemption for wastes and residues
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Table 2. Comparison of institutionalization of sustainability
certification for forest biomass energy in major
countries (EU, UK, Japan, and South Korea)

Category EU-27 UK Japan | S.Korea
(1) Sustainability
Certification Systems

(2) GHG Emission
Standards

[ ] [ ] [ ] 4

[ ] [ ] [ ] A

(3) Land Management

& Biodiversity ] [ ) o A
Standards

(4) Traceability &

Supply Chain (] [ ) o A
Management

(5) Linked to subsidy

programs

(6) Governance &
Regulatory [ ) [ ) [ ) A
Frameworks

(7) Social Demand for
Sustainability

(Note) In the case of South Korea, (2) and (3) are partially
addressed within the K—Taxonomy, while (4), (5), and (6)
have been partially established through the ‘Unused Forest
Biomass' policy system domestically. Socially, there is a demand
for (7), but compared to major countries, an institutionally
effective framework for (1) related to forest biomass energy
has yet to be established,
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