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Executive summary

The aviation industry contributes to
approximately 2.5% (1.0 bn COF emissions)
of global COF emissions per year (pre-
pandemic levels, year 2019). IATA forecasts
that these emissions will increase to about
2.0 bn per year in 2050 if passenger
volumes increase with limited emissions
reductions. IATA and its members support
the ambitions of the Paris agreement and
have therefore committed to achieving net
zero COF emissions from air transportation
by 2050. This is a challenging task that
requires ambitious effort from all actors in
the aviation industry as well as coordinated
and effective policy from governments and
international institutions.

IATA has developed roadmaps for net zero
COF emissions in the aviation industry to
guide the industry and policy makers on
what can be done to achieve the goal. This
study focuses on IATA’s roadmap for policy,
which includes a menu of recommended
policies on sustainable aviation fuel (SAF),
offsets and removals, new propulsion
technologies, and policy tracking and
review. This study, conducted by Ramboll,
maps the Swedish national policy landscape
and assesses the gap between IATA’s policy
roadmap and the current policy situation in
Sweden.

= 1. Sustainable aviation fuel
X
SAF is the most important lever for COF emissions
reductions, at least in the short- and medium term.
Sweden has beneficial conditions for producing, and possibly
exporting, SAF thanks to national supply of renewable feedstock
and cheap and secure supply of electricity. One SAF production
facility opened in Sweden in 2024. Several plans for new
production facilities have been announced, which, if they become
reality, could produce SAF at levels equal to the total use of
aviation fuel in Sweden by 2028.

Swedish policy supporting SAF production mainly builds on
general, flexible, and technology-neutral climate and renewable
energy policies and investment support. There is available public
financing for SAF production through research grants, investment
grants, and credit guarantees. ReFuelEU, which replaces the
national emissions reduction mandate (although at lower required
SAF blending), will contribute to stable demand for SAF.

Despite several SAF-related policies and funding, all announced
production plans may not materialize and thus make Swedish SAF
production insufficient, at least for exports. To achieve high
production volumes, SAF-specific policies and support as well as
long-term clarity on the policy landscape will likely be necessary.

e 2. New propulsion technology
‘.@r

New propulsion technologies are important

solutions that will complement SAF to reach net
zero COF emissions. The Swedish policy framework is generally
technology-agnostic ~ with  investment support for new
technologies. There are also several initiatives aimed at boosting
development of electric and hydrogen-powered aviation to ensure
national emissions reductions and a competitive aircraft and
aviation industry, although these technologies have limitations in
terms of range and aircraft size.

However, it is important to ensure that efforts to develop new
propulsion technologies do not crowd out important solutions
related to SAF with large emissions reductions potential.

QII 3. Offsets and removals

Offsets and removals play an important role in

addressing residual emissions for aviation,
especially meeting the net zero CO, emissions target by 2050.
Sweden is in the forefront of delivering negative emissions in
several early-phase projects that have received public funding. The
Swedish Energy Agency recently closed a large-scale auction for
public support for BioCCS projects (SEK 36 billion during 2026-
2046), and Sweden has integrated removals as a key part of its
climate policy framework.

Further, Sweden makes necessary efforts to ensure CORSIA
implementation in line with EU regulation and advocates
strengthened harmonisation of CORSIA requirements and the EU
policy framework. While the Swedish Energy Agency assesses that
key aspects of developing a CORSIA offsets market, including the
execution of corresponding adjustments of COF emissions in
accordance with the Paris Agreement, are determined and
managed at the EU level, beyond the Government's direct control,
Sweden should maintain its advocating role on this matter at the
EU level.

4. Tracking and review

Sweden has a well-functioning and evidence-

based governance and policy process.
Independent authorities and legal frameworks aim to ensure
balance and stability in policy making and implementation.
Sweden’s membership in the EU as well as its voluntary ICAO
commitments adds an additional layer of tracking and review
measures, boosting international harmonization but also increasing
complexity.

However, most Swedish policy frameworks are general, and not
specific to aviation. Although, Sweden has an aviation strategy, it
has not been updated since 2017. To ensure Sweden contributes to
reaching net zero COF emissions in the aviation sector, more
aviation specific strategies and policies are needed.
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This report has been developed by Ramboll in
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Swedish policy for COFemissions reductions in the
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Swedish policy to IATA’s policy roadmap. The gap
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a global level.
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the aviation sector to reduce COFemissions and
IATA’s response to it. The second chapter briefly
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four policy themes in IATA’s policy roadmap:
Sustainable aviation fuel (SAF), New technology,
Offsets and removals, and Tracking and review.
Each chapter starts with an overview of IATA’s
policy objectives and actions related to the theme
(e.g. SAF). Then follows a mapping and description
of existing Swedish policies, regulation and public
financing related to the theme. Each chapter
concludes with a gap analysis comparing the
existing Swedish policy to IATA’s policy roadmap.

The annex provides information on which
organizations Ramboll has interviewed as well as a
complete overview of the policies described in the
report.

R A M B L L Ec‘gtgfrissfes.change

Introduction and background

A The challenge: Reaching net zero COFemissions in 2050

A IATA’s road to net zero COFemissions in 2050

A Swedish aviation-related climate policy

Sustainable aviation fuel

A IATA policy objectives and actions

A Supply: Swedish policies, regulation and public financing

A Demand: Swedish policies, regulation and public financing

A Gap analysis comparing Swedish policy to IATA’s policy roadmap
New technology

A IATA policy objectives and actions

A Swedish policies, regulation and public financing

A Gap analysis comparing Swedish policy to IATA’s policy roadmap
Offsets and removals

A IATA policy objectives and actions

A Need for offsets and removals to reach net zero COFemissions

A Swedish policies, regulation and public financing

A Gap analysis comparing Swedish policy to IATA’s policy roadmap
Tracking and review

A IATA policy objectives and actions

A Swedish policies and regulation

A Gap analysis comparing Swedish policy to IATA’s policy roadmap
Compiled gap analysis

Annex

IATA’s visual policy roadmap

Swedish climate policy

Interviewed organizations

To o o I

Overview of Swedish policies in the report



Introduction and background

A The challenge: Reaching net zero COF
emissions by 2050

A IATA’s road to net zero COFemissions in
2050

A Swedish aviation-related climate policy

R A M B L L gththFr:Sglaes'change.



The challenge: Reaching net zero COFemisssions by 2050

The aviation industry is an important component of the global economy, connecting
people, goods, and services worldwide. However, it is also responsible for about 2.5%
(or 1.0 billion tonnes) of global COF emissions.! Without ambitious action, global COF
emissions are expected to double to almost 2,000 million tonnes in 2050, according to
IATA forecasts.

The aviation industry supports the long-term goal under the Paris Agreement to keep
the rise in global surface temperature to well below 2° Celsius above pre-industrial
levels. IATA and its members therefore committed to achieving net zero COF
emissions from air transportation by 2050.

There are generally three possible options to reduce the emissions produced by the
aviation sector:

1. Change from fossil to renewable fuel. There are two main pathways for
renewable fuel:

A Electric aircrafts which store renewably produced electricity in a battery
eliminating the need for fossil fuels. While this can be an important long-term
solution, electric aircrafts are currently far away from being viable for large-
scale commercial use (especially for long-haul flights).

A Sustainable aviation fuel (SAF), which is aviation fuel made from renewable
sources and can be used in conventional aircrafts with combustion engines,
provides an available and crucial solution for reaching the sectoral climate
targets. SAF still comes with challenges including current limited production
capacity, limited demand, and cost disadvantages compared to fossil fuel.
Despite these challenges, SAF is likely the option that can contribute the most
towards net zero COFemissions in the near- to mid-term. IATA estimates that
about 1,100 million tonnes of yearly CORe emissions can be removed by SAF in
2050 (compared to a baseline scenario with no SAF).

2. Make operational efficiency improvements to reduce in-flight energy use.
While this is essential for both reducing COF emissions from fossil fuelled flights
and keep operational costs down, the aviation industry has already delivered
efficiency improvements for decades and are not expected to produce game-
changing efficiency improvements in the future to take the aviation industry to
net zero COFemissions.

3. Reduce overall flight activity, which directly lowers emissions by cutting fuel
consumption. However, this option diminishes connectivity and will come at
large economic and societal costs, which makes it undesirable if other possible
options exist.

The aviation industry is a ‘hard-to-abate sector and some of its emissions will likely
remain by mid-century. Therefore, the aviation industry will have to rely on offsets and
removals, which involves financing projects that reduce or avoid emissions in other
sectors to counterbalance the remaining COF emissions. IATA estimates that about
500 million tonnes of yearly COFemissions will need to be offset in 2050.

Reaching net zero COF emissions by 2050 is a massive task and cannot be done by
the aviation industry in isolation. It requires coordinated efforts across sectors with
support from harmonized and effective public policy, regulation, and financing.

This report primarily focuses on analysing the Swedish policy landscape related to
SAF, new technology developments, offsets and removals, as well as procedures in
place to track and review implemented policy.

1 Pre-pandemic (2018) data. Source: [IPCC (2022). Climate Change 2022: Mitigation of Climate Change, Chapter 10: Transport



https://www.ipcc.ch/report/ar6/wg3/chapter/chapter-10/

IATA’s road to net zero COF
emissions in 2050

IATA and its members decided in 2021 to commit to net zero COF
emissions by 2050 to align with the Paris agreement.

IATA identifies three main levers:
A Reduce aircraft energy use
A Change the fuel and reduce its carbon footprint
A Re-capture all the COFwhich could not be avoided

IATA’s targeted scenario for net zero COF emissions to 2050 with
increased passenger traffic, including all actions from the five
roadmaps, is shown in the colored bars to the right, while the
black lines illustrate the potential range of outcomes, depending
on the outcome of the actions.

IATA has developed five different roadmaps that illustrate how
the aviation industry can reach net zero COF emissions to 2050
and what is needed to make it happen within aircraft technology,
operations, infrastructure, policy, and finance. This study focuses
on the policy roadmap.

The policy roadmap contains 12 policy objectives focusing on four
themes: SAF, New technology, Offsets & removals, and Tracking
& review. The mapping and gap analysis in this study follows the
same thematic structure. The policy objectives are also
categorised into immediate (until end 2025), mid-term (2026-
2030), and long-term (2031-2050). See the annex for a visual
presentation taken from the policy roadmap of the policy
objectives, policy actions, thematic categorisation, and time plan.

Chart 2: Reduction in aviation CO, emissions in 2050 achieved through the different levers of action. The solid bar indicates the central case and the black lines
indicate maximum and minimum reductions based on the scenarios modeled.
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Swedish climate policy for transport
and aviation

Swedish transport policy

Swedish transport policy aims for a socioeconomically efficient and sustainable
transport system, supporting national climate goals, including a 70% emissions
reduction by 2030. This is pursued through:

A Reducing total traffic
A Enhancing energy efficiency

A Transitioning to renewable and fossil-free fuels, including electrification

Aviation Policy in the Climate Action Plan

The Swedish Climate Action Plan (NCAP) emphasizes the aviation sector's role in
connectivity while ensuring climate change mitigation. Key points in the Swedish
NCAP are:

A Increase production and use of SAF is the most important focus in the short
run

A Electric aircrafts are important complements to SAF in the long run, especially
for shorter flights

A Aviation should bear its own climate cost through effective pricing of climate
impact and incentives promoting sustainable practices

The Swedish aviation sector’s roadmap* for fossil-free aviation

The Swedish Air Transport Society (national industry organisation) has together
with Fossil free Sweden (government organisation) developed a roadmap for a
fossil-free aviation sector. The roadmap sets up two important goals with
corresponding actions for the sector and the government:

1. Domestic flights should be fossil-free by 2030
2. All flights (domestic and international) should be fossil-free by 2045.

Note: More detailed information can be found in the annex of this report and in the source documents.
*|ATA has not been involved in developing the roadmap.

Source: Swedish Transport Agency - State action plan of Sweden 2024.
Flygbranschens-Fardplan-Uppgraderad-2024.pdf



https://fossilfrittsverige.se/wp-content/uploads/2020/09/Flygbranschens-Fardplan-Uppgraderad-2024.pdf

Sustainable aviation fuel

IATA policy objectives and actions
Supply: Swedish policies, regulation and public financing
Demand: Swedish policies, regulation and public financing
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Gap analysis comparing Swedish policy to IATA’s policy
roadmap
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IATA policy objectives and
actions related to SAF

Sustainable aviation fuel (SAF) will need to contribute
to the largest COFemission reductions to reach net
zero COFemissions in 2050. The table to the right
presents IATA’s policy objectives and actions related
to SAF.

According to the Swedish climate action plan,
aviation should, in the short term, decrease emissions
mainly by increasing the use of sustainable and fossil-
free aviation fuels, such as biofuels.

Key insights

A SAF is the solution that can deliver most COF
emission reductions in the short- and medium
term. Therefore, most of IATA’s policy objectives
and actions focus on stimulating supply and
demand for SAF.

A This chapter focuses on the need for SAF, current
and expected SAF production in Sweden,
national and international policy affecting SAF
supply and demand in Sweden, as well as our gap
analysis of the Swedish policy landscape
compared to IATA’s policy roadmap.

A The table to the right summarises IATA’s policy
roadmap related to SAF. It includes eight high-
level policy objectives and their motivation as
well as more detailed policy actions.

A Our gap analysis at the end of this chapter takes
these policy objectives and actions as starting
point for assessing the Swedish policy landscape.

Prioritise sustainable

aviation fuel in refinery

output

Attract investment for

SAF production

Ensure environmental
integrity of offsetting
credit and aviation
cleaner energies:

Build a SAF

accounting framework

Promote global, liquid,

and transparent
cleaner aviation
energy markets

Eliminate barriers to
SAF distribution and
use

Drive diversification
and scale-up of
aviation cleaner
energies

Foster innovation in
non-biological SAF

Increasing the share of SAF production in the product
mix of existing renewable fuel production facilities,
including co-processing in conventional refineries, is
essential for supply to meet near-term demand.

The scaling up of SAF production require significant
investment, and policy is needed to help reallocate
capital flows more in favour of these.

Establishing robust standards for offsets and
alternative fuels’ environmental and sustainability
credentials is indispensable for proper tracking and
verification so that obligations can be met.

Developing a robust chain of custody for SAF is
essential to maintaining transparency, traceability,
and trust in accounting for COFemission reductions
from SAF.

Nurture the nascent new energy markets so they
develop into global, liquid, and transparent markets
where competition is healthy and where new entrants
and innovation can flourish.

Addressing gaps in infrastructure and lack of
harmonized and supportive regulation will facilitate
the widespread adoption of SAF.

The diversification of aviation cleaner energies
through the promotion of a wide variety of feedstock
and production pathways will ensure future resilience
and scalability.

Supporting continuous innovation in non-biological
SAF is imperative to expand fuel options, as no single
technology will suffice to satisfy the needs of the air
transport industry’s decarbonization.

Policy objective Policy action

Repurpose existing financial resources to support SAF
production

Shift existing biofuel production capacity to SAF
Encourage co-processing

Implement coordinated demand-pull and technology-
push SAF policies

Ensure incentives have realistic duration

Increase demand for SAF through governmental
commitments

Ensure SAF policy mixes are technology and feedstock
agnostic

Adopt globally harmonized sustainability criteria for
offsets and alternative fuels*

Adopt globally harmonized SAF accounting

framework

Facilitate dual conformance in SAF sustainability
certification

Promote global liquid and transparent SAF markets*

Enable access to incumbent fuel infrastructure to SAF

Ramp-up SAF production from non-biological
feedstock

Drive diversification of all aviation cleaner energies

Foster continuous innovation in non-biological SAF

* The policy action has a global focus and is thus not in focus in this national study.



Swedish policies, regulation
and public financing
supporting supply of SAF

Supply of SAF is promoted in Sweden through funding
for research, grants and credit guarantees

This section provides an overview of the financial and policy
instruments available to promote the production and supply
of Sustainable Aviation Fuel (SAF) in Sweden. The focus will
be on:

A Funding for research and innovation to advance SAF
technologies.

A Grants provided through the public financing
programmes Klimatklivet and Industriklivet to support
investments in SAF production and infrastructure.

A Credit guarantees issued to facilitate large-scale SAF
projects.

The following pages will describe each of these measures in
detail, highlighting their scope, eligibility criteria, and role in
supporting the development of SAF in Sweden.




Swedish production capacity of SAF
could reach 1.8 million m? yearly by

2030 if announced plans become reality

Figure 1. Announced plans of production capacity of SAF in Sweden based on planned
projects and production volumes
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Note: The information is gathered from the company websites. When production numbers were
expressed in tonnes, 0.8 ton/m* are used to convert it to cubic meters. For Swedish Biofuels the
growth is extrapolated between 2025 and 2030. The SAF numbers from the Gothenburg
Biorefinery is the potential maximum production and might be lower if production instead is
optimised for biodiesel.

Source: St1 - Fragor och svar om hallbart flygbransle; Preem; Swedish Biofuels; REF; Aviation Fuel

Current demand for aviation fuel is met through imports, but local SAF production
could potentially ramp up in the coming years

Currently, there is only one commercial-scale SAF production plant in Sweden. The
Gothenburg Biorefinery, a joint venture between St1 Nordic Oy and SCA Renewable
Energy, was inaugurated in April 2024. It has an annual capacity of 200,000 tons of
renewable fuel, including 70,000 tons of SAF (Stl. 2024). To meet current demand,
imports from producers like NESTE and SkyNRG are still necessary (Lai et al., 2022).

Several new facilities are planned in the coming years. Swedish Biofuels is constructing a
plant at Brista near Arlanda Airport, targeting 20,000 tons per year of alcohol-to-jet (ATJ)
fuel, expected to be operational by 2025 (IEA Biocenergy, 2024). This plant, using C2-C5
alcohols, achieved ASTM* approval in August 2023 and aims to scale up to 670,000 tons
per year by 2030 (Swedish Biofuels, 2024). Preem is converting its Lysekil refinery to
produce renewable aviation fuel (biojet/SAF) and renewable diesel, with completion
expected in 2027. This will add 1.2 million m3 of renewable production capacity, including
approximately 600,000 m3 of SAF (Preem. 2024). The Alby hydrogen plant project in
Ange is expected to produce 90,000 tons of eSAF per year at full capacity, supplied with
500 MW of renewable energy from the Tovasen substation. The plant is expected to be
operational by 2028 (Biobased Diesel Daily, 2024).

Sweden could become a SAF-exporting country if the companies’ plans become
reality and the necessary feedstock is ensured

Some researchers and industry experts believe that Sweden's forests could provide
sufficient feedstock for large-scale national SAF production. Demonstration projects, such
as LTU Green Fuels and flights utilizing forestry residues in Smaland, highlight the technical
feasibility of such initiatives. However, concerns remain about scalability and competition
for feedstock with other sectors, including pulp and paper, heat and power, and road
transport.

Ramboll has interviewed one of the companies, which emphasized the same point—that
the EU's definition of acceptable feedstock is too restrictive and the supply therefore too
limited, which might become an issue when demand increases.

It is important to note, however, that these ambitious plans remain just that—plans. In 2024
projects focused on producing SAF, like HySkies and SkyFuelH2 have been paused or
discontinued. This underlines the need for cautious optimism when forecasting the future
of SAF production in Sweden, as the path from project planning to operational capacity
often encounters unforeseen obstacles.

*ASTM approval is a critical step in making SAF viable for widespread use in aviation, ensuring it meets the
industry’s high safety and performance standards


https://www.st1.se/bioraffinaderi
https://bioenergitidningen.se/preem-miljardsatsar-pa-fornybart-flygbransle-till-europa/
https://swedishbiofuels.se/projects/biological-fully-synthetic-jet
https://www.energi.se/artiklar/2024/december/gron-vatgas-ska-bli-hallbart-flygbransle-i-ange/
https://pxexternal.energimyndigheten.se/pxweb/sv/Energimyndighetens_statistikdatabas/Energimyndighetens_statistikdatabas__Officiell_energistatistik__Transportsektorns_energianvandning/EN0118_2.px/table/tableViewLayout2/
https://www.st1.se/bioraffinaderi
https://www.sciencedirect.com/science/article/pii/S1364032121012363
https://task39.ieabioenergy.com/wp-content/uploads/sites/37/2024/05/IEA-Bioenergy-Task-39-SAF-report.pdf
https://swedishbiofuels.se/projects/biological-fully-synthetic-jet
https://www.preem.com/en/about-us/projects/icr-project/#:~:text=After%20the%20conversion%2C%20the%20plant,renewable%20fuels%20for%20road%20transportation.
https://www.biobased-diesel.com/post/prime-capital-acquires-res-hydrogen-project-in-sweden-develops-plans-for-esaf-production
https://www.ltu.se/om-universitetet/organisation/institutionen-for-teknikvetenskap-och-matematik/ltu-green-fuels
https://www.ri.se/en/expertise-areas/stories/from-chips-to-aircraft-in-smaland

A SAF accounting
framework could help
deploy SAF efficiently

Sweden’s competitive advantages as a SAF
producer

Sweden is well-positioned to produce SAF
(Transportstyrelsen, 2023) given that Sweden:

1.

Has abundant sustainable feedstocks, such as
forestry residues and other biogenic materials,
supported by its well-established forestry
sector.

Benefits from reliable and renewable energy
sources, including hydro, wind, and nuclear
power, essential for SAF production processes
like electrofuels.

Has a strong research and innovation
ecosystem which enables the development of
advanced SAF technologies and fosters
collaboration between industry, academia, and
government

The SAF accounting framework strives to enable a global market for Sustainable aviation fuel

The SAF Accounting Framework enables the environmental benefits of Sustainable Aviation Fuel
(SAF) to be tracked and claimed, irrespective of where the fuel is physically produced or consumed.
By separating the physical fuel from its sustainability attributes, the framework allows SAF
producers and users to participate in a global market.

This system uses different chain-of-custody models, including physical segregation (keeping SAF
separate), mass balance (tracking SAF as part of mixed fuels), and book and claim (allowing
sustainability benefits to be sold independently of the fuel itself). These approaches ensure
transparency and accountability across the entire supply chain.

To verify sustainability, SAF is certified through schemes like ISCC and RSB, and a Proof of
Sustainability (PoS) is issued. The PoS is updated as the fuel moves through the supply chain,
documenting its environmental benefits, such as greenhouse gas reductions. Registry systems are
used to record and manage these claims, prevent double counting, and ensure compliance with
regulations like CORSIA and ReFuelEU.

This framework supports the production of SAF in regions with abundant feedstocks and renewable
energy, without reliance on the physical demand for using SAF. By allowing the global trade of
SAF’s environmental benefits, it encourages broader adoption, fosters competition, and minimizes
logistical challenges.

Benefits for Sweden as a SAF Producer

A global and robust SAF Accounting Framework can already be implemented, but there are areas
that require alignment, such as the Swedish regulation alignment with the international accounting
standards and various SAF-related frameworks, including with the EU. These questions will
predominantly be handled at the EU level and Sweden can impact the discussions as a member
state. Sweden has a big potential as a SAF producer and the SAF accounting framework could
make SAF production more beneficial.

With its focus on decoupling production from consumption, the framework allows SAF produced in
Sweden to be credited to airlines or countries worldwide, regardless of where it is physically
consumed. This creates an opportunity for Sweden to leverage its sustainable energy resources,
feedstocks, and technological expertise to position itself as a key supplier in the global SAF market.
This flexibility could support investments in SAF production infrastructure and strengthen Sweden’s
green energy sector. By integrating to a global SAF market, Sweden can contribute to international
decarbonization efforts while fostering innovation and economic development domestically.


https://www.transportstyrelsen.se/sv/om-oss/publikationer-och-rapporter/rapporter/rapporter-inom-luftfart/luft-under-grona-vingar/

SAF research has received
MSEK 900 in public
research grants since 2011

SAF-Projects that have received most funding:

Title: Biobased production of diesel and jetfuel.
Coordinating organisation: Chalmers University of
Technology.

Funding: 22.5 million SEK (2024 price level).
Description: Develop novel yeast cell factories for the
production of hydrocarbons that can be used as
jetfuel.

Title: Increased yield of sustainable aviation fuels from
Kraft lignin by multi-strategy approach. fractionation,
lignin derivatization, hydroprocessing

Coordinating organisation; Ren Fuel K2B AB

Funding: 7.2 million SEK (2024 price level).
Description. Being a lignin-based product allows for
production of SAF with an inherent aromatic content

Research and development is primarily focused on the development of Sustainable
Aviation Fuels

To develop the market and production of SAF in Sweden, there are available funds to
apply for at several research funding bodies. According to Ramboll’s categorisation,
projects focusing on SAF have received 900 MSEK between 2011 and 2024, almost
double the amount that has been allocated to electric aviation. And five times the
amount to the development of hydrogen-based fuels and airplanes (see figure 2 below).

Figure 2. Public research grants, between 2011 and 2024, categorised by propulsion technology
Million SEK, 2024 price level
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Note: The information is gathered from the database Swecris. Swecris compiles information of Swedish
research projects from the main research funding bodies. Ramboll have independently categorised projects as
“SAF-related” or not. No objective categorisation on that level of detail exists. There are 20 research projects
that have been categorised as SAF. A project is only categorised into one category.

Source: Vetenskapsradet


https://www.vr.se/swecris.html#/

Sweden uses investment
grants to lower the cost of
building SAF-producing
facilities

Figure 3. Amount (MSEK) allocated from Sweden’s public financing
programmes between 2022 and 2023 to SAF-related projects,
expressed in 2024 price level

Million SEK, 2024 price level
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Note: Ramboll have independently categorised projects as “SAF-related” or not.
No objective categorisation exists. The projects have not received funding to

only produce SAF, but every project has a clear reference to SAF.

Two SAF-project has received funding from Klimatklivet and five from

Industriklivet. The investment support is expressed in 2024s price level.

programmes have been active longer than 2022, but no “SAF-project”, has

received funding earlier than 2022.
Source: Industriklivet; Klimatklivet

Sweden has two separate public financing programmes that promote SAF-production

Sweden has two financing programmes that co-finance projects which help the transition to net-zero. They
are not exclusively focused on SAF-production, but support for SAF-production is eligible under both
programmes.

Industriklivet is a Swedish government funding program aimed at supporting industrial transition to net-zero
greenhouse gas emissions. It provides financial support for research, innovation, and large-scale investments,
focusing on energy-intensive industries and process-related emissions. SAF production is eligible for support
under Industriklivet, as it contributes to reducing emissions in line with Sweden'’s climate goals. The program,
managed by the Swedish Energy Agency, has a significant budget of close to SEK 1 billion per year until 2027
and has allocated 7,3 billions in grants since 2018. Almost 400 MSEK has been allocated to projects with the
intention of producing SAF* (see figure 3). Industriklivet plays a key role in enabling industries to implement
fossil-free technologies and develop solutions that are critical for achieving Sweden's target of net-zero
emissions by 2045 (Swedish Energy Agency, 2024)

Klimatklivet is a Swedish government investment program that provides financial support for local and
regional initiatives aimed at reducing greenhouse gas emissions. The program funds a wide range of projects,
including renewable energy solutions, energy efficiency measures, electrification, and infrastructure for
sustainable fuels, such as charging stations and biogas production. Production and infrastructure for SAF are
also eligible for support under Klimatklivet, as they contribute to significant emission reductions. Support for
renewable hydrogen is eligible, and one project has received 40 MSEK to produce fossil-free hydrogen to
replace conventional aviation fuel. Support for production of HVO for road transport is not eligible as the
demand for HVO is deemed to be guaranteed by the reduction obligation on diesel and gasoline. Klimatklivet
has allocated 15 billion SEK between 2015 and 2023. One project has received 160 MSEK to produce E-SAF
from captured CO2** (Swedish Environmental Protection Agency, 2024).

Tax incentives could be more efficient than investment grants in stimulating innovation and
production

Research suggests that while targeted subsidies like those provided by Industriklivet and Klimatklivet can
effectively support high-risk innovations, tax exemptions might be a more efficient alternative in certain
contexts. Studies, such as Svensson (2024). highlight that tax incentives can lower administrative burdens,
promote broader industry engagement, and enable companies to allocate resources toward their own
innovation priorities. Furthermore, a Swedish SAF-producing company interviewed by Ramboll echoed this
sentiment, emphasizing that tax relief has a direct impact on the operational equation, making it easier to
attract private capital. By allowing firms to retain more capital for R&D activities, tax-based approaches could
stimulate more widespread and cost-effective innovation, particularly among small and medium-sized
enterprises (SMEs).

*The projects have not received funding to only produce SAF, but every project has a reference to SAF.
** Vattenfall


https://www.energimyndigheten.se/forskning-och-innovation/forskning/industri/industriklivet/resultat-fran-industriklivet/
https://www.naturvardsverket.se/497a0b/globalassets/amnen/klimat/klimatklivet/redovisning-av-stod-till-lokala-klimatinvesteringar-2024.pdf
https://www.ifn.se/media/u22f3wxn/2024-svensson-r-d-tax-incentives-as-an-alternative-to-targeted-r-d-subsides.pdf
https://group.vattenfall.com/se/nyheter-och-press/pressmeddelanden/2021/sas-vattenfall-shell-och-lanzatech-ska-undersoka-mojligheten-att-producera-hallbart-flygbransle
https://www.energimyndigheten.se/forskning-och-innovation/forskning/industri/industriklivet/resultat-fran-industriklivet/
https://www.naturvardsverket.se/amnesomraden/klimatomstallningen/klimatklivet/resultat-for-klimatklivet/

The Swedish state offers credit
guarantees for green investments,
including SAF production, until at
least the end of 2025

To promote green industrial investments that can help Sweden reach its
environmental and climate policy goals, the Government gave the
Swedish National Debt Office a mandate to provide state credit
guarantees (Riksgalden. n.d).

Guarantees could be issued under the scheme until the end of 2025.
The guaranteed framework amount to SEK 80 billion (Regeringen
2024).

To be eligible for a guarantee, a loan must amount to at least SEK
500 million.

The guarantee covers up to 80 per cent of the loan.

Credit guarantees can be issued in Swedish kronor, euros, or US
dollars.

The maximum maturity of a guarantee is 15 years.

o oo I

Preem, a leading Swedish fuel company, has received a state-backed
credit guarantee to fund its transition to producing sustainable aviation
fuel at scale. The Swedish National Debt Office has guaranteed 80
percent of a 240 MEUR loan (Riksgalden, 2024).



https://www.riksgalden.se/en/our-operations/guarantee-and-lending/credit-guarantees-for-green-investments/
https://www.regeringen.se/contentassets/bfe4593f9b0d462f834bc8bbd052a921/utgiftsomrade-24-naringsliv.pdf
https://www.regeringen.se/contentassets/bfe4593f9b0d462f834bc8bbd052a921/utgiftsomrade-24-naringsliv.pdf
https://www.riksgalden.se/sv/press-och-publicerat/pressmeddelanden-och-nyheter/nyheter/2024/gron-kreditgaranti-for-lan-till-preem/

Swedish policies, regulation
and public financing
supporting demand for SAF

Sweden primarily promotes demand for SAF through
regulation

This section provides an overview of the financial and policy
instruments available to promote the demand and use of SAF
in Sweden. The focus will be on:

A Regulation of the differentiated take-off and landing
charges and government grants to non-state airports

A Subsidies from Swedavia, the state-owned company that
operates Sweden’s largest airports.

A The national emission reduction mandate that will be
replace by ReFuelEU implying lower, but harmonised,
requirements

A Public commitments and how it could promote the use
of SAF

The following pages will describe each of these measures in
detail, highlighting their scope, eligibility criteria, and role in
supporting the use of SAF in Sweden.




Sweden applies both
carrot and stick policies
to support fossil-free
aviation

Overarching goal for Sweden'’s aviation
sector’s net zero transition

A All domestic flights departing from
Swedish airports must be fossil free by
2030

A All flights that take off at Swedish
airports mut be fossil free by 2045

“All domestic flights” is defined and
interpreted as that an amount corresponding
to fuel consumed within Swedish domestic
flights must be refuelled at Swedish airports
with fossil-free fuel. Currently, the maximum
allowed SAF blend in fossil jet fuel is 50%, but
it expected to increase to 100% in the future.

Policies and regulation mostly focused on indirectly and directly promoting the demand for SAF

There are currently two regulations in Sweden that are designed to indirectly support the demand for
SAF and there is one policy that directly subsidies the price of SAF to promote uptake and usage.

Differentiated take-off and landing charges aims to promote the use of SAF and other emissions-
lowering activities

The ambition of differentiated take-off and landing charges is to reduce aviation’s environmental
impact by encouraging the use of cleaner fuels and technologies. Fees are adjusted based on factors
such as CO, emissions and noise levels, creating incentives for airlines to operate more efficiently and
environmentally friendly aircrafts. Aircrafts using SAF, which reduces COF emissions, are expected to
benefit from lower charges. By applying the polluter-pays principle, the system aims to support the
transition to SAF (Trafikanalys, 2022).

Government grants to non-state-owned airports are conditioned on fossil-free operations and
fossil-free infrastructure to ease the transition to SAF

Government grants to non-state airports in Sweden aim to secure access to regional air travel while
promoting the transition to more sustainable operations. In 2025, grants come with specific
requirements including that airports receiving funding have fossil free operations or can show that they
have a plan to become fossil-free. This requirement applies to the airports’ own operations, such as
ground services, vehicles, and infrastructure (Riksdagen, 2024).

These requirements can indirectly promote the use of SAF by encouraging investments in fossil-free
infrastructure, such as fuel storage, refuelling systems, and supply chains compatible with SAF. As
airports adapt to meet the fossil-free criteria, they create improved conditions for airlines to access
and use SAF, reducing emissions from in-flight operations.

Subsidies from Swedavia directly lower the cost of SAF

Swedavia, a state-owned company that operates Sweden'’s largest airports, aims for 5% of all jet
fuel used at its airports to be renewable by 2025. To support airlines using SAF, Swedavia
continues its Sustainable Aviation Fuel Incentive Programme, covering up to 50% of the premium
cost for neat SAF for approved applications. Subsidising the price of SAF does directly stimulate
demand The minimum support is 125000 SEK, with a minimum premium cost of 250,000 SEK for
an airline group. The total fund available for 2024 and 2025 is 40 MSEK per year (Swedavia

Airports, 2024).



https://www.trafa.se/globalassets/pm/2022/pm-2022_8-styrmedel-for-luftfartens-klimatomstallning.pdf
https://www.riksdagen.se/sv/dokument-och-lagar/dokument/svensk-forfattningssamling/forordning-2024532-om-statsbidrag-for_sfs-2024-532/
https://www.swedavia.com/globalassets/flygmarknad/for-2025/saf-incentive-programme-2025.pdf
https://www.swedavia.com/globalassets/flygmarknad/for-2025/saf-incentive-programme-2025.pdf

Sweden’s national emission
reduction mandate did not achieve
its intended objective

Figure 4. Sweden’s previous national emission reduction target, specifying the required
yearly emissions reduction from aviation through the use of SAF
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Note: The percentages are the decided targets, not the outcomes. Sweden’s national emission
reduction mandate was replaced at the end of 2024. The emission reduction levels for 2024 were
frozen at the 2023 levels. The pattern filled bars are the emissions reduction levels that was decided
before it was replaced by ReFuelEU.

The national emission reduction mandate was introduced to increase the use
of SAF and reduce emissions

Sweden implemented a national emission reduction mandate for aviation fuel in
2021 to encourage the use of SAF and reduce GHG emissions in the aviation
sector. The mandate required fuel suppliers to achieve annual reductions in GHG
emissions through the blending of biofu