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Preface

This report has been commissioned by the Nordic Environment and Economy
programme (NME). The report has been prepared by a consortium led by Norion
Consult in cooperation with IVL and ETLA.

EU's carbon border adjustment mechanism, CBAM, aims to prevent carbon leakage
and stimulate more ambitious climate policies globally by imposing a carbon levy on
imports of certain product groups from countries outside the EU. The price of
carbon is linked to EU ETS thereby securing that the price of carbon is the same
regardless of where in the world the manufacturing of the commodity. CBAM was
fully implemented by January 2026 and initially it applies to the product groups
cement, iron, steel, aluminium, and fertilizer.

The overall purpose of this project has been to analyse the current implementation
of CBAM in the Nordic countries and how a potential extension of the current
framework affects Nordic countries. The report focuses especially on the
implementation of CBAM in the EU Member Countries Sweden, Denmark and
Finland. The report concludes that the Nordic countries might benefit from an
expansion of the framework to include indirect emissions as that would allow
Nordic producers to benefit from the cleaner energy mix. The Nordic countries are
recommended to prepare strategically for inclusion of indirect emissions,
consolidate and streamline national implementation, and use CBAM as a lever for
green industrial transition. Although CBAM is effective, there are many
uncertainties as to how the long-term framework will look like. CBAM is only one of
many elements in an effective climate and industry policy mix. Effective CBAM
implementation in the Nordics must be paired with overall policy stability, techno-
logical support and stakeholder dialogue.

Members of the Nordic Environment and Economy programme have provided
comments and inputs to the report during the work. The authors of the report are
responsible for the content as well as the assessments and recommendations,
which do not necessarily reflect the views and the positions of the governments in
the Nordic countries.

January 2026
Lisa Bjork
Chair of the Nordic Environment and Economy Programme



Summary

The report analyses the implementation and impacts of the EU's Carbon Border
Adjustment Mechanism (CBAM) in Finland, Sweden, and Denmark, with a focus on
competitiveness, the green transition, and emissions outcomes. CBAM, introduced
in 2023 and gradually entering its definitive regime from 2026, is designed to
prevent carbon leakage by aligning the carbon cost of imports with that faced by
EU producers under the EU Emissions Trading System (EU ETS). While CBAM is not
a climate mitigation instrument in itself, it supports the EU ETS by discouraging

carbon-intensive imports and reinforcing incentives for cleaner production.

The study concentrates on four CBAM-covered sectors that are particularly
relevant for the Nordic region: iron and steel, cement, aluminium, and fertilizers.
These sectors are emissions-intensive, highly exposed to international trade, and
central to Nordic industrial strategies. Nordic producers generally have lower
emission intensity than many global competitors, due to cleaner energy systems
and early investments in low-carbon technologies, which positions them relatively
well under CBAM. However, structural disadvantages such as high wages, energy
costs, and land prices mean that CBAM alone will not guarantee long-term
competitiveness.

A key issue explored is the potential inclusion of indirect emissions (from electricity
use) in CBAM. The report finds that excluding indirect emissions currently
disadvantages Nordic producers, who often rely on electrified but higher-cost low-
carbon power, while imports do not fully reflect electricity-related emissions.
Including indirect emissions would better reflect environmental performance and
could strengthen Nordic competitiveness but would also increase reporting
complexity and raise costs for electricity-intensive imports such as aluminium.

Macroeconomic modelling suggests that CBAM will have modest overall economic
impacts for Denmark, Finland, and Sweden, but more pronounced sectoral effects.
CBAM-covered industries in the Nordics are likely to gain competitiveness as
carbon-intensive imports become more expensive, while downstream industries
that use CBAM goods as inputs may face slightly higher production costs . Over
time, CBAM is expected to shift trade patterns toward cleaner EU production,
encourage investment in low-carbon technologies, and support the Nordic green
industrial transition, though total EU emissions remain governed by the EU ETS
cap.

The report also examines national implementation models. All three countries
combine a national competent authority with customs administration: Denmark
relies on a tripartite system led by the Danish Energy Agency, Finland assigns both

roles to Finnish Customs, and Sweden designates the Environmental Protection



Agency alongside Swedish Customs. Effective implementation depends heavily on
clear guidance, sufficient administrative resources, and reliable IT systems.

In terms of emissions accounting, CBAM is expected to gradually reduce Nordic
consumption-based emissions by discouraging high-carbon imports and promoting
cleaner suppliers. However, current consumption-based accounting models are not
well suited to capture CBAM's highly granular emissions data, although CBAM
offers opportunities to improve data quality in the future.

The report concludes with policy recommendations, including preparing for the
inclusion of indirect emissions, actively shaping EU rules for recognizing third-
country carbon pricing, prioritizing key sectors for CBAM expansion (such as
organic chemicals and certain downstream products), streamlining national
implementation, and integrating CBAM data into emissions accounting systems.
Overall, CBAM is seen as a valuable complement to the EU ETS that can enhance
Nordic competitiveness in low-carbon industries, provided it is paired with stable
climate policy and targeted industrial support.



Sammenfatning

Rapporten analyserer implementeringen og virkningerne af EU’'s Carbon Border
Adjustment Mechanism (CBAM) i Finland, Sverige og Danmark med fokus pd&
konkurrenceevne, den grgnne omstilling og emissionsudvikling. CBAM blev indfert i
2023 og overgdr gradvist til den endelige ordning fra 2026. Mekanismen har til
formdal at forhindre carbon leakage ved at sikre, at importvarer pdleegges en CO,-
omkostning svarende til den, som EU-producenter betaler under EU's
kvotehandelssystem (EU ETS). CBAM er ikke i sig selv et klimavirkemiddel, men
understgtter EU ETS ved at reducere incitamentet til at flytte produktion til lande
med mindre stram klimapolitik.

Analysen fokuserer pa fire centrale sektorer: jern og stél, cement, aluminium og
gedning. Disse sektorer er bdde emissionsintensive, handelsudsatte og gkonomisk
vigtige for Norden. De nordiske producenter har generelt en lavere
emissionsintensitet end mange globale konkurrenter, blandt andet pd grund af
renere energisystemer og tidlige investeringer i lavemissionsteknologier. Det giver
dem et relativt godt udgangspunkt under CBAM. Samtidig peger rapporten pd
strukturelle ulemper sdsom hgje lanninger, energiomkostninger og
produktionsomkostninger, hvilket betyder, at CBAM alene ikke sikrer langsigtet

konkurrenceevne.

Et centralt tema er den mulige inddragelse af indirekte emissioner fra elforbrug i
CBAM. Den nuveaerende udelukkelse af indirekte emissioner skaber ifglge rapporten
en konkurrenceulempe for nordiske virksomheder, som i stigende grad elektrificerer
produktionen og betaler hgjere priser for lavemissionsel. En inddragelse af indirekte
emissioner vil bedre afspejle produkternes reelle klimaaftryk og potentielt styrke
nordisk konkurrenceevne, men vil ogsd gge administrative byrder og haeve priserne

pd elintensive importvarer, szerligt aluminium.

Makrogkonomiske analyser viser, at CBAM forventes at have begraensede samlede
gkonomiske konsekvenser for Danmark, Finland og Sverige, men mere markante
sektorvise effekter. De sektorer, der er direkte omfattet af CBAM, vil generelt styrke
deres konkurrenceposition, mens downstream-industrier, der anvender CBAM-
produkter som input, kan opleve mindre omkostningsstigninger. P& leengere sigt
forventes CBAM at eendre handelsmenstre til fordel for renere EU-produktion,
understgtte investeringer i gren teknologi og bidrage til den nordiske grenne
industris omstilling, selv om de samlede EU-emissioner fortsat bestemmes af EU
ETS-loftet.

Rapporten gennemgdr ogsd de nationale implementeringsmodeller. | alle tre lande
kombineres en national kompetent myndighed med toldmyndighederne. Danmark
har en tredelt model med Energistyrelsen som hovedansvarlig, Finland har samlet



ansvaret hos Toldstyrelsen, og Sverige har Miljgstyrelsen i taet samarbejde med
toldvaesenet. En velfungerende implementering afhaenger iseer af klare
retningslinjer, tilstraekkelige ressourcer og stabile IT-systemer.

| forhold til forbrugsbaserede emissioner forventes CBAM gradvist at reducere de
nordiske landes klimaaftryk ved at gere kulstofintensive importvarer dyrere og
fremme renere leverandgrer. De nuvaerende beregningsmodeller er dog ikke
tilpasset CBAM's detaljerede emissionsdata, selv om mekanismen pé sigt kan

forbedre datakvaliteten og preaecisionen i emissionsopgerelser.

Rapporten afslutter med en raekke politiske anbefalinger, herunder at forberede sig
pd inddragelse af indirekte emissioner, engagere sig aktivt i EU's regler for aner-
kendelse af tredjelandes CO,-prissaetning, prioritere udvidelse af CBAM til relevante
sektorer, effektivisere national administration samt styrke koblingen mellem CBAM
og emissionsregnskaber. Overordnet vurderes CBAM som et vigtigt supplement til
EU ETS, der kan styrke nordisk konkurrenceevne i lavemissionsindustrier, hvis det
kombineres med stabile klimapolitiske rammer og malrettet industripolitik.



1. Introduction

The Carbon Border Adjustment Mechanism (CBAM) marks a fundamental shift in
the EU's climate and industrial policy architecture. Introduced in 2023 and gradually
expanded toward its definitive regime in 2026-2034, CBAM seeks to ensure that
the carbon content of imported goods is priced equivalently to that of goods
produced within the EU. By doing so, it aims to prevent carbon leakage, safeguard
the effectiveness of the EU Emissions Trading System (EU ETS) and encourage
cleaner production practices globally.

While the EU Emissions Trading System (EU ETS) is the central instrument driving
emission reductions and the green transition within the EU, CBAM is a trade-
related mechanism designed to prevent carbon leakage by aligning the carbon cost
of imports with that faced by EU producers. For the Nordic countries—
characterised by ambitious climate targets, advanced industrial sectors, and
relatively low-carbon production profiles—CBAM represents both an opportunity
and a strategic challenge. As the mechanism progresses through its transitional
phase and into the definitive regime, Nordic industries face new competitive
dynamics, shifting cost structures, and new administrative requirements. At the
same time, by supporting the effectiveness of the EU ETS and reducing carbon
leakage risks, CBAM may indirectly influence investment incentives for low-carbon
industrial investment, reshape trade patterns, and influence both territorial and
consumption-based emissions in the region.

This report, commissioned by the Nordic Council of Ministers' Nordic Environment
and Economy Programme, aims to map and analyse how an expansion of CBAM
could impact the Nordic countries, as well as its effect on the green transition and
consumption-based emissions. Key areas of focus include the inclusion of indirect
emissions, the potential expansion to new industries, the implications for Nordic
industry competitiveness, and the green transition. Additionally, the project
examines administrative requirements for effective implementation and the effects
of CBAM on consumption-based emissions. The focus of the report is on the
implementation of the CBAM in Sweden, Denmark and Finland.



Key questions to be answered from a Nordic perspective:

How would the inclusion of indirect emissions in CBAM affect the Nordic

countries and their industrial competitiveness?

What impact would including indirect emissions have on emission pricing

incentives in third countries?

Which industries would be particularly relevant to consider for an expansion
of CBAM to new sectors?

How could CBAM influence the green transition in the Nordic countries in the

long run?

What potential positive effects could CBAM have from a Nordic perspective?
What conditions must be met for CBAM to function effectively?

How will CBAM affect industries that are strongly represented in the Nordic

countries in both the short and long term?
What administrative arrangements have Nordic countries implemented for

CBAM, and which authorities are responsible for its execution?

How might CBAM impact consumption-based emissions in the Nordic

countries, and can current calculation systems account for these changes?

Four sectors—iron/steel, cement, aluminium, and fertilisers—form the empirical

focus of the study. These sectors are highly relevant for the Nordic region due to

their economic importance, emissions profiles and exposure to international trade.

They also reflect areas where the interplay between EU climate policy, global supply

chains, and domestic industrial strategies is expected to be particularly significant.

The report has been authored by Rikke Fischer-Bogason, Matias Lund Pedersen,

Laura Schou Bagh, Agnes Plesner Skarup and Amalie Engelbrecht, Norion Consult

(Denmark), Lars Zetterberg and Johan Rootzén IVL (Sweden), and Tero Kuusi,
ETLA (Finland).



2. Background

The Carbon Border Adjustment Mechanism (CBAM) entered into application on the
1st of October 2023. The introduction of CBAM will make it possible to continue
strengthening the EU Emissions Trading System (EU ETS) while ideally creating a
level playing field between producers inside and outside the EU. The mechanism is
intended to fight carbon leakage, to put a fair price on the carbon emitted during
the production of carbon intensive goods that are entering the EU, and to
encourage cleaner industrial production in non-EU countries. CBAM applies to both
raw materials and the products manufactured from them.

CBAM addresses the competitive distortion that arises when companies producing
and selling goods within the EU must pay for their emissions while competing with
imported goods from companies out-side the EU who are not subject to the same
climate regulations. However, the mechanism does not address the equivalent
situation when an EU company exports goods outside the EU. In this case, the
company incurs costs due to the EU's climate policies but competes with firms that
do not face the same regulations or expenses. An export rebate or export scheme
to compensate for these additional costs is being prepared by the Commission and
was expected to be presented by end-2025."]

Trade and competitiveness effects

Beyond trade implications, CBAM plays a critical role in the EU's green transition.
While it is expected to encourage sustainable practices, it also risks raising costs for
European manufacturers reliant on import-ed materials. Companies operating in
regions with cleaner energy sources, such as the Nordic countries, could gain a
competitive advantage, as their products will likely be less affected by carbon
tariffs. The ongoing phase-out of free emissions allowances under the EU ETS is
expected to further strengthen CBAM's influence, ensuring that the carbon
footprint of a product is reflected more transparently in its price. However, the
success of this transition will depend largely on how businesses and countries
adapt. Companies that invest in clean technology will have the opportunity to
strengthen their market position, while those in high-emission industries may face
increased costs and trade restrictions.

National implementation and administrative requirements

The implementation of CBAM wiill differ across EU member states, not because of
differences in reporting IT systems, but due to national administrative
arrangements for guidance, access management, control and enforcement. CBAM
reporting is conducted through EU-wide IT systems — the CBAM Transitional
Registry and the CBAM Registry — which are operated by the European

1. The export rebate had not yet been presented by the finalisation of this report
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Commission. Differences in how Finland, Sweden and Denmark structure their
CBAM administration, including the allocation of responsibilities between
competent authorities and customs, the provision of guidance to companies, and
the availability of support resources, could nevertheless lead to variations in
compliance and ease of reporting for importers. Expanding CBAM will put
additional administrative burdens on national authorities, particularly in terms of
guidance, verification, coordination and enforcement, even though the underlying
reporting systems are managed at EU level. Importers will need to collect more
detailed emissions data from suppliers, and for product categories where
applicable, pay an additional carbon fee, corresponding to the indirect emissions.
Suppliers will have to ensure accurate reporting to avoid placing additional costs on
their customers. The inclusion of indirect emissions is expected to have a
substantial effect on total carbon costs, which in turn will influence the
competitiveness of industries across different countries.

Transitional phase (2023-2025)
CBAM implementation happens gradually. It involves transitional phases and
gradual extension of the system. The transitional phase has been from 1 October

2023, until 31 December 2025, and in this phase the companies have been
mandated to report their imports and associated emissions, but not mandated to
pay the associated carbon fee. During this transition, importers of covered
products have been obliged to report the greenhouse gas emissions (GHG)
embedded in their imports on a per-product basis, though no financial adjustments
has been required. This period serves two key purposes: first, to provide a learning
opportunity for all involved parties, including importers, producers, and regulatory
authorities; and second, to collect data on embedded emissions to refine the
methodology. While the reporting obligation falls on EU importers, exporters will
also face a considerable compliance burden due to the need to compile and provide
emissions data.

Currently, imports from six sectors must be reported within CBAM.

o Cement

o Fertilizer

o Aluminium

o Iron and steel

o Hydrogen
o Electricity

It is the EU's intention to progressively increase the scope of CBAM to cover more
sectors and product categories. The six sectors were chosen as they represent a
significant risk of carbon leakage. By aligning import costs with carbon emissions,
CBAM seeks to uphold the integrity of EU climate policies, most importantly the EU

gl



ETS, while encouraging investments in low-carbon technologies. At the same time,
the policy introduces complexities in global trade, as it affects the competitiveness
of both European industries and foreign exporters.

Definitive regime (2026-2034)

Between 2026 and 2034, the implementation of the CBAM will gradually coincide
with the phase-out of free allowances under the EU ETS. Per 2026, affected
companies must pay for the tonnage of embedded carbon in their imported
products, effectively ensuring that high-emitting products imported from outside
of the EU become more expensive. If the import has already been applied a non-EU
carbon fee or tax, the amount paid can be deducted from the CBAM import fee.

The scope of emissions covered under the CBAM definitive regime is defined in
Regulation (EU) 2023/956. From 2026 and until any amendment of the Regulation,
it is clear which emissions must be calculated, reported and subject to the CBAM

financial adjustment for each product category.

Under the current Regulation, direct emissions are included for all CBAM-covered
products, while indirect emissions from electricity consumption are included only for
selected product categories. Specifically, indirect emissions are included for cement
and fertilisers, while for iron and steel, aluminium and hydrogen only direct
emissions are to be calculated and taken into account.

Article 30 of the CBAM Regulation mandates the European Commission to assess,
by 2025, whether the scope of CBAM should be expanded, including the possible

inclusion of indirect emissions for additional product categories in the future. While
this implies that the scope of CBAM may change over time, the applicable rules for

the definitive regime from 2026 are clearly defined under the current Regulation.

Must report: MUS‘.: p.ay Must report: MUSF p.txy
Direct credits: Indirect credits:
. . Direct . . Indirect
emissions . . emissions . .
emissions emissions
Cement
Fertilizer
Aluminium
Iron and
steel
Hydrogen
Electricity

Table 1. The Current reporting and tariff scope of CBAM across sectors, in the
definitive regime.
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Note: For products listed in Annex Il to Regulation (EU) 2023/956 (iron and steel,
aluminium and hydrogen), only direct emissions are to be calculated and taken into
account under Article 7. Indirect emissions are therefore neither reported nor
subject to CBAM payments for these products under the current Regulation.

Trade dynamics and international reactions

The economic and trade consequences of CBAM is a key area of discussion and
many uncertainties exist during the transition phase. While CBAM aims to prevent
carbon leakage and level the playing field be-tween EU and foreign companies, the
policy still raises concerns regarding trade dynamics. Nordic industries, particularly
carbon emissions-intensive industries such as steel and iron, may benefit from the
changes that follow with CBAM, as EU buyers could be more likely to favour lower-
carbon domestic products over imports from countries with high emissions, such as
Ching, India or Russia. At the same time, developing nations have raised concerns
over CBAM, with countries like India threatening a legal challenge under WTO rules,
arguing that the policy functions as a trade barrier that disproportionately affects

non-EU producers.

Taken together, the developments presented above illustrate that CBAM is more
than a trade instrument. For Finland, Sweden and Denmark, CBAM presents a mix
of opportunities and challenges: on one hand, it may reinforce the competitive
position of low-carbon Nordic industries; on the other, it introduces new reporting
obligations, cost uncertainties, and exposure to evolving international trade
dynamics. As the EU transitions from the reporting phase to the definitive regime,
and as the scope of CBAM expands, understanding these implications becomes
essential. The following chapters therefore examine in detail how CBAM interacts
with sector-specific characteristics, national contexts, and the broader green
transition in Denmark, Finland, and Sweden.

13



3. Scope of the study and core
definitions

This chapter outlines the overall scope and analytical boundaries of the study. It
defines which sectors and countries are included in the assessment, and clarifies
key terminology used throughout the report.

3.1 Scope of sectors and countries

The report focuses on five sectors covered by CBAM: iron/steel, aluminium, cement,
and fertilizers, given their strategic economic and climate relevance in the region.
The geographic focus is Denmark, Finland, and Sweden.

Selected sectors

Iron and steel

The iron and steel industry are one of the most energy- and emissions-intensive
sectors globally, and a critical focus of CBAM. In the Nordics, the majority of
primary steel is produced via the integrated blast furnace-basic oxygen furnace
(BF-BOF) route, which relies heavily on coal-derived coke as both fuel and reducing
agent (See e.g. Toktarova et al., 2020). Electric arc furnaces (EAFs), which are
significantly less carbon-intensive, are also present and increasingly used. The
Nordic region currently hosts three integrated steel plants and a number of EAF-
based facilities. Importantly, several Nordic steel producers have announced or
initiated major investments in fossil-free steelmaking, positioning the region as a
potential frontrunner in decarbonizing this sector. Understanding how CBAM
interacts with these investments is essential to inform both climate and industrial
policy. The Nordic steel market is distinguished by a strong emphasis on the
production and export of high-quality, specialized steel products, while
simultaneously relying on imports of lower-grade and commodity steel to meet
broader domestic demand.

Steel production in the Nordic countries—particularly in Sweden and Finland—is
highly advanced and capital-intensive, with a focus on niche products, high-
strength steels, and customized steel solutions for sectors such as automotive,
engineering, and construction. These value-added steel products are primarily
exported to European and global markets, supported by strong industrial R&D and
investments in fossil-free steel technologies. At the same time, the Nordic region
imports a significant share of lower-grade, mass-produced steel, such as rebar,
standard coils, and sheets. These imports typically come from countries with lower
production costs and environmental standards, including some outside the EU. The
introduction of CBAM is therefore particularly relevant, as it may shift the balance

14



by raising the cost of carbon-intensive steel imports, thereby improving the compe-
titiveness of domestic production—especially in the lower-grade segment—while
also supporting ongoing investments in low-carbon, high-quality steel production.

Cement

Concrete continues to play a central role as a structural material in buildings and
infrastructures. However, cement production, central to concrete manufacturing,
significantly contributes to global greenhouse gas emission. Alternatives to carbon-
intensive cement and concrete products exist today and have the potential to scale
and cost-effectively decarbonise the construction industry dramatically within the
coming years. In order to bring about mass deployment, industry must be given the
right signals to decarbonise as soon as possible.

Most cement is produced and consumed locally due to its relatively low value per
unit weight, meaning transport makes up a disproportionately high percentage of
its total manufacturing cost. Despite regional trade and the presence of a few
independent importers, the Nordic cement manufacturers typically dominate their
respective home markets (see e.g. Rootzén & Johnsson, 2015, 2017). While the
proportion of cement production exported internationally has increased, the
market remains largely regional in nature. The low trade intensity and local pro-
duction means that the risk of carbon leakage for the cement industry is relatively

low.

The cement industries in Denmark, Sweden, and Finland have all announced plans
and are, at varying stages, implementing carbon capture and storage (CCS)
technologies as a key strategy to achieve deep decarbonization. Implementation of
CBAM, coupled with a removal of free allocations, would send strong signals to
industry and help the Nordic cement industry become a world leader in low-carbon
cement and concrete and other alternative construction technologies.

Fertilizers

Fertilizer production is one of the most energy intensive industries in the world,
being responsible for 3%- 5% of global natural gas consumption every year (Song
et al., 2018). Given the central role of agriculture in Denmark's economy, the country
imports and uses considerable quantities of fertilizer. Sweden has two on-going
start-up projects to develop fossil-free ammonia and fertilizer production in
Sweden (Power2Earth, n.d.). LKAB is lead on the other project, constructing a
demonstration facility to among other things develop mineral fertilizers from
material streams from iron ore production (LKAB, 2024). Simultaneously, there is a
significant fertilizer production in Europe, from both natural and artificial sources.
Fertilizer is an interesting case in this project, as it is readily available from
European producers, but the import from non-European countries is significant.
Developing countries dominate EU imports, unlike exports, making them more
vulnerable to economic losses from rising export costs due to certification
requirements. Higher costs could hurt fertilizer-exporting nations, leading to

15



increased fertilizer prices and potential risks for the agricultural sector. Focusing on
fertilizers in this project will help to evaluate how important price is as a factor for
fertilizer importers. As well as how CBAM will affect national initiatives to
decarbonise the sector and secure regional production. This can in turn support
policies, that aims to reduce imports from outside of Europe and ensure long term
stability for low-carbon investments.

Aluminium

Aluminium is an energy intensive raw material to produce, requiring both high
amounts of heat and electricity. In 2024, only 3.8% of primary aluminium was
produced within Europe with 59% of primary aluminium produced in China
(Primary Aluminium Production, 2024). In 2023, 72% of the energy used to smelt
primary aluminium in China came from coal, which is bound to lead to a high level
of embedded carbon per tonne imported aluminium ('Primary Aluminium Smelting
Power Consumption - by Country’, n.d.). Due to the high environmental impact of
producing primary aluminium, and due to the high degree of imports into the EU,
aluminium is a material with a high risk of carbon leakage.

Conversely, aluminium is produced in high quantities in Norway, which offers a
short-term alternative to imported aluminium (Norwegian Aluminium Industry with
Billion in Added Value, n.d.). There is also a significant environmental potential to
recycling aluminium. Aluminium as a material is highly recyclable, and secondary
aluminium can be recycled many times without losing material properties (Zore,
2024).

Focusing on aluminium in this report helps clarify how CBAM will affect the sector
and enables policymakers to identify market mechanisms that could complement

the regulation.

Selection of countries

Denmark, Finland, and Sweden have been chosen for the comparative analysis. All
three countries are committed to ambitious climate targets and are exploring
decarbonization pathways for industry. They each have significant activity in at
least one of the selected sectors, making them particularly relevant for under-
standing the sector-specific impacts of CBAM. Despite their similarities, they differ
in industrial composition, trade patterns, and exposure to international competition
—providing useful variation for the analysis.

Since neither Norway nor Iceland is part of the EU, it is up to each EEA (European
Economic Area) country to decide if new EU legislation should be implemented or
not.

The Norwegian government announced its intention to implement the Carbon
Border Adjustment Mechanism (CBAM) in a press release in late 2024 after
consulting with national business and workers' organisations, both of which
expressed support for its implementation (Finansdepartementet, 2024). The

16



government currently plans to introduce the mechanism from 1 January 2027, with
the Norwegian Environment Agency leading the process (Miljgdirektoratet, 2025).
Norway was not included in the transitional phase of CBAM, and some of the key
questions for this study are not yet relevant for Norway. Norway will, however, be
able to benefit from the learnings from the transition phase from the other Nordic
countries once they are compiled and assessed in the tendered project. Iceland's
stance on CBAM is still not determined and it is thus assumed that no
implementation plans are being developed for the time being (as of 2025).

3.2 Terminology

To support a consistent understanding of the analyses presented in this report, this
section introduces key terms and concepts central to interpreting the implications
of CBAM. Clarifying these concepts is essential, as CBAM interacts with multiple
emission scopes, methodological frameworks, and trade-related dynamics, all of
which influence how impacts are assessed and compared across sectors and
countries.

Impacts of CBAM on calculation/estimates of consumption-based emissions
Calculations of estimates are generally based on environmentally extended multi-
regional input-output (EE-MRIO) models. These models trace the embedded
emissions of goods and services consumed in a country, including those produced
abroad based on trade flow data, sectoral production data and country- or region-
specific emission intensities. However, these models often use average national
emission intensities rather than firm- or batch-specific data. CBAM is designed to
target the actual embedded emissions in specific imports (e.g. a tonne of cement
from one factory in Turkey). Current EE-MRIO is not adapted to capture this level
of granularity. Further Input-output models are based on statistical data that may
be several years old. CBAM's effects—especially early shifts in trade patterns or

cleaner production methods—may not be captured in real time.

Direct and indirect emissions

Under the CBAM framework, direct and indirect emissions are defined in Regulation
(EU) 2023/956 and relate to emissions associated with the production of specific
goods. Direct emissions under CBAM refer to emissions from fuel combustion and
production processes at the installation producing the CBAM-covered good.
Indirect emissions under CBAM refer to emissions from the generation of electricity
consumed during the production of certain CBAM-covered goods, as specified in
the Regulation.

Scope 1, Scope 2 and Scope 3 emissions are accounting concepts used in corporate
greenhouse gas reporting. While there is partial overlap with CBAM concepts, the
definitions and boundaries do not fully correspond, and the terms should not be
used interchangeably. The CBAM levy is determined by the emissions embedded in
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imports, which include direct emissions from fuel combustion and the production
process and, for selected CBAM-covered products, indirect emissions from
electricity used in production. Emissions embedded in input materials are included
only where those inputs are themselves CBAM-covered. Under the current CBAM
Regulation and in the definitive regime from 2026, only cement and fertilisers are
subject to CBAM charges for indirect emissions from electricity consumption. For
iron and steel, aluminium and hydrogen, only direct emissions are taken into
account under CBAM, while electricity as a CBAM-covered product has no separate
category of indirect emissions, as emissions from power generation are treated as
direct emissions. Computing indirect emissions for the product categories where
they are covered under CBAM will pose significant challenges along the value chain
due to the granularity details needed in the data that is often not available in

current reporting systems.

Furthermore, as the Nordic economy decarbonizes, electricity usage and costs
become an increasing part of the production process. Hence, the exclusion of
indirect emissions can directly impact the competitiveness of Nordic industry, both
in the domestic and international markets. Combined with the phase-out of free
allowances under the EU ETS and a higher EU carbon price, production prices will
rise and can cause a competitive disadvantage for Nordic products in international
markets.

Including indirect emissions in CBAM fees could in turn have additional impact on
third countries incentives to implement a carbon pricing mechanism on emissions.
Crediting the climate policies of third countries could encourage them to adopt
such measures and avoid double charging for the carbon in the goods covered.
However, not crediting them is technically and administratively simpler. The key
issue isn't just whether to credit these policies, but also presents challenges, like
differences in sectoral coverage across countries.

The inclusion of indirect emissions could therefore potentially have significant
impact on both Nordic industries” competitiveness as well as incentives along the
value chain in third countries to reduce carbon emissions from production processes
for goods imported to the EU. While at the same time, posing some challenging
questions to the EU on defining which other carbon credit schemes should be
accredited, which sectors to include and what price levels should be considered
equivalent to the EU ETS.

Addressing indirect emissions therefore has significant impact on the
competitiveness on Nordic industries combined with environmental impact along
the value chain and inconsistencies in carbon pricing across sectors and countries.
While the EU ETS is the primary driver of decarbonisation in the Nordics, CBAM
may complement this process by influencing competitiveness and trade patterns,
which in turn could affect the green transition, particularly in electrification-
intensive heavy industry sectors.
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4. Key findings and recommen-
dations

4.1 Summary of key findings

How would the inclusion of indirect emissions in CBAM affect Finland, Sweden and
Denmark and their industrial competitiveness?

Including indirect emissions in CBAM would raise the calculated embedded
emissions of imported goods and thereby reinforce CBAM's protective function for
EU producers. For the Nordics, where decarbonisation and electrification mean
electricity is an increasingly important cost component, the current exclusion of
indirect emissions under CBAM creates a competitive disadvantage: Nordic
producers pay higher costs for low-carbon electricity while competing with imports
where electricity emissions are not fully priced. Including indirect emissions would
better reflect the environmental performance of Nordic industries and could
strengthen their competitiveness, but it would also increase reporting complexity
and data demands along the value chain as well as raise import prices on
electricity-intensive goods such as aluminium. On the other hand, a large share of
Nordic electricity generation is already fossil-free, meaning that electricity prices in
the Nordics generally reflect lower ETS-related cost pass-through compared to
regions with more carbon-intensive power generation. This is, however, a complex
matter, as power prices in at least Denmark and Southern Sweden are affected by

German power prices and these price in the carbon cost.

What impact would including indirect emissions have on emission pricing incentives
in third countries?

Because CBAM allows deduction of carbon prices already paid in the country of
origin, including indirect emissions would broaden the share of emissions for which
such credits may be claimed. This strengthens incentives for third countries to
introduce or expand carbon pricing instruments that cover both direct and indirect
emissions, in order to keep access to the EU market and avoid double charging. The
report notes, however, that recognising third-country pricing schemes raises
technical and administrative questions, including how to handle differences in

sectoral coverage and sub-national systems.

Which industries would be particularly relevant to consider for an expansion of
CBAM to new sectors?

The report highlights organic chemicals and polymers as key candidates for CBAM
expansion, due to their high emissions intensity, strong trade exposure and leakage
risk. It also emphasises downstream products that incorporate CBAM-covered

inputs (e.g. machinery and components with high iron, steel or aluminium content),
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where extension of CBAM could close loopholes and reduce incentives to circumvent
the mechanism. More broadly, several ETS-covered sectors — such as glass,
ceramics, oil refineries, pulp and paper, lime and other metals — are identified as
relevant in discussions about future alignment between ETS and CBAM.

How could CBAM influence the green transition in Finland, Sweden and Denmark in
the long run?

CBAM strengthens the price signal for embedded emissions, shifting demand away
high-emission imports towards EU production with lower average emission
intensity, while total EU emissions remain capped under the EU ETS. For the
Nordics, where CBAM-covered industries often have below-average emission
intensity and ambitious climate targets, this can redirect investments into low-
carbon technologies and support expansion of cleaner production. With the EU ETS
cap, emissions are fixed at EU level and tend to move to installations with the
highest "utility of pollution”; if Nordic heavy industries are relatively efficient, CBAM
can accelerate a relocation of production — and associated emissions — towards the
Nordics while overall EU emissions remain capped. Over time, this supports a green
industrial transition, but it does not remove underlying structural challenges such
as high energy and wage costs or export competitiveness outside the EU.

What potential positive effects could CBAM have from a Nordic perspective?
From a Nordic viewpoint, CBAM can:

o Reduce carbon leakage and strengthen the competitive position of low-
carbon producers in iron/steel, aluminium, cement and fertilisers;

o Create an even playground so that clean production, from for instance the
Nordics, can compete on equal terms with production abroad;

o Improve welfare in the Nordics through terms-of-trade gains and reinforce
incentives for clean technology investment; and

o Provide more detailed emissions data that can enhance models of
consumption-based emissions. In addition, greater harmonisation of metho-
dologies and data standards across countries would improve comparability
between models and strengthen the analytical basis for assessing
consumption-based emissions.!?!

Overall, modelling and literature reviewed in the report suggest modest
macroeconomic impacts, but a gain in sectoral competitiveness for the Nordic
scope countries, particularly in CBAM-exposed industries.

2. Consumption-based emissions models involve important trade-offs between coverage, granularity and
timeliness. Economy-wide multi-regional input—output (EE-MRIO) models ensure internal consistency and broad
supply-chain coverage, but rely on aggregated data and are subject to time lags. More granular data sources,
such as shipment-level or firm-level trade data, can improve detail but are methodologically challenging to
integrate due to differences in data frequency, system boundaries and classification standards.
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What conditions must be met for CBAM to function effectively?

Effective CBAM depends on several conditions identified in the report: a robust EU-
level registry and pricing system; clear rules for recognising third-country carbon
pricing and avoiding double counting; gradual phase-out of free allowances to
maintain environmental integrity; and a scope that limits leakage opportunities
(including possible expansion to indirect emissions and downstream products). At
national level, functioning implementation requires well-defined competent
authorities, adequate administrative capacity, strong guidance and support for
companies, and IT systems that work reliably. Industry interviews in all three Nordic
countries underline that unclear guidance, tight timelines and registry problems can
significantly undermine the mechanism in practice. The CBAM Regulation largely
fulfils the formal conditions required for effective functioning by establishing a
harmonised EU-level system aligned with the EU ETS, but its effectiveness in
practice depends critically on implementation quality, administrative capacity, clear
guidance, and the timely resolution of operational challenges during the transition

phase.

How will CBAM affect industries that are strongly represented in the Nordic
countries in both the short and long term?

In the short term, CBAM produces modest macroeconomic impacts but more
pronounced sectoral effects: increased production costs and lower output in many
downstream industries, but gains in competitiveness for CBAM-covered sectors in
the Nordics. Modelling results in this report show that Denmark, Finland and
Sweden experience little adverse macro impact, while their covered sectors
generally gain total competitiveness relative to more carbon-intensive producers. In
the long run, expanding CBAM (e.g. to indirect emissions and additional sectors)
would reinforce protection for low-emission Nordic industries but increase cost
pressures on importers and on Nordic firms heavily integrated into global value
chains, particularly export-oriented producers facing international competition
without export adjustment mechanisms. The European Omnibus regulation is
expected to keep 99% of emissions within scope while exempting about 90% of
importing firms, reducing administrative burdens especially for SMEs while largely

preserving incentives for large importers to switch to lower-emission suppliers.

What administrative arrangements have Finland, Sweden and Denmark
implemented for CBAM, and which authorities are responsible for its execution?
All three scope countries have established national administrative models that
combine a national competent authority with customs administration:

Denmark has designated the Danish Energy Agency as national competent
authority, supported by the Danish Business Authority and the Danish Customs
Agency in a tripartite arrangement. The Energy Agency leads on reporting oversight
and enforcement, Customs handles registry access and notifications, and the
Business Authority processes applications to become authorised CBAM declarants.
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Denmark also finances administration via an annual fee for authorised importers.

In Finland, Finnish Customs (Tulli) has two roles, both as the customs authority
(checking CBAM goods at the border) and as the national competent authority
(NCA) for CBAM. In the role of NCA, Finnish Customs provides company guidance,
manages access to the registry, grants authorised declarant status, checks CBAM
compliance at import and carries out audits and sanctions under the national
CBAM implementation act.

Sweden has designated the Swedish Environmental Protection Agency as national
competent authority, working closely with Swedish Customs. The Environmental
Protection Agency handles guidance, reporting, authorisation and enforcement,
while Customs checks at the border whether goods fall under CBAM and whether
the importer holds authorised declarant status. Both authorities provide extensive
support and information tools for companies.

How might CBAM impact consumption-based emissions in Finland, Sweden and
Denmark, and can current calculation systems account for these changes?

CBAM is expected to reduce Nordic consumption-based emissions over time by
raising prices on carbon-intensive imports, promoting substitution towards lower-
emission suppliers and EU production, and encouraging exporters to decarbonise to
maintain EU market access. However, the immediate quantitative impact on
national CBA figures is limited because CBAM currently covers only a narrow set of
sectors. Existing Nordic CBA systems are based on hybrid EE-MRIO models using
EXIOBase, which can capture broad shifts in trade and consumption but are not
designed for the highly granular, installation-specific data generated by CBAM, and
often rely on older statistics. CBAM has strong potential to improve data quality
and granularity in these models, but this will require methodological adaptation,
harmonisation of data systems and additional resources.

4.2 Policy recommendations for Nordic countries

Building on the findings of the report, the following directions for Nordic policy are
suggested:

Prepare strategically for inclusion of indirect emissions

Nordic governments should assume that CBAM may be expanded to cover indirect
emissions more broadly and support electricity-intensive industries in improving
data systems and documenting low-carbon electricity use. This would allow Nordic
producers to fully benefit from their cleaner power mix and mitigate the potential

competitive disadvantages associated with high electricity costs.

Engage actively in the design of third-country crediting rules
Given the importance of deducting third-country carbon prices, Nordic countries

should actively engage in EU processes that define methodologies for recognising
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external carbon pricing — including indirect emissions — to ensure robust,
transparent and administratively feasible rules. Clear frameworks are needed to
avoid both double charging and loopholes, and to maximise incentives for third
countries to adopt effective carbon pricing schemes.

Prioritise key sectors for CBAM expansion

Nordic policy positions should emphasise expansion of CBAM to sectors where the
environmental and competitiveness gains are likely to be greatest: organic
chemicals, polymers, and selected downstream products with high embedded
emissions, alongside continued coverage of iron/steel, aluminium, cement and
fertilisers. Attention should also be paid to ETS-covered sectors that are important
in Nordic value chains (e.g. glass, pulp and paper, lime), while acknowledging higher
administrative and legal risks associated with a broader scope.

Use CBAM as a lever for the green industrial transition

Nordic governments can treat CBAM as part of a broader low-carbon industrial
strategy: aligning it with support for low-carbon technologies, infrastructure and
innovation in heavy industry, and using the strengthened price signal to justify
investments in “fossil-free" production. At the same time, policies should address
vulnerabilities in downstream and export-oriented sectors, including monitoring
carbon leakage risks to non-EU markets and following EU debates on export
rebates or similar mechanisms.

Consolidate and streamline national implementation

Finland, Sweden and Denmark should continue refining their administrative
arrangements to reduce complexity for companies while maintaining robust
enforcement. This includes:

o Clarifying points of contact where responsibilities are split across agencies;

o Ensuring sufficient resources for competent authorities and customs;

o Maintaining and improving guidance, helpdesks and digital tools; and

o Learning from cross-Nordic experiences to identify effective implementation
models.

These steps respond directly to industry concerns about administrative burden and
inconsistent communication.

Strengthen links between CBAM and consumption-based accounting

Nordic statistical and environmental agencies should explore how CBAM shipment-
level emissions data can be integrated into existing hybrid EE-MRIO models to
improve estimates of consumption-based emissions. This will likely require metho-
dological work, data harmonisation and careful assessment of costs versus
benefits, but offers a path towards more accurate, policy-relevant CBA indicators
that better reflect trade policy instruments such as CBAM.
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Safeguard Nordic competitiveness while pursuing higher ambition

Finally, CBAM should be seen as one element in a broader mix of climate and
industrial policies. The report indicates that Nordic economies are comparatively
well positioned but still constrained by high structural costs. To turn CBAM into a
durable advantage, Nordic countries may need to combine the mechanism with
stable long-term climate targets, targeted sectoral support, and efforts to build
resilient, low-carbon value chains that are less vulnerable to volatile international

trade dynamics.
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5. CBAM and the green
transition in the Nordics

CBAM is not a climate mitigation instrument in itself, but a trade-related
mechanism designed to support the EU ETS by preventing carbon leakage. While
the EU ETS caps total emissions within the EU and thereby drives the green
transition, CBAM influences the carbon content of imports and may affect trade
patterns and competitiveness, with indirect implications for industrial investment
and production location. CBAM aims to mitigate carbon leakage within the EU by
putting a price on imported goods covered by the regulation, making importers pay
a levy equal to the EU-ETS price. It aligns the price of the embedded carbon
content with the price of EU-ETS quotas to level the playing field between
European and third-country producers. Taking trade data from 2022, only 3% of EU
imports from non-EU countries are covered by the CBAM sectors, but were
estimated to represent 0.31% of global GHG emissions in 2022 (OECD, 2025q). As
such, the CBAM covers a small part of the overall trade, but targets sectors with
relatively high embedded emissions and may therefore have a disproportionate
impact on emissions embodied in international trade.

For Finland, Sweden and Denmark, the established focus on low-carbon technology
in the production processes of the CBAM covered sectors shows potential for these
sectors to improve relative competitiveness, reflecting lower emission intensity in
CBAM covered production. However, any resulting emission reductions are
determined by the EU ETS cap rather than by CBAM itself. The impact of CBAM wiill
likely result in a shift in trade balances, reducing imports of CBAM covered
(emissions intensive) products to the EU. However, the sectoral importance differs
between the scope countries, meaning that some have more primary production
than others, suggesting different level of impacts on the covered sectors. In
addition, the Nordic countries have high input prices compared to the rest of the
EU, which means that the impact on national production levels will depend on the
carbon price. There may also be indirect effects for downstream users of CBAM
products, as well as potential impacts on technological development and
substitution patterns over time.

The next section will touch upon the overall position of Finland, Sweden and
Denmark in terms of exposure, competitiveness and map out sectoral
considerations for the scope countries.
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5.1 Key mechanisms and macroeconomic impacts of CBAM

With the phase-out of free allowances under the EU ETS, European companies are
at risk of losing business to carbon-intensive production in countries with little to no
regulation, which will both increase global emissions and decrease the relative
competitiveness of European companies. Before the introduction of CBAM, there
was a risk of highly energy-intensive sectors included in CBAM relocating emissions
to less regulated and therefore more economically profitable countries which would
cause carbon leakages and economic losses for the regulated country (Kittel & Fahl,
2025). The intention of the CBAM is to send a price signal through the value chain,
as the policy disproportionally increases the price of emission intensive inputs which
will encourage firms to reduce the financial burden of the policy through greening
of production processes (OECD, 2025q).

The enhanced price signals caused by CBAM can redirect investments back into
European countries, as the national and European adopted climate targets and
emission taxation of CO, emissions under EU ETS have been encouraging industries

to green their production and develop and apply low-emission technologies for
years now (Kittel & Fahl, 2025). This could improve the relative competitiveness of
producers with lower emission intensity, including some Nordic industries,
depending on sectoral composition and trading partners rather than on
systematically different import patterns (FIW, 2024; OECD, 2025a). Highly trade-
exposed industries with high emission-intensity, where production technologies vary
significantly will be most affected by the policy, as it will cause a significant price
gap between clean and high-emission production processes (Zhong & Pei, 2022), as
illustrated in figure 1 (CO2 IQ, 2025).
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CBAM costs in 2026 by emission values [EUR/t]*
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Figure 1. Differences in cost of CBAM products (CO2 IQ, 2025)

*At average EU-ETS price 2024: 65 EUR/tCO2

The price signal will increase with rising quota prices following the planned
reduction of quotas under EU ETS, which will accentuate price differences between
clean and 'dirty’ production. Incentives to direct production towards less carbon-
intensive countries, such as the Nordics where strict environmental regulations in

many cases have caused CBAM industries to have lower-than-average CO,

emission intensity, will thus increase. In figure 2, the added costs of CBAM for all
three scope countries and sectors show that with an ETS price of 72.8€/ton,
Finland, Sweden and Denmark will only marginally be affected on their input prices
due to CBAM, with the exception of iron and steel, that is modelled to expect price
increases of up to 23.6%.
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Figure 2. The effect on prices as impacted by CBAM in the scope sectors for all
three countries

The size of the price signal is dependent on the value-added of the production
process in which the CBAM-good is an input to. The CBAM tariff is placed at the

very beginning of the value chain, which means that basic products and imports are

most affected by the price increase. Hig