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Large CO, emission
point sources in
Sweden
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Point sources of CO, emissions in Sweden

‘ Paper and pulp mills

’ Heat and power plants

Dominated by biogenic CO, emissions,
total approx. 33 Mton/year
(>100 kton/year)

Avskilining, transport och lagring av koldioxid i Sverige Behov av forskning och demonstration



https://research.chalmers.se/publication/509912/file/509912_Fulltext.pdf
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About 2/3 of the large biogenic emission point sources are

within the pulp and paper industry and 1/3 within the heat and

power sector
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from Swedish industry
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cumulative share of total emissions from Swedish industry

I CO2 (tonnes/year)

Cv)

Source: Svensson (2021)
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(BE)CCUS plans in Sweden

NorthStarH2
BECCS: more than 30 different plants within the heat and power .
sector and pulp and paper industry have investigated the possibility (;"_

of implementing BECCS.

CCS: efforts for CCS in e.g. cement production (Heidelberg
Materials, Slite/Gotland)

(BE)CCU: Around 10 different announcements of efforts
reagarding future implementation of large scale CCU. In addition,
some companies have looked into CCU in connection with CCS
investigations.
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Borkinge,

Vattenfall och St1 ingar nytt
partnerskap inom fossilfritt e-
flygbransle

Oresundskraft invests SEK 70

Heidelber
million in carbon capture with CCS t

Materials

NEWS 27 FEBRUARY 2024 - 3 MIN

Vattenfall takes major step
towards negative
emissions in Jordbro

SUSTAINABILITY AND ENVIRONMENT

200 000 tons of carbon dioxide to be captured per year

he

Sysav tar inriktningsbeslut om
CO2-avskiljning

Sysavs styrelse och dgare har fattat ett inriktningsbeslut med madisdttningen att ha en CO2-
avsliliningsaniéggning i drift 203. Inriktningsbeslutet dr ett steg pé vigen mot ett
investeringsbeslut under 2027, efter utvdrdering av projektets framsteg och
genomférbarhet.

”Om tre ar kan vi ha en CCS-
anldggning pa plats”

emissions.

Welcome to Slite CCS, one of Sweden’s most significant

climate transition projects.

By 2030, we aim to manufacture cement with net-zero carbon

dioxide emissions, with the goal of achieving negative \,. A~
L

With innovative CCS (Carbon Capture and Storage) technology,
we will capture, transport, and store emissions to prevent them
from reaching the atmosphere. This reduces Sweden's total
carbon dioxide emissions by 4 percent.



(BE)CCS in Sweden
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Swedish GHG emissions

8o

« 2017:introduction of the climate act with a 2045 net-
Waste management zero climate target
* Emissions must be 85% lower than 1990.
* Thelast 15% of emissions can be compensated for. This
corresponds to approx. 11 Mtons CDRs/year 2045

70

60 Agriculture
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Industry o
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30
Transport
20

S Residual emissions
~11 million tons/year

10

Million tons of CO2 equivalents per year

Electricity and heating

|
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2! 45 Compensation



(BE)CCS in Sweden ™

Governmental investigation in 2020 - The pathway to a climate-positive future - the
investigation was tasked with proposing a strategy for how Sweden will achieve
negative emissions of greenhouse gases after 2045

+  3-10Mton CO, per year from BECCS in 2045

*  Negative emissions through BECCS became part of big national program for
research and innovation in industry

* Investigate support scheme for BECCS

Swedish strategy for BECCUS - Strategy presented and handed over to the
government in May 2024 by Fossil Free Sweden

Sweden has signed co-operation agreements on CO, storage with Norway and
Denmark

Ongoing investigation of suitable locations for permanent storage of CO, in Sweden

According to the Swedish climate policy framework, fossil-based CCS is only allowed to
be used as a measure to reach the climate goals when there are no other realistic
alternatives within the time frame when the emission reduction needs to take place. To
reach the goal of net zero emissions by 2045, CCS will probably be needed, for example
in cement production.

Strategies - Fossilfritt Sverige
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https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/

Swedish support scheme for BECCS

 |Inthe form of reverse auctions.

* Funded through the state budget - SEK
36 billion (3 billion EURO) has been
allocated for the years 2026-2046.

« Actors can apply for subsidies that
covers their total cost of BECCS
(including capture, transport, storage).

e 15-year contracts for the winner(s).




Swedish support scheme for BECCS

* First auction round took place autumn 2024

» 6 bidders
— 2 were not BECCS projects

— 3were deemed not to have a realistic implementation plan

» The winner was Stockholm Exergi, which will be awarded just over 20 billion SEK for the capture and
storage of 800,000 tons per year over a period of 15 years at the combined heat and power plant in

Vartan.

Historic decision -
World's Largest Facility

Stockholm Exergi will build one
of the world’s largest facilities for
capture and permanent storage
of biogenic carbon dioxide.
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Financing model Stockholm Exergi

 In 2021, support of 180 M€ was granted from the EU innovation

fund

* Deals with different companies regarding permanent carbon

removals

 Business model is based on combination of:

« State support
* Voluntary carbon credits

Potential size

Voluntary markets: 4. privateentities."'
and 5. Other states as buyers

waste, agriculture

1. State support

2. Quota obligation on transports,

I | R T
2024 2030 2040

Source: Zetterberg, Lars, Filip Johnsson, and Kenneth Méllersten. "Incentivizing BECCS—a Swedish case study." Frontiers in Climate 3 (2021): 685227.

Al removals, is world's largest to

time

~60%

Running
costs

~40%

Total: ~€350 per ton of CO,



Oresundskraft, Helsingborg 3

* Filbornaverket located in southern Sweden 3

» Waste CHP plant with CO, emissions from both biogenic and
fossil sources |

» Capacity: 210,000 tons CO,/.yearnofwhich Otons ﬂ
biogenic T | | .




New opportunity to apply for bio-
CCS support

The second call within the Swedish Energy
Agency’s support scheme for bio-CCS has
opened. A total of SEK 10 billion is available for
allocation.

The SEK 10 billion support is aimed at operators with facilities in
Sweden that can contribute to negative carbon dioxide emissions
through bio-CCS.

Swedish support
scheme for BECCS

e Call for second round of
auctions out

* Deadline August 2026

« SEK 10 billion available for
allocation

N


https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/
https://www.energimyndigheten.se/utlysningar/investerings--och-driftstod-for-bio-ccs-genom-omvand-auktion/

Long term financing of BECCS and other CDRs

It is likely not feasible for most countries to use the state budget to pay for the full cost of the amount of BECCS
anticipated to be necessary to reach net-zero targets.

— Swedish support schema will finance less than 2 M ton BECCS/year, but Sweden need up to 10 M ton of BECCS.

Policy makers skeptical regarding voluntary carbon markets potential to provide sufficient funds for large scale
BECCS (but they may play a role, especially in the early days).

In Europe, many countries with BECCS potentials look to the European Union for joint financing of BECCS.

— One highlighted option is to include negative emissions (carbon removals) in the Emission Trading Scheme (EU-
ETS).

— Report: “Scaling up carbon dioxide removals”. Discusses the possibility of holding auctions at the EU level.

Risk that a “funding gap” will arise between the Swedish auction system and the point at which other potential
financial incentives are put in place.

N


https://www.ecologic.eu/20005

(BE)CCU in Sweden

NI



(BE)CCU in Sweden m

* For the production of sustainable carbon-based products, a
broader perspective than CCU alone must be adopted.

» A competitive transition to sustainable carbon-based
products in both the transport sector and the chemical and
materials industries requires incentives to replace fossil
carbon with circular, recycled carbon and/or sustainably
sourced biogenic carbon. Current policy instruments are not
sufficient.

» Swedish strategy for BECCUS - Strategy presented and
handed over to the government in May 2024 by Fossil Free
Sweden.

Strategies - Fossilfritt Sverige



https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/

[ ]
GOALS FOR SUSTAINAEBLE AVIATION FUELS
@ CQuota for sustainable aviation fuels °
Subquota for synthetic fuels p o I cy

» Electrofuels - relying on EU policies

— ReFuelEU Aviation - quotas for SAF, with specific sub-quotas
for synthetic fuels

AVERAGE ANNUAL REDUCTION OF GREENHOUSE GAS INTENSITY COMPARED TO THE AVERAGE IN 2020 — Fuel EU maritime - reduction of GHG, with “subgoal" for

-2% -6% -14,5% -31% -629% -80% synthetic fuels
|
|
I
I
|
|

* Forms part of the reduction quota system for road transport - but
there are no specific incentives for either e-fuels or advanced
biofuels.
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* Proposal to introduce a revenue guarantee for domestic production
of e-fuels and other renewable transport fuels (but not currently
under consideration).

* Targets need to be introduced for recycled and renewable
feedstocks for chemicals and plastic products within the EU, as well
as a phase-out year for the intake of new fossil feedstocks. RI
u
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https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/
https://fossilfrittsverige.se/en/start-english/strategies/strategy-for-biogenic-carbon-capture/

E-methanol, Liquid Wind

Projects | Sweden

Ornskoldsvik

Liquid Wind is developing the project in Ornskéldsvik at the Hérneborg plant (Ovik Energi).
The planis to produce 100,000 tons of e-methanol per year.

The project was previously taken over by @rsted, but was later reacquired by Liquid Wind.

No (new) investment decision has been made. An application is planned to be submitted in
spring 2026.
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Thank you!

Karin Pettersson

karin.pettersson@ri.se
+46 10516 5471

Karin Pettersson, Forskare | RISE

N


mailto:karin.pettersson@ri.se
https://www.ri.se/en/person/karin-pettersson
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