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Background and scope

1. Differences in data quality and transparency of supply chain data reduce 
visibility and traceability of GHG emissions and complicate data verification.

2. Differences in GHG targets and calculation methodologies increase 
complexity for the exchange of SAF between policy frameworks.

3. Labelling and classification of feedstock materials diverge in policies and 
could pose a risk since feedstock categorization is linked to GHG 
performance. 

4. Different implementation of policies into verification/certification usage and 
requirements hinders mutual exchange.

5. Requirements for auditor competence vary, which can impact the quality of 
the auditing on certification/verification. 

6. Potential misuse and double counting could occur with SAF trade.

Validated robustness sensitivities

Executive summary

Conclusion and recommendations

• The SAF market is growing rapidly and, due to its inherent international 
character, it is subject to various (inter)national policy frameworks related to 
sustainability claims, in particular the reduction of greenhouse gases (GHG).

• Biofuels policy frameworks exhibit a diversity of underlying rules and 
methodologies for calculating and accounting for GHG emissions and differ in 
the degree of stringency and robustness. Policies use verification/certification 
for the implementation of these rules. 

• This study aims to identify opportunities for policy makers to increase the 
robustness of GHG related verification/certification aspects in international 
biofuel supply chains, especially for SAF. 

• The SAF related policy frameworks within scope (with underlying verifications 
/certification activities) are: California LCFS, EU RED, Brazilian RenovaBio, US 
IRA and ICAO-CORSIA. The focus is on the currently operational SAF supply 
chains of HEFA and AtJ (from feedstock sourcing up to aircraft refueling). 

Methodology

• The project outcomes are a result of five (analytical) work packages (WPs): WP1 
analyses the current (inter)national SAF policy frameworks; WP2 maps the 
different SAF supply chains; WP3 lists theoretical sensitivities and in WP4 these 
sensitivities are verified in practice; WP5 then scores the risk mitigation 
potential of the different policy frameworks. 

• The following methodologies are used: conducting case studies, literature and 
desk research, workshops, stakeholder mapping and consultations, interviews 
and qualitative analysis. 

❖ The policy differences create a challenge for international SAF supply chains as 
feedstocks and SAF batches need to fulfill all the sustainability requirements set 
out in any policy where they may be used. Flexibility between policy 
frameworks isn’t possible and double certification is costly.

❖ The policy differences, lack of transparency and traceability between countries, 
different certification/verification schemes and registries might create a risk 
regarding double counting of GHG savings. This could lead to higher reported 
total GHG savings than actually achieved in practice. 

❖ An opportunity to increase the robustness of SAF policy frameworks is to ensure 
a level playing field and harmonized implementation rules to the greatest extent 
possible. Cover hard to harmonize discrepancies between frameworks in the 
short term by means of mutual agreements. For the long term, by means of 
complementary (regional) regulations.
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The findings of this study are consolidated in a compact slide deck. More background information can be found in the 
annex compiled alongside this report. The annex consists of a more detailed elaboration per work package, input data 
and analysis of the work package’s output. 

Please use the table of content below to navigate through the slide deck. The structure of the annex is similar to the 
structure of this slide deck. Specific references to the annex can be found on the individual slides.

Reader’s guide and Table of contents

Policy frameworks (WP1) 

SAF supply chains (WP2)

Sensitivities in theory (WP3)

Sensitivities in practice (WP4)

Mitigation potential of policies (WP5)

 

Conclusion & recommendations 

Table of Contents 

https://task39.ieabioenergy.com/publications-new/
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This study is a follow-up to a previous IEA Task39 study: “Improvement opportunities for policies and certification schemes 

promoting sustainable biofuels with low GHG emissions. Part 1: a review of policy frameworks” (ISBN 979-12-80907-15-8).

The outcome of this study is relevant for: 

- Policy makers for regions depending on import

- Policy makers for regions targeting export

- Voluntary schemes developing certification standards for different policies

Introduction & background

Brazil European 

Commission

Austria Germany United States Netherlands

6 weekly check-in meetings took place to consult project members and discuss progress. 

The committed IEA Task39 project members include:
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Background

Fuel policy frameworks increasingly focus on (further) reducing CO2 emissions. However, there are differences between 

frameworks on how this should be achieved. These differences lead to a diversity in the underlying rules and methodologies for 

accounting of greenhouse gas (GHG) emissions for biofuels, and differences in the level of stringency and robustness of 

frameworks for GHG emissions reduction. 

Part 2 intends to develop a better understanding of the robustness of verification and certification of GHG emissions in biofuel 

supply chains by:

Mapping and analyzing verification/certification requirements in existing sustainable aviation fuel (SAF) supply 

chain and policy combinations as a case study     

Visualizing and qualitatively assessing the robustness of the verification of GHG emission characteristics and the 

data quality in different policy frameworks

The project shall be closely connected to a parallel activity of Task 45.
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The project aims to develop a better understanding regarding:

Based on the outcomes, improvement opportunities for policies and (co-regulating) certification schemes are discussed and 

recommendations are formulated. 

The project scope is restricted to policy frameworks* promoting sustainable biofuels with low GHG emissions, with specific 

attention to sustainable aviation fuels (SAF). 

* including the regulatory framework of ICAO CORSIA

Aim and scope

Similarities and differences in verification/certification requirements placed on characteristics related to GHG performance of SAF 

biofuel supply chains in different policy frameworks;

Sensitivity of the verification procedure: impact of (a combination of) differences in verification/certification requirements 

regarding GHG performance on the overall robustness of policy frameworks promoting sustainable biofuels with low GHG 

emissions (assurance on paper vs. implementation in practice);

The implications/risks of sensitivities in existing verification/certification approaches related to GHG performance of SAF biofuels 

for the quality of GHG assessment results in practice (qualitative risk analyses – based on case studies)



www.ieabioenergy.com7

Methodology

Case study consisting of a representative set of existing SAF biofuel supply chain/policy combinations.

➢ Operational SAF supply chains (only biogenic) from sourcing and processing of feedstocks up to blending and distribution of the biofuel (aircraft refueling). 
Input is provided by T39 project members and is based on the SAF supply chains operational in the countries committed to the project. 

➢ Pre-selection of SAF related policy frameworks based on the policy analysis in part 1: California LCFS, EU-RED, Brazilian RenovaBio and ICAO-CORSIA. The 
US Inflation Reduction Act (IRA) of 2022 was newly added to part 2. The policy frameworks reflect policy frameworks of the IEA Task39 project members  
committed to the project. Part 1 policy factsheets were updated with 2023/2024 data (by T39 project members and external experts) and focused 
specifically on SAF GHG requirements. The factsheets were cross-reviewed by country experts. 

I. Case study

II. Research

IV. Interviews

Desk and literature research

Interview with T39, T45 and project members

Aim: verifying findings and consulting expert opinion on the different work packages

The assessment on the robustness of GHG emission verification and certification is based on the following methodology:

A sample of stakeholder consultations based on stakeholder maps created by the committed IEA Task39 project members. The stakeholder group consists of 
certifiers, supervisors, and the industry.

Aim: verifying sensitivities in practice

III. Sample of 
stakeholder 

consultations

Interactive workshops

➢ Leipzig, October 2023 with ± 17 IEA experts (T39, T45, TCP AMF)
Aim: Identifying sensitivities in the SAF supply chain, policy frameworks and underlying certification/verifications processes

➢ São Paulo, October 2024 with ± 15 IEA experts (T39, T45, TCP AMF)
Aim: Benchmarking of the mitigation of sensitivities (robustness) in each policy framework

V. Workshops

VI. Qualitative analysis Qualitative analysis of the results
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Work packages: activities and outcomes

1. Setting the framework
2. “Building block” of selected SAF biofuel 

supply chains

3. “Robustness” of the GHG assurance 

system (“on paper”) – case study

• Compilation of a representative set of existing 
SAF biofuel supply chains, differing in GHG 
related characteristics.

• Per policy framework: update of the analysis 
related to GHG requirements in Part 1 (fact 
sheet) due to policy changes and focus on SAF.

• New addition to the policy analysis of the US 
policy IRA for the characteristics relevant for 
analysis.

• Compilation of a structure sketch of SAF supply 
chains, from feedstock sourcing and processing 
up to blending and distribution of the biofuel; 
based on inputs of T39/T45 partners.

• Map the structure of the selected SAF biofuel 
supply chains under the different policy 
frameworks to identify discrepancies

• Link the elements of the selected policy 
frameworks to the steps in the different supply 
chains.

• Per policy framework: cross-check (T39/T45) on 
the need for additional elements to be analyzed 
based on specific aspects of the selected SAF 
biofuel supply chains.

• Supplement policy frameworks (updated 
factsheets WP1) specified to the needs of the 
assessment (case-study combinations).

• Per selected SAF supply chain review of the 
sensitivities identified in Part 1. Brainstorm on 
additions and map sensitivities in verification and 
assurance activities related to parts of the chain 
structure per policy framework. 
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• Definition of case study: set of SAF biofuel supply 
chain/policy framework combinations to be 
assessed.

• Updated policy factsheets (Part 1), focus 
specifically on the requirements of GHG related 
features and SAF.

• Additional fact sheet on US policy framework 
(IRA).

Per selected SAF supply chain:
• A structure sketch of the building blocks 

representing each part of the supply chain.
• Identified discrepancies in the structure of the 

building blocks under the different policy 
frameworks.

• Breakdown of the elements linked to the building 
blocks per selected SAF biofuel supply chain.

• Per policy framework: inventory of necessary 
additional elements to be analyzed.

• Policy factsheets (Part 1) specified to the needs 
of the assessment (case-study combinations) with 
focus on the assurance system of GHG related 
features.

• Defined sensitivities in verification and assurance 
activities related to parts of the chain structure 
per selected policy framework/supply chain 
combination.
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Work packages: activities and outcomes

4. Verification of data quality (“on paper” vs. 

“in practice”) – case study
5. “Benchmarking” the GHG mitigation 

potential of selected policies

7. Synthesis: Alignment findings and 

reflections T39 & other activities

• Development of a template for interviewing 
auditors, industry and regulators.

• Organize group interviews with auditors, industry 
and regulators, with attention for high 
sensitivities (WP3)

• Mapping sensitivities in verification activities in 
practice related to parts of the chain structure 
per policy framework.

• Combine defined sensitivities ‘in theory’ (WP3) 
with defined sensitivities ‘in practice’ (WP4) per 
selected supply chain/policy framework 
combination. 

• Formulate (risk-)assessment strategy for 
benchmarking the retrieved results (qualitative 
analyses).

• Assessment of the different supply chain/policy 
combinations with respect to the quality of 
verification of the overall GHG performance of 
SAF (qualitative ranking).

• Formulate scenarios for risk assessment based on 
the sensitivity results of WP2-4.

• Risk assessment (qualitative ranking) in 
interactive workshop with small expert team: 
working session(s) and follow-up session.

• Two workshops of T39 with contributions of T45, 
TCP AMF.

• IEA Bioenergy - ICARUS joint webinar. 
• IEA Bioenergy – BBEST joint conference.
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• Templates for interviewing (auditors, industry 
and regulators). 

• Information on the implementation in practice of 
i) verification processes of GHG related data by 
auditors and ii) supervision on the 
implementation and data quality by regulators. 

• Defined sensitivities in verification activities in 
practice related to parts of the chain structure 
per selected supply chain/policy framework 
combination (based on interviews). 

• Report by means of presentation slides of the 
findings and reflections, with recommendations 
for improving the robustness of the verification 
and certification of GHG data in the SAF biofuel 
policy.

• Webinar and conference presentation slides for 
sharing findings.

• Formulated (risk)assessment strategy for 
qualitative analysis (benchmarking).

• Sensitivity of the verification procedure: defined 
quality of verification of the overall GHG 
performance of SAF in the analyzed supply 
chain/policy framework combinations.

• Formulated scenarios for risk analysis.
• Defined risks in analyzed scenarios.
• (Preliminary) recommendations for improvement 

of robustness of GHG data verification and 
certification in SAF biofuel policies for 
stakeholders.

https://www.icarus-biojet.eu/events-news/project-spotlights/project-spotlights-iea-bioenergy-icarus-joint-webinar-5-september-2024-presentations-and-recording-available/
https://www.ieabioenergy.com/blog/publications/parallel-session-11-progress-in-transport-biofuels/


Work package 1

Policy 
Frameworks
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California Low Carbon Fuel Standard (LCFS) ◊
▪ Voluntary incentive applying  to California

▪ Designed to decrease the carbon intensity of California's transportation fuel 

pool and provide an increasing range of low-carbon and renewable 

alternatives

▪ SAF is eligible under LCSF as an opt-in fuel, as of 2019. 

US: Inflation Reduction Act (IRA) ◊ 
▪ Voluntary incentive applying to US

▪ Notably for aviation, the IRA incentivises sustainable aviation fuels (SAF) 

production through grants and tax benefits, aiming to reduce aviation 

emissions.

▪ Sustainable Aviation Fuel Credit & Clean Fuel production credit 

EU: Renewable Energy Directive (RED) ●
▪ Directive applying to EU countries

▪ EU countries must ensure that at least 29% (including multipliers) of their 

transport fuels are from renewable sources by 2030, or a GHG intensity 

reduction of at least 14,5% (REDIII)

▪ With REDIII the obligation applies also to international sectors (aviation, 

maritime) 

▪ The RED sustainability framework also applies to other EU (aviation) 

legislation:

ReFuel EU Aviation ●
▪ Blending mandate on fuel suppliers and aircraft operators, applying to EU 

countries

▪ ReFuelEU Aviation will be implemented from 2025 on, starting with a 

mandate of 2% SAF (sub-mandate of 1.2% for synthetic SAF) in 2025 

increasing to 70% (sub-mandate of 35% for synthetic SAF) in 2050. 

EU ETS Aviation ●
▪ Directive applying to EU countries

▪ Cornerstone of EU’s climate policy, under EU ETS, all airlines operating in 

EU are required to monitor, report and verify their emissions and to 

surrender allowances against emissions from their flights per year. 
Brazil: RenovaBio ◊
▪ Voluntary scheme applying to Brazil

▪ RenovaBio complements national regulation with a focus on GHG 

emissions. The RenovaBio program traces the production from farms to 

final use of fuel. RenovaBio includes ethanol, biodiesel, biomethane, 

biokerosene, second-generation ethanol, among others. 

Carbon Offsetting and Reduction Scheme 

for International Aviation (CORSIA) ●
▪ Market based measure applying to ICAO member states

▪ CORSIA is a global market-based measure designed to offset 

international aviation CO2 emissions to stabilize the levels of 

such emissions from 2020 onwards. CORSIA Eligible Fuels (SAF 

and LCAF) can be used to reduce this offsetting obligation.

Policy frameworks on Sustainable Aviation Fuel (SAF) 

◊ Nationally recognized scheme

● Internationally recognized scheme

See annex 1 for more detailed information

https://task39.ieabioenergy.com/publications-new/
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Summary table (1/2) 

Frameworks* Target/ ambition of the policy framework on transport fuels
Credit system in 

place

Requirements on: 

Scope framework for requirements
GHG emission reduction Other 

sustainability                                            

criteria

EU RED

overarching 

legislation

2030: Renewable energy target for of at least 29% (including 

multipliers) or a 14,5% GHG emissions reduction target
no 

(requirement for 

states in REDIII)

yes yes 

Sustainability criteria apply to biofuels, bioliquids & 

biomass fuels for heating, cooling, electricity, and 

transport; as of REDIII fuels delivered to international 

transport sectors (aviation/marine) are part of the 

obligation; criteria also applicable to other EU (aviation) 

legislation (ReFuel EU Aviation and EU ETS Aviation).

ICAO CORSIA

(i) 2% annual fuel efficiency improvement through 2050; (ii) carbon 

neutral growth from 2020 onwards, with net-zero emissions in 2050 

(iii) mid-term global aspirational vision to reduce CO2 emissions in 

international aviation by 5% by 2030 

yes yes yes

CORSIA eligible fuel (CEF) i.e. Sustainable Aviation Fuels 

(SAF) – including biofuels and fossil-based Lower Carbon 

Aviation Fuels (LCAF)

Brazil 

RenovaBio

22%-27% blend of ethanol in gasoline (35% proposed); 14% of 

biodiesel in diesel (gradually increasing to 15% in 2025), from 2025 

onwards a percentage point will be added to the mix every year 

until it reaches 20% in March 2030; intended CI reduction of 10% 

yes yes yes Alternative fuels in general including biokerosene; 

California LCFS

 

2030 Target:  Reduce carbon intensity (CI) of transportation fuel 

pool by at least 20% (from a 2010 baseline)
yes yes no

Alternative fuels including biofuels (but also e.g. CNG, 

hydrogen) conventional jet fuel/aviation gasoline 

exempted of the CI reduction goals. However, 

alternative aviation fuel is eligible for (tax)credits, both 

production and importation. 

US- IRA

Several different sections that develop policies with respect to 

sustainability of biofuel (i) Sustainable Aviation Fuel Credit (ii) 

Clean Fuel Production Credit (iii) incentives for Biodiesel and 

Renewable Diesel and for Alternative Fuels (iv) 2nd generational 

biofuel incentives

yes yes no

To be qualified as SAF, the liquid fuel must have a 

certified lifecycle greenhouse gas emissions reduction 

percentage of at least 50 percent.

* See annex 1 for more detailed information

https://task39.ieabioenergy.com/publications-new/
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Summary table (2/2) 

Framework* Certification / verification Data quality / calculation
Calculation tool 

in place
ILUC approach Feedstock categorisation

EU RED

overarching 

legislation

3rd party certification protocols & certification 

audits (chain entities)

3rd party verification audits of claims

Default values and/or actual 

calculations
No Risk-based

Extensive number of crop and waste/residue-based 

feedstocks

ICAO CORSIA

3rd party certification protocols & certification 

audits (chain entities)

3rd party verification audits of claims

Default values and/or actual 

calculations
Yes Default value

Extensive number of crop and waste/residue-based 

feedstocks

Brazil RenovaBio

National certification protocol

3rd party certification audits (production)

‘bookkeeper’ (of producer or importer) for keeping 

records of transactions and claims

Default values (feedstock, 

transport, combustion) and 

actual calculations (industrial 

yield)
Yes Risk-based Limited number of crop-based feedstocks

California LCFS 

National/state certification protocol

3rd party certification audits (production)

3rd party verification audits of transactions and 

claims

Default values and/or actual 

calculations Yes Default value

Extensive number of crop and waste/residue-based 

feedstocks

US- IRA

3rd party certification protocols 

3rd party certification audits (production)

3rd party verification audits of transactions and 

claims

Default values and/or actual 

calculations Yes Default value
Extensive number of crop and waste/residue-based 

feedstocks

* See annex 1 for more detailed information

https://task39.ieabioenergy.com/publications-new/
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Proofing compliance:
certification is ‘before a claim’ while verification is 
‘after a claim’

Evaluating systems, 
policies & procedures 
of a supply chain actor
to confirm that an 
official standard 
has been met

   Flexibility >
   Complexity >

Evaluating a statement 
of historical data and 

information to 
determine if it is 

materially correct and 
conform to criteria 

Room for improving 
non-compliances <

 

VerificationCertification

Compliance 

of a GHG 

claim
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Certification used by regulations to implement the 
sustainability requirements - example

Proof of 

sustainability & 

registryCertification 

bodies 

(Auditors)

Basis for 

approval

Recognises, 

supervises

Certification 

scheme

Scheme rules

Certification 

scheme operator

Accreditor

Accredits

Carries out audits, 

issues certification

Issues ‘Proof of 

Sustainability’ 

to userCertificate

Point of Origin

First gathering point(s)

Processing unit(s)

Transport

Traders / Storage

Certification covers 

one or multiple
Chain of 

custody

Regulatory basis

Overseeing 

regulator

Economic 

operator

Audit

Trains, accepts, 

supervises

GHG emissions 

savings
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Verification used to validate the final GHG savings by 
tracing all operators in the supply chain - example

Legislative 

basis

Verification bodies 

(Auditors)

Basis for 

approval

Recognises, 

supervises

Overseeing 

regulator

Economic operators in 

the whole supply chain

Accreditor

Proof of Sustainability

GHG savingsProduces

Accredits

Audit

Registry
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Infographic RED II governance

Roles and responsibilities: EU-RED

• Full supply chain certification based on private 3rd party protocols 
(based on EU legislation) 

• Certification relies on existing private 3rd party auditing firms and 
covers one or more of the supply chain steps

• Private 3rd party accreditation and supervision of certification 
bodies and auditors; additional public supervision is foreseen

• Verification of claims by private 3rd party sustainability auditing 
firms that verify compliance with the requirements set in the 
regulation

• Private 3rd party verification audit of full supply chain claims is 
based on former audit results per certified supply chain entity

• Public supervision of supply chain claim verification up to national 
border 

Based on: EU guidance

Remarks

Used for reporting

https://climate.ec.europa.eu/document/download/2289952b-4d59-494c-8c49-c0a559c403d6_en?filename=gd3_biomass_issues_en.pdf
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Certification:

• Certification (up to blending point) relies on private 3rd party 
protocols (based on ICAO-CORSIA regulation)

• Certification relies on existing private 3rd party auditing firms 

• Private 3rd party accreditation and oversight of certification 
bodies and auditors 

RemarksInfographic ICAO – CORSIA governance

Roles and responsibilities: ICAO – CORSIA (1/2)

Source: ICAO

https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO document 03 - Eligibility Framework and Requirements for SCS.pdf
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Verification

• Verification of claims by private 3rd party sustainability auditing 
firms that verify compliance with the requirements set in the 
regulation

• Public supervision of full supply chain claims and its verification 

• Private 3rd party verification audit of full supply chain claims is 
based on former audit results per certified supply chain entity

RemarksInfographic ICAO – CORSIA governance

Roles and responsibilities: ICAO – CORSIA (2/2)

Source: ICAO

https://www.icao.int/environmental-protection/CORSIA/Pages/default.aspx
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Roles and responsibilities: RenovaBio

• Certification based on own public protocol 

(by ANP) no private 3rd party protocols 

allowed

• Certification relies on existing private 3rd 

party auditing firms (inspection companies), 

including public consultation

• Public accreditation and oversight of 

certification entities (by ANP) 

• Public oversight of fuels logistics (producer, 

importer, distributor)

• Life-cycle GHG emissions are calculated for 

fuel produced from each participating plant

 

• Each grower must provide farm-level data to 

the government 

• Bookkeeper (of producer or importer) 

responsible for keeping records of business 

chain deals and performs issuance of credits 

Source: EPE

RemarksInfographic RenovaBio governance

https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-155/Fluxograma%20de%20funcionamento%20RenovaBio%20(english%20version)%20-%20ARQUIVO%206.pdf
https://www.epe.gov.br/sites-pt/publicacoes-dados-abertos/publicacoes/PublicacoesArquivos/publicacao-155/Fluxograma de funcionamento RenovaBio (english version) - ARQUIVO 6.pdf
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Roles and responsibilities: California LCFS / IRA

California LCFS:

• Certification based on own public certification standard for 

California (by CARB)

• Public validation (CARB) including public consultation

• Full supply chain verification of transactions and claims by private 

3rd party sustainability auditing firms that verify compliance with 

the requirements set in the standard

US IRA:
• Under development, intends to be based on 3rd party certification 

protocols of established certification firms (e.g. ISCC, RSB) and 
full supply chain 3rd party verification of transactions and claims

RemarksInfographic California LCFS/IRA governance

Source: CARB

https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard


Work package 2

SAF supply chains
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▪ HEFA
▪ AtJ

Legend

HEFA

AtJ

Latin America 2030

Regulatory

demand

>0,2

Realistic capacity 2,3

Deficit/surplus +2,1

North America 2030

Regulatory

demand

0,1

Realistic capacity 7,0

Deficit/surplus +6,9

Europe 2030

Regulatory

demand

2,8

Realistic capacity 3,8

Deficit/surplus +1,0

Based on: SkyNRG sustainable aviation market outlook, 2024

HEFA and AtJ are dominating the current and expected 
SAF supply chains and production capacity (2030)

In Million tonnes of SAF

Estimation of balancing production and 
demand surpluses and shortages, based on 
sustainability criteria and cost of supply for 
the regions in this study

A detailed analysis of the Progress in Commercialization of Biojet/Sustainable 
Aviation Fuels (SAF): Technologies and policies has been published recently by 
IEA Bioenergy Task 39 (van Dyk and Saddler, 2024)

https://skynrg.com/skynrg-releases-sustainable-aviation-fuel-market-outlook-2024/#:~:text=Amsterdam%2C%2012%20June%202024%20%E2%80%93%20The,out%20the%20capacity%20until%202050.
https://task39.ieabioenergy.com/wp-content/uploads/sites/37/2024/05/IEA-Bioenergy-Task-39-SAF-report.pdf
https://task39.ieabioenergy.com/wp-content/uploads/sites/37/2024/05/IEA-Bioenergy-Task-39-SAF-report.pdf
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Different policy frameworks target different parts of the 
SAF supply chain

Key insights:

• SAF production capacity is developing worldwide and 
dominated by the SAF types HEFA (current) and AtJ 
(upcoming)

• The certification and verification of SAF supply chains is very 
similar for the different SAF types 

• An exception is SAF production using co-processing, which is 
approached differently in different SAF regulations and/or is 
excluded completely (US IRA)

• Main differences in the certification/verification and  GHG 
savings lay in the type feedstock used (e.g. agricultural crops 
& crop residues, oils & fats, waste & by-products). Depending 
on the feedstock type used, regulation will have different 
audit and GHG calculation rules 

• Another difference is the obligated party who needs to report 
(a part of) the GHG savings. Depending on the policy 
framework, this could be the fuel supplier (WTT) or aircraft 
operator (either TTW, in case of EU-ETS or WTW, in case or 
ICAO CORSIA)

Well to Tank Tank to Wing

Framework in assessment Related legislation

Feedstock 

producer
SAF producer Fuel supplier Aircraft operator

EU RED 

RenovaBio 

ICAO CORSIAICAO CORSIA 

ReFuelEU Aviation

EU ETS

CA LCFS/IRA

EU RED
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Sensitivities in 
theory
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Theoretical sensitivities for the robustness of GHG emission 
certification and verification

1. Data quality / transparency
2. GHG target setting & 

calculation methodologies
3. Feedstock categorization 4. Certification/verification 5. Auditor qualifications 6. Potential misuse

Accurate collection and registry 

of all required data from every 

link in the SAF supply chain for 

GHG emissions calculations 

Contradicting GHG calculation 

rules between different policy 

frameworks (e.g. inclusion of 

ILUC and changes in agricultural 

management)

Diverging feedstock definitions 

across policy frameworks

Governance structure: variation 

in certification related actors 

within different policy 

frameworks (public or private)

Governance structure: variation in 

auditor verification related actors 

within different policy frameworks 

(public or private). Difference in 

audit duration and internal 

monitoring of audit results. 

(Intentional) double valuation of 

GHG emissions reduction claims 

(see 4.)

The choice of the CoC model for 

correct monitoring. Particularly 

when there is no physical link 

between SAF and the claimed 

reduction in greenhouse gas 

emissions

Diverging target setting 

approaches: threshold targets 

versus actual targets 

Diverging interpretations by 

schemes and even auditors within 

schemes, particularly on the 

definition of residue/waste 

streams and co-/by-products

Double valuation of one SAF batch 

within one framework or across 

multiple frameworks: 
• Double issuance: issuing multiple 

certificates from the same SAF 

batch to users

• Double usage: register a given 

GHG-emission reduction from the 

same SAF batch more than once 

under the same scope

• Double claiming: counting a given 

GHG-emission reduction more 

than once towards the overall 

climate goal without additional 

impact

Diverging and incoherent 

qualification requirements on 

auditor competencies across (the 

scopes of) policy frameworks 

leading to a worldwide and even 

regional variety in audit quality, 

which diminishes the robustness of 

the sustainability claim and the 

integrity of the certification/ 

verification approach

(Intentional) registration of 

misleading feedstock 

characteristics, e.g. classifying 

virgin oil as UCO (in the EU the 

preferred feedstock with in 

general higher rewards) 

Assurance of minimum GHG 

performance requirements vs the 

flexibility of policy frameworks in 

defining parameters in GHG 

calculations, leading to variety in 

GHG-emission outputs across- and 

even within frameworks 

Identification of the first link in 

the SAF supply chain is dependent 

on feedstock classification and 

determines where GHG-emissions 

start to count 

Policy frameworks leaving 

implementation in terms of 

sustainability/GHG performance 

requirements to 3rd party 

certification schemes/bodies. 

Certification schemes/bodies with 

the least stringent requirements 

are likely to be chosen most by 

economic operators (race to the 

bottom)   

The quality of the audit and its 

assurance level is highly dependent 

on the risk assessment performed 

by the auditor and the auditor's 

capability in general 

The complexity of the systems 

leads to difficulties in 

supervision enhancing potential 

misuse by economics operators. 

Because of diverging 

requirements in schemes, it is 

hard to compare audited SAF 

supply chains with one another 

(in terms of GHG-performance) 

Based on IEA expertise

See annex 2 for more detailed information

https://task39.ieabioenergy.com/publications-new/
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Six potential key sensitivities in the SAF supply chain and 
auditing process are identified (1/2)

 
2. GHG target setting & 

calculation methodologies
1. Data quality/ transparency 3. Feedstock categorization

Data verification is a key part of 

GHG emission assurance. 

Auditors may look for 

discrepancies, data gaps, or 

inconsistencies. Transparency in 

supply chain data is important for 

visibility and traceability for 

GHG emissions 

certification/verification. 

There are differences in overall 

biofuel mandates, sustainability 

criteria, GHG emissions reduction 

thresholds, GHG calculation rules, 

specific rewarding measures, 

feedstocks and/or feedstock 

characteristics that are allowed. In 

exchanges between frameworks, 

such differences increase the 

complexity of verifying whether SAF 

meets the requirements.

Labelling and classification of 

feedstock materials diverge in 

policies and could pose a risk 

since feedstock categorization is 

linked to GHG performance (Point 

of Origin). Even within policies 

there are different interpretations 

of the definitions by countries or 

certification bodies/auditors. 
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Six potential key sensitivities in the SAF supply chain and 
auditing process are identified (2/2)

 
5. Auditor qualifications4. Certification/verification 6. Potential misuse

Policy frameworks worldwide 

differ which leads to different 

implementation in the 

certification/verification 

standards and in the execution of 

the audits. Where policy 

frameworks within the SAF supply 

chain interact, this will create 

several potential sensitivities.

Requirements for auditor expertise 

and competence vary, which can 

impact the quality of the auditing on 

certification/verification. 

Potential misuse could occur in 

different ways. The design of 

policy targets for SAF GHG 

performance (e.g. threshold vs 

actual emission reduction), or 

other incentives like credits or 

multipliers could potentially 

increase the risk of intentional 

misuse.
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A certified party issues 

multiple certificates with 

corresponding emissions 

reduction from the same batch 

to users with comparable 

scope(s). 

Three potential risks associated with double counting 

Double issuance*

A given emissions reduction 

claim is registered more than 

once in one registry or in 

multiple operating registries 

under the same scope. 

Double usage**

Emission benefits of SAF are 

counted more than once 

within or between national and 

international climate policy 

frameworks under the same 

scope. 

Double claiming

Double counting risks

*Double issuance can take 

place at the certification 

and verification step.

**Double usage typically 

results from administrative 

omissions, as multiple 

certificates are used for 

the same scope.a b c 1 2 3 i ii iii

Batch

Certificate

Emission reduction claim

Registry

Climate policy

Index
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All sensitivities are validated in practices

Certifiers Supervisors Industry 

1. Data quality / 

transparency

• Verification has more detailed 

(confidential) sustainability data 

available at the end of the supply 

chain compared to certification.

• Supervision is challenging outside the 

national boarders when using 

certification. 

• In US, fuel producers require to have 

all documentation for the supply chain 

and they are liable for compliance, 

thus high data quality.

2. GHG target setting & 

calculation methodologies

• It is not possible to directly transfer 

batches between policies because of 

the different GHG calculation 

methodologies.

• Biofuel policies have diverging 

purposes leading to different set-ups 

how stringent their GHG 

methodologies are.

• Auditors aren’t always clear on what is 

needed and included in the GHG 

calculations. 

3. Feedstock 

categorization

• Feedstock categorization is 

challenging and open for 

interpretation.

• Feedstock categorization of 

certification schemes doesn’t match 

national systems in the EU.

• The EU has an extensive list with 

classification of feedstocks. 

4. certification/ 

verification

• Different interpretations of 

Certification Bodies as to when site 

audits are required under the RED.

• CORSIA showed it is difficult to find 

one harmonized sustainability 

standard, aimed to develop an 

umbrella standard.

• It is difficult to do business with 

(international) multinational 

businesses. 

5. Auditor qualifications

• Auditors interpret regulations 

differently, e.g. also the translation 

from English to the native language. 

• Standards and procedures are open for 

interpretation, also by high-workload 

auditors. 

• In the US, auditors spend more time 

on the audit as they have to verify the 

whole supply chain. While in the EU 

different auditors check each part of 

the chain. 

6. Potential misuse
• Unintentionally, incorrect feedstock 

classification could lead to 

misinterpretation (or unintended 

fraud). 

• Issues with accurate GHG reporting on 

a POS because of invalid use default 

values.

• Penalty on misuse in Europe is losing 

your certificate, thus your license to 

operate. In the US, there is a large 

fine. 

See annex 3 for more detailed information

https://task39.ieabioenergy.com/publications-new/
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Key robustness challenges from the certifiers’ perspective

Data quality, 

transparency

Full supply chain verification-based systems 

have more sustainability data available than 

certification-based systems at the end of the 

supply chain. With certification, only limited 

information is passed down the next step of 

the supply chain. 

Emission factors, Lower Heating Values and allocation factors 

differ across policy frameworks, leading to much effort for 

Economic Operators and auditors to collect and assess the data, 

and eventually a risk of different GHG performances being 

reported for the same batch of fuel. 

Feedstock categorization is challenging and 

open for interpretation. Not all feedstocks 

are specified in the policy frameworks, and the 

definitions and categorizations are not aligned.

Diverging definitions of waste and co-products. Risk of emissions 

allocation to co-products which are potentially wastes, leading 

to reduced GHG emissions for the main product. GHG emissions 

not completely accounted for in the initial steps in the supply 

chain (e.g. for waste collection and pre-treatment).

Cost 

Evolution
Feedstock 

category

GHG target & 

methods

It is not possible to transfer batches between 

policies because of the different GHG 

calculation methodologies.

Key difference between policy frameworks is iLUC/dLUC 

approach (e.g. in the EU-RED (default) iLUC values are reported 

separately, while in CORSIA, default iLUC values are part of the 

GHG calculation). 

Key takeawayTopic Examples
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Key robustness challenges from the supervisors’ perspective

Key takeawayTopic Examples

The US has a closed biofuel cycle: most renewable fuels 

produced in the US stay there, some are exported to 

Brazil. When biofuel is imported/exported you need 

common standards and certification.

The goal for CORSIA was not to create a market for certification schemes but to 

have an umbrella CORSIA standard. 

Cost Evolution

Harmonization 

schemes

Data quality & 

transparency

The entire supply chain outside the national border is 

untransparent for the supervising authorities with no 

supervision audit possible abroad. Also, there is no audit 

of the certification schemes themselves. 

Whether vegetable oil used as feedstock is ”used” or ”virgin” is almost impossible 

to check (leading to fraud cases with virgin oil classified as UCO). 

GHG target & 

methods

Biofuel policies have diverging purposes leading to different 

set-ups and methodologies in different policies. The choice 

of sales market must be made in the beginning of the 

supply chain.

There are different approaches towards iLUC. Some try to quantify iLUC and add 

it to core LCA values. The iLUC factor is then an output from a model, how do we 

argue that number is correct? EU has a different approach and discourages food-

based crops. RenovaBio evaluates iLUC through eligibility criteria. 

It is hard to find the right people in the right place to 

conduct the audits. Governments rely on certification 

schemes for audit quality. 

For the EU, all auditor qualifications are described, but there remains room for 

interpretation. Especially as auditors are subject to high workload, this may lead 

to bulk evaluations, rather than detailed verification.
Auditor 

qualifications

Because the scope of policies diverges, economic 

operators could in some cases claim under more than 

one biofuel policy without ending up in misuse (allowed 

stacking of claims/credits). 

Sometimes POSs are issued with default values although they are are not allowed. 

The main reason for this is confusion, not bad intentions from companies: unclear 

and too many rules, a lot of administration for companies, unclear what’s 

expected of them.Potential misuse 
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Key robustness challenges from the industry's perspective

Key takeawayTopic Examples

There are more feedstocks defined in the EU legislation 

than in the US. In the US, it is very difficult to have new 

additions to the feedstock classification list (e.g. wastes, 

residues etc.)

Fusel Oil (corn oil) in the US is considered a waste while in the EU it would be 

classified as a processing residue. Global harmonization of the feedstock 

classification would be “the dream” but also unrealistic. 
Cost Evolution

Feedstock 

categorization

Data quality & 

transparency

If data sources and requirements are unclear, certification 

schemes refer to the auditors / authorities / ministries 

and vice versa for answers.

In US, fuel producers require to have all documentation for the supply chain and 

producers are liable for compliance, thus high data quality.

GHG target & 

methods

Auditors are struggling with evaluation of elements that 

are not explicitly mentioned by the schemes. This is up to 

the auditor to decide, which causes a lot of 

misinterpretation that is affecting the market.

It could be required to have a lot of back and forth between producers and 

auditors on what data is included in the GHG calculations and what not. 

The above makes it difficult to do business with 

multinationals as they want EU Proofs of Sustainability. 

However, in US access to EU-certified feedstocks is more 

difficult.

A trend is seen by a variety of companies that have said that no one else can use 

the emission savings. They say: we want you to retire the credits for our US or 

California LCFS. This to prohibit any chance of false reduction claims to be made. 
Harmonization 

schemes

In US, auditors are engineers, visit companies often, for 

long times, check physical calculations and track the whole 

supply chain. In the EU they are accounting numbers, have 

shorter audits and track only a limited part of the supply 

chain.

One year, the GHG calculations have been approved, while the next year the 

same calculations were not (by different auditor).

Auditor 

qualifications
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Benchmarking the risk mitigation potential of SAF biofuel 
supply chains under the different regulatory frameworks

Risk mitigation potential of the sensitivities

1. Data quality 

/ transparency

2. GHG targets 

& methods

3. Feedstock 

categorization

4.Certification 

/ verification

5. Auditor 

qualifications

6. Potential 

misuse

R
e
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s EU-RED A B C D E F

ICAO-CORSIA G H I J K L

RenovaBio
M N O P Q R

CA-LCFS
S T U V W X

US-IRA
Y Z AA BB CC DD

Note 1: Ranking ICAO-CORSIA is based on the actual value calculation approach.

Note 2: Please see the following slides for more info.

+/- + ++
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WP 5: Risk mitigation potential – justification (1/2)

37

Regulatory 

framework
1. Data quality / 

transparency

2. GHG targets & 

methods
3. Feedstock categorisation

4. Certification / 

verification
5. Auditor qualifications 6. Potential misuse

EU-RED
A: +- 

- Increasing use of actual GHG 

calculations instead of fixed 

default values

- There is no calculation tool & 

database for actual GHG 

calculations

- UDB is in a process of 

transition/start-up, improving 

the role of operators 

B: ++

Additional pathways per 

feedstock with feedstock-

specific(robust) calculation 

values

C: +-

Elaborated to some extend:

- Categorisation of feedstock

- Supply chain behind the feedstock category

- Verification of categorisation and supply chain

D: +

Robustness of the 

certification of feedstock 

categorization is 

questionable to some extend 

(room for interpretation)

E: +/-

Auditor requirements could be 

strengthened with respect to technical 

approvement before certification

F: +/- 

Potential misuse is a 

consequence of the sum of risks 

identified in 1-5

- There are many different 

supporting schemes with 

room for own interpretation

- Diverging policy targets 

between member states 

ICAO-

CORSIA

G: +

Reliance mainly on certification 

while clear supervision or 

verification of the operation of 

certification scheme is lacking 

H: ++

- Core LCA values are 

robust

- The system is less robust 

due to inclusion of 

prescribed ILUC values 

(defaults)

- Specific pathways per 

feedstock with 

feedstock-specific 

(robust) calculations 

values 

I: +

- CORSIA Eligible Fuels are not categorized 

distinctly as conventional or advanced biofuel 

because CORSIA was developed to be 

feedstock and technology neutral 

- Feedstocks are assessed for their economic 

value and existing use (ILUC risk)

- A feedstock receiving “waste” or “by-product” 

classification is not penalized with an ILUC 

GHG emission value that would otherwise be 

applied to a feedstock that is classified as a 

“primary” product or “co-product”

- decision tree available as guidance for 

categorization

J: +/-

ICAO-CORSIA relies on 

external third parties for 

certification of CI values 

implying a higher risk for 

verification compared to 

frameworks with own 

internal verification, making 

the system less robust

K: +/-

ICAO-CORSIA relies on external third 

parties for audits of CI values implying a 

higher risk compared to frameworks with 

own internal audits, making the system 

less robust

L: +/-

- The quality of certification 

and audits is directly 

affecting misuse

- Reliance on external third 

parties makes system overall 

less robust as many different 

parties are allowed to verify 

(room for interpretation)

- Penalties set by certification 

schemes in general seem less 

severe than in case of e.g. 

US where the Internal 

Revenue Service (IRS) is 

involved

RenovaBio
M: ++

- Industrial yield based on 

primary data

- Default values are available 

for agricultural, fuel 

transport, and combustion 

phases

- Supply chains are well 

established

- Data publicly available

N: ++

- Targets are transparent

- Calculation tool 

(RenovaCalc) available 

O: ++ 

- Only a very few feedstock options to 

categorize 

- A limited number of pathways included (only 

for commercial and important biomass 

feedstocks) making feedstock categorization 

robust 

P: +

- The process is relatively 

new

- Only ANP (National 

Agency of Petroleum, 

Natural Gas and Biofuels) 

approved companies for 

certification/verification

- Specific certification 

process/rules (ANP)

Q: +/-

- Auditor (i.e., inspection firm) 

requirements are strong: prove of 

technical capacity and should be 

accredited as Greenhouse Gas 

Inventory Verification Body (by ANP)

- The whole process is new for many 

producers and auditing companies 

which are still in an early stage of 

the learning process

R: +

- Many producers combine 

feedstocks with different 

origins which make the 

verification more complex

- Additional calculation values 

for different 

feedstock/pathways reduces 

risks

See annex 4 for more detailed information

https://task39.ieabioenergy.com/publications-new/
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WP 5: Risk mitigation potential - justification (2/2)

38

Regulatory 

framework

1. Data quality / 

transparency

2. GHG targets & 

methods
3. Feedstock categorisation

4. Certification/ 

verification
5. Auditor qualifications 6. Potential misuse

CA-LCFS S: +

- Run by the (public) 

California Air Resources 

Board (CARB)

- Robust, but less dynamic 

because of the use of 

default values

T: ++

Rules/values are very 

specific because of the 

CA-GREET model

U: ++

- Guidance & ecosystem built over past 5 

years for the feedstock included in LCFS

- Different feedstocks are allowed but no 

variation allowed within a specific 

feedstock

- Feedstock categorization is excellent 

V: ++

ILUC is covered as a 

separate modelled value 

(default) so less concern 

on feedstock 

certification

W: ++

The broad use of default values and 

simplified pathways means that 

values are assumptions (fixed values) 

and simplifies verification. This 

increases consistency but decreases 

sensitivity to e.g. farming practices 

being more GHG intensive than 

average practices

X: +/-

Non-domestic feedstock and 

fuel production are eligible 

under LCFS but cannot be 

fully verified. E.g. 

renewable diesel produced 

in other countries based on 

UCO with different country 

origins (differs from IRA on 

this aspect).

US-IRA Y: ++

- High transparency for 12 

month of data has to be 

verified 

- Supply chain is fully 

covered 

Z: +

- Broad scope (broader 

than LCFS) 

- Prescribed 

calculation tool for 

2023 and 2024 to 

calculate the life 

cycle GHG emissions 

of SAF production 

pathways (40BSAF-

GREET 2024) 

- 2025 update of 

methodology/tool 

(45Z) is pending

AA: +

- Feedstock categorisation is based on 14 

years of (domestic) feedstock experience 

in US RFS legislation and thus robust

- Variation in a specific feedstock is open at 

a very aggregate level 

- It is harder to verify imported feedstock 

(sugar cane and ethanol for SAF 

production from Brazil) 

BB: ++

- The system is a 

combination of 

verification and 

third-party 

certification covering 

the whole supply 

chain

- Cooperation with US 

Internal Revenue 

Service (IRS) makes 

system robust

CC: ++

Cooperation with US Internal 

Revenue Service (IRS) makes system 

robust

DD: +

- Cooperation with US 

International Revenue 

Service (IRS) 

enforcement will be 

based on EPA RFS 

enforcement making the 

system robust

- Non-domestic 

“feedstock”( incl. 

ethanol) is accepted but 

is harder to verify 

- N.b. end-fuel production 

(e.g. SAF from ethanol) 

should be domestic only 

to be eligible under IRA

See annex 4 for more detailed information

https://task39.ieabioenergy.com/publications-new/
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➢ SAF production and policies are developing worldwide, while still in its infancy compared to other biofuel markets. SAF policies and 
corresponding targets diverge per country and have diverging GHG methodologies and sustainability certification/verification 
practices. Both certification and verification are used as implementation tools to comply with sustainability requirements and to 
calculate the final GHG (reduction) claims. Certification evaluates systems, policies & procedures of a supply chain actor to confirm 
an official standard has been met. Verification evaluates a statement of historical data and information to determine if the GHG 
reduction claim is materially correct and meets the criteria. 

➢ Policy differences pose a challenge for parties involved in international SAF supply chains, as feedstocks and SAF batches must comply 
with the distinct sustainability requirements set out in each policy they are involved with. In practice this means that already at the 
beginning of the supply chain (e.g. feedstock producer or waste collector), a decision should be made on the targeted policy 
framework. Fuel producers (and airlines, where a purchasing agreement is in place) need to take into account the intended policy 
framework to which the use of the final fuel will contribute when purchasing feedstocks, because flexibility between policy 
frameworks regarding mutual exchange is currently lacking.  Double certification, or a combination of certification and verification, 
could be conducted but is costly and therefore reducing SAF margins and thus impeding production. This is already a challenge for the 
umbrella frameworks (EU, ICAO-CORSIA). Companies operating within a national scheme, such as the US and Brazil, also face this 
challenge when entering the international market.

➢ The policy differences, lack of transparency and traceability between countries, differences between certification/verification 
methods and registers may pose a potential risk with regard to double counting of GHG savings. This could lead to higher reported 
total greenhouse gas savings than actually achieved in practice. Three potential risks associated with double counting are 
distinguished here. Firstly, double issuance whereby a certified party issues multiple certificates with corresponding emission 
reductions from the same batch to users. Secondly, double counting via double usage, when a given emission reduction claim is 
registered more than once in one registry or in multiple operating registries under the same scope. Lastly double claiming, which 
could happen when emission benefits of SAF are counted more than once within or between national and international climate policy 
frameworks under the same scope. 

Conclusion (1/2)
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➢ Six main sensitivities regarding the robustness of GHG emission verification and certification of SAF have been identified. These are 
focused around: data transparency and quality; GHG target setting & calculation methodologies; feedstock categorization; 
certification/verification; auditor qualifications; and potential misuse. 

➢ These sensitivities mostly affect actors who are working on the intersect of the different policies, such as certification/verification 
schemes and their auditors, supervising bodies and SAF producers. During (group) interviews and surveys, actors acknowledge all 
these sensitivities as having an impact on the robustness of the SAF GHG emission certification/verification. Certification schemes 
and auditors mentioned complexity of the current system caused by the different GHG calculation methodologies, feedstock 
categorizations and limited data transparency. SAF producers agreed and added that items in the legislation and/or certification 
standards are open for interpretation and therefore, final GHG saving claims can be different for the same batch of fuel under 
different policies and even between auditors under the same policy. Depending on the policy, there are different consequences on 
fraud. In the EU one loses its license to operate by withdrawal from the certificate. In the US, personal liability and high financial 
fines or even imprisonment are in place. Supervisor bodies indicated that because of the different set-ups of different policies, 
different levels of GHG saving robustness can be achieved. E.g., if only a threshold must be met, calculations are less detailed than 
when the actual savings are rewarded. A key challenge for supervisors is that supply chain actors outside the national border are 
untransparent and that no supervision audits are possible abroad. 

➢ Within the borders of a country, national legislation mitigates these sensitivities. Most opportunity for improvement for all SAF 
policies related to GHG emission savings could be found in the auditor qualifications and identification and further prevention of 
potential misuse. International regulatory frameworks like ICAO-CORSIA and the EU-RED will need to overcome these international 
GHG related challenges and are showcasing more sensitivities than the national policy frameworks.  

Conclusion (2/2)
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❖ The project found that robustness of certification/verification of GHG emissions for SAF is a proper base for implementing SAF on the 
market but could be further improved. Harmonization amongst SAF policy frameworks is key to overcome potential misuse (e.g. 
double claims), and to decrease complexity for (international) supply chains which is impacting the production increase needed to 
decarbonize the aviation sector. However, this harmonization should not be at the cost of stagnating SAF policy or SAF industry 
developments and therefore aviation sector decarbonization. The following recommendations are supporting policy makers to 
increase the robustness of the regulatory framework and should be seen within that context. 

❖ Enlarge public scrutiny and build up trust in society in general towards policy frameworks that include sustainability/GHG 
certification and verification approaches; e.g. enlarge transparency and consider penalties that are (more) in line with the severity of 
the violation; in this context it would be interesting to compare the outcome of ongoing court cases (US vs EU).

❖ Create market flexibility by allowing both verification and certification to prove compliance; e.g. require at the end of the supply 
chain besides a certificate, also additional information on supportive data to determine the GHG emission reduction (and any other 
sustainability data).

❖ When new measures are implemented in regulation it is recommended to always check for technical robustness; e.g. analyze and 
evaluate improvements like technology validation/certification as a requirement to enter into a certification process; engage 
technical experts to validate whether specific technologies, mass/energy flows are reasonable for a specific value chain. 
Furthermore, consider some form of public consultation/stakeholder involvement, as can be seen for example in the EU RED. 

❖ Ensure a level playing field and harmonized implementation rules to the greatest extent possible; to harmonize policy frameworks it 
is important to focus initially on general topics that are relatively easy to harmonize. A start might be to establish a minimum 
requirement for the chain of custody model(s) that should be used and under what conditions. Also carefully reflect on possible 
interconnections of the considered risk mitigations.

❖ Cover hard to harmonize discrepancies between frameworks (e.g. feedstock categorization, ILUC) in the short term by means of 
mutual agreements (also look at existing solutions in other sectors, such as banking). For the long term, by means of complementary 
(regional) regulations. However, as with the different policy goals (e.g. GHG reduction vs. SAF supply increase) there are inherent 
differences in methodology and implementation. 

General recommendations
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The project collected input on how policy frameworks could be strengthened to increase the robustness of GHG related 
certification/verification aspects for SAF. For each of the main sensitivities the recommendations are listed below. Some of these 
recommendation are based on best practices and with implementation in other policy frameworks could result in a more harmonized 
approach.

❖ Data transparency and quality: The transfer of sustainability information throughout the supply chain and across countries requires a 
harmonized interpretation of terminologies and definitions. E.g. ISO 22095 standard defines a framework for the Chain of Custody and 
can be a useful reference for further harmonization. Developing traceability databases with unique batch numbers can help improving 
the robustness of information passed through the supply chain and could facilitate international cross-checks for supervision. 

❖ GHG target setting & calculation methodologies: Harmonize emission factors, especially between international frameworks (ICAO-CORSIA 
and the EU-RED). While default values are easier to audit, actual values are more accurate. For increased robustness, default values 
should be conservative and in line with the policy goals.   

❖ Feedstock categorization: Apply harmonized classification for feedstocks within/across policies (e.g. by means of ISO codes, decision 
trees). Especially for classification of ‘new’ feedstocks (e.g. the ones that are not clearly specified in legislation). 

❖ Certification/verification: Stimulate mutual recognition between certification schemes and ensure auditor rotation to level out 
subjective assessment results; provide the opportunity to actively share lessons learned from different experiences. Improve the 
governance of certification/verification schemes and the oversight of auditors.

❖ Auditor qualifications: Strengthen the competence and qualification requirements of certifiers and auditors by requesting industry 
experience and technical knowledge (e.g. engineers). Review audit duration to ensure time pressure doesn’t limit audit quality results. 
Strengthen internal monitoring activities for quality review of audit reports and findings. 

❖ Potential misuse: Identify the different types of potential misuse to be able to apply adequate mitigation measures. Ensure transparency 
when reporting cases on misuse, to foster collective learning for supervision and policy development. Ensure penalties are in place that 
prohibit companies from being incentivized to misuse the system(s). 

Recommendations on the sensitivities and further 
research
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This projects creates a basis for further involvement with stakeholders to monitor lessons learned in this emerging SAF market. 

❑ The project’s scope is the GHG related certification/verification aspects of SAF under the different policy frameworks. Other land-
related-, environmental criteria and socio-economic aspects have not been included but could be interesting for further research as 
they might be impacting the SAF trade and accompanying sustainability claims worldwide. 

❑ The same can be argued for other rapidly growing sectors with an inherent international character, like the maritime sector. Building 
on the insights from this report, further research could investigate how robustness could be increased in these sectors.

❑ Furthermore, extending robustness research to emerging topics where certification/verification needs to take place without the 
possibility of physical checks could be interesting for further research (e.g. book and claim systems, emerging (non-bio)renewable 
fuels).

Suggestions for further research
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