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Tweet

#Norwegian airlines and the
Norwegian Armed Forces flew
using #SAF at Alesund Airport
#Vigra in a game changing
voluntary initiative put together to
enable and develop the market
for renewable aviation fuel
https://biofuels-news.com/news/
saf-success-at-norwegian-airport/
#biofuels #SAF
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Tweet

The #UK #House of #Commons
has given the green light to

the draft Renewable Transport
Fuel Obligations (Sustainable
Aviation Fuel) Order 2024.
https://biofuels-news.com/
news/saf-legislation-passes-
first-hurdle-in-commons/
#biofuels #bioethanol

#SAF #biodiesel

Biofuels industry expected
to grow despite facing
challenging headwinds

s we step into 2025, the
biofuels industry is poised
for significant growth and
transformation, driven by an
increasing global demand for cleaner
energy and a commitment to reducing
carbon emissions. For example, in
the UK, all airlines taking off from the
country’s airports must depart with a
minimum of 2% sustainable aviation
fuel in their tanks. This has been signed
into law and this will drive up demand
for the fuel while hopefully, decreasing
production costs in the long run.
Governments and businesses alike are
amplifying their focus on sustainability,
providing a strong foundation for
biofuels to play a central role in the
energy transition. Our annual Outlook
2025 feature shines a spotlight on the
industry and contributors have been
able to highlight where the sector will
be heading over the next 12 months.
In the near term, advancements in
technology and research are expected
to lead to more efficient production
processes. Innovations in second and
third generation biofuels, which utilise
non-food feedstocks such as agricultural
waste, algae and even industrial by-
products, will help address food security
concerns while reducing dependence
on first generation biofuels. These
new biofuels promise higher energy
yields, lower environmental impact

and greater scalability. Additionally,

the expansion of carbon capture

and storage (CCS) technologies will
further enhance the sustainability
profile of biofuels, making them even
more attractive to policymakers and
industry players committed to achieving
net-zero emissions. Many countries

are already implementing stricter
emissions standards, which will push
more sectors including transportation
and aviation to adopt biofuels as part
of their decarbonisation strategies.
Challenges remain, particularly in terms
of feedstock availability, market volatility
and regulatory hurdles. However, the
outlook for the biofuels industry this
year is overwhelmingly positive, with
continued innovation and collaboration
driving the sector toward a greener,
more sustainable future. Finally, our
annual Biofuels Conference and Expo
and the Sustainable Aviation Summit,
now in its second year, take place on
June 24-25 in Brussels where many

of these issues will be discussed. We
hope to see as many of you there.

Paul Warner
Editor

™
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bioethanol/biodiesel news

Petrobas aiming to re-enter the bioethanol sector

Petrobras, the national
oil and gas company of
Brazil, is aiming to return
to the ethanol sector
after a strategic break.

CEO Magda Chambriard has
started talks with industry
players such as Raizen,

bp and Inpasa to explore
potential joint ventures in the

bioethanol market. This move
signals a significant shift in its
focus as the company aims
to position itself as a major
player in the biofuels industry.
Petrobras is now targeting
renewable energy, particularly
ethanol, as part of its
broader strategy to diversify
the company’s portfolio.
This transition is part
of its larger $111 billion

(€105 billion) strategic
plan for 2025-2029

— a comprehensive
roadmap that includes an
emphasis on sustainable
energy solutions.

By reintegrating ethanol
into its business model, the
company aims to leverage
the increasing global
demand for biofuels as
alternatives to fossil fuels. ®

Blue Biofuels plans new cellulosic
ethanol production facility

Blue Biofuels has officially
contracted the engineering
firm Global Management
Partners (GMP) to produce
Front-End Loading (FEL-2)
level engineering plans for a
production facility capable
of producing 3 million
gallons of biofuel annually.

These plans will outline the
specifics of how the facility
will be built and operated.

This planning stage is crucial
for ensuring that the production
facility can be constructed
efficiently and at scale.

The development of the FEL-
2 engineering plans will lay out
the groundwork for constructing

a state-of-the-art production
facility, designed to showcase
the scalability and efficiency of
Blue Biofuels’ CTS technology.
Funding for this project is
provided by the US Department of
Energy, through a Phase 2 grant.
“We are thrilled to begin this
crucial phase of our project and
to partner with GMP to advance
our engineering efforts,” said Ben
Slager, CEO of Blue Biofuels.
“With the support of the
DoE and our commitment to
innovation, we are confident this
production facility will serve as
an additional confirmation of
the scalability of our technology
which will propel us into the
production of cellulosic biofuels
to accelerate the transition to
a more sustainable future.” ®

Growth Energy
warns EPA against
cutting cellulosic
biofuel volumes

Growth Energy has urged the US
Environmental Protection Agency (EPA) not
to retroactively reduce renewable volume
obligations (RVQOs) for cellulosic biofuels
under the Renewable Fuel Standard (RFS).

In December, the EPA proposed a partial waiver
that would reduce the requisite amount of cellulosic
biofuels that is needed to be blended into the
nation’s fuel supply, as stipulated by the RFS.
Growth Energy General Counsel Joe Kakesh
warned that following through on the waiver
could set a dangerous precedent for future
retroactive reductions, and would undermine the
growing market for cellulosic biofuels, which are
biofuels produced from leftover plant parts like
stems, leaves and other fibrous material. ®

and safer environment

biofuels international

7w sidea = A~ =,

Biofuel filtration solutions that build a healthier

“ amafilter

Filtration Group®

Design, engineer, manufacture
biofuel filtration solutions
that make a difference

« Tailor made solutions for biofuel

e Specialist in all forms of feedstock in the
pre-treatment and after treatment of biofuel

I e Optimise existing processes

www.amafiltration.com


http://www.amafiltration.com

bioethanol/biodiesel news

Bayer and Neste to develop canola

for renewable fuel production

Neste and Bayer have
signed a memorandum of
understanding aimed at
developing a winter canola
ecosystem in the US.

This includes identifying
partners and developing
the value chain together
and scaling winter canola
production as a raw material
for renewable products.
Neste is working with value
chain partners in several
regions globally, collaborations
varying from smaller field
trials studying sustainability
benefits of selected concepts
to more mature projects
using different regenerative

agriculture practices.

The aim is to identify the
most promising concepts that
can be scaled up and that
can play an important role
in diversifying and growing
Neste’s raw materials pool
for renewable products.

“This collaboration with
Bayer aligns with Neste’s
efforts to develop regenerative
agriculture concepts,” said
Artturi Mikkola, senior vice-
president, feedstock sourcing
and trading at Neste.

“Used as a new alternative
rotational crop, winter
canola fits well with our
novel vegetable oil concepts.
Winter canola not only has
the potential to result in

lower carbon intensity raw
material, but it can also bring
additional environmental
benefits to cropping systems
and provide farmers with
new income opportunities.”
“Renewable fuels are
playing an important role
in the decarbonisation of
transportation and energy while
global targets continue to shape
biofuel markets and accelerate
demand for biomass-based
feedstocks going forward,”
said Frank Terhorst, head of
strategy and sustainability for
Bayer’s Crop Science Division.
“We are committed to
supporting farmers’ ability to
deliver low-carbon feedstocks
on demand, through

investments in new crops
like winter canola and
advancement in sustainable
cropping systems.”

Winter canola, used as a
rotational crop in combination
with regenerative agriculture
practices, can improve
soil health and sequester
carbon, contributing to
more sustainable farming.

The resulting lower
carbon intensity raw
material can then be used
to produce renewable
fuels like sustainable
aviation fuel and biodiesel
that can significantly
reduce greenhouse gas
emissions over the lifecycle
compared to fossil fuels. ®

Berge Bulk and BHP transport iron
ore using B100 biodiesel

Berge Bulk and BHP have
joined forces to pioneer
an iron ore voyage from
Australia to China powered
entirely by B100 biodiesel.

The Berge Lyngor, a 206,330
DWT Newcastlemax bulk
carrier, delivered iron ore

from Australia to China. Last
month, the vessel successfully
bunkered B100 biodiesel.

This pilot marks the first
use of B100 biodiesel on the
iron ore trade route between
Australia and China.

“This collaboration with
Berge Bulk represents an
exciting step in BHP’s ambition
to reduce greenhouse gas
emissions from shipping our
products. Together, we are
demonstrating that meaningful
progress can be achieved
through bold initiatives,

innovation, and teamwork,”
said Gerard Ang, head of
maritime iron ore, BHP.

This latest voyage of the
Berge Lyngor represented
the first time Berge Bulk
used biodiesel on a
voyage in the Pacific.

“Berge Bulk has committed
to building and operating a
zero Scope 1 emissions vessel
by 2030 and achieving zero
Scope 1 emissions fleetwide

by 2050. This collaboration
with BHP is a testament to
what we can achieve together.
“By deploying B100 biodiesel
on the Berge Lyngor, we are
not only reducing carbon
emissions for that voyage, but
also setting an example of how
partnerships and innovation
can lead to a greener future
for shipping,” said Duncan
Bond, chief commercial
officer, Berge Bulk. ®
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Disruption and opportunity to partner this year as biofuel production gathers pace in

South America

Uncertain times

by Colin Ley

S, EU and South

American relations

appear set for

a decidedly
‘interesting’ 2025 as ‘drill,
baby drill’ Donald Trump
returns to the White House.

From a Brazilian perspective
everything seemed be going
so well towards the end of last
year with Brazil's President
Luiz Inacio Lula da Silva
and US President Joe Biden
(Commander in Chief at the
time) coming together to launch
a new Brazil/US Partnership for
Energy Transition. Three weeks
later, Brazil joined Argentina,
Paraguay and Uruguay in
concluding negotiations for the
MERCOSUR/EU Partnership
Agreement which was two
decades in the making and
was welcomed by the Brazilian
Government as a ‘transformative
advance from both an economic
and political perspective.

How these two major
developments will be viewed
and treated by the new White
House administration is
open to question, however,
judging by the rhetoric of the
past few months used by the
returning US President.

For business leaders and
investors, the transition from
Biden to Trump raises crucial
trade, tariff and climate change
issues, not least in relation
to the future pathway for
South American biofuels.

One argument, of course, is
that newly installed President
Trump should be judged
according to his actions,
rather than words, a view
which struggled to survive
the wave of executive orders
signed on Inauguration Day.

Included in that first day list
was a pledge to withdraw from
the Paris Agreement, as also
happened during the first Trump
presidency, and a reinforcement

President Lula and ex-US President Joe Biden launched a new Brazil/US
Partnership for Energy Transition last year

The return of President Trump
has cast a shadow over biofuel
developments in Latin America

of his ‘drill, baby drill’ intentions.
How all of this will impact on
South America over the next
four years remains to be seen,
with biofuel producers and
investors no doubt scanning
the new horizon for whatever
opportunities may emerge
in the midst of the expected
US-led energy upheaval.

Energy transition
partnership

For the moment, the best
starting point is to look at

what is currently on the table,
especially what the Brazil/US
Partnership for Energy Transition
really means, or meant to mean

at the time is was agreed.

Headline objectives for
the new partnership, signed
off in November last year,
feature the pursuit of bilateral
collaboration across three
key pillars: i) clean energy
production and deployment,

ii) clean energy technology
supply chain development, and
iii) green industrialisation.

It was also declared that, by
way of their new partnership,
Brazil and the US would seek
to elevate significant existing
collaboration between Brazilian
and US institutions, as well
as mobilising public, private
and multilateral development
bank financing to generate a
‘myriad of shared benefits’.

President Lula da Silva,
speaking after the partnership
was signed, said that Brazil
already has one of the
cleanest energy matrices in
the world, with 90% of the
country’s electricity coming
from renewable sources.

“We are champions in biofuels
and have made progress in
wind and solar generation and
green hydrogen,” he added,
before signalling a desire to
do much more in the future.

“Brazil invites the international
community to consider the

creation of a Climate Change
Council at the UN, bringing
together different actors,
processes and currently
fragmented mechanisms. Hope
is reborn with every commitment
and act of courage to defend
life and preserve the conditions
in which it was given to us.”
Not exactly a ‘drill baby drill’
agenda, or anything close to it.

Mercosur/EU deal

As with the Mercosur/EU deal,
the view from Brazil is that the
agreement (still to be ratified
by the European Parliament)
is one of the largest bilateral
free trade agreements in

the world, encompassing
approximately 718 million
people and a Gross Domestic
Product (GDP) of close to
$22 trillion (€20.9 trillion).

“In an international context
of growing protectionism and
trade unilateralism, this is a
signal in favour of international
trade as an element for
economic growth,” said the
Brazilian Government.

Not exactly a vote for
tariffs or isolation, or again,
anything close to it.

Difficult to ignore

Whatever the coming months
may hold for South America,
however, in terms of its future
relations with US and EU
leaders, the biofuels impact of
the continent is too significant
to be taken lightly, or pushed
around, for that matter. In
other words, it's much too
difficult to ignore. Brazil's fuel
ethanol market, for example,
consumes more than 30 billion
litres a year, placing it second
in size only to the US market.
In relation to biodiesel,
Brazil is the fuel’s third
largest single-country market,

biofuels international




only sitting behind the US,
again, and Indonesia.

In future development terms,
meanwhile, prospects for
a move into the production
of sustainable aviation fuel
(SAF) in Brazil appear to
be worth watching.

“As yet, there is no
commercial production of
SAF in Brazil,” stated the US
Department of Agriculture
(USDA) in its 2024 Biofuels
Annual on the country.

“However, about four
ethanol plants have obtained
the international certification
ISCC CORSIA Plus, which
certifies compliance with
the CORSIA requirements
for SAF production.”

The report goes on to point
out that one of these plants
is currently sending part of
its existing production to
Lanzadet’s AtJ-type SAF plant
in the US state of Georgia.

The same report also
acknowledges that while, as
of August 2024, there was no
commercial-scale production of
hydrogenated renewable diesel
(HDRD) in Brazil, the country’s
first HDRH biorefinery is being
commissioned in Manaus
(Amazonas), with the initial
phase of the project expected
to be operational this year.

Strong signs of growth,
therefore, in a country
which already has an
impressive ethanol and
biodiesel track record.

Argentina on a new path

The USDA view on Argentina
also carries an upbeat message,
based on the country’s still
relatively new government

biofuels international

Brazil has one of the cleanest energy matrices in the world

creating a ‘freer business
environment’ for biofuels
by way of fewer limitations
and official controls.

Acknowledged achievements
in 2024 (subject to
confirmation when final figures
for the year are available),
include biodiesel production
increasing by 75% over
the past 12 months to 1.65
million litres, with biodiesel
exports projected to reach
800 million litres, nearly all of
which headed into the EU.

A key difference between
Brazil and Argentina, of course,
is the positive relationship
between the new US President
and Argentine President, Javier
Milei, who by all accounts
has had a good first year
in power, at least from an
economic perspective.

The Department’s assessment
of developments in Peru,
meanwhile, are that action
related to both policy and
implementation has ‘stagnated’
over the past decade, with
‘no effort’ being made to
incentivise biofuels.

As a result, it is suggested,
the climate mitigation potential
for biofuels is not being realised.
It is also claimed there is
no innovation to bring new
fuels to market, a comment
which applies not only to
renewable diesel but also to
SAF. As such, Peru is seen to
have fallen behind in relation
to both these fuels with the
‘gap widening every day’.

An equivalent assessment of
biofuels in Colombia identifies an
upward trajectory for biodiesel
consumption, supplied solely by
‘local’ producers, alongside an
increase in ethanol consumption

regional focus biofuels &

to 728 million litres in response

to country’s restoration of a

10% ethanol mandate (E10).
Meeting this rising ethanol

demand in Columbia, however,

will be heavily dependent

on US imports. The same

is true of Peru, placing both

countries on urgent tariff watch

over the coming months.

Back to biofuels

It's always worth noting,
nevertheless, that businesses
outlast presidents, and by

a great many years.

This is certainly the case
with the Brazilian oil and gas
company, Petrobras, which
began life in 1953 when Dwight
D. Eisenhower was installed
in the White House as the
34th president of the US.

As such, the company has
seen 14 US Presidents come
and go during its development
with clear indications of
power to add to that record,
judging by the contents of
its 2025-2029 Business Plan
and Strategic Plan 2050.

Not always a beacon of
renewable energy endeavour,
admittedly, the company’s
2025-2029 document, published
in late November last year,
included a strengthened
commitment towards being a
‘leader in energy transition’ while
also addressing the ‘growing
demand for renewables’. Under
its BioRefining programme,
in fact, Petrobras has
announced plans to offer low-
carbon products, equipped
to help lower greenhouse
gas (GHG) emissions.

There was also a commitment
to expand production capacity

for R5 diesel, alongside ‘other
projects and studies involving
biofuels produced by different
technological routes’.

These included dedicated
plants for Aviation Biokerosene
— BioQav (SAF) and 100%
renewable diesel (HVO) via
the HEFA (Hydroprocessed
Esters and Fat Acids) route,
as well as AtJ (Alcohol to Jet)
studies, a route for producing
SAF by processing ethanol.

Petrobras also stated that
biorefining projects are being
evaluated in partnership with
Refinaria Riograndense and
Acelen, with forecast investments
linked to the 2025-29 plan put
at $111 billion (€105 billion).

This includes $13 billion (€12.3
billion) ear-marked for projects
which are still under evaluation
and could therefore be subject
to additional finance, once
development approval is secured.

Even without such further
increases, however, investments
over the next five years are
set to be 9% higher than
forecast in the company’s
proceeding 2024-28 plan.

Also looking towards a
positive future, this time for SAF,
is the Brazilian petrochemical
group, Petrom, which is newly
collaborating with North
Sea Port and Ghent-based
Terra Mater BV to produce
SAF and basic chemicals.

The deal, signed off in
late November last year, was
concluded during a Belgian
economic mission to Brazil.

Despite the global policy
and tariff disruption of recent
days, therefore, South America
clearly has plenty to add to
international trade and the
ongoing growth of biofuels. ®
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Leading biofuel figures highlight the opportunities and challenges that lay ahead for the industry
over the coming 12 months

What’s in store for
the year ahead?

> Biofuels outlook
— Implementation
of RED Il kicks in

by Liisa Ranta, Director,
Sustainability and Market
Development, UPM Biorefining

IMPLEMENTATION OF the
third Renewable Energy Directive
(RED Iy will take place in EU
member states by May this year.

This marks a significant
step forward in the EU’s
extensive plans to achieve
energy transformation while
respecting environmental
considerations. The question,
however, is will the member
states deliver on time and what
will be the level of ambition in
different countries? How many
will set more ambitious goals
above the EU requirement?

In addition to monitoring
the implementation of the
agreed Green Deal decisions,
it is interesting to follow the
potential considerations the
EU Commission is making
towards a possible framework
and strategy for renewable and
low carbon fuels beyond 2030.
Will these developments further
boost and consolidate the
position of advanced biofuels
in transport defossilisation?

Getting RED Ill implemented
swiftly is important for
industry

The primary goal is to achieve
a 42.5% share of renewable
energy in the EU’s overall
energy consumption by 2030,
with an ultimate target of 45%.

Targets for the transport
sector have been raised
significantly, increasing the
required renewable energy
usage from 14% to 29% and
introducing new sectoral targets.

Instead of energetic mandates,
member states can also
set mandates based on the
GHG intensity of the fuel
(14.5% reduction), creating
the possibility to attract fuels
with low GHG intensity.

The Directive mandates
a minimum of 5.5% usage
of advanced biofuels and
renewable fuels of non-biological
origin (mainly hydrogen and
its derivatives). Notably, while
mandates for renewable or
low-emission fuels previously
applied only to road transport,
they now also cover waterborne
and aviation transport.

Member states need to
oblige fuel suppliers to meet
the set goals. However, they
have some flexibility in national
implementation. In practice
this might mean setting higher
targets for fuel suppliers.

It will be interesting to see
what opportunities this flexibility
in national implementation
will bring. On the other hand,
it clearly does not bring
simplicity, as there are various
options for implementation.

RED Il complements the
previously adopted Fit for 55
package, collectively charting
the course for renewable energy
development in Europe.

ReFuel Aviation initiative
commences this year

The ReFuel Aviation initiative
promotes the increased use
of sustainable aviation fuels
(SAF) and it is the single most
powerful tool to decrease
aviation CO. emissions.
This measure is part of
the Fit for 55 package to
meet the emission reduction
target of 55% by 2030.
Starting this year, aviation
fuel suppliers at EU airports
are required to ensure that all
aviation fuels contain a minimum
share of SAF — and a minimum
sub-share of synthetic aviation
fuels from 2030 onwards.
This mandate begins with
a 2% SAF inclusion in 2025,
increasing to 6% by 2030
and reaching 20% by 2035.
Previously, the use of
SAF was driven by voluntary
demand. Pioneers like KLM

“The ReFuel Aviation initiative
promotes the increased use of
sustainable aviation fuels and it is
the single most powerful tool to
decrease aviation CO. emissions”

Royal Dutch Airlines and Air
France in the EU have been
using SAF since 2011. Both
airlines aim at incorporating at
least 10% SAF in their flights by
2030, exceeding the mandated
requirements. The increasing
mandatory trajectory for SAF
blending is very important
generally for the overall
advanced biofuels industry.

Credibility and transparency
in value chains remains a
key topic

In 2024 two major issues
have dominated EU
discussions regarding the
credibility and transparency
of biofuel value chains.

Firstly, deliveries of advanced
biodiesel imported from Asia
have been suspected of partial
fraudulence. Secondly, Upstream
Emission Reduction (UER)
projects outside of Europe are
also under suspicion of fraud.

The EU Commission imposed
antidumping duties on Chinese
biodiesel and HVO exports
due to an influx of mislabeled
advanced biodiesel, leading to
a significant drop in Chinese
biodiesel volumes over the
past couple of months.

Simultaneously, authorities
are investigating several,
mainly Chinese UER projects
for fraud. The German Federal
Environment Agency (UBA)
revealed that 45 out of 66
projects are suspicious,
with plans to reverse at
least 32, securing around
4 million tonnes of CO: in
unauthorised UER certificates.

These fraudulent cases have
significant consequences for
the biofuels industry, including
reduced market reliance
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and trust in sustainability,
leading to reduced profitability
and competitiveness for
European producers.

The situation is also an
opportunity for companies like
UPM to stand out with credible
and transparent practices.

EU’s Union Database for
Biofuels rolled out gradually

The Union Database for Biofuels
(UDB) is a global traceability
tool developed and managed

by the European Commission.

Its purpose is to trace biofuel
consignments and their raw
materials from origin to final
consumption in the EU market,
replacing the current paper-
based proof of sustainability.

Economic operators must
digitally report their transactions
when selling liquid biofuels
into the European market,
starting from the point of origin
through the entire supply
chain to the final operator.

The UDB aims to ensure
market transparency and
traceability in the biofuel
supply chain. Eventually it is
expected to mitigate risks of
irregularities and fraud — making
it a much-needed tool to support
efforts to meet the ambitious
EU defossilisation targets.

The actual implementation
schedule of the UDB is currently
being reviewed by member
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states and the Commission,
leading to it being fully
operational in the future.

For the successful
implementation of the UDB into
use in the industry, a gradual
rollout with enhanced system
capabilities and accessibility
is needed to ensure the initial
targets for traceability, avoiding
double counting and addressing
fraud concerns, are met.

Opportunities and
challenges ahead

As these initiatives unfold,

the flexibility in national
implementation of RED Il will
present both opportunities and
challenges for member states.
It is now more important than
ever that the value chains are
transparent, regulations must
be clear, and monitoring is
robust, so that we can trust the
markets and their operators.
The collective efforts of the

EU and its member states will
be crucial in navigating these
complexities and achieving the
ambitious renewable energy
targets set for the coming years.

For more information:
Visit upmbiofuels.com

outlook 25 biofuels &

> Renewable
diesel and SAF
continue to
play key role in
transport sector
defossilisation

by Carl Nyberg, Senior Vice
President Commerecial,
Renewable Products at Neste

LAST YEAR was a dynamic

one especially for the biofuels
industry with production capacity
outpacing demand growth.

This could be seen in the
market for renewable diesel
as well as in the sustainable
aviation fuel (SAF) market.

With the current volatility,
predicting market development is
hard. One thing is clear, however,
the need for climate action
has never been more urgent.

The latest reports show that
limiting global warming to 1.5°C
is creeping out of reach with
2024 setting a new record as
the first year above 1.5°C.

The role of renewable fuels

We need to fully embrace the
solutions we have available
today to defossilise and reduce
emissions, while working on
the solutions for tomorrow.
Renewable fuels such as
renewable diesel and SAF
offer an available pathway to
support the decarbonisation
of the transportation sector,
but ramping up production
capacity remains one of the
biggest, if not the biggest
challenge for the next decade.
Production capacity for
renewable fuels increased

significantly in 2024, but it
remains to be seen if this trend
will continue in 2025 as the
competitive and regulatory
environment develops. Neste,
the world’s leading producer
of renewable diesel and
sustainable aviation fuel, has
now ramped up its production
capability on three continents
to 5.5 million tonnes per annum
and is on track to continue
expanding to 6.8 million tonnes
with the ongoing expansion of
its existing renewables refinery
in Rotterdam, the Netherlands.
This expansion will at the
same time it increases its SAF
production capability to 2.2
million tonnes per annum.
These increased
production capabilities will
enable companies globally
to start reducing their
greenhouse gas emissions.
Airlines will be able to
significantly increase SAF usage
to reduce aviation emissions
and meet regulations like the
ReFuelEU Aviation Regulation.
At the same time, they provide
a solid basis for customers
to reduce road transportation
related emissions, for example
in countries like France
and Germany, which have
now allowed for a broader
use of renewable diesel.

Supporting policies remain
key to growth

Government policies and
regulations play a crucial role
in accelerating the adoption of
renewable diesel and SAF.

In the EU, the Renewable
Energy Directive (RED) and the
ReFuelEU Aviation regulation
mandate the supply of renewable
fuels in transportation, with
ReFuelEU now mandating
the supply of minimal 2%

SAF of total jet fuel supply
at Union airports this year.

These regulations provide
a stable demand signal for
producers and incentivise
investment in biofuel production.

In the US, policies such as the
Renewable Fuel Standard (RFS)
and state-level Low Carbon Fuel
Standards (LCFS) programmes
drive the use of biofuels.
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California’s LCFS,
for example, has been
instrumental in promoting
the production and use of
renewable diesel in the state.

However, the Blender’s Tax
Credit (BTC) has not been
extended and guidance on new
Clean Fuels Production Credit
(CFPC) is still lacking at the
moment of writing this article.

The government in the US
has now changed, but the
implications for the biofuels
industry remain to be seen.

While the biofuels industry
is experiencing growth,
international competition
and trade dynamics are
also shaping the market.

The EU is imposing anti-
dumping duties on biodiesel
and renewable diesel (HVO)
imports from China to
ensure a level playing field
for European producers.

This action aims to prevent
unfair competition and
protect European biofuel
industries. Competitiveness
and sustainability ambitions
should go hand-in-hand and
a global level playing field is
important especially for global
industries such as aviation.

Challenges and opportunities

Despite the positive outlook
for biofuels, especially in
the longer term, the industry
faces several challenges.

The availability and cost
of sustainable raw materials,
such as waste and residue oils
and fats, impact production
costs and scalability.

Technological advancements
and the development of new
raw materials, such as algae
and novel vegetable oils
from regenerative agriculture
concepts, are, therefore,
crucial to ensuring a long-
term supply and sufficient
availability of biofuels.

Neste, for example, has
been working on developing

novel vegetable oils and
currently has 60 pilots
ongoing across the globe.

The biofuels industry also
continues to need to address
concerns about potential indirect
land use change (ILUC) and
ensure that biofuel production
does not lead to deforestation or
the displacement of food crops.

Sustainability certification
schemes, such as ISCC,
play a vital role in verifying
the sustainability of biofuels
and contribute to preventing
fraudulent practices.

They also provide credibility
and transparency of supply
chains for end users such as
corporates, which is crucial so
they can also start using biofuels
such as SAF to reduce their
Scope 3 emissions generated by
business travel and transport.

The EU has set bold targets
for reducing emissions from
transportation and under the
new EU Commission, the EU
Green Deal legislation will
continue to be rolled out.

Several US and Canadian
states took expected steps
towards Low Carbon Fuels
programmes, SAF credits
and EV sales targets and
supporting policies in Asia and
Latin America are progressing.
These developments clearly
signal that governments are
stepping up to the challenge.

The road ahead

As production ramps up,
supportive policies are
implemented and international
cooperation strengthens,
renewable fuels are expected
to play an increasingly
important role in defossilising
transportation and keeping
the 1.5°C in sight. So let’s

be positive and expect that
2025 will mark a turning point
for the biofuels industry.

For more information:
Visit neste.com

“Production capacity for
renewable fuels increased
significantly in 2024”

> Powering
pProgress:
Avfuel’s vision
for sustainable
aviation fuel

by C.R. Sincock I,
Executive Vice President,
Avfuel Corporation

AS GLOBAL industries confront
the pressing realities of climate
change, the aviation sector is
uniquely positioned to help
sustainability take flight.

Long regarded as a challenging
industry to decarbonise,
aviation is now embracing
innovative solutions to reduce
its carbon footprint. Among
these solutions, sustainable
aviation fuel (SAF) stands out
as a transformative force.

Key drivers

There’s no doubt SAF has
gained serious momentum in
the last five years. No longer a
distant concept, it has become
an actionable solution and the
most important tool to help
business aviation reach its goal
of net-zero operations by 2050.
Industry analysts predict
2025 could be a breakthrough
year for SAF with production
capabilities expanding and
supply chains maturing (more
on that later). This is along with
an increase in adoption rates —
at Avfuel, we see more aviation
stakeholders setting ambitious
ESG targets and relying on SAF.
In 2025, legislative action
has the potential to be SAF’s
greatest opportunity or headwind.
Government entities in the
EU and UK have introduced

mandates to bolster SAF
use (ReFuelEU and the SAF
Mandate, respectively).

Furthermore, California’s
Climate Corporate Data
Accountability Act will require
large companies to report their
greenhouse gas emissions
beginning with 2025 data.

However, questions abound
regarding how President
Trump’s administration will affect
SAF incentives in the US.

Should the United States pass
a suitable replacement for its
expiring Blenders Tax Credit,
the alignment of regulatory,
production and environmental
factors will set the stage for
unprecedented market growth.

Alternatively, a lack of federal
incentives in the US could slow
progress on production, price
reductions and adoption.

Low carbon fuel incentives are
essential to keeping production
costs manageable; in order to
lower prices for fuel users and
production must increase.

Despite the state of federal
support for the SAF industry as
a whole being in limbo in the US,
Avfuel sees its own SAF growth
persisting in 2025, particularly
as we take advantage of new
and renewed partnerships,
and both recently-established
and upcoming supply points.

Avfuel’s commitment to
expansion

Scaling SAF to meet the
industry’s ambitious goals
remains a formidable challenge.
Production and distribution
infrastructure must expand
rapidly and feedstock sourcing
needs diversification.

I's a complex puzzle, but
leading companies are already
working on solutions. At
Avfuel, we recognise meeting
this challenge demands not
just commitment, but also
action — and in 2025, our
actions will speak volumes.

Year over year, Avfuel is
on track to triple its SAF
supply gallons, reflecting
our dedication to scaling up
sustainable fuel solutions.

This growth comes from
both expanded and new
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partnerships with SAF producers
- specifically, an expanded
agreement with Neste and new
supply from Valero Marketing

& Supply Company, securing
SAF on America’s East Coast.

With these supply
agreements, Avfuel plans to
significantly expand SAF access
geographically. In 2025, new
supply locations in both eastern
and western regions will come
online, utilising both truck and
pipeline delivery methods to
break down logistical barriers and
enable broader access to SAF.

This expansion is about more
than meeting demand - it’s
about leveraging infrastructure
that supports sustained growth
in sustainable aviation.

This year’s ambitious outlook
builds on years of exponential
growth in SAF distribution,
reflecting both increased
market demand and the Avfuel’s
proactive strategy. Our goal is
to make SAF more accessible
and practical for operators,
empowering the aviation
industry to make tangible strides
toward decarbonisation.

Fueling innovation with
investments

Beyond supply expansion,

Avfuel continues to invest

in groundbreaking fuel
technologies. Collaborations with
innovators like AIR Company,
Alder Renewables and VerdeGo
Aero will help diversify SAF
feedstocks and power solutions.

Specifically, AIR Company’s
carbon conversion technology
offers a promising path to
producing SAF from CO., and
Alder Renewables remains
focused on the sustainable
benefits of woody biomass.

Meanwhile, VerdeGo Aero
is advancing hybrid-electric
propulsion systems. These
investments help stimulate
technological advancements
and ensure Avfuel remains at
the cutting edge of sustainable
fuel innovation, including
early access to products.

We've also invested
significantly in internal
processes, programmes and
solutions, like AvfuelZero.
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Central to our sustainability
efforts, AvfuelZero is a
comprehensive programme
designed to help customers
achieve net-zero emissions.

Through it, we offer a
suite of solutions - including
carbon offsetting, SAF supply,
ESG reporting tools and
more - tailored to support
operators in meeting their
environmental goals.

As part of this effort, we also
invested significant time and
resources into developing a
proprietary book-and-claim
system to seamlessly sell
“neat SAF attributes” - the
emissions reduction benefits of
SAF introduced into a supply
chain - to any customer at
any location around the world,
making SAF a more accessible
sustainable solution.

By integrating these
solutions with our growing SAF
supply, we provide a holistic
approach to sustainability,
empowering customers to
make measurable progress.

At Avfuel, we understand
investments in SAF production
facilities, supply chains,
technological innovations and
sustainable solutions not only
help aviation reach its goals, but
also contribute to a sustainable
economy while reducing
dependence on fossil fuels.

As production scales and
technology matures, SAF
presents significant opportunities
for job creation, infrastructure
development and regional
economic growth — this makes
investing in its development
all the more important.

The path forward: Industry-
wide collaboration

To fully realise SAF’s
benefits, the entire aviation
industry must collaborate.
Regulatory bodies must
continue to provide clear
guidance and incentives,
while producers and suppliers
must work together to scale
production sustainably. The
challenges are significant, but the
opportunities are even greater.

For more information:
Visit avfuel.com
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> Blue sky thinking
for a brighter
aviation future

by Matti Lievonen, Chief
Executive Officer of EcoCeres

THE WORLD is flying again.
In the first nine months of
2024, around 1.1 billion
tourists boarded planes for
overseas breaks - taking flight
levels back to 98% of pre-
pandemic levels, according

to the latest World Tourism
Barometer from UN Tourism.

Despite ongoing economic and
geopolitical turbulence, the global
tourism industry is expected
to make a full recovery by the
end of 2024 and will most likely
climb to new highs, more than
eliminating the environmental
gains of those pandemic times.

However, while the rebound
in aviation has been impressive,
its level of sustainability has
been distinctly unimpressive.

Only around one million tonnes
of sustainable aviation fuel
(SAF) was produced in 2024,
far below earlier projections
of 2.5 million tonnes.

The International Air Transport
Association says SAF volumes
are increasing “disappointingly
slowly” as oil companies
struggling with tight margins
prioritise short-term profit
over long-term investment
in sustainable solutions.

Aviation accounts for
approximately 2-3% of global
greenhouse emissions and,
if unchecked, that ratio could
triple by 2050, driven by
rising passenger numbers
and freight demand.

The potential impact of SAF
was inadvertently demonstrated

five years ago this spring, when
people stopped travelling, tourism
and international business stalled
and more than 80% of airplanes
were grounded as we fell into

the grip of a global pandemic.

Cleaner climate

One bright spot in dark and
troubling times, however, was
a dramatic fall in pollution and
greenhouse gas emissions.

As the terrifying virus
raced across every continent,
humankind stood still, and
the doomsday clock of global
warming was temporarily stalled.

Lockdowns and travel
restrictions led to cleaner
air and clearer skies.

Nature began to recover in
ways not seen for decades. For a
fleeting moment, we were shown
the profound impact of human
behaviour on our planet and the
effect of changing our ways.

The temporary reduction
in emissions was compelling
evidence of nature’s ability
to recover when we take
action that helps it to do so.

It is our collective duty to take
heed of that lesson and find
ways to make the temporary
reduction a permanent one.

The higher cost of SAF
compared with conventional jet
fuel is a barrier to its adoption
with factors including feedstock
costs, processing technologies
and limited economies of scale
contributing to the price disparity.

Airlines are hesitant
to invest in SAF without
government incentives or
mandates to support the
transition. In the absence of
information, ignorance and
disinterest about the benefits
of SAF is widespread.

Economies of scale

Above all, SAF must be

economically viable to encourage

its widespread adoption. It

needs significant investment

and support — because without

it, the aviation industry will

almost certainly struggle to

become more sustainable.
Greater public understanding

and acceptance of SAF is crucial
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to drive demand. Governments
have a key role to play in this
transition by providing clear
policies and financial incentives,
like those given to the solar

and wind energy sectors.

While some have questioned
early-generation forms of SAF for
its sources and the effectiveness
of its mixtures, they have
overlooked the potential it holds
and the benefits it can deliver.

The Carbon Offsetting
and Reduction Scheme
for International Aviation
(CORSIA) framework allows for
feedstocks including cooking
oil, by-products and palm oil
mill effluent (POME) to be
repurposed, expanding options
for greater production volumes.

Continuing improvements
in production methods and
feedstock selection can
further enhance emissions
reduction and boost the
sustainability of SAF.

It is vital we take advantage
of these opportunities and
take our first steps towards
sustainable aviation.

Collaborative efforts between
governments, airlines and fuel
producers are essential to create
a supportive environment for the
development of SAF and that is
the approach we energetically
advocate at EcoCeres.

EcoCeres produces SAF
made exclusively by repurposing
waste feedstock. Our SAF is
derived from 100% waste-based
biomass and can achieve up to
a 90% reduction in greenhouse
gas emissions compared
to conventional jet fuel.

By focusing on waste
feedstock, EcoCeres not
only contributes to reducing
emissions, but also helps
address waste management
issues. We are also developing
systematic tools to enhance
traceability in our supply chain
to ensure compliance with
sustainability standards.

Our new plant in Malaysia is
expected to be completed by the
end of this year which will enable
us to increase our total annual
production to 770,000 metric
tonnes of renewable fuels, the
majority of which will be SAF.

We recently teamed up

with HSBC Hong Kong and
Cathay Pacific to establish

a SAF ecosystem in Hong
Kong, promoting innovation
and improving the traceability
of the travel supply chain.

Under the arrangement, HSCB
entered into a one-time purchase
agreement for SAF produced
by EcoCeres, which will be
used to refuel Cathay Pacific
aircraft flying out of Hong Kong.

The partnership allows HSCB
and Cathay Pacific to share the
costs of SAF while generating
carbon offsetting benefits for
both of them, creating a viable
economic model for businesses
and airlines to work together
towards aviation decarbonisation.

We hope this ground-
breaking initiative will inspire
global efforts towards
meaningful decarbonisation
in the aviation sector.

However, much work
remains to be done to
generate the amount of interest
and partnerships needed
to make this possible.

The outlook for SAF is
both challenging and hopeful.
While the price of SAF is
expected to remain relatively
high in the foreseeable
future, ongoing research and
development in SAF production
technologies can lead to more
cost-effective processes.

Despite the obstacles, the
potential benefits of SAF in
addressing climate change
and promoting sustainable
aviation are immense.

The journey towards
widespread adoption requires
cooperation, innovation and
commitment — but the rewards
in sustainability, economic
growth, and energy security will
make it well worth the effort.

Bear in mind those days
five years ago when our skies
became bluer, and the air we
breathed a little cleaner. That
was a vision not only of the
past but of the future if we
are brave enough to innovate,
cooperate, and change for the
good of generations to come.

For more information:
Visit ecoceres.com

> Feedstock
diversity and
flexibility are key to
sustainable fuels

by Conor Madigan, CEO of
Aether Fuels, a next-generation
sustainable fuels and climate
technology company

FULLY-SCALED production
of sustainable aviation fuel
(SAF) will enable the aviation
industry to achieve its net-zero
ambitions, but how to do this
remains an unsolved challenge.

At the same time, the last
decade has seen intense
innovation in the SAF industry,
with major breakthroughs in
production technology and new
feedstock utilisation pathways.

If these innovations can
translate into commercial
projects, we will experience a
step change in SAF adoption.

One of the keys to this step
change is a smart feedstock
strategy that emphasises
flexibility to unlock the full
potential of the world’s abundant
waste carbon streams and
accelerate scale up.

The need for feedstock
diversity

Many SAF projects struggle
with feedstocks that are too
expensive, too scarce, or both.
Today SAF is overwhelmingly
produced using the hydro-
processed esters and fatty
acids (HEFA) process, which
converts waste fats, oils and
greases from sources like used
cooking oil and animal fats.

(Some synthetic jet fuel is also
produced via the HEFA process
using crop-based feeds like
canola and soybean oil, but
because such feeds compete
with food production, these are
usually not considered part of
the long term SAF solution).

HEFA-based SAF has been
a huge step forward for the
industry, but we are already
running out of feedstocks
for this process and SAF
adoption is still in the low
single digit percent range.

Developing new (and more
scalable) carbon feedstock
streams, and the process
technologies to convert them
cost-efficiently into fuel, is
a core requirement of the
next phase of SAF growth.

It is also worth noting that
increasingly, the maritime
industry is also coming into
focus as a critical consumer
of sustainable fuels.

Ships can utilise fuels
produced from waste fats and
oils via both the HEFA and
the lower cost FAME (fatty
acid methylester) routes.

Since both rely on the
same feedstock streams,
both industries face the
same scaling challenge.

A recent report from DNV, the
world’s leading classification
society, highlighted the tight
supply of feedstocks for these
pathways as a significant
concern, particularly as — the
report argued — shipping will be
behind aviation in the queue for
HEFA/FAME-based fuel due to
the higher market value currently
assigned to sustainability
in the aviation industry.

So, what are the alternative
(and more abundant) waste
feedstocks we can use to
meet the massive need
from these industries?

When considering
waste feedstocks it is first
essential to ensure they are
genuinely sustainable.

To qualify, the feedstock must
meet a number of conditions.

First, it must be genuine
waste. Second, it must not
compete with food production,
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“Ilechnologies that are unable to
achieve economical large-scale
production for many years will fall
behind technologies that can”

and finally, it must not degrade
the land use to produce it.

Take forestry waste, for
example. For this to meet
the above criteria, it must
be true waste in the form of
residues and wood processing
waste which does not further
contribute to deforestation.

Other potential waste
streams include biogas from
anaerobically digested waste,
or agricultural waste, such as
sugar cane bagasse, empty
fruit bunches from palm oil
production, rice husks, corn
stover/stalks or wheat straw
derived from crops cultivated
in existing agricultural land.

In addition, one can utilise
industrial waste gas - the gasses
emitted by various industrial
processes — that have no
alternative economic use (other
than to burn for heat/energy).

One can also utilise municipal
solid waste (MSW), which
includes trash like plastics,
paper, yard trimmings and
food scraps that are disposed
in landfill. Finally, one can use
waste carbon, carbon dioxide
captured by direct air capture.

Collectively these waste
streams are vastly more abundant
than waste fats and oils and are
sufficient to meet the world’s
demand for sustainable fuels.

Unlocking the potential of
diverse feedstocks

Direct air captured (DAC) CO: has
theoretically unlimited availability,
but it requires large amounts of
relatively expensive hydrogen
and today it has relatively
uncompetitive production costs.
This limits the near term
potential for this route to
scale, but in the long run this
route has huge potential.
Ideally, one would like to
have a process technology

biofuels international

that can efficiently convert
CO: and H- feeds, to take full
advantage of that route once
DAC CO: and H. costs come
down, but which can also be
applied today to convert other
more economical feedstocks.

This way the industry can get
access to more economical fuels
in the near term, gaining the
critical learning (and resulting
cost efficiencies) that comes with
many repeat builds of large-
scale production facilities.

Crucially, technologies that are
unable to achieve economical
large-scale production for
many years will necessarily
fall behind those technologies
that can get into economical
large scale production now.

Even if one has such
“feedstock flexible” technology,
if one wants to actually utilise
a diverse range of waste
feedstocks, they must tackle
the implications of collecting,
aggregating and transporting
the many different feedstocks.

For instance, transporting
some feedstocks, such as
solid waste feedstocks, can
incur steep economic and
environmental costs.

Similarly, transporting industrial
waste gases long distances
is also often ill-advised due to
the need to build dedicated
pipelines for such transport.

For such feeds, it is necessary
to utilise the waste streams near
where the waste is produced,
and at a scale that matches
the waste generation rate.

In some cases, the scale of
such plants will be too small to
be economically competitive.

Even when some long-distance
transport is viable — for example,
for biomethane/renewable natural
gas utilising existing natural gas
pipeline networks — one is still
faced with geographic constraints
that mean that what works
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in one geography will not,
necessarily, work in another.
However, this merely
reinforces the value of having
a conversion technology that
can be used to convert a wide
range of feedstocks and which,
thus, can be deployed in more
plants across the world.
While it is simple to say
that we should utilise a
wide range of feedstocks,
it is important to carefully
prioritise which to tackle first.
The present cost
challenge with DAC CO.
and H: feedstocks argues
for scaling that route once
feedstock costs come down.
Municipal solid waste is an
exciting feedstock that can
solve both the sustainable
fuels problem and the
waste problem, but it is
also notoriously difficult to
process compared to other
feedstocks that can be used
first with less technical risk.
Which feedstocks to utilise
should be carefully evaluated
not only based on availability
and cost, but also on technical
difficulty, regulatory support
and existing supply chains/
infrastructure for aggregation.
Feedstock diversification
and process flexibility is not
just an economic imperative to
produce enough SAF to meet
the coming market demand; it
is also a practical strategy for
innovators in the field to build
technology solutions that better
address existing market forces.
Particularly solutions that
utilise a wide range of relatively
economic feedstocks today,
while still being optimised
for CO: and H. conversion,
can build to scale now to
gain critical technology
learning sooner, and then
can be better positioned to
capitalise on the CO. and H.
route once the feedstocks
costs are reasonable.
Therefore, the industry
can get the benefit of more
economical sustainable fuels
sooner — creating a win-win.

For more information:
Visit aetherfuels.com

> Will 2025 be

the year Europe
catches up with the
rest of the world?

by David Carpintero, the
Director General of ePURE,
the European renewable
ethanol association

AFTER A tumultuous year

in European politics and
transatlantic relations, the
EU’s new policy buzzwords
are ‘competitiveness’ and
‘strategic autonomy’ — and
the coming months will see
some recalibrating of key
legislation on climate change,
energy, trade and transport.

The question as 2025 begins
is whether policymakers will be
willing to put words into actions
with a more pragmatic approach
when it comes to biofuels.

That is certainly what other
countries around the world
have been doing - not just
countries such as Brazil
and the US that have long
seen the value of biofuels,
but also Japan, Indonesia
and India, which have all
instituted policies making more
effective use of sustainable
biofuels in the effort to reduce
emissions in transport.

Innovative technologies

In Japan, for example, Toyota is

developing innovative technology

for new internal combustion

engines that run on green fuel

including renewable ethanol.
India has ramped up

its support for a domestic

ethanol industry; Brazil and

the US have reconfirmed their
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consistent policies to support
renewable ethanol industries.

In Europe, not so much.

The EU is still placing all of

its transport decarbonisation
bets on one technology —
electrification — even though

the European Court of Auditors
has warned that this could leave
the EU vulnerable to over-
reliance on battery technology
and raw materials whose
supply is not guaranteed.

It is not just a matter of finding
the best way to achieve the
ambitious targets the EU has
set for itself in the fight against
climate change; it is also a matter
of rising to the challenge of
staying economically competitive.

This was underlined
dramatically recently in a
report to the Commission
from Mario Draghi, who said
the EU should take a more
pragmatic, technology-open
approach to achieving its

Fit for 55 goals and unleash
the potential of sustainable
low-carbon alternative fuels
such as renewable ethanol.

The Draghi report also noted
that while the EU has been
a world leader in developing
renewable energy, thanks in
part to the use of sustainable
biofuels, its recent policy
choices put it at a competitive
disadvantage against the rest
of the world going forward.

Opening up to the contribution
of renewable fuels as early
as possible will not only help
broaden the range of solutions
and preserve affordable mobility
for all EU citizens, but it will also
also lead to faster emissions
reduction instead of waiting for

sales of battery electric vehicles
to grow and the infrastructure
they require to develop.

To succeed, we need all
solutions - this includes
both electrification and
renewable fuels.

In the coming months,
as the EU moves to clarify
its definition of CO--neutral
fuels, it should take this
reality into consideration.

It should also consider the
major innovations in production
that are already increasing the
GHG-savings score of renewable
ethanol, in some cases to more
than 90% compared to fossil fuel.

All renewable ethanol that is
compliant with the Renewable
Energy Directive (RED) should

“The EU is still placing all of its
transport decarbonisation bets on
one technology — electrification”

be included in the definition
of CO-neutral fuels.

Such a technology-open
approach is essential, as Draghi
pointed out. “The technological
neutrality principle, which has
been a guiding principle of
EU legislation, has not always
been applied in the automotive
sector,” his report stated. It
noted the upcoming review
of the CO: for cars regulation
“should follow a technologically
neutral approach and should
take stock of market and
technological developments.”

The question now is whether
the new Commission and
Parliament will take these
persuasive arguments into
consideration and make it
easier for the EU to meet
transport decarbonisation
goals everyone supports.

For more information:
Visit epure.org

> What awaits
SAF in the
months ahead

by Milica Foli¢,
Director, Topsoe

ON 22 JULY last year, my
local airport, Copenhagen
Airport, witnessed a record-
breaking 115,000 passengers
in a single day, surpassing
pre-pandemic levels.

July 2024 became the busiest
month in the airport’s 99-year
history, reflecting a global trend.

In fact, ICAO projects
that air transport demand
will continue to rise by an
average of 4.3% annually
over the next two decades.

When the ReFuelEU mandate
states that 70% of aviation fuel
must be SAF by 2050, that is not
70% of the 2024 fuel total, but of
the projected demand in 2050.

We have some challenges ahead.

Progress is happening

Some of the trends we are
seeing emerge, will continue in
2025 and beyond. Emerging
markets are showing significant
interest in producing SAF,

and are aiming to export

to regulated zones while
gradually implementing
domestic mandates.

The EU is actively promoting
innovation, securing funding
and creating supportive
regulatory frameworks to
make eSAF a reality.

Robust regulations supporting
SAF supply and demand are
being enforced in the EU, UK,
US and Brazil, with countries like
China, Japan, India, Malaysia,
Indonesia, and the UAE

developing their own frameworks.

Investment in SAF projects
has grown, reflecting increasing
confidence in the sector.

Airlines, cargo companies,
and various corporations are

making voluntary commitments
to use SAF to reduce Scope

3 emissions, complementing
regulatory efforts.

Not all blue skies

The path to SAF is not without
turbulence. We have seen
renewable projects cancelled
or postponed due to various
factors, including a preference
for short-term investments in
refining, higher margins in fossil
fuels, mid-term uncertainties
in the SAF market and pricing
and a lack of meaningful
offtake agreements.

It also crossed a spectrum
of players from Shell and bp to
Fulcrum BioEnergy and Oceania
Biofuels — and it is possible we
will see a few more delayed or
cancelled projects this year.

However, it is important to note
that some projects are simply
on hold, awaiting a more stable
market and pricing structure
as SAF production scales.

A more discernable pattern
that will be carried into 2025
is the extension of project
timelines, with increased
dialogue time and time to Final
Investment Decisions (FID).

Legislators need to further
strengthen support to help
accelerate progress. Current
regulations still lack sufficient
impact to drive SAF demand
globally. While EU mandates
starting in 2025 will help, a more
widespread regulatory approach
is needed to meaningfully
boost demand and close
existing regulatory gaps.

A promising market

Despite some delays, the SAF
market remains promising, with
mandates growing and demand
consistently outpacing supply.

At Topsoe, for instance, we
are engaged in discussions for
over 320,000 barrels per stream
day (bpsd) in licensed projects
at various development stages.

Success will come through
continued collaboration.
Currently, we have five renewable
diesel or SAF projects at FID
and 21 in operation, with
an additional 40 renewable
projects in the pipeline,
excluding co-processing.

In synfuels, we are advancing
four biofuels projects and two
eFuels projects, including
one at the demonstration
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stage, which shows strong
potential to proceed.

The market looks strong and
active from our perspective
as we enter the final five
years of the decade.

De-risking technology

De-risking in general continues
to be a major factor for SAF
producers and when it comes
to de-risking technology, it
will continue to be top of our
priorities for our customers.
Topsoe is involved in
technology projects that
conservatively represent about
one-third of the SAF market.
Our longest-running renewable
fuel reference has been
operational for over 14 years,
with our HydroFlex™ technology.
So, for processing a variety of
renewable feedstocks, we have
reliable technology with a good
yield. However, in such an active
space, we are not resting.
It is crucial for solution
providers like us to focus
on preparing catalysts and
technology for life beyond
Hydrotreated Esters and Fatty
Acids (HEFA). Solid waste and
third generation feedstocks,
expected to reach 3.4 billion
tonnes by 2050, represent
a much more abundant
and sustainable resource.
We must be prepared.

The technology outlook

For solid feedstocks, we are
seeing growing interest in

biofuels international
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turbulence. We have seen
renewable projects cancelled or
postponed due to various factors”

solutions like G2L™ Biofuels for
synthetic- and gas-based SAF
and G2L™ eFuels for renewable
energy-based production.

In 2025, we will continue
to advance MTJet™ Biofuels
and MTJet™ eFuels, methanol-
to-jet technologies.

eSAF holds vast potential,
but this faces logistical
challenges, requiring affordable
hydrogen and biogenic CO..

Achieving economies of scale
will depend on first movers,
mandates and subsidies —
it's a matter of time, but we
may see some meaningful
movement this year.

Elsewhere, our ETJ technology
is not yet branded or ready for
rollout, but we are developing a
differentiated solution with strong
potential for future SAF pathways
— details will follow soon.

Processes like gasification and
pyrolysis need further maturity
for broad roll out, but Topsoe is
actively engaging in projects to
prepare for commercial viability,
with promising progress ahead.

Looking further ahead

If we want to look further
than 2025, we still need a
crystal ball. Our stance on
feedstocks and pathways

is simple - test, de-risk, be
ready and remain flexible.
Central to this is working in
knowledge-based partnerships,
collaborating meaningfully
across the value chain.

In a fast-growing SAF space,
it will be important to share
experience and best practices
with both new entrants and
established fuel producers.

This means not only ensuring
the best solution and catalysts
are delivered for each unique
project, but also assisting
customers in reaching FID and
enabling cost-efficient, future-
proofed SAF production.

The SAF space is buzzing,
and we are very optimistic
heading into this year.

The industry has progressed
from what might be possible
to the point where we are
making it happen and ironing
out the creases for further
production pathways. Our
journey has begun.

De-risking technology
pathways, staying agile in
feedstock processing and
working in collaboration
will help us overcome the
barriers that still exist.

For more information:
Visit topsoe.com

> An overview

of global biofuel
markets forecast
for the year ahead

by Aida Gonzalez Palomino,
Chief Analyst at SGS INSPIRE

THE GLOBAL biofuels market
is expected to grow and diversify
in 2025 thanks to efforts to
reduce carbon emissions and
build more sustainable energy
systems. However, the growth
will be uneven depending on
regional policies, infrastructure
and economic factors.

The European Union, the
US, Asia Pacific and Latin
America, especially Brazil, will
likely see biofuel uptake.

This is due to their advanced
biofuel markets, supportive
policies and subsidies. Moreover,
concerns over biofuel fraud will
likely lead to enhanced regulatory
oversight in the EU this year.

However, in Africa, parts of
Asia Pacific and other developing
economies, biofuel adoption is
increasing more slowly due to
limited infrastructure, less policy
support and higher costs.

Nevertheless, some
countries are making significant
strides with dedicated
blending programmes.

Asia Pacific

According to SGS INSPIRE,
bio-based fuels will continue to
be part of efforts to reduce the
fuel import bill in Asia Pacific.
Previously, China primarily
exported biodiesel to
international markets, but in
2024, largely driven by the
impact of European anti-
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dumping policies, the Chinese
government began collaborating
with local companies and
authorities to promote the use
of biodiesel in on-road vehicles
and inland marine sectors.

In Indonesia, plans are
underway to increase the
biodiesel blend to B40 for
regular diesel and to introduce
a 5% renewable diesel blend in
premium diesel from this January.

Additionally, there is a
proposal to implement a 50%
palm oil-based biodiesel blend
(B50) by early 2025, though
industry experts suggest this may
be more feasible by the end of
the year due to required testing
and capacity enhancements.

The Malaysian government
planned to expand the
B20 biodiesel blend
nationwide in 2024.

However, it is currently
supplied only in specific regions,
including Langkawi and Sarawak.

In 2025, the government
may introduce the B30
biodiesel blend in the latter
half of the year, depending
on biodiesel availability.

While India may slightly miss
its 20% ethanol blending target
by the end of the first quarter of
2025, it is expected to achieve
this goal in the second half
of the year, facilitated by the
introduction of Ethanol-100
and flex-fuel vehicles.

In the Philippines, an increase
in the biodiesel mandate to B4 is
anticipated in the fourth quarter,
alongside the availability of E20
in the market. Thailand plans
to phase out the E10 regular
grade, focusing on E20 and
B7 as primary biofuel grades.

Europe

The European demand for

advanced biofuels has been

growing since 2018 and

will keep growing in 2025

for use in transport fuels.
EU’s production of advanced

biofuels is expected to rise,

driven by the transposition

of the Renewable Energy

Directive Il (RED lll) into

national laws by 2025, the

implementation of sustainable

aviation fuel (SAF) mandates,

and GHG intensity reduction
targets in the marine sector.
A SAF mandate in the UK
started on January 1 with
several projects receiving
government funding to boost
domestic SAF production.
The Union Database for
Biofuels (UDB), launched in
2024 to combat certification
fraud, may face a delayed
mandatory implementation
to January 1, 2026, due to
technical challenges after 16
EU member states, including
France, Germany, ltaly and
Spain, requested the delay.
In early March 20283, there
were reports of fraudulent
imports of biodiesel from
China, which were then
sold as advanced biofuels
on the European market.
Consequently, the
Netherlands, France and
Germany have insisted on
anti-fraud investigations
into imported biofuels and
reinforcement of the governance
systems, including granting
EU member states the right to
demand inspection access.
SGS INSPIRE anticipates
that although the UDB may
have a limited initial impact
on the market, it is likely to
improve market transparency
and help stabilise feedstock
prices in the long run by
eliminating counterfeit supplies.

North America

The US Environmental
Protection Agency (EPA) has set
renewable fuel volume targets
for 2025, demonstrating steady
policy support for biofuels.

These targets mandate
minimum blending levels of
renewable fuels, such as
ethanol and biodiesel, into the
national fuel supply and ensure
predictable biofuel demand.

Renewable diesel production
capacity in the US is projected
to continue expanding, although
slower than in recent years.

The US fuel ethanol industry is
also anticipated to grow steadily,
supported by potential year-
round sales of E15 (a blend of
15% ethanol and 85% gasoline),
domestic energy policies and

strong export demand from
Canada, the UK and India.

However, SGS INSPIRE
expects political and regulatory
uncertainties to impact the
biofuels sector trajectory.

Potential policy shifts
due to changes in federal
funding priorities deriving
from the new administration
could weaken renewable
fuel mandates and reduce
incentives for clean energy.

In Canada, the biofuels
industry is projected to
experience steady growth in
2025, driven by supportive
policies like the Clean Fuel
Regulations and increasing
provincial mandates for
renewable fuel blending.

Ethanol demand is expected to
rise in provinces such as Ontario
and Quebec that plan to raise
their blending requirements to
E11 and E12, respectively. This
shift will likely lead to increased
ethanol imports from the US.

Latin America

In Latin America, the market
share of first generation biofuels
will continue to be dominant
in the short and medium term,
with progressively stricter fuel
quality specifications and vehicle
exhaust emission standards.
The Brazilian biodiesel
blending mandate is set to
increase to 15% this year, with
sugarcane and soybean oil
maintaining their dominance
as primary feedstocks
for ethanol and biodiesel
production, respectively.
The 10% biodiesel blending

mandate in fossil diesel is
expected to be reinstated
in 2025 in Colombia.

In Paraguay, fuel ethanol
production is projected to reach
680 million litres, a 6% increase
from 2024, with domestic
consumption anticipated to rise
by 9%, totaling 430 million litres.

Africa

In Africa, the biofuel demand will
depend on the enforcement of
biofuel mandates at national level
in various countries this year.
The example of Uganda
demonstrates the clash
between policies and market.
The Biofuel Act from 2018
promoted the use of biofuels
in transport fuels, but due to
insufficient domestic ethanol
production in the country,
it was not implemented.
In 2020, there was another
attempt at further promoting
the use of biofuels through
the Biofuel Act 2020, but the
enforcement date was delayed to
July 2022 and later to July 2024.
The ethanol mandate of 1% v/v
in gasoline was not implemented
in July 2024 and it is expected to
be delayed until ethanol supply is
sufficient to meet local demand.
Similarly, South Africa has
been considering incentives
to boost biofuels production,
aiming to enforce ethanol and
biodiesel mandates. They had
been introduced in 2015, but,
again, remained unimplemented
due to supply constraints.

For more information:
Visit inspire.sgs.com
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> Advancing
SAF with latest
technology

by Sarah Ellerby, CEO, Nova
Pangaea Technologies

WE START this new year with
unprecedented commitments
to advancing sustainable
aviation fuel (SAF) in the UK
through the SAF mandate
becoming law on 1st January
- solidifying UK at the forefront
of decarbonising aviation.

Anticipated in 2026 is
the introduction of a bill to
support SAF production
through a Revenue Support
Mechanism to encourage
investment into the sector.

All of which is much needed
and alongside investment for
scale-ups and emerging clean
technologies to progress,
develop and deliver.

The UK government’s
legislative support coupled with
investment initiatives such as
the Advanced Fuels Fund have
been instrumental in fostering
progress within the sector.

These efforts are
complemented by global
commitments, as countries
including the US, EU, Singapore
and Japan adopt mandates to
reduce aviation emissions.

Together, these actions signify
a collective determination to
address the pressing challenge
of aviation decarbonisation.

At Nova Pangaea
Technologies our patented
REFNOVA® technology
transforms biomass wastes
and residues into advanced
second-generation (2G)
ethanol, which can be
converted into SAF. REFNOVA
is one of few advanced
innovative 2G technologies
in the world with an ability
to unlock lignocellulosic
non-food derived biomass
without the use of enzymes.

Our flagship project,
Speedbird, in partnership with
British Airways and LanzaJet,
exemplifies the potential of
sustainable innovation.

Project Speedbird is a key
UK SAF plant and received £9
million (€10.6 million) from the
UK government’s Advanced
Fuels Fund. The facility will
produce 102 million litres of
SAF annually, reducing CO2
emissions, on a net lifecycle
basis, by 230,000 tonnes a year.

As aviation decarbonisation
becomes a global mandate,
we are committed to providing
a clean technology solution
to address climate change.

REFNOVA reduces net
carbon emissions by replacing
fossil-based products and
enables government and
airlines to meet mandates,
decarbonisation targets, and
provide a pathway to net-zero.

Looking ahead, 2025 is a
pivotal year for the company. As
a scale-up, we embrace growth,
evolution and adaptability.

Our progress reflects the
resilience of our talented
team and the strength of our
partnerships. Scaling isn’t
merely about expansion; it's
about learning, innovating
and strengthening our
impact. Together, we are
shaping a sustainable future
for aviation and beyond.

For more information:
Visit novapangaea.com

“The UK government’s legislative
support coupled with investment
have been instrumental”
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> What IATA is
doing to promote
the use of SAF

by Daniel Chereau,
Head of Fuel at IATA

IATA HAS set an ambitious
goal for the aviation industry
to reach net-zero carbon
emissions by 2050, with
SAF playing a critical role.

IATA views SAF as the most
viable near-term solutions for
achieving this target, alongside
operational efficiencies, new
aircraft technologies and
carbon offsetting mechanisms.

The organisation has adopted
multi-faceted approaches to
promoting SAF - through policy
and public advocacy, sharing
best practices for supply chain
development, transparency
tools, airline engagement
— aimed at making SAF a
mainstream, affordable and
reliable solution for aviation’s
decarbonisation journey.

More recently, IATA has
introduced two key initiatives
to promote the use of
sustainable aviation fuel
(SAF) — the SAF Registry
and the SAF Matchmaker.

These are important tools
to reduce the barriers for
different parties to enter the SAF
market. The Registry ensures
transparency and accountability
in the SAF market, while the
Matchmaker facilitates the
efficient procurement of SAF.

Bringing costs down

SAF is already much more
expensive than conventional
aviation fuel (CAF), so the
goal is to bring all transaction

costs down to reduce the
burden on airlines and
their users/passengers.

The aim is to make it easier for
suppliers to sell their SAF and
for airlines and customers to find
and pay for it, and subsequently
claim the environmental
attributes associated with the
SAF they have purchased.

IATA SAF Registry

The IATA SAF Registry is a
global tracking and accounting
system for SAF claims. Its
purpose is to enhance credibility
and trust in SAF transactions
by providing a platform where
airlines, fuel producers and
other relevant stakeholders can
register SAF purchases, track
their use and claim associated
carbon emission reductions.
The SAF Registry will help:

* Avoid double counting:
Ensuring that the
environmental benefits of
SAF (i.e, carbon emission
reductions) are not unduly
claimed by multiple parties.
Facilitate SAF transactions:
Allowing stakeholders to
easily track and account for
SAF purchases and their
related emissions reductions.
Provide transparency:
Offering a trusted, auditable
platform for recording

SAF transactions, helping
regulators, industry players
and the public understand
SAF’s environmental
contributions.

The IATA Registry is part of the
broader effort to accelerate

the use of SAF in achieving

the aviation industry’s carbon
reduction goals, including
IATA’s target of net-zero
emissions by 2050.

This tool aims to enable all
stakeholders in the aviation
value chain to make the
claims they are eligible to
make, using flexible and
robust chain of custody
mechanisms such as mass
balance and book and claim.

IATA SAF Matchmaker

The IATA SAF Matchmaker is a
platform designed to connect
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airlines and SAF producers or
suppliers. Its primary objective
is to facilitate the scaling up

of SAF production and usage
by linking interested airlines
with existing and potential SAF
suppliers. The platform will:

¢ Bridge the supply-demand
gap: Airlines looking
to reduce their carbon
emissions will be able to
find and collaborate with
SAF producers to ensure
a steady supply of fuel.

Accelerate SAF adoption:
By increasing the visibility
of SAF producers, allowing
airlines to diversify their
fuel sourcing, thus allowing
SAF to become a larger
part of their fuel mix.

Support industry-wide
collaboration: Providing a
centralised space for airlines
and SAF suppliers to access
information, helping to build
a more sustainable supply
chain for aviation fuel.

By bringing together airlines
and suppliers on a single
platform, the SAF Matchmaker
can streamline the process of

finding and purchasing SAF.
This can help to accelerate the
adoption of SAF and contribute
to the aviation industry’s
decarbonisation goals.

Both the IATA SAF Registry
and the SAF Matchmaker
are designed to address
the challenges in scaling up
SAF usage, ensuring that the
aviation industry moves toward
decarbonisation in a more

structured and transparent way.

In addition to the ongoing
work on these solutions, IATA
also focuses on ongoing
capacity building efforts, for
instance through regional
workshops around the world,
to explain to airlines and
policymakers the basics of
SAF use from a policy and
compliance perspective.

With the full implementation
of CORSIA and the start of
the European mandate around
the corner, airlines need to
understand their options
and how to use their SAF
purchases to reduce their
obligations under CORSIA
and/or EU ETS. The purpose
of these workshops is to
facilitate compliance.

For more information:
Visit iata.org

“SAF is already much more
expensive than conventional
aviation fuel (CAF), so the goal is to
bring all transaction costs down to
reduce the burden on airlines and
their users/passengers”

> Another intense
year for waste-
based and
advanced biofuels
regulation

by Angel Alvarez Alberdi,
EWABA'’s Secretary General

THIS YEAR will be a
particularly consequential
year for the waste-based and
advanced biofuels industry,
if there ever was one.
On the regulatory front
one cannot avoid but start by
acknowledging the market
impact of the obligations set
forth in the FuelEU Maritime and
ReFuelEU Aviation Regulations,
effective as from 1 January,
which are each expected to
create roughly a million tonnes
of extra demand of waste-based
and advanced biofuel this year.
That is only the beginning
as the mandates (GHG
reduction and incorporation of
renewable fuels, respectively)
will increase on a yearly basis.
These increases of final
product will be definitely helped
by the proposed revision of
Annex IX of the Renewable
Energy Directive, which is
adding a number of novel
feedstocks to the EU eligibility
list, most notably intermediate
crops, including cover
crops, which are particularly
promising given the significant
potential volumes at stake
and their optimal physical
properties for the purposes
of biofuels production.
The transposition deadline
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of the Annex IX revision expires
on 14 September and for it

to properly work and drive
additional feedstock volumes
to the market, the European
Commission is expected

to deliver sound regulatory
guidance on how to apply

the conditionality on cover
crops (that is, detailing how
cover crops can be grown and
harvested for the purposes of
RED compliance) and equally
importantly, further improving
the EU biofuels certification
system to, among other issues,
meet the inherent challenges
of certifying cover crops,
which are physically identical
as conventional crops.

New legislation

The Commission will deliver
on these two topics in a widely
awaited implementing act due
in the first half of this year.

We expect a draft of this
secondary legislation to see the
light roughly at the same time
as the Commission agrees with
member states the final date on
which the union database for
biofuels (UDB) becomes entirely
operational, thus bringing a
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“On the regulatory front one cannot avoid but start by
acknowledging the market impact of the obligations
set forth in the FuelEU Maritime and RefFuelEU
Aviation Regulations, which are each expected to
create roughly a million tonnes of extra demand of
waste-based and advanced biofuel this year”

new layer of transparency and
traceability to the market.

This year also marks
the beginning in earnest of
the second Von der Leyen
Commission, whose regulatory
output will be somewhat
conditioned by the Draghi
Report, which dictates that the
new European agenda should
aim to decarbonise at the
same time as reindustrialise.

This dichotomy will have wide-
ranging consequences. Most
pieces of legislation affecting our
industry will be revised before
this term ends on 2029, from
the RED Il to the maritime and
aviation regulations, to the CO:.
emission standards for cars,
vans and heavy-duty vehicles.

The system of promotion of

renewable fuels will be once
again up for grabs and our
industry has a clear idea of
what is needed to end past
conceptual mistakes — ambitious
targets should be coupled

with made in EU provisions.

It simply cannot be anymore
that the EU system promotes
first and foremost third-country
production to the detriment
of the domestic industry.

Trade defence measures
are not enough — we need a
fundamental policy change,
and its seed is being planted
at the moment as preparatory
work on legislative revisions
is timidly starting.

Speaking about fundamental
conceptual shifts, the EU’s
approach to the promotion

of electromobility will also

be readdressed following
Draghi’s indications - the
industry at large is working
hard to prove that carbon-
neutral fuels including
biodiesel have a major role to
play in the decarbonisation
of the road transport sector
well beyond 2035.

EU institutions will need to
display cool-headed pragmatism
when revising CO. emission
standards, starting already
this year as well, and deliver
a truly technologically neutral
solution that integrates our
decarbonisation potential.

For more information:
Visit ewaba.eu

» Biosolids to SAF is the future

by Kip Cleverley, Chief Sustainability Officer,
Synagro Technologies, Inc. and James Hygate OBE,
Chief Executive Officer, Firefly Green Fuels

=)

THE FUTURE for the
sustainable aviation fuel
(SAF) market looks very
bright — demand is huge and
motivation to meet international
mandates remains high.

Even brighter is the future
for one emerging pathway —
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biosolids to jet fuel — pioneered
by British company Firefly Green
Fuels. The technology behind
converting biosolids to biocrude
has been proven and the fuel
that this process produces is
practically indistinguishable
from fossil jet fuel.

Biosolids, it seems, are an
ideal feedstock for creating SAF
— sustainable, abundant and low
value. This is fantastic news for
the aviation industry, which is
currently responsible for around
2.5% of global CO2 emissions.

Synagro and Firefly
partnership

The partnership between
Synagro Technologies, Inc. and
Firefly Green Fuels is working
to bring Firefly’s innovative
fuel-production techniques

to the American market.

Firefly has developed a novel
process to turn biosolids into
biocrude. From there, Firefly is
able to produce a product slate
of highly sustainable, high-
performance fuels, including SAF.

Synagro, North America’s

preeminent provider of
sustainable solutions for
biosolids, organics and
residuals, will be the exclusive
US supplier of feedstock used

in Firefly’s novel process.
Finding and employing beneficial
uses for biosolids is core

to Synagro’s business; you
could say it is in their DNA.

This partnership will provide
huge benefits to both companies
and will enable Firefly’s
groundbreaking technology
to scale across the US.

Firefly’s waste-to-fuel process
uses hydrothermal liquefaction,
which chemically alters biosolids
waste, breaking it down into
biocrude and biochar. The crude
is then upgraded into SAF and
the remaining biochar goes to
various other uses. Independent
analysis by Cranfield University



http://ewaba.eu

® biofuels outlook 25

has shown Firefly’s SAF offers
a highly significant 92% CO2e
saving versus fossil jet fuel.

Demand for SAF

SAF mandates have become
increasingly common in
recent years as countries
seek to limit carbon emissions
from the aviation industry.
Many major economies have
now published a roadmap for
future mandates, requiring
flights to use a percentage
blend of SAF in their fuels from
2030 onwards. In the US, the
SAF Grand Challenge targets
three billion gallons of domestic
SAF by 2030 and 35 billion
gallons of SAF to satisfy 100%
of domestic demand by 2050.
As these targets drive global
demand, new SAF producers
and pathways like Firefly’s are
needed in order to increase the
availability of low-carbon fuels.
It's basic economics. As
demand propels the construction
of new SAF plants, supply
chains will accelerate. In the
US, Synagro brings its expertise
and strong relationships with
municipalities, where biosolids
are sourced, along with its
rail and other transportation
solutions, to enable Firefly
to create SAF for the US
and global markets.
“The exciting thing about
our pathway is that there is
a huge amount of feedstock
ready to use right away. Firefly’s
solution is very adaptable, it
will easily plug in to Synagro’s
existing infrastructure and can
be implemented anywhere
in the world where biosolids
are collected and processed.
This partnership will be a
win-win for all involved,” said
Firefly CEO James Hygate.

Looking ahead in 2025

The two companies will begin
preliminary work on developing
the concept for a US-based
plant in 2025-26, with plans

to have key decisions such

as site and scale shortly

after. In the meantime, Firefly
is moving ahead to build its
first full, commercial-scale

“Biosolids, it seems, are an
ideal feedstock for creating
SAF — sustainable, abundant and
low value”

facility in the UK, slated to be
in production by 2028-29.

Once the fuel has been
qualified by the American
Society for Testing and Materials
(ASTM), it can be used for
commercial flights. Given the
urgent market need, however,
and the proven high-quality
nature of Firefly’s fuel, the team
expect this process to move
quickly. Firefly already have data
from multiple, independent tests
in US and EU labs that have
confirmed Firefly’s product to be
near chemically indistinguishable
from fossil jet fuel.

Once complete, the UK
first-of-a-kind commercial-scale
facility will provide a model and
proof of concept for the second
facility to be located in the US.

“This sustainable innovation
will be a major milestone in
our fight to mitigate climate
change,” said Kip Cleverley.
“We are excited to work with
Firefly to advance this project
toward commercialisation for
people and the planet.”

For 2025 and 2026, project
streams in the US include
scoping the initial demonstration
site, estimating scale, identifying
offtakes and investigating the
necessary permits. Discussions
are ongoing, and the pieces
are coming together. The
goal is to bring this project
to market as quickly as
possible at maximum scale.

An exciting future

As mandates increase

and competition for limited
feedstocks shape the global
market, it is likely that the
demand for, and price of,
SAF will continue to reflect
these economic realities.

It is likely that SAF prices
will continue to reflect these
economic realities, but in the
US, the structure of long-

term supply agreements have
accordingly innovated by
including multiple partners, and
not just the airlines, that can
benefit from the production
process and carbon benefits.

Hence, the importance of
this remarkable partnership.
Biosolids are an inexpensive,
highly abundant and sustainable
material that have incredible
promise as a SAF feedstock.

By working together and
bringing more SAF production
online, the partnership will help
to better balance this supply
and promote the longevity of
the low carbon economy.

The SAF market in 2025 and
beyond will continue to grow,
with new facilities coming online
every year and new offtake
deals being struck between
developers, airlines and others.

The International Air Transport
Association estimates that the
aviation industry will need 400
million tonnes of SAF per year by
2050 to reach net-zero carbon
emissions. This is a substantial
increase from the 0.5 million
tonnes produced in 2023,
demonstrating the scale of the
challenge. Biosolids alone cannot
bridge this gap, but can provide
a significant step along the way.

The partnership between
Synagro and Firefly is at the
junction of energy independence
and a low-carbon economy
fueled by sustainable biosolids
solutions. It cannot get any better.
Both companies’ commitments
to global sustainability are at
the root of this effort and run
in parallel. Biosolids to SAF is
the future, and both Synagro
and Firefly are passionate
about leading the way.

Both Mr Cleverley and
Mr Hygate will be speaking
at our SAF Summit in
Brussels on June 24-25

For ore information:
Visit synargo.com and flyfirefly.uk

» The road ahead
for biofuels policy

by Xavier Noyon, Secretary
General of the European
Biodiesel Board (EBB)

A BRAND new European
Commission, new faces in
Parliament, elections in Germany,
uncertainty in France, Trump 2.0
— there is so much to talk about.

As we are making our first
strides into 2025, the EU
biofuels policy landscape looks
poised for both optimism and
considerable challenges.

The convergence of
geopolitical tensions, evolving
EU policies and industry
innovations will shape the
trajectory of renewable fuels in
ways that could either accelerate
or slow down progress.

All models and projections
are clear, the EU demand for
renewable fuels is bound to
increase — the Renewable Energy
Directive (RED), the European
Trading Scheme (ETS), the
Effort Sharing Regulation, and
the ReFuel EU regulations
for maritime and aviation all
command more biodiesel in
all its diverse applications.

Our industry will need to grow
its production capacities, to
invest in new technologies and
with the difficulties of the two last
years, confidence has been hurt.

What we don’t know:
Uncertainty on the
global stage

In our industry, a lot hinges
on the (international) political
climate. With the return of

biofuels international
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President Donald Trump

to the White House, trade
dynamics are likely to shift.
The weaponisation of trade
defence measures is a
scenario that could spark

a trade war, particularly
between the EU and the US.

One area of contention
to look out for — renewable
energy. However, it might also
prompt the EU to take a harder
look at trade defence and
the World Trade Organisation
(WTO) rules - not just because
they can be improved, but
also because sometimes
it looks like the EU is the
only one abiding by them.

A small but positive sign in
this area is the recent adoption
of automatic registration in
anti-dumping cases. The EBB
has long called for this and its
formalisation is a step in the
right direction for ensuring fair
competition in the EU market.

China’s biofuel production
is another area of uncertainty.
Will the country continue to
focus its growing biodiesel
output on the EU market, or will
it begin developing a domestic
market for these fuels?

This remains to be seen,
but it's a critical issue for EU
producers who are already
grappling with competition
from Chinese imports.

Another issue that the
EBB has been addressing
is non-compliance with the
Renewable Energy Directive
(RED) outside the EU.

It is hampering fair
competition. As there is unequal
enforcement of the same rules,
there is an unequal market.

The EBB has proposed
solutions that will need
swift implementation in the
upcoming policy revision.

The Commission, the
EU member states, NGOs
and even some South East
Asian countries seem to be
in agreement with us - this
ambitious reform needs
to happen in 2025.

What we look forward
to: The open roads, seas
and sky

As an ambitious new European
Commission takes their seat,
one of the most anticipated
developments is the revision

of the CO2 emission standards
for new road vehicles

(cars, vans and trucks).

As discussions intensify around
the role of renewable liquid
fuels in decarbonising transport,
we are seeing more positive
political momentum than ever
before. Thanks to the collective
work of the Working Group
on Monitoring Methodologies
(WGMM), awareness is growing
about the potential of vehicles
running on 100% renewable fuels.

This could result in stronger
regulatory support for biofuels as
a prominent part of the solution
to decarbonise road transport.

Additionally, we are poised for
breakthroughs in other sectors.
The maritime and aviation
industries are increasingly
recognising the role of
renewable fuels, with mandatory
objectives coming into play.

The use of HVO and FAME
in these sectors could see
significant growth, particularly
as sustainability becomes a
key consideration in global
transport regulations.

Lastly, we also hope to see
the promises of the revised
Annex IX to the RED on
intermediate crops and crops
on degraded land materialise.

This new era will also be a
return to the roots of biodiesel,
which began as a renewable
from food and feed crops.

A new year’s resolution
for biofuels

As we step into 2025, one of our
key resolutions is to better tell the
story of the circular bioeconomy
and highlight the broader value
that biofuels bring to the table.
The narrative around biofuels
needs to shift from being simply

“We hope to see the promises
of the revised Annex IX to the RED”

biofuels international
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a renewable energy source
to being recognised as a vital
part of the circular economy.
The utilisation of waste
materials, the production of food
and feed, the valourisation of
by-products and the creation
of valuable (bio)chemicals and
energy all contribute to reducing
our reliance on virgin resources.
HVO and FAME aren't just
renewable fuels - they are
part of a larger, sustainable
system that maximises the
value of waste, residues and
agricultural commodities. This
process generates far more
than just fuel. It's a multifaceted
approach that has the potential
to drive lasting environmental
and economic benefits.

A pivotal year for biofuels

This year is shaping up to be
a pivotal year for the biofuels
industry. On the one hand,
geopolitical tensions and

trade disputes, particularly
with the US and China,
could present challenges
that slow down progress.
On the other hand, EU policy
revisions, growing recognition
of renewable liquid fuels and
new regulatory frameworks in
aviation and maritime sectors are
clear opportunities for growth.
What'’s crucial now is
for industry stakeholders,
policymakers and the public to
understand the broader benefits
of biofuels — not just in terms of
renewable energy, but as a whole.
If we navigate the next few
years with foresight, collaboration,
and an emphasis on innovation,
biofuels will continue to play
a central role in Europe’s
transition to clean energy.

For more information:
Visit ebb-eu.org

BECOME AN EBB SUPPORTER

Stayin
the loop
on critical
EU policy
changes

Open to non-
producing
industry
actors

More info?

Reach out to
info@ebb-eu.org

Supporting
European
biodiesel
production

Network

with the

EU’s largest
producers
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® biofuels sustainable aviation fuel

The Roundtable on Sustainable Biomaterials (RSB), with support from Boeing, has
released a study projecting that Southeast Asia’s bio-based feedstocks have the potential
to meet approximately 12% of global sustainable aviation fuel (SAF) demand by 2050

Feedstock potential
in Southeast Asia

outheast Asia accounts
for nearly 8% of global
jet fuel demand and
thus plays a crucial
role in contributing to the
global sustainable aviation
fuel (SAF) supply, which is
essential for achieving global
aviation decarbonisation goals.
Influenced by international
policy frameworks such as
the International Civil Aviation
Organisation’s Carbon Offsetting
and Reduction Scheme for
International Aviation (ICAO
CORSIA), several ASEAN
member states such as
Singapore, Indonesia, Malaysia,
Thailand and the Philippines
have developed or are exploring
SAF policies and production,
leveraging the region’s
abundant agricultural resources.
SAF demand is growing.
Forty-three international
airlines are committed to
using 13 million tonnes of
SAF by 2030 to meet their
regulatory and voluntary
targets, and the corporate
sector is also showing interest
in purchasing SAF to reduce
business and cargo travel
(Scope 3) emissions through
book and claim approaches.
This growing demand
is mostly linked to SAF’s
sustainability performance, with
a preference for fuels certified
by schemes like the RSB.
Developing local feedstock
and SAF production in
Southeast Asia will stimulate
the regional economy and have
significant positive environmental
and social impacts, provided
sustainability is prioritised.
By adhering to robust and
holistic standards like RSB’s
sustainability framework,

the region can establish a
sustainable and resilient SAF
supply chain that supports
global efforts to reduce
aviation emissions and fosters
regional economic growth.

The report focuses on
megatrends in sustainable
feedstock availability in
Southeast Asia, highlighting
the need for further research
and policy analysis. The
study’s approach consisted of
a review of available literature
on feedstock availability and a
thorough sustainability analysis
that addressed the relevant
social and environmental
risks, such as food security,
rural and social development,
deforestation and water.

Ultimately, it provided a
macro-overview of the region’s
most available and sustainable
feedstock for SAF production
aimed to guide decision-making
rather than detailed information
at a granular level. Integrating

a sustainability lens into this
assessment of feedstock

brings a unique view for future
feedstock study and investment.

Using recommendations

This report serves as a strategic

guide for various stakeholders

involved in developing

SAF in Southeast Asia.
Policymakers within ASEAN

and at the national level can

use the insights to shape

robust policies and frameworks

that adequately address

sustainability risks, thus creating

an enabling environment for SAF

production and utilisation that

meets international sustainability.
Investors can leverage

the trends to make informed

investment decisions in SAF

infrastructure and projects.
Additionally, researchers

and academics can identify

gaps and opportunities for

further studies to enhance the

understanding and development
of sustainable feedstocks.

The report provided
actionable recommendations
for collaboration, policymaking
and investment, ensuring a
comprehensive approach to
advancing SAF in the region.

Feedstock availability and
SAF potential

Southeast Asia boasts
significant potential to produce
SAF, due to its abundant bio-
based feedstock resources,
such as agricultural residues,
sugars, municipal waste,

and some energy crops.

The region’s estimated
feedstock availability could
translate to approximately 45.7
million tonnes of SAF annually
by 2050 - or about 12% of the
total SAF volume needed by the
aviation sector to meet net-zero
goals as estimated by the Air
Transport Action Group (ATAG).

However, current and
projected SAF infrastructure
may not be sufficient to meet
future demand, necessitating
investments in processing
capacity and effective
collection systems.

Sustainability risks

The sustainability lens used in
this assessment is guided by
the RSB principles and criteria,
which describe the best social,
environmental, management,
legal, and rights-based practices
for sustainable production
in a bio-based and circular
economy. The RSB principles
are grounded in a management
and risk-oriented approach.
Together with the RSB’s

biofuels international
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Sustainablity principles and criteria

Principle 11
Management of Inputs
& Waste

Principle 10

Air Quality

Principle 9
Water

Principle &
Soil

online risk assessment

tools and related guidance
documents, this sustainability
lens helps to identify and
manage sustainability issues
in specific contexts, thereby
reducing risks for operators,
brand owners and investors.

Country-level risks

¢ Deforestation is the most
significant risk in the
region, driven primarily
by agricultural expansion,
logging, and infrastructure
development and may
affect compliance with
sustainability standards and
market acceptance of SAF.

Legality Principle 2

Planning. Monitoring &
Improvement

Principle 3
Greenhouse Gas
Emissions

Principle 4

Rights

Rural & Social
Development

ciple &
Local Food Security

Principle 7
Conservation

¢ Governance performance

is essential for enforcing
regulations and

protecting human rights.
Governance risks vary,

with the region showing

an average medium risk.
Water stress is a concern
due to water availability
risks, which may affect
feedstock cultivation,
especially in Indonesia,
Thailand and the Philippines.
Human and labour rights
abuses are at low to medium
risk in most countries.
Ensuring compliance with
international labour standards
is vital for sustainable
feedstock supply chains.

Human & Labour

¢ Food security is at
low to moderate risk
across the region.

* SAF projects adhering to
strict sustainability criteria,
such as the RSB principles
and criteria, can contribute
positively to rural and
social development.

Recommendations for future
research and development

1. Prioritise feedstocks:

Focus on feedstocks with
high-medium availability and
low-medium risks, integrating
sustainability analysis based
on actual supply chains.

2. Expand feedstock research:

Investigate alternative sources
that may contribute to
sustainable SAF production
and were not covered in

this study, due to a lack of
data or because they were
not in the original scope.

They include:

* Agricultural and industrial
waste materials such as
animal fat, non-standard
coconut, palm oil mill effluent
(POME) and palm fatty
acid distillate (PFAD).

¢ Low Indirect Land Use
Change (iLUC) risk crops
like Pongamia, Jatropha
and Miscanthus that are

Forty-three international airlines are committed to using 13 million tonnes of SAF by 2030

biofuels international

suitable for planting on
degraded or unused land.

¢ Alternative feedstock and

technologies such as
recycled carbon, carbon
capture, or green hydrogen.

3. Enhance infrastructure:

Improve transportation
and collection systems
for SAF production.

. Collaborate with regional

organisations and NGOs:
Engage with civil society,
regional organisations,

and the NGO community
in policy and incentive
development, to ensure
broad stakeholder support.

Recommendations for a SAF
enabling environment

1. Strengthen policy

frameworks: Governments
should play an active role in
regional SAF discussions and
strive to create an enabling
environment that incentivises
investments in feedstock
utilisation and SAF production,
while exploring opportunities
for public-private partnerships.

. Enhance regional

collaboration: Promote
knowledge-sharing and other
collaborative initiatives that
leverage each country’s
strengths to accelerate

SAF development.

. Support industry initiatives:

Governments should
incentivise industry-led SAF
production through subsidies
and funding for the most
sustainable feedstock and
production pathways.

. Leverage market

mechanisms: Implement
credible market mechanisms,
such as book and claim, to
bridge the cost gap between
conventional jet fuel and
SAF and accelerate global
market access for SAF
produced in the region. ®

For more information:
visit rsb.org
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IATA highlights the potential South Africa has in developing sustainable aviation fuel

Sleeping giant

he International Air
Transport Association
(IATA) has called
on South Africa
to mobilise its experience,
resources and infrastructure to
accelerate the development of
sustainable aviation fuel (SAF)
production in the country.

The call came after
government and industry officials
gathered in Johannesburg
for the IATA Wings of Change
Focus Africa conference.

“South Africa has vast
potential to become a
leading SAF producer in the
region,” said Marie Owens
Thomsen, IATA’s senior vice-
president for sustainability
and chief economist.

“Additionally there is a waiting
market for SAF as airlines
work to achieve net-zero
carbon emissions by 2050.

“More than a strategy
in support of aviation’s
decarbonisation, it is a strategy

for economic development and
should be a top priority for the

new South African government.

“Across agriculture, energy
and transportation, new jobs
and industries are waiting
to be created that would not
only help fight poverty but
also contribute to greater
energy independence.”

Development

South Africa chaired the ICAO
Assembly where governments
agreed to a long-term goal
aligned with the aviation

industry’s net-zero carbon
emissions by 2050 commitment.
The role of SAF in achieving
this goal was emphasised by
the ICAO CAAF/3 objective
of a 5% average global
reduction in aviation’s carbon
emissions by 2030.
As decarbonising aviation will
require global collaboration, it
is critical that global or regional
stakeholders like states,
development banks, industry,
academia and other relevant
parties bring forces together to
help countries with SAF potential
to develop their industry.

“Airlines are ready and waiting to

purchase SAF as evidenced by

the fact that every drop of SAF

produced has been purchased
and used”

“Airlines are ready and
waiting to purchase SAF as
evidenced by the fact that every
drop of SAF produced has
been purchased and used.

“However, the production
volumes are a minute fraction of
what aviation needs. That's why
it is essential for governments
of countries with production
potential, such as South Africa,
to embrace what is a unique
win-win-win opportunity for
economic development, energy
transition, and decarbonised air
transportation,” said Thomsen.

IATA highlighted several
advantages for South Africa
in developing SAF production,
which have also been noted
by a study undertaken by
World Wildlife Fund (WWF):
¢ Feedstock potential: South

Africa has an abundance of

feedstocks from which SAF

can be derived including
sugarcane low carbon by-
products, and biomass from

biofuels international
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An aircraft approaches Cape Town International Airport

cleared invasive alien plants
(IAPs). With respect to IAPs,
harvesting them will come
with other environmental
benefits such as improved

biodiversity and water security.

In all cases, no feedstocks
would compete with food
production for land or water
use in line with the ICAO
sustainability framework.
Significant production
capacity: The WWF estimates
that South Africa has the
potential to produce between
3.2 and 4.5 billion litres of
SAF annually. This will be
more than meet domestic fuel
demand (1.8 billion litres) and
present an export opportunity,
where policies will be central
for realisation. Achieving
production at the higher range
of potential would require

the co-development of a
green hydrogen capability.
Existing refinery
infrastructure: South

Africa has existing refinery
infrastructure which should

be explored for brownfield
investments - plant
conversions or co-processing.
Experience: South Africa has
long experience in synthetic
fuel production, particularly
the Fischer-Tropsch method.
Moreover, the country’s robust

biofuels international

academic and research
institutions also have a history
of supporting innovations and
technology for fuel production.
It is the time polices are
developed to enable their

role in SAF deployment.
Strategic geographic
location: South Africa’s
airports, particularly Tambo
International Airport in
Johannesburg and Cape Town
International Airport, serve as

important hubs for connecting
flights within Africa and to
other parts of the world.

To capitalise on South Africa’s
SAF potential, IATA urges

the government to adopt a
strategic plan that should
include four critical areas:

1. Industrial infrastructure:

Accelerate the development
of production capabilities

Gltl!lllil!.ltl!
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Tambo International Airport in Johannesburg
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by using existing industrial
infrastructure (brownfield
investment) as a competitive
advantage in the development
and scaling of SAF production.

2.Pooling resources: |dentify
opportunities to develop
SAF by encouraging
collaboration between the
government, private sector
and international partners to
pool resources and expertise.

3.Incentives for research and
development (R&D): Spur
innovation to drive down costs,
increase production volumes,
and diversify source crops/
production methodologies
with tax incentives, grants
and subsidies for R&D
in SAF technologies.

4.Investment in infrastructure:
Support the development
of necessary infrastructure
(greenfield), such as
biorefineries and green
hydrogen production
facilities with tax and
other incentives. ®

For more information:
visit iata.org
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UK’s sustainable aviation fuel mandate has come into effect, requiring flights taking off in the

country’s airports to have 2% SAF in their tanks

Departing with SAF

lights are set to be
greener as the UK’s
ambitious sustainable
aviation fuel (SAF)
mandate officially came into
force on New Year’s Day.

SAF is made from sustainable
sources and by law, this type of
fuel must now make up at least
2% of all jet fuel in flights taking
off from the UK from 2025,
growing year-on-year to 10%
by 2030 and 22% by 2040.

These ambitious but
achievable targets should
see around 1.2 million
tonnes of SAF supplied to
the UK airline industry each
year by 2030 - enough to
circle the globe 3,000 times.

Being one of the first countries
in the world to sign the mandate
into law, the UK is at the forefront
of decarbonising air travel
and is helping to kickstart the
government’s Plan for Change.

Boost growth

Minister for Aviation, Mike
Kane, said: “Together with the
other actions we are taking

to grow a UK SAF industry,
it will support thousands of
skilled jobs in every part of
the country, deliver economic
growth and help make the UK
a clean energy superpower.

“From this moment on,
aviation will be a greener,
more sustainable form of
travel and today marks a
significant milestone for
the UK SAF industry.

“With thousands of jobs
supporting the UK SAF industry
and flying becoming popular
than ever, the mandate will help
deliver our Plan for Change
helping to grow the economy
and give people the freedom to
travel in a more sustainable way.”

Tim Alderslade, CEO of
Airlines UK, added: “UK airlines
support the SAF mandate as
both a powerful and practical
tool for driving down aviation
carbon emissions and a clear
signal that the industry is fully
committed to a net-zero future.

“Our priority is ensuring
airlines have access to the
increasing volumes of SAF
required to meet the mandate

The mandate will grow year-on-year to 10% by 2030 and 22% by 2040
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as global demand soars, at
the most competitive price
possible for consumers.

“The UK mandate is ambitious
and scaling SAF production will
mean further work to expand
eligible feedstocks, incentives
to help cut costs and, critically,
ensuring the design of the
revenue certainty mechanism
enables the UK to increase
production of advanced fuels
this decade whilst keeping costs
as low as possible, critical for
achieving mandate compliance
and avoiding supplier buy-out.”

Karen Dee, chief executive
of AirportsUK, the trade
body for UK airports, stated:
“The SAF mandate is an
important step towards
decarbonising air travel and we
are pleased the government
has continued the work of its
predecessor to implement it.

“Aviation knows it must
reduce carbon emissions and
the mandate is something that
it has long called for to help
establish production of cleaner
fuels. We will continue to
work with all parties to ensure

there is homegrown supply
and that the UK benefits from
this new industry through
jobs and investment.”

Duncan McCourt, chief
executive of Sustainable Aviation,
said: “Sustainable Aviation
welcomes the introduction
of this mandate, which will
drive the demand needed to
help deliver SAF at scale.

“SAF is a critical component in
the industry’s plan to reach net-
zero, representing almost 40%
of the carbon reduction that will
make net-zero a reality in 2050.

“Alongside the mandate,
we also need a well-designed
revenue certainty mechanism
to help accelerate domestic
SAF production and support
compliance with the mandate,
by kickstarting UK SAF
production in earnest this
decade. We look forward to the
upcoming consultation and to
the mechanism being delivered
into law as soon as possible.”

The start of the SAF mandate
is only one milestone on the
UK’s path towards decarbonising
aviation and comes following
the first meeting of the Jet
Zero Taskforce — a new and
refreshed group charting a clear
path toward cleaner aviation.

The government has also
confirmed it will introduce a
revenue certainty mechanism
for SAF producers to
attract investment in new
plants in the UK.

Working alongside the
mandate, it will help to
reduce risk, give investors
the confidence they need to
invest in UK SAF plants and
encourage the supply of SAF
for the UK aviation sector.

A further consultation on the
revenue certainty mechanism will
be launched early this year. ®

For more information:
Visit airlinesuk.org
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Keit reveals the IRmadillo, which is an inline process analyser designed for production

environments

Fitting the biofuel bill

Can you tell our readers a
little bit about Keit?
Keit is the company behind
IRmadillo, a robust monitoring
device which is used to report
on the concentrations of a wide
range of chemicals in real-time.
The IRmadillo began life
inside the Harwell Campus of
the European Space Agency,
near Oxford in the UK. Designed
initially as a device to analyse
the atmosphere on Mars while
surviving the rigors of space
travel, it required little power and
even less maintenance. More
importantly, it was designed
to provide continuous and
accurate measurements, even
after being battered by the
extremes of a rocket launch.

What is the company’s
involvement in the biofuels
space?

Since then, this innovative device
has been refined and redesigned
by Keit for an industrial setting.
The IRmadillo is so robust, it

has found a perfect niche in

the messier end of industrial
production, where equipment
reliability is paramount.

This is particularly true with
biofuels, where natural and
variable feedstocks are brought
together in complex biochemical
reactions, and where the scale
of production is such that small
adjustments at various stages of
the process can result in large
increases in yields and profits.

There are very few locations
where the IRmadillo cannot
be installed. It has a diamond-
tipped probe, rated for up to
600 psig (40 barg), so it can
withstand direct exposure to
caustic streams and other
corrosive chemicals. Additionally,
with an operating temperature
range of up to 430°F (220°C),
it is ideal for use in high
temperature applications such
as distillation. IRmadillo’s real-

Shawn Passow, Keit's customer
solutions engineer, at a recent US
ethanol exhibition — standing behind
a cutout of the IRmadillo mascot

time monitoring represents
a significant advance over
traditional lab-based analysis.
Lab results give you a
snapshot of what happened
some hours ago. IRmadillo tells
you what is happening, right
now, right inside the tanks and
pipes — at the precise moment
when changing a process
or adjusting an input might
actually make a difference.

What are some of the
developments with the
company that you can
highlight?

With over 100 installations
worldwide, the IRmadillo’s value
is being proven on a daily basis
in both ethanol and renewable
diesel plants, as well as other
industries like pulp/paper,

chemicals and edible oil refining.

So far, the company has
grown organically by word of
mouth, but has recently doubled
its US sales team and launched
a major marketing campaign
to become better known.
Indeed, you may have seen our
IRmadillo character appearing
in ads in this very publication.

Keit today may be a young

The IRmadillo installed after pre-treatment in a renewable diesel facility

company, but it is thriving -
backed by several prominent
technology investors and
ambitious about its future.

Its goal with the IRmadillo is
clear — to become the default
analyser of liquids for the
manufacturing industries.

What are some of the
challenges that the company
will be facing in the months
and years ahead?

The principal challenge now is
to refine and understand how
this remarkable device can

best be used in practice, to
increase yields, minimise failed
batches — and even prevent
potential disasters. This learning

process is accelerating as
more plants offer feedback
on their experiences.

Engineers, data scientists
and technicians at Keit work
closely with clients to optimise
their use of the device and
to boost yields. As Dakin
Nolan, chemical engineer
and environmental specialist
at United Wisconsin Grain
Producers said: “The Keit team’s
impressive engineering and data
analytics expertise have made
them a pleasure to work with.
I’'m really excited to see where
the technology will go.” ®

For more information:
keit.co.uk

biofuels international
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The future of plant safety and safety equipment in the biofuel industry

Reducing risks

he biofuel industry,

known for its contribution

to sustainable

energy, operates
in an environment laden
with potential hazards.

Ensuring plant safety is
paramount, not only to protect
its workers but also to maintain
operational efficiency and
adhere to stringent regulatory
standards. The future of safety
in the industry is being shaped
by cutting-edge technology
and innovative practices,
promising to revolutionise the
way hazards are managed.
Currently, various digital

solutions are available to
enhance safety in biofuel
operations, where chemicals
and high temperatures are
ever-present such as:

Wearable technology
with sensors

Advanced wearables monitor
health metrics (for example,
heart rate and temperature)

and provide real-time alerts to
mitigate risks like heat exposure
or hazardous substance contact.

Smart fabrics

PPE made from smart fabrics
can detect chemicals, measure
conditions band adapt properties
(for example, breathability)

to ensure optimal protection

in varying environments.

AR safety goggles

Augmented reality goggles
enhance training and hazard
detection by overlaying real-
time instructions and warnings,
improving situational awareness
and response times.

Exoskeletons

Robotic exoskeletons reduce
strain and injury risks by
augmenting strength and
supporting repetitive or

heavy tasks, particularly in
construction and maintenance.

Drones for safety
surveillance

Drones with cameras and
sensors inspect hazardous areas,
monitor equipment, and identify
risks, enhancing safety without
exposing workers to danger.

Enhancing safety goes
beyond digital solutions

While digital advancements
play a crucial role in modern
industrial safety, it is essential
not to overlook less digitally
driven safety measures.
Enhancing product design
and incorporating features
that minimise manual handling
and reduce the need for
maintenance intervention can
significantly reduce risks.

By limiting the direct contact
plant operators have with
machinery, these design
improvements create a safer
working environment.

With this in mind, and
guided by valuable customer
feedback, Amafilter® has recently
introduced new products as
well as product enhancements
to their filtration systems
to achieve these goals.

The Cricketfilter® automated
system 2nd generation:
safety by design

The recently launched Amafilter®
Crickeffilter®s new automatic
opening system is a benchmark
in safety-focused automation.

This innovative system
combines advanced hydraulic
technology with a bayonet
design to ensure complete
operational safety.

By minimising manual
intervention, the automatic
opening mechanism significantly
reduces the risks associated
with human error and physical
contact with heavy machinery,
enhancing worker safety.

Labour intensive manual
procedures are replaced by
powerful hydraulic cylinders,
enabling precise and effortless
opening and closing of the
Crickeffilter®s cover.

The system’s gentle yet
firm operation minimises
operational hazards, prioritising
user safety at every step.

Additionally, its efficient
design reduces maintenance
times, allowing for quicker
servicing, increased uptime and
improved overall productivity.

This advancement not
only streamlines operations,
but it also underscores
Amafilter®s commitment
to safety and efficiency.

The MBF-QC multi-bag filter
housing: Meeting safety-
driven market needs

The MBF-QC Multi-Bag Filter
Housing prioritises safety with
its advanced features designed
to protect operators and
ensure efficient operations.

A mechanically interlocked
safety valve is seamlessly
integrated with a quick closure
system, releasing built-up
pressure safely before the filter
is opened. This critical feature
minimises operational hazards.

The quick-opening mechanism,
equipped with an effortless
handwheel, reduces manual
effort and cuts downtime from
20 minutes to just 5 minutes in
comparison to the rest of the
standard MBF range, enhancing
both safety and efficiency.

Additionally, a secured key
lock, which can be paired with
a DCS controlled lockbox,
ensures operational security
by keeping the key locked in
place while the filter is open.

These innovations
underscore Amafilter®s
commitment to delivering
safety-focused solutions.

The future of plant safety in
the biofuel industry is bright,
driven by innovations that
prioritise worker well-being
and operational efficiency.

As technology continues
to evolve, the industry must
embrace these advancements
to create safer, more
resilient workplaces.

By doing so, the biofuel
sector can set a benchmark
for safety excellence,
ensuring a sustainable and
secure future for all. ®

For more information:
Visit: amafiltration.com

“The future of plant safety in the biofuel industry is bright, driven by
innovations that prioritise worker well-being and operational efficiency”
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Ollie Bradshaw, sustainability manager at Certas Energy, explores why the fuel will offer a
significant role in reducing carbon emissions

Role HVO will play in transport
transition to net-zero

“UK demand for HVO is projected
to reach approximately one
billion litres by 2030, reflecting
growing industry acceptance
and commitment to sustainable
practices”

Ollie Bradshaw, sustainability
manager at Certas Energy

s the transport
sector confronts its
position as the UK’s
leading source of
carbon emissions — accounting
for 28% of total greenhouse
gas emissions in 2022 - the
urgency for immediate action
has never been more apparent.
Whilst the industry is on the
road to achieve ambitious net-
zero targets, figures from the
Department for Energy Security
and Net-Zero’s latest greenhouse
gas emissions report revealed
that emissions from domestic
transport have actually risen
by approximately 2%.
While the Government’s
Zero Emission Vehicle (ZEV)
mandates aim to ensure all new
cars and vans sold in the UK are
zero emissions by 2035, biofuels
like Hydrotreated Vegetable
QOil (HVO) are emerging as a
crucial interim solution in the
sector’s journey to net-zero.

Growing momentum

HVO had its breakthrough year
in 2024, with many businesses
across the road transport
industry switching to renewable
diesel in order to cut emissions
in the short- and medium-term.
With the price disparity
between diesel and HVO

being so close, smaller
companies in particular have
taken the leap to biofuels.
Despite a remarkable surge
in demand with sales doubling
in the past year, HVO remains
surprisingly underexplored
in industry discussions.

Bridging the gap

The Zemo Partnership
Summit in 2024 reinforced
the industry-wide effort that
decarbonisation was required.
The urgency with which the
sector must make changes was
undeniable, the summit found.

At the summit there was
a strong consensus among
transport sector stakeholders,
key public sector organisations
and policymakers that the
long-term decarbonisation
strategy should be centred
on electrification.

Whilst electric vehicles
present a clear long-term
solution, it will take significant
investment and time to build
new fleets and develop
infrastructure. Meanwhile, the
sector should be looking at
other ways to decarbonise the
fleets already in operation.

During the summit, it was
advocated that the transport

industry should embrace

HVO as an immediate, drop-in

alternative that can significantly

reduce carbon emissions,

while supporting the eventual

electric vehicle transition.
According to Government

statistics, fossil fuel still accounts

for 92% of all the fuel supplied

in the UK. This highlights

the clear need to educate

industry decision makers about

alternative biofuels and which

of them can provide meaningful

solutions and then incentivise

industries to embrace them.
Despite the breakthrough year

for HVO, the transport sector has

a long way to go to recognise

the potential of alternative fuels.
Whilst remaining optimistic

that businesses - from transport

and haulage to providers like

Certas Energy - are treating

the path to net-zero emissions

with the urgency and severity
it requires, it's clear that there
is still much to be done.

I's concerning that many
companies in the UK are not
working on decarbonising their
vehicles with immediate effect
and that the targets do not
seem to take this into account.

Advantages of HVO

HVO offers several distinctive
advantages over alternative
fuels. Its hydrotreatment process
removes oxygen, water and
other impurities, resulting in

a longer shelf life compared

to conventional diesel.

When compared to biodiesel
like fatty acid methyl esters
(FAME), HVO significantly
reduces maintenance
concerns like filter blockages
and water contamination
during bulk storage.

The integration of HVO into
existing fleets is remarkably
straightforward, requiring
no alternative infrastructure
or vehicle modifications — a
stark contrast to compressed
natural gas (CNG), which
demands new temperature-
controlled storage tanks.

Many existing customers of
Certas Energy have expressed
interest in switching to HVO and
options like blending with diesel
make this more accessible
to smaller enterprises.
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This drop-in capability,
combined with potential
carbon emission reductions
of up to 90%, makes HVO
an attractive immediate
solution for fleet operators.

One final benefit of HVO
that is often missed is the
additional tonnage that haulage
vehicles fuelled by HVO
compared to electric vehicles.

Electric trucks, for example,
are roughly four tonnes heavier
than vehicles running on HVO.

While, on the face of it,
this may seem like a small
difference, hauliers are paid
by the tonne and will have to
increase the number of journeys
to cover the missed tonnes.

Common misconceptions

Despite its benefits, several
misconceptions may have
hindered wider HVO adoption.
Concerns about cold weather
performance have been
proven unfounded, with HYO
maintaining effectiveness at
temperatures as low as -30°C,
making it suitable for both road

and waterborne freight transport.

Another concern is that there
might not be a reliable supply
of HVO in the UK. Certas
Energy alone has 900 tankers,
130 local depots, 25 of which

biodiesel biofuels &

Emissions from domestic transport have risen by approximately 2%

currently store HVO, a figure that
continues to rise, as well as high-
speed bunker sites, ensuring
that wherever a fleet is based,

a convenient and competitive
supply of HVO is available.

Environmental impact

From an environmental
perspective, HVO’s impact
is minimal. As a second-
generation advanced biofuel
produced entirely from waste
and residue-derived feedstocks,
it effectively eliminates the risk
of deforestation associated
with fuel production. This
sustainable approach creates
a circular economy that
adds value to what would
otherwise be waste materials.
While the Zemo Partnership

and other industry stakeholders
maintain that long-term
decarbonisation strategy should
centre on electrification, there’s
growing recognition that this
singular focus may overlook
critical interim solutions.

The journey to net-zero
should not be reduced to a
last-minute transition in 2049,
but rather should embrace
immediate opportunities
for emissions reduction.

Looking to the future

Looking ahead this year and
beyond, the alternative fuel
industry is expected to maintain
its growth trajectory. UK demand
for HVO is projected to reach
approximately one billion litres by
2030, reflecting growing industry

acceptance and commitment
to sustainable practices.

To support this trajectory
Certas Energy offers HVO
to HGV fuel card users at
the pump and is the first
company in the UK to do so.

HVO offers an immediate
path to emissions reduction
while supporting the eventual
transition to electric vehicles.

This dual approach ensures
continuous progress toward
decarbonisation goals
without waiting for future
technology deployment.

As the transport sector
continues its decarbonisation
journey, HVO's role as an
immediate, practical solution
becomes increasingly vital.

Its combination of substantial
environmental benefits,
operational practicality and
growing market availability
positions it as a crucial
tool in meeting near-term
emissions reduction targets.

While the industry maintains
its course toward electrification,
HVO offers a credible way for
organisations to take meaningful
action on carbon reduction
today, rather than waiting for
tomorrow’s solutions. ®

For more information:
Visit certasenergy.co.uk
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@ biofuels bioethanol

Craig Pilgrim, VP of Marketing and Product Development at Lallemand Biofuels &
Distilled Spirits, speaks to Biofuels International about the work the company does in

the bioethanol sphere

The right spirit

Can you tell our readers a
bit about Lallemand?
Lallemand Inc. is a privately
held global company founded
in Canada at the end of the
19th century, specialising in the
development, production and
marketing of microorganisms.
The company serves the baking,
winemaking, distilling, ethanol,
brewing, animal nutrition,
dietary supplements, food,
fermentation, pharmaceutical
and agriculture industries.
Lallemand currently has more
than 5,000 employees located
in over 50 countries on five
continents. Lallemand Biofuels
& Distilled Spirits (LBDS) is a
business unit of Lallemand Inc.

Can you introduce yourself
to our readers?
| am Craig Pilgrim, VP of
Marketing and Product
Development, and | am in the
position that acts as a liaison in
between R&D, applications and
the field teams to make sure that
we progress projects that have
inception in the lab and can
be implemented into the field
through product development
such as yeast innovation,
specific strain for specific
substrates, yeast nutrition and
health to enzymes specific to
various substrates and markets.
| am also in charge of
our education development
efforts such as The Alcohol
School, which has been
training industry professional
for more than 40 years. The
course is designed to provide
our delegates with detailed
information on fuel ethanol and
distilled spirits unit processes.
The programmes are designed
for lab, plant and management
personnel and are organised
around lectures, laboratory
demonstrations, seminars
and lab visits. Our course is

also appropriate for suppliers
and government personnel to
provide understanding and
training. This important resource
is becoming more valuable
every year as the market

growth is making the need for
continual education a must.

What is your involvement in
the biofuels industry?
Lallemand Biofuels & Distilled
Spirits (LBDS), is based in
Milwaukee, Wisconsin, and

is the leading supplier of
fermentation ingredients and
value creating services to

the global fuel ethanol and
distilled spirits markets.

Our market-leading product
line - includes yeasts, yeast
nutrients, enzymes and
antimicrobials and education.

Our overall value-creating
approach is built upon a team of
experienced technical sales and
service professionals who serve
as consultants to alcohol plant
staff, identifying specific needs
and providing targeted products,
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training, trouble-shooting
and laboratory services.

LBDS is dedicated to
supporting the industry with
high-quality, cutting-edge
products and value-creating
technical service and education.
Through the Ethanol Technology
Institute (our educational arm
of LBDS) we provide numerous
education training programmes
such as The Alcohol School,
The Biofuels Academy,
Advanced Lab Training and we
publish The Alcohol Textbook

(latest 6th edition now available).

What do you see as the
challenges the industry
faces this year?

Some of the challenges facing
our industry, in my opinion,
would be the uncertainly in
the biofuels sector in terms

of support and legislation in
certain areas. Places like South
America and the Far East are
continuing to see growth due
to support their governments
have given recently.

Lallemand Biofuels & Distilled Spirits (LBDS) is a business unit of Lallemand Inc

The US has always been a
relatively strong market and
usually has support from a
wide spectrum of allies.

However, with the new
administration coming in,
the balance hangs and there
is uncertainty as to where
the market is heading and
what support it will get.

Also waning support from the
EU and its member states make
ethanol a hard sell for most
countries within that region.

All regions will have to be
somewhat diversified in their
products though, as it is not
just bioethanol production
anymore, things like sustainable
aviation fuel, biochemicals,
etc, will have to be a part
of the portfolio as well.

It will be more like a
biorefinery concept for
production other than just one
or two core products. @

For more information:
Visit lallemand.com
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The world demands biofuel.

Secure your competitive advantage with Crown’s continuous
process Liquids Pilot Plant.

Innovate and optimize your oils and fats processing by partnering with Crown. Our Innovation
Center and new, first-of-its-kind Liquids Pilot Plant offer renewable fuel (renewable diesel/HVO,
SAF and biodiesel pretreatment), edible oil and oleochemical companies access to a continuous
process for testing, validating, scaling and commercializing any feedstock into high-value products.

The Liquids Pilot Plant is backed by Crown’s unmatched expertise, technology and full-service C“O“{/‘,\

support. Conduct real-world testing on traditional oilseeds, emerging oilseeds and waste oils in a m

confidential, risk-free environment. jEm—
S

Lead the oils and fats processing industry with total confidence in your investment.

Renewable Fuels | Edible Oils | Oleochemicals
crownsales@crowniron.com | 1-651-638-5407 | www.crowniron.com

Feeding, Fueling & Building a Better World
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Sustainable Aviation
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DISCOUNT TO
ALL READERS
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. LIMITED
EXHIBITION
STANDS
AVAILABLE
> We are pleased to announce that the Sustainable

Aviation Fuels Summit will run alongside our
long-standing and well-respected Biofuels
International conference & expo.

> The SAF Summit will bring together airlines, CO-JOINED WITH 0
fuel producers, airports, fuel service providers,

regulators and other engaged parties.

bisfuels intemational
> We have limited exhibition space so CONFERENCE & EXPO

contact us now to learn more about exhibiting BRUSSELS | 24-25 June 2025
or sponsoring this important event.

9 . :
international Biogas
CONGRESS & EXPO

BRUSSELS | 24-25 June 2025

> To register please refer to
www.biofuels-news.com/conference

To find out more or have a bespoke package call:

Claire Smith +44 (0) 203 551 5751

View this year’s programme here
https://biofuels-news.com/conference/sustainableaviationfuels/agenda-saf-2025/

Your registration gives access to all 3 events so don’t delay book your seat NOW
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