
Purpose

Concerns about sustainability 
in using biofuels for transport RQ1. What are wider sustainability issues associated with the lifecycle of 

biofuels? How are they defined and measured?

Choice of frameworks:
• Most relevant or widely 

adopted. 
• Diverse coverage: 
 Modality
 Geographical scope
 Purpose

In-depth analysis of:
 Issues covered and 

comparison across sources
 Variability of approaches 

across geographies/ 
modalities 

General approach: 
Systematic comparison of 
sources, in terms of:
 coverage,
 description
 quantification 
of sustainability issues

The poster is organized along two main research questions and 
sub-questions. 

RQ1: What are wider sustainability issues associated with the 
lifecycle of biofuels? How are they defined and 
measured? 

RQ2: Which legislative schemes, national or regional, define 
sustainability criteria in the sale or production of biofuels? 
Which certification schemes help support the 
sustainability assessment defined for those legislative 
schemes?

 Proponents claim that biofuels are a sustainable emissions 
reduction solution for the road freight sector, especially 
necessary while the electric freight vehicle market develops.

 There is still uncertainty and a debate on the lifecycle impacts 
of biofuel production on wider sustainability issues. For 
instance, the food versus fuel debate, the emissions from land 
use change, and traceability of waste feedstock. 

 Logistics actors looking to decarbonize using biofuels need to 
be aware of the issues and ensure that fuels purchased do not 
cause other types of unsustainable effects. 

Study Aims/ Research Questions

Background

INTRODUCTION

APPROACH

Overview of the frameworks studied

Sustainable Shipping 
Initiative (SSI) GuidanceMaritime Global

Low Carbon Fuel Standard (LCFS) Legislation - Credit market scheme for fuel 
suppliers

Road, all fuels 
inc. biofuels California

Roundtable on Sustainable 
Biomaterials (RSB)

CertificationAll modes 
using biofuels

Global

Carbon Offsetting and Reduction 
Scheme for International Aviation 
(CORSIA)

Legislation - Eligible fuels for ICAO 
emissions offset schemeAir transport Global

Renewable Energy Directive II
(RED II)

Legislation - EU Member States quota of 
renewable energy .EuropeAll modes

International Sustainability and 
Carbon Certification (ISCC)

CertificationGlobalAll modes 
using biofuels

Energy Transition Commission GuidanceGlobalAll modes 
using biofuels

Framework Mode and Fuel Geography
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https://www.smartfreightcentre.org/en/
https://www.sustainableshipping.org/wp-content/uploads/2021/09/Defining-sustainability-criteria-for-marine-fuels.pdf
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard
https://rsb.org/wp-content/uploads/2017/04/RSB-STD-01-001_Principles_and_Criteria-DIGITAL.pdf
https://www.icao.int/environmental-protection/CORSIA/Documents/ICAO%20document%2005%20-%20Sustainability%20Criteria%20-%20November%202021.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2018.328.01.0082.01.ENG
https://www.icao.int/environmental-protection/CORSIA/Documents/SCS-Evaluation/ISCC/ISCC_CORSIA_202_Sustainability_Requirements_v1.1.pdf
https://www.energy-transitions.org/publications/bioresources-within-a-net-zero-economy/


Legislations regulating the import and use of biofuels for transport

Choice of policies:
• Main legislation regulating 

the import, sale, and use of 
• biofuels for transport 
• Diverse coverage: regional, 

national/ supranational, 
sectoral

Analysis of:
• Function and jurisdiction
• Sustainability issues covered
• Certification schemes 

applicable for each 
legislation

Legislation Function and Jurisdiction Sustainability Issue Covered

RQ2. How legislation orientates the choice of biofuels that are sustainable? – Revision of 8 policies
APPROACH

Greenhouse
Gas 

Feedstock
Production

Other
Enviromental Social

EU RED II All biofuels produced in and imported to EU that count to 
Member State´s obligations for renewable energy in transport Yes Yes Yes No

UK Renewable Transport Fuel Obligation
Fuel suppliers claiming Renewable Transport Fuel Certificates 
for 'Renewable Fuels' (biofuels) in the UK that count towards 
their obligations for renewable fuels. 

Yes Yes Yes Yes

Queensland’s Biofuels mandate  
under Liquid Fuel Supply Regulation 2016 
and the Liquid Fuels Supply Act 1984

Petrol and diesel sellers/wholesalers in Queensland, Australia to 
comply with minimum biofuel sales Yes Yes Yes Yes

NSW Biofuels Regulation (No 2) 2016
Fuel wholesalers selling biofuel in New South Wales, Australia 
to meet minimum biofuels sale requirements. Biofuels require 
compliance with sustainability standard

Yes Yes Yes Yes

RenovaBio
Brazil's National Biofuels Policy 

Biofuel producers applying for decarbonization credits 
Certificate of Efficient Production of Biofuels, which are to be 
purchased by fuel distributors in Brazil

Yes Yes Yes No

California’s LCFS
All low & zero-carbon fuels supplied to California issued credits 
according to carbon intensity. Fuel suppliers must meet LCFS 
carbon intensity standards. 

Yes Yes No No

USA’s Renewable Fuel Standard Program 
under Energy Policy Act of 2005 (RFS)

Biofuels refiners or importers of gasoline or diesel apply for 
renewable identification numbers (RIN), which are credits used 
to demonstrate compliance with renewable volume obligation.

Yes Yes No No

CORSIA Eligible fuels to reduce offsetting requirements.  
Voluntary for ICAO members, currently 107 States. Yes Yes Yes Yes

https://www.smartfreightcentre.org/en/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2018.328.01.0082.01.ENG
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1042787/renewable-transport-fuel-obligation-compliance-guidance.pdf
https://www.legislation.qld.gov.au/view/pdf/bill.first.exp/bill-2015-099
https://www.legislation.qld.gov.au/view/pdf/bill.first.exp/bill-2015-099
https://legislation.nsw.gov.au/view/html/inforce/current/sl-2016-0654
https://www.gov.br/anp/pt-br/assuntos/renovabio
https://www.gov.br/anp/pt-br/assuntos/renovabio
https://ww2.arb.ca.gov/our-work/programs/low-carbon-fuel-standard
https://www.epa.gov/renewable-fuel-standard-program
https://www.icao.int/environmental-protection/CORSIA/Pages/default.aspx


Land carbon stock
Carbon source is a key 
issue in crop-based biofuel 
production. The 
substitution of high-carbon 
retaining soils, like forests 
and peatlands, could 
overshadow the carbon 
benefits of biofuels, and 
cause ecosystems or 
biodiversity losses.

RQ2. A lack of harmonization in legislative frameworks

1

2

3

Buyers can gain certainty on
this when buying biofuels that
comply with an appropriate a
reputable certification
scheme, especially in case
local legislation is inadequate.

Further harmonization, in
terms of defining sustainability
issues in legislative
frameworks, would be
beneficial and would support
multimodal transport operators
that operate globally. It should
have broad acceptance and
buy-in from the different
markets and address the issues
arising in the wide variety of
biofuels and blends used by all
transport modes.

RECOMMENDATIONS
RQ1. A complex picture about sustainability

Biofuels may be a sustainable
decarbonization option, as long
as other impacts, beyond
Greenhouse Gases, are
correctly accounted for and
proved to be limited across the
value chain.

Short lived climate 
forcers (SLCF)

SLCF are often 
neglected in legislative 
and certification 
frameworks. 
For instance, Black 
Carbon has 460-1,500 
Global Warming 
Potential, which is 
significantly higher than 
CO₂.

Positive economic impact 
vs social equity imbalance
Agricultural activity to produce 
feedstock can positively 
impact the economic well-
being of the community.
There is a need to ensure a 
balanced social equity, 
especially among 
marginalized groups, such as 
poor communities or women. 
Social impacts are generally 
not covered in legislative 
frameworks but assessed in 
the certification schemes.

FINDINGS

Food, fuel & land use 
change

The use of crops or 
displacing food agriculture 
land for biofuel feedstock 
may impact the price and 
availability of food and 
thus food security, 
especially in rural and 
poorer regions. 
In addition, it may lead to 
indirect land use change 
emissions, if new land for 
food agriculture is opened. 
or biodiversity losses.

Varying coverage
The varying coverage of sustainability criteria 
does not facilitate a reliable identification of 
sustainable fuels, especially when considering 
global transport chains.
The adoption of sustainability criterion is not 
harmonized, in terms of:
• Scope of biofuels industry
• Sustainability criteria
The discrepancy can occur even in the same 
country (e.g., California´s LCFS and the 
Federal RFS)

Different  modalities
Most of the legislation looked 
applied only to the road vehicle 
fuels, except CORSIA and the 
LCFS, which refer to the aviation 
sector.
No equivalent standard or 
legislation was found for the 
maritime sector. 

Discrepancy in criteria 
verification
The different legislations 
rely on different criteria 
verification systems: 
• Legislation’s own 

certification scheme
• and/or accredited 

verifiers
• and/or (voluntary) 

certification schemes

https://www.smartfreightcentre.org/en/
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