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At a glance...

For more information on carbon dioxide removals and a glossary, click here.

Although the European Union institutions have successfully analysed and identified
risks associated with carbon removals, these risks have not been adequately
addressed in policy. Furthermore, the process of setting climate targets and the
targets themselves remain opaque.

The European Commission’s impact assessments and research conducted to inform its
climate and carbon dioxide removals (CDR) policy go in-depth with high levels of detail
and transparency. In the process from assessments to proposed or adopted policy,
many of these qualities get lost, and multiple inconsistencies and gaps become
apparent. For example, this is evident in the impact assessment for the 2040 climate
target, which projects high CDR availability by 2040-2050, even though numerous risk
assessments are still missing. It is also reflected in net targets that conflate emissions
reductions with CDR, despite contrary recommendations from the EU institution’s own
European Scientific Advisory Board on Climate Change (ESABCC) and several consulted
stakeholder groups.

See Table 1 for an overview of the levels of transparency and diligence in the European
Commission’s removal plans.
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Table 1: Traffic light graph; cell colours represent the level of transparency, depth, and plausibility of made assessments
and plans; green = overall relatively transparent and plausible, yellow = partly lacking transparency or depth, red = severe
transparency gaps or identified delivery risks. The classification is meant to provide an overview of key issues and best
practices and is relative to the other reviewed countries.


https://carbonmarketwatch.org/wp-content/uploads/2026/03/Introduction-and-Glossary.pdf

Methodology Note

The case study was developed by reviewing publicly available policy and assessment
documents, supplemented by transparency requests to national ministries and
agencies. Data on 17 themes, including residual emissions, technology assumptions,
and biomass sources, were analysed to identify gaps and best practices in countries’
industrial CDR and land sink strategies. From the identified themes, 12 indicators were
selected, as visible in Table 1. The collected information was clustered into themes,
and key issues were broken down and underscored by references to authoritative
documents in the detailed analysis section.

The scope of the analysis was limited to documents created by or on behalf of
government ministries and agencies, with supplementary documents included where
necessary. Detailed information on the methodology is available in the accompanying
report. All reviewed documents and supplementary sources are either directly linked
in the text or can be found in the list of sources at the bottom of this document.



Detailed Analysis

@ Residual emissions and removal targets

The European Commission does not explicitly define residual emissions. Yet it refers to
emissions continuing after 2050, primarily from sectors such as agriculture and aviation,
where substitution is limited, or mitigation measures are unavailable. While no specific

residual emissions target is set, the EU, in its_ , projects
gross emissions will be reduced to 8% of 1990 levels by 2050 (360 Mt CO.eq) (Part 1,
p38). The European Scientific Advisory Board, in its’ , estimates

residual emissions at 8-24% of 1990 levels (390-1,165 Mt CO,eq including international
transport fuel) (p79).

While European Union policy does not set separate targets for emission reductions,
land-sink sequestration, and permanent removals, separate projections are given in its
analysis documents, most notably in the European Commission’s 2040 target impact
assessment. The detailed analysis transparently and separately communicates scenario
modelling approaches, resulting options, and potential trade-offs.

The mentions that "[...] carbon removals (from the
atmosphere through land-based and industrial carbon removal) should reach up to 400
MtCO," to deliver a 90% GHG reduction (p6). However, the way this number was
determined is not defined, nor does it correspond to any scenario in the impact
assessment. This mismatch represents a low level of transparency. An

examines how a scenario based on the 2040 Target
Communication would align with the European Commission’s own impact assessment
and compares it with recommendations from the European Scientific Advisory Board on
Climate Change (ESABCC). The analysis concludes that the European Commission’s
recommendations for a 90% net emission reduction target would be in line with mean
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values between scenarios S2 and S3, but projections for DACCS would exceed the
recommendations by ESABCC (p 4).

A timely example of this is the provisionally agreed (Article 1,
paragraph 5, section (b)), which mentions using domestic permanent removals under
the EU Emissions Trading System (ETS) to compensate for residual hard-to-abate
emissions. Neither a clear definition of residual hard-to-abate emissions nor the volume
of CDR contributions are mentioned in the proposal.

The underlying the 2040 climate target presents quantified
projections for the deployment of industrial removals and net LULUCF removals. In the
analysis, industrial removals are split into BECCS and DACCS, and separate projections
are made. These are exhibited for the short (2030), medium (2040), and long term
(2050) in four scenarios. Scenarios 1 (S1) and 2 (S2) portray lower ambition in
medium-term climate mitigation, while Scenario 3 (S3) represents a more ambitious
approach. The fourth Scenario (LIFE) assumes a rapid reduction in agricultural
emissions through lifestyle changes. S3 is mentioned as the preferred scenario, but no
clear rationale is provided for this choice. The Regulatory Scrutiny Board (RSB), the
European Commission's independent advisory body responsible for quality control of
impact assessments, noted this shortcoming multiple times during the review process.
( » Pp90-91)

@ General transparency

While scenario modelling and scientific advice operate at a high level of transparency
and information disaggregation, the resulting policy documents do not. The European
Commission’s 2040 Target Communication, the

!, and the following official proposal do not refer to a single scenario as a target,
but instead obscure intended plans by setting out rounded numbers as quantified
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targets. These suggested targets do not correspond to any of the modelled scenarios in
its own impact (Part 3, p13), or those provided by the ESABCC in its
that gives scientific advice for the target.

Emissions reductions are quantified at the sectoral level, removal projections are
disaggregated by technology (BECCS & DACCS), and the LULUCF pillar, and the models
and assumptions used are outlined in the documents.

, lists
disaggregated targets as one of its key recommendations (p8). Additionally, the
European Commission’s documents a stakeholder consultation
process, including an event on 9 June 2023 that gathered feedback from energy sector
representatives, industry, think tanks, NGOs, transport, agriculture, SMEs, trade unions,
and cities. The participants demanded clear differentiation between emission
reductions and removals through separate targets (Part 1, p109).

When stakeholder groups were consulted on the setup of the 2040 climate target in a
public consultation, the favoured option for all of them was three separate targets, one
for gross emissions reductions, one for industrial removals, and one for the land sink
(Part 1, p101). However, neither the revision of the European Climate Law nor the final
proposal met these demands. This raises questions about the reasoning behind that
decision as well as about transparency and accountability in EU climate policy.

The headline 90% reduction target for 2040 in the European Commission’s proposal to
amend the European Climate Law (ECL), for which the underlying impact assessment
was conducted, falls far short of the level of transparency and disaggregation exhibited
in related analysis documents. It combines gross emission reductions, industrial
removals and land sink sequestrations into a single target and adds international
carbon credits as additional potential flexibility. Along the way from the impact
assessment, over the 2040 Target Communication to the European Commission’s
proposal, the contents get steadily more simplified. Starting at a very high level of
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disaggregation and detail in the impact assessment, the transparency of documents
diminishes throughout the political process, resulting in a proposed single net target.

@ Reliance on international offsets

After neither the impact assessment nor the preceding official
mentioned international carbon credits, the

opens the door to the possibility of using such credits, beginning in 2036. It fails
to issue a new impact assessment that estimates potential effects and explains the
preference and necessity for reliance on international credits. The suggested
quantification of international credits as ‘up to 5% of 1990 EU net emissions’ therefore
reduces the EU’s true domestic ambition for emission reduction from the planned 90%
to 85%.

Furthermore, the proposal states that the international credits used would have to be of
‘high-quality’. Aside from stating that this would regard issues of permanence and
human rights, the proposal does not specify how the quality of credits might be
measured. Notably, states that international
carbon credits should not be counted towards domestic EU emission reduction targets,
yet the current proposal does not comply with this. Reliance on this offsetting
mechanism would introduce several risks into EU climate policy? including double
counting, low environmental integrity credits, and human rights violations. Given these
concerns, the failure to conduct an impact assessment for this policy option becomes
even more grave.

Removals polic

@ Specific plans and foreseen measures

The strategies do not outline the use of removals by different CDR technologies, nor do
they provide details on planned approaches to support member states in achieving the
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projected levels of CO, sequestration in the land sink. The European Commission’s

mentions intentions to apply a portfolio approach, including
BECCS, DACCS, capturing emissions from biomass processing, and possibly other novel
approaches (p18). Given that the underlying impact assessment does not include
evaluations of other forms of industrial removal beyond BECCS and DACCS, many
technologies envisioned to be used lack feasibility assessments.

For instance, the sets out an
aspirational objective to remove and permanently store at least 5 Mt CO, from the
atmosphere (DACCS) by 2030 through frontrunner projects (p17). The EU’s
(ICMS) conflates CCS, BECCS and DACCS and estimates

captured volumes of about 280 Mt by 2040 and about 450 Mt by 2050 (p2). The
document states that half of the annual capture rates would come from biogenic
sources or directly from the atmosphere; however, no further detail on feedstocks or
potential implications is provided. On page 3, Figure 1 presents the numbers from the
impact assessment for the volume of CO, captured for storage and utilisation, and their
origin (DAC, biogenic, process, fossil fuel). The underlying numbers seem to be averages
between S2 and S3 from the 2040 Target Impact Assessment,

. The lack of cross-references between documents and explanation
of how calculations were made results in a lack of clarity, coherence, and transparency.

@ Associated financial cost and source of financing

While the mentions the need for ‘a balanced and
cost-effective contribution of all sectors to greenhouse gas emission reductions and
carbon removals’ (p26), no planning exercises or strategies for this are referenced. The
only indications provided are mechanisms such as the Innovation Fund, frontloading
commitments, and 'auctions-as-a-service' (p25).

Nonetheless, the discussion on how to finance CDR is ongoing. The European
Commission has recently published multiple reports exploring potential approaches to
financing and_ , without indicating which ideas will be
implemented or are preferred. As part of its new Bioeconomy Strategy, the European
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Commission has proposed a so-called EU Buyers' Club. This plan aims to stimulate
demand for credits certified under the
(CRCF) by coordinating voluntary purchases from private
companies to achieve corporate climate commitments. However, the initiative risks
delaying decarbonisation by allowing companies to purchase removal credits instead of
reducing actual emissions. Additionally, the
to guarantee real environmental benefits.

Projections made in the 2040 Target Impact Assessment for the financial cost of
nature-based removal solutions in the LULUCF sector are conflated with the costs of
emission reductions in the sector. Costs are expressed as annual amounts that differ by
decade and are shown for LULUCF GHG emissions and non-CO, GHG emissions for
S1-S3. ( , p64) The provides estimates of future DACCS costs of 122-539
EUR/t CO, (p15) and BECCS costs of 52-134 EUR/t CO, (p15), referencing an academic
report®. A study on possibilities of a CO, transport network by the Joint Research Centre
(JRC) estimates costs of up to €12.2 billion by 2030 and €16 billion by 2040 (

). However, the reviewed European Union policy and strategy documents on
carbon dioxide removals do not include a disclosed separate estimate of overall funding
needs for projected plans.

Constraints and risks

@ Land use and sequestration rates

The European Commission's projects
LULUCF net removals ranging between -100 to -400 MtCO,eq in both 2040 and 2050
(Part 3, p9, Tab. 4). This ‘safe corridor’ is based on (2022), which

provides a probable range for the LULUCF sink in 2050 while accounting for future
climate change impacts under a stringent mitigation pathway (RCP 2.6) (see impact
assessment Part 3, p9, fn. 13 and , P77). The paper emphasises:
“[...] our study does not explore a policy scenario but describes a methodological
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framework.” (p18), noting that factors such as windstorms, insect outbreaks or changes
in tree species composition are not included in their model. The Commission refers
extensively to the paper, which was also cited by its Scientific Advisory Board and
Environment Agency (EEA & ESABCC, p77), stressing that scenarios exceeding the upper
bound of -400 MtCO,eq "may rely on implausibly high LULUCF net removal levels" (Part
3, p131, fn. 184). Given the remaining factors left unassessed in the underlying paper by
Pili et al., this warrants caution and further assessments to address uncertainties.

The modelling in the 2040 impact assessment indicates that following the fourth
scenario, LIFE, which depicts the implementation of demand-reducing measures, could
reduce land-use pressures and enable a stronger land sink ( , P129). Under this
scenario, the land sink could sequester over 50 MtCO,eq more than in the central
scenarios (S2 & S3) (Part 3, p13). The resulting policy proposal to amend the European
Climate Law disregards the LIFE scenario and offers no rationale for this decision.

(EEA) on Europe’s land carbon sink
states: "An excessive reliance, either on biomass resources or on LULUCF mitigation,
can result in unintended negative consequences, such as carbon leakage from an
increase of land use in or biomass imports from third countries." (EEA, 2025, p152).
However, the reviewed documents don't contain an assessment of potential land use
requirements for additional renewable energy for DACCS or BEECCS biomass. By not
assessing indirect effects, policymakers risk pushing deforestation pressures beyond
the EU's jurisdiction into countries with potentially weaker forest protection.

The European Commission’s acknowledges "a high level of
uncertainty and the early stage of development of the modelling workstreams" for
LULUCF projections, particularly regarding climate change impacts and extreme
weather events (Part 3, pp131-138). The description of the modelling clearly outlines
underlying assumptions, including that "salvage logging and replanting of the damaged
trees occur the same year as the disturbance" and that reduced harvesting rates will
partially compensate for disturbance-induced forest loss (Part 3, p136). However, the
assessment itself acknowledges that "[...] salvage logging preparation for replanting and
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afforestation may take several years due to lack of capacity, which will delay the forest
recovery and consequently its capacity as a carbon removal [...]" (Part 3, p138).

@ Technology and energy

By relying on projected DACCS volumes in central scenarios (S2 & S3), highly uncertain
technological developments are assumed, and limits in available storage are neglected.
Meanwhile, expected sources of necessary additional renewable energy remain
undisclosed in the reviewed documents.

The indicates that most net-zero technologies
needed to meet the 2040 targets have achieved Technology Readiness Level® (TRL) 8 or
higher, indicating an advanced deployment stage (Part 1, p78). However, DACCS and
BECCS remain less mature (Part 1, p78) despite scenarios relying on them from 2030
onwards (2040 IA, , p13). Projections by the Scientific Advisory Board estimate the
availability of DACCS based on techno-economic constraints and storage capacity to be
0-3 Mt in 2030 and 0-7 Mt in 2040. Comparing these numbers with the projections in the
impact assessment for the 2040 targets reveals delivery risks. The two central pathways,
S2 and S3, rely on -15 Mt and -42 MtCO.,eq removals from DACCS in 2040 (Part 3, p13).
This disparity appears to stem from the lack of explicit limits to DACCS in ESABCC
recommendations.

ESABCC's recommendations to limit land use, as laid out in its providing scientific
advice for the 2040 targets, led to a reduced reliance on removals from BECCS and
LULUCF. The resulting necessary carbon removal in the Commission's impact
assessment for the 2040 target was instead displaced onto DACCS because no explicit
limits were placed on this technology, and further emission reductions were
disregarded. The assessments in the impact assessment do not take into consideration
the significant uncertainties surrounding the feasibility of projected DACCS volumes.
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The acknowledges that high reliance on industrial
carbon removals would require significant electricity and heat consumption (Part 3,
p29). The Industrial Carbon Management Strategy estimates that carbon capture
technologies (Direct Air Capture (DAC) and Carbon Capture and Storage (CCS)) require
1-3 MWh per tonne of CO, captured (p2, fn. 11) and notes that DACCS presents
particularly substantial energy requirements that raise sustainability concerns if not
adequately addressed (p14). The expected energy demand for DAC is slightly lower than
, which range from 1.7 to 3.9 MWh/tCO.,.

The 2040 target impact assessment also acknowledges that novel technologies will
affect total electricity production and infrastructure needs ( , p78). Nonetheless, no
defined solutions or evaluations of possible repercussions are provided. Given that
potential energy needs are currently inadequately addressed and that energy demand
estimates for DAC are optimistic, there are significant sustainability concerns, as implied
by the Commission’s (p14).

The acknowledges that the projected DACCS removal
volumes may not materialise; therefore, it includes a sensitivity analysis that estimates
effects from a higher biomass demand on LULUCF net removals if DACCS fails to deliver
and BECCS must be used to compensate (Part 3, pp131-132) While the in-depth
assessment of this contingency represents a welcome first step to recognise and assess
this risk, it reveals an intention to rely on volumes of DACCS at the higher end of
estimates, despite concerns about non-delivery. While this is highly relevant to
transition planning in energy sectors, the circumstances are described in more detail in
the section on biomass supply below.

@ Transport and geological storage of CO,

The (NZIA) set a target of 50 Mt CO,eq annual geological storage
capacity by 2030, though this is not disaggregated between CDR and CCS. Access to
geological storage is regulated by the (2009), which establishes permitting
rules "to ensure safety and environmental integrity" of CO, storage. The
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(ICMS) summarises that the Member States' National
Energy and Climate Plans (NECPs) indicate a cumulative geological storage needs of 34.1
MtCO, per year and an annual storage capacity of 39.3 Mt CO, in 2030. However, these
volumes of CO, are mainly derived from CCS rather than CDR (ICMS, p5).

Furthermore, the identifies CO, transport infrastructure as a key enabler common
to all pathways (p3). The strategy outlines plans for CO, infrastructure hubs and
industrial clusters to serve capture projects, supported by national and EU funding
programmes with mandates including cross-border CO, transport (ICMS, pp6-7).
Currently, the majority of CO, transport is expected to occur via "alternative" forms of
transportation to the coast, followed by shipping to offshore storage (ICMS, pp6-7). The
vagueness of the plans shows that strategies on CO, transport are still at an early stage.
At the end of 2025, the European Commission launched a

, indicating plans to support implementation
by coordination and rule-setting.

introduces two constraints into its models. First, it
mentions a cumulative geological storage capacity limit of 57.2 GtCO, (for CCS and
removals combined) as a general restraint. Secondly, it raises broad limitations for
techno-economic deployment, leading to an estimated maximum deployment of 425
MtCO./a across all carbon capture and storage technologies (including industrial
applications, DACCS, and BECCS) by 2050 (p79). In the ESABCC model, upper limits for
BECCS are estimated at 44 Mt CO, in 2030, 207 Mt CO, in 2040, and 336 Mt CO, in 2050,
while DACCS is limited to 3 Mt CO, in 2030, 7 Mt CO, in 2040, and 22 Mt CO, in 2050
(ESABCC report, p79). The limits estimated by ESABCC of 7 Mt in 2040 and 22 Mt in 2050
are exceeded by projected volumes of 15-42 Mt DACCS (S2-S3) in 2040, and 56-57 Mt
(S2-S3) in 2050 in the European Commission’s (Part 3, p13). This
raises delivery risks for projected volumes of DACCS and BECCS, given that the ESABCC
includes a combined, cumulative storage capacity threshold valid across all options,
depending on geological storage.
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@ Biomass supply

It employs two models with divergent projections of BECCS deployment, based on
different assumptions about sustainable biomass availability. The POTEnCIA model, with
a more relaxed cap on sustainable biomass supply, projects approximately 80 MtCO,
BECCS deployment in 2040, while the more stringent PRIMES model limits BECCS to 34
MtCO, in 2040 and proposes compensating volumes with DACCS instead ( , p11).
The projections in the prominent scenarios S1, S2, and S3 stay within this limit set by the
more stringent model (maximum of -34 Mt CO,eq BECCS in S2 in 2040). This raises the
question of whether the BECCS volumes constrained by this limit affected
decision-making on DACCS volumes.

reviews the demand for biomass and bioenergy relative to
the availability constraints identified in the literature (see the conclusion on p20). While
the bioenergy demand mentioned in the European Commission’s impact assessment
stays within limits, the expected biomass demand is close to availability constraints.
Given that the assessment is only done for biomass demand for bioenergy, if other
sectors (e.g. materials) require additional biomass, this would exceed the sustainable
biomass supply. Thus, competition between sectors for the limited biomass is highly
likely as the non-energy sectors currently consume about 40% of the available
harvested biomass (p16) and the
. The BECCS volumes suggested in the European Commission’s
impact assessments' most prominent scenarios, therefore, represent a risk-prone
approach.

explicitly acknowledges the tradeoff between
biomass/bioenergy demand through BECCS reliance and LULUCF net removals,
presenting complementary use of DACCS as a solution to limited biomass availability
(Part 3, pp11, 119). similarly reflects "the
strong needs for natural resources of bio-CCS as a challenge" (p14). A sensitivity analysis
is conducted in the European Commission’s 2040 Target Impact Assessment, which


https://eur-lex.europa.eu/resource.html?uri=cellar:6c154426-c5a6-11ee-95d9-01aa75ed71a1.0001.02/DOC_3&format=PDF
https://www.ecologic.eu/sites/default/files/publication/2025/50183-industrial-removals-resource-use.pdf
https://environment.ec.europa.eu/strategy/bioeconomy-strategy_en
https://environment.ec.europa.eu/strategy/bioeconomy-strategy_en
https://eur-lex.europa.eu/resource.html?uri=cellar:6c154426-c5a6-11ee-95d9-01aa75ed71a1.0001.02/DOC_3&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:6c154426-c5a6-11ee-95d9-01aa75ed71a1.0001.02/DOC_3&format=PDF

estimates the effects of high biomass needs through BECCS and biofuels: "The
increased demand of woody biomass results in a decrease of the LULUCF net removals
by around 100 MtCO,-eq in 2040, and around 65 MtCO,-eq in 2050." (Part 3, p132).
These estimated impacts represent a substantial share of the overall LULUCF sink, with
effects in 2040 expected to amount to almost half of the current net land sink in the
European Union.

The proposed solutions in include shifting feedstock
from primary biomass to secondary residues, and switching post-consumer wood for
bioenergy production, with wood plantations for energy use expected to develop by
2040 and stabilise from 2050 onward to buffer increased biomass demand (Part 3,
p120). However, the barely addresses this critical tradeoff.
It mentions a need for rules for technologies with high biomass use, such as BECCS, and
the possible impacts on the size of the land sink (p22), but does not give any indication
of policy plans to resolve tensions. This limited attention leaves the policy to protect the
land sink from biomass-heavy removals underdeveloped, risking additional pressures to
an already challenging assignment.


https://eur-lex.europa.eu/resource.html?uri=cellar:6c154426-c5a6-11ee-95d9-01aa75ed71a1.0001.02/DOC_3&format=PDF
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Key issues

The European Commission’s latest projections in its impact assessments on the 2040
climate targets rely on a fragile construct of DACCS, BECCS, and on highly uncertain
levels of sequestration in the land sink. Four overarching key issues were identified:

Lack of adequate assessments: Projections in its impact assessment for the 2040
climate targets show significant permanent removals in 2040 and 2050. There
are many uncertainties for DACCS, such as financing, technological development,
and additional renewable energy sources, that are acknowledged but not
addressed through in-depth analysis, policies, or roadmaps.

Interreliance of removal methods introduces risk: A substantial volume of BECCS
is included in all projected scenarios in the European Commission’s impact
assessment for the 2040 target. In the case where DACCS does not deliver, the
assessment assumes an increase in BECCS to compensate for the shortfall.
Consequently, due to the higher demand for biomass, potential impacts on the
land sink by up to 100 Mt CO.,eq in 2040 are projected in the assessment. This
means that, if technological progress and economic frameworks for DACCS are
not as favourable as expected, the burden might shift to the land sink. However,
the fact that the land sink is already declining due to member states'
non-compliance with Land-Use, Land-Use-Change, and Forestry (LULUCF)
targets, and faces pressures from more frequent and severe natural
disturbances driven by climate change, exposes critical vulnerabilities in this
strategy.

Uncertainty about biomass demand and sources is not addressed: The required
biomass feedstock for BECCS is not transparently communicated in conducted
assessments, presumably hidden behind the overall demand from bioenergy.
The possible impact of BECCS on the land sink is acknowledged, and
assumptions that might reduce biomass demand are described. However, no
measures to mitigate trade-offs between the LULUCF sink and potentially
increased biomass demand for bioenergy resulting from BECCS are proposed in
policy.

Significant reliance on the land sink while member states continue failing to
identify necessary measures: The European Commission plans to use removals
generated in the land sink to reach climate goals in other sectors. Meanwhile,
evidence from the European Environment Agency (EEA) shows that the European
Union is currently not on track to reach its LULUCF targets for 2030 ( )-
Member states’ underperformance in identifying sufficient measures to protect


https://www.eea.europa.eu/en/analysis/publications/enhancing-europes-land-carbon-sink

the land sink, combined with flexibility between sectoral targets, and the lack of
EU-wide land-sink targets beyond 2030, risks damaging the integrity of the EU
climate architecture. Future climate plans that rely on the land sink must be
accompanied by stronger efforts to bolster and defend land-based carbon sinks.
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