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Executive Summary

The 2026 revision of the EU Emissions Trading System (EU ETS) will determine the functioning of the
European carbon market until at least 2040. The reform aims to align the EU ETS with the EU's 2040
climate target while responding to growing concerns over industrial competitiveness, energy prices
and the cost of decarbonisation. Against this background, this policy brief assesses how the key
elements of the European Commission's proposal, including changes to the Linear Reduction Factor
(LRF), the Market Stability Reserve (MSR), the Investment Booster, carbon removals and the
Modernisation Fund, affect allowance supply, market balance, emissions reductions and marginal
compliance costs.

The analysis confirms that the post-2030 LRF is the primary determinant of long-term allowance
availability. While changes to the MSR mainly influence the timing of allowance withdrawals and
releases, the LRF determines the structural pace of cap reduction and therefore the long-term balance
between allowance supply and demand. Maintaining the current 4.4% LRF significantly increases the
risk of excessive allowance scarcity during the late 2030s, whereas the lower LRF proposed by the
European Commission substantially improves market liquidity while preserving continued emissions
reductions.

The modelling results indicate that the European Commission's ETS Review proposal provides a more
balanced market design than the current EU ETS framework. The lower LRF and the allowances
auctioned to finance permanent removals increase the modelled cap, while the MSR changes the
timing of supply and the Investment Booster reallocates allowances to investment support. The
addition of municipal waste incineration increases both the proposed cap and the sectoral coverage.
Together, these measures moderate the decline in auction supply and reduce the risk of severe market
tightness. However, the proposed dynamic MSR design may delay market intervention, as the declining
lower threshold and release rate postpone and limit the return of allowances from the reserve to the
market as the TNAC falls.

The analysis also demonstrates that excessively restrictive MSR thresholds could generate significant
short-term market distortions. In the REF+ sensitivity scenario, applying fixed MSR thresholds of
650/310 million allowances almost triples transfers of allowances into the reserve in 2027-2030,
substantially tightening allowance supply and increasing marginal compliance costs to around
€308/1C02 by 2030 (in 2020 prices). While this accelerates the reduction of market surplus, the
results suggest that such a reform would impose disproportionately high compliance costs during the
remainder of the decade without delivering proportionate long-term benefits. It should be read as a
warning against advancing scarcity without assessing the cap, banking and subsequent MSR releases
together.

Beyond 2030, the availability and timing of allowance supply and eligible flexibilities becomes
increasingly important for maintaining a well-functioning CO2 market. The use of removals and the
conditional flexibility associated with international credits affect future emissions space. Mechanisms
such as the Investment Booster and carbon removals play a critical role in preserving additional
allowances supply and reducing dependence on previously banked allowances. The Investment
Booster directs an existing pool of allowances to industrial investment. Their market effects depend
on delivery and on the timing of auctions and allocations. Neither should be counted as an unrestricted
addition to the ordinary auction pool. As illustrated by the EC_50% flex scenario, reducing the
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availability of removals and international credits increases the risk of allowance scarcity and leads to
substantially higher marginal compliance costs, particularly after 2035. Under the current EU ETS
design, the modelling indicates that extremely high marginal compliance costs should primarily be
interpreted as evidence of structural market constraints rather than as realistic expectations of future
EUA prices.

Finally, the analysis suggests that the Commission's proposal could be further improved. The CAKE
scenario demonstrates that combining a more gradual cap reduction in the early 2030s with a larger
post-2030 allocation for lower-income Member States through Modernisation Fund (4.5% rather than
2.5% of the cap) provides additional support for industrial and energy transition while maintaining
allowance availability (more EUA’s at auctions) and marginal compliance costs at levels much lower
than int the Commission's and ENVI proposal. It reallocates a larger share of allowances towards
investments supporting the modernisation of lower-income Member States and results in a more
balanced distribution of costs across the transition.

Overall, the modelling confirms that the future performance of the EU ETS will depend not on individual
policy instruments but on the interaction between the LRF, the MSR, free allocation, the Investment
Booster, carbon removals and the Modernisation Fund. Assessing these measures as an integrated
policy package is therefore essential for ensuring that the revised EU ETS delivers effective emissions
reductions while preserving market stability, investment incentives and the competitiveness of
European industry.

The analysis also highlights a case for a dedicated EU ETS governance framework. As the system
increasingly combines the LRF, MSR, free allocation, investment support, carbon removals, conditional
international-credit procurement, their cumulative effects require transparent assessment and
accountable coordination. A European Central Carbon Bank (ECCB), also described in more
institutionally neutral terms as a European Carbon Market Authority/Agency (ECMA) is one possible
design for the same central governance function. Such an authority could provide transparent, rule-
based and accountable management of the market interface, coordinating supply-side instruments
and the purchasing and management of removals and international offsets without replacing the
market or determining the overall level of climate ambition. Its mandate, intervention rules, safeguards
and accountability would have to be defined in legislation. The modelling supports a need to coordinate
these functions; it does not by itself establish that one institutional design is the only solution.
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Box 1. Key Policy Messages

» The post-2030 Linear Reduction Factor (LRF) will be the primary driver of allowance scarcity,
with a much greater impact on the carbon market than changes to the MSR alone.

» The European Commission's ETS Review proposal provides a more balanced EU ETS by
combining a lower LRF, a dynamic MSR and additional flexibility mechanisms that improve
market liquidity but is not enough to ensure a market stability.

P  Excessively restrictive MSR thresholds would rapidly reduce market surplus but at the cost of
significantly tighter allowance supply and substantially higher marginal compliance costs
before 2030.

» The market impact of removals and international credits depends on their delivery, quality
and the timing of the associated allowance auctions and cap adjustment.

» Maintaining adequate allowance supply after 2030 through mechanisms such as the carbon
removals and offsets is essential to avoid excessive allowance scarcity and ensure a smooth
transition towards the 2040 climate target.

» Gradual cap reduction combined with a larger Modernisation Fund can strengthen
investment support for lower-income Member States while maintaining market outcomes
broadly comparable to the Commission's proposal.

» Asthe emissions cap tightens after 2035, constraints on the deployment of clean
technologies become increasingly important, leading to a sharp rise in the marginal
compliance cost (MCC).

» The success of the 2026 EU ETS revision will ultimately depend on the combined interaction
of elements such as LRF, MSR, and dedicated flexibility instruments, rather than on any
single reform measure.

»  The future EU ETS will require not only an integrated policy package, but also dedicated,
transparent and rule-based governance through one institution (ECCB or ECMA) to
coordinate its increasingly complex market-stability and carbon-management functions.

G
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1. Background and timetable

The 2026 revision of the EU Emissions Trading System (EU ETS) will shape the design of the EU carbon
market until 2040. The review is triggered by both legal and policy requirements. The revised ETS
Directive obliges the European Commission to assess the performance of the system by July 2026
and, where appropriate, present legislative proposals. In addition, the revision will need to align the
ETS with the EU’s 2040 climate target, including by ensuring continued emissions reductions beyond
2030 and assessing the role of a limited amount of international carbon credits under Article 6 of the
Paris Agreement.

The legislative process is expected to move rapidly. The following timetable is indicative and subject
to decisions by the Council and the European Parliament. The Commission tabled its proposal on 17
July 2026. The Irish Presidency intends to reach a Council general approach by December 2026, while
the European Parliament is likely to proceed under an accelerated timetable. If negotiations proceed
as planned, trilogues could start in early 2027, with the aim of adopting the revised legislation by the
end of Q1 2027.

In parallel, the future architecture of the EU climate framework (ETS, non-ETS and LULUCF sectors) is
being discussed, with the Commission expected to present its proposals in December 2026.

The revision will take place in a more politically sensitive environment than the previous ETS reform.
Concerns over industrial competitiveness, energy prices and the costs of decarbonisation have gained
prominence, as reflected in the Antwerp Declaration and the European Council conclusions of March
2026, which called for a stronger focus on competitiveness alongside climate objectives. As a result,
several Member States are expected to push for greater flexibility in the ETS design, while negotiations
may be further influenced by upcoming elections in key countries, including France, Italy and Poland
in 2027.

Figure 1. Indicative timetable of EU ETS reform

Policy file
Vil Vi VII-XII
EU ETS
proposal
EU ETS Discussion within the EU Council and EP
revision MS & EP final
position
Trilogues
Post 2030
climate
Post-2030 architecture | Discussion within the EU Council and EP/MS & EP final
architecture (ETS/non- position/ Trilogues
ETS/LULUCF)
proposal
CO-UI’]CI| Ireland Lithuania Greece
presidency

Source: KOBIiZE
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2. Key changes to the EU ETS

The reform of the EU Emissions Trading System? proposed to revisit several fundamental parameters
determining the future functioning of the carbon market after 2030. The main areas under discussion
include the future emissions trajectory under the ETS cap (LRF), the functioning of the Market Stability
Reserve (MSR), the free allocation rules, and the flexibility and funding mechanisms (booster, offsets).

On 17 July 2026, the European Commission published its long-awaited proposal for the revision of the
EU Emissions Trading System (EU ETS)2. The proposal aims to strengthen European industrial
competitiveness while supporting the achievement of the EU’s 2040 climate target, introducing
changes to the emissions reduction trajectory, free allocation rules, the Carbon Border Adjustment
Mechanism (CBAM), and the use of ETS revenues to support industrial decarbonisation. In September,
Peter Liese, the European Parliament’s rapporteur for the revision, presented his draft report on 11
September 2026, outlining proposed amendments to the Commission’s approach. Among the key
changes under consideration is adopting a more gradual emissions reduction trajectory in the short
term, followed by a more ambitious reduction path in the longer term. The draft report is expected to
form the basis for discussions within the European Parliament’s Committee on the Environment,
Climate and Food Safety (ENVI), ahead of further interinstitutional negotiations. The key changes
proposed by the European Commission on July 17 are presented below.

» Linear Reduction Factor (LRF)

Under the current framework, the LRF stands at 4.3% for 2024-2027 and will increase to 4.4% from
2028 onwards. A continuation of this trajectory would substantially accelerate the depletion of
available allowances towards the end of the ETS period raising concerns about a potential “end game”
scenario characterised by a structural shortage of EUA supply.

Prior to the Commission proposal, several options for reducing the post-2030 LRF were discussed by
market participants and EU institutions, including an LRF of around 3.4%3. Such a change would not
undermine the long-term emissions reduction objective but would modify the timing of allowance
scarcity, potentially reducing the risk of excessive price pressure during the final phase of the ETS.

Finally, the proposal sets the LRF at 3.7% for 2031-2035 and 1.7% from 2036 onwards. If high-quality
international carbon credits are not available, the LRF from 2036 would instead be 2.7%. The
Commission will determine and publish the Union-wide emissions cap by September 2028. The
proposal also adjusts the cap for additional covered maritime and aviation emissions and for waste
incineration, and creates 250 million additional allowances to finance the purchase of domestic
permanent removals. However, the LRF will not be applied to the additional 250 million allowances
allocated for removals over the 2031-2040 period.

1 https://ec.europa.eu/commission/presscorner/detail/en/ip_26_1596
2 https://climate.ec.europa.eu/areas-action/carbon-markets/eu-emissions-trading-system-eu-ets_en

3 In a Bloomberg interview on 10 January, European Parliament member Peter Liese stated that the EU ETS linear reduction factor (LRF) could slow from 4.4%
to 3.4%.
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P Market Stability Reserve (MSR)

The Commission proposes ending the automatic invalidation of allowances held in the reserve above
the threshold of 400 million, with this change to take effect from 1 January 2027. Instead of being
invalidated, these allowances will be retained in the MSR as a strategic liquidity buffer.

From 2029 onwards, almost all the MSR elements: upper and lower thresholds and buffers (new lower
buffer was introduced) and realese amount would decline by 4% per year, from 2029. Specific values
for individual years (rounded to the nearest million) have been set out in a new annex to the MSR
Decision.

Table 1. Dynamic MSR parameters decreasing at a yearly rate of 4% per year proposed by the
European Commission as EU ETS directive amendment.

par'\é':]':ter 2028 2029 2030 2031 ‘ 2032 2033 2034 2035 2036 ‘ 2037 2038 ‘ 2039 2040 ‘
gszg: 947| 909| 872| 837| 804| 772| 741| 711| 683| 656| 629| 604| 580
Upper 833| 800| 7e68| 737| 708| e79| e52| e626| 601| 577| 554| 532| 510
threshold

Lower 400| 384| 369| 354| 340| 326| 313| 301| 289| 277| 266| 255| 245
threshold

tﬁ‘p’fg 300| 288| 276| 265| 255| ©245| 235| 205| 216| 208| 199| 191| 184
iﬁfase 100| 96| 92| 88| 85| 82| 78| 75| 72| 69| 66| 64| 61
Source: EC

The MSR intake rate would be reduced from 24% to 12% from 2028 onwards. The consequence of
this reduction is a reduction of the upper buffer from 1 096 million to 947 million allowances?.

The MSR reform includes the introduction, from 2028, of a lower buffer of 300 million allowances,
designed to enable a more gradual release of allowances from the reserve and limit EUA price volatility.
Currently, if the total number of allowances in circulation (TNAC) falls below 400 million, a fixed amount
of 100 million allowances is released from the reserve. Under the EC proposal, if TNAC falls between
the lower threshold and the lower buffer (e.g. 350 million), only the difference would be released from
the reserve (in this example, 50 million), rather than the full 200 million.

A one-off adjustment to the calculation of the total number of allowances in circulation (TNAC) will be
introduced. The adjustment will consist of taking into account the cumulative net demand from the
aviation sector for the years 2012-2023, which will reduce the calculated TNAC figure by approximately
173 million allowances in 2027.

A narrower fixed MSR corridor of 650-310 million allowances, while maintaining the current release
volume of 100 million allowances, is examined in this brief only as a sensitivity case. It is not part of
the Commission’s legislative proposal of 17 July 20265.

4 Previously 1 096 million was calculated as 833 million / (1 - 0.24). The new upper buffer (947 million) is calculated by the EC by changing the intake rates
as: 833 million / (1-0.12).

5 High-Level Stakeholder Roundtable on the EU ETS Review, 12.05.2026
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» Free allocation/Benchmarks/CBAM

The Commission backed by positive voting by Member States® has maintained its intention to
introduce stricter emissions benchmarks for the 2026-2030 period. In several energy-intensive
sectors, including steel, iron and paper production, reductions in benchmark values approach 35%
compared with the 2021-2025 period.

A separate Commission proposal would increase free allocation in 2026-2030 by around €6 billion
(approximately 80 million allowances) by raising the maximum annual benchmark update rate for heat
and fuel benchmarks, thereby allowing the additional allocation to be used without triggering the cross-
sectoral correction factor (CSCF).

Benchmarks for 2031-2040 will be updated based on the performance of the 10% most efficient
installations, with annual adjustment rates between 0.3% and 2%. District heating installations will
remain eligible for free allocation, starting at 30% of the heat benchmark in 2030 and gradually
decreasing to zero by 2040. The proposal also strengthens conditionality of free allocation: 80% of
allowances will be granted after approval of an Invest in EU decarbonisation plan, while the remaining
20% will depend on the implementation of investments and achieved emission reductions.

The proposal extends the carbon leakage protection framework until 2040, including the continuation
of the carbon leakage list and free allocation of EU ETS allowances. It also reintroduces 15% of the
free allocation that would otherwise be phased out under the CBAM factor, slowing the phase-out
process and extending it until 2038 to mitigate carbon leakage risks. Under the revised CBAM factor,
free allocation would gradually decline to 15% during 2034-2037, before being fully phased out from
2038.

The free allocation buffer will increase to 4% of the ETS cap to reduce the risk of triggering the CSCF.
Remaining allowances from the buffer will support industrial decarbonisation through the Innovation
Fund, the Investment Booster and the Industrial Decarbonisation Bank.

» The Investment Booster/ Investment Decarbonisation Bank/ Modernisation
Fund

The Industrial Decarbonisation Bank (IDB) will support the deployment and scaling of mature industrial
decarbonisation technologies, complementing the Innovation Fund, which focuses on first-of-a-kind
projects. The mechanism is expected to start after the legislative process is completed. Its first phase,
the ETS Investment Booster (IB), will operate in 2028-2030.

The ETS Investment Booster will be financed through 400 million EUAs from unused free allocation
buffer allowances, supplemented, if needed, by the New Entrants Reserve. Support will be provided
through predefined carbon premiums per tonne of avoided CO,, potentially delivered in EUAs following
verified emissions avoidance, under a first-come, first-served approach. A dedicated envelope of 100
million EUAs will initially support Member States with GDP per capita below 75% of the EU average;
after 18 months it will be reduced to 60 million EUAs.

6 Commission Implementing Regulation (EU) 2026/1412 of 26 June 2026 determining revised benchmark values for free allocation of emission allowances for
the period from 2026 to 2030 pursuant to Article 10a(2) of Directive 2003/87/EC of the European Parliament and of the Council

10
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From 2031 onwards, the IDB is expected to scale up support through competitive instruments,
financed by the auctioning of 400 million EUA reserved for 2031-2040 (as Investment Booster II),
including 400 million EUA allowances from 2031-2040 Carbon Contracts for Difference (CCfDs), with
the ambition to mobilise up to €100 billion for industrial decarbonisation.

The proposal extends the Modernisation Fund for 2031-2040, reducing support for eligible Member
States from 4.5% to 2.5% of the EU ETS cap (2% through the Modernisation Fund and an additional
0.5% through the Industrial Decarbonisation Bank). These streams should be distinguished from the
4.5% of the cap available under the different rules applying in 2024-2030. Eligibility will continue to
be based on GDP per capita below 75% of the EU average (using the 2022-2024 average). Poland
would remain the largest beneficiary, receiving 38.14% of the Fund, followed by the Czech Republic
(13.02%) and Romania (9.92%).

» International carbon credits

The EU has agreed? that up to 5% of high-quality internationally credits recognised under Article 6 of
the Paris Agreement may contribute to achieving the 2040 climate target. The Commission’s July 2026
ETS proposal specifies a possible indirect route for ETS sectors: a central facility would purchase
credits under Article 9b, while a less steep LRF would apply from 2036, subject to an assessment of
credit availability and quality. It does not propose that ETS operators surrender those international
credits directly for compliance.

The EC proposal introduces a centralised mechanism for the indirect use of international carbon
credits from 2036 to 2040. The revenues from the auctioning of up to 260 million EUAs would finance
the purchase of up to 260 million high-quality international credits aligned with the European Climate
Law. The funds would constitute external assigned revenue managed by the Commission through a
dedicated facility established to ensure transparent and controlled credit purchases. The proposed
1.7% LRF from 2036 is conditional on access to qualifying credits; Article Qb provides for a fallback to
2.7% if sufficiently high-quality, high-integrity and cost-effective credits are unavailable. Credits
purchased by the Commission do not become allowances directly surrendered by operators.Their
availability would allow reducing the LRF to 1.7% from 2036 (instead of 2.7%), creating additional
flexibility in the ETS cap.

» Removals

The proposal introduces a gradual integration of permanent carbon removals into the EU ETS
framework for 2031-2040. The ETS cap would be increased by 250 million additional EUAs to finance
the central purchase by the Commission of certified domestic permanent removals, mainly from
BECCS and DACCS, on a 1:1 basis with purchased removal units. Units purchased by the Commission
would be cancelled and could not subsequently be used by ETS operators. Separately, operators could
use their own eligible BECCS removals to compensate their own emissions, but not below zero; the
corresponding central purchase volume and allowances would be reduced to avoid double counting.
The LRF would not apply to the additional 250 million allowances allocated for removals. . The annual
auction schedule is to be specified in delegated acts with the equivalent effect of a gradual integration
towards 48 million of the relevant allowances auctioned in 2040. The system would be reviewed by

7 Regulation (EU) 2026/667 of the European Parliament and of the Council of 11 March 2026 amending Regulation (EU) 2021/1119 as regards the setting of
a Union intermediate climate target for 2040

11
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the end of 2034 to assess its performance and consider a possible transition towards a more direct
integration of removal units into the ETS.

P Waste incineration plants

The proposal introduces the gradual inclusion of waste incineration plants into the EU ETS. From 2031,
installations meeting defined threshold criteria would be subject not only to emissions monitoring and
reporting obligations, but also to emissions surrender obligations, phased in progressively. The
inclusion of the sector would increase the ETS cap by approximately 10 million allowances in 2031,
rising to around 36 million allowances by 2034.

Part of the additional allowances would contribute to Member States’ auctioning volumes, while
auction revenues from waste incineration would be dedicated to supporting the circular economy and
decarbonisation of the waste sector. Atemporary opt-out mechanism would be available under specific
conditions.

12
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3. Analytical Scenarios

The analysis combines three models. CarbonPIE projects the allowance supply under each scenario -
auction volumes, MSR operation and the TNAC - together with the emission path consistent with it,
including banking and hedging behaviour (Figures 2-5). This emission path is then passed to the CGE
model d-PLACE and the energy-system model MEESA, which together determine the price at which
firms' emissions follow it: the marginal compliance cost (MCC; Figure 6). The MCC is broader than a
marginal abatement cost (MAC): it reflects not only clean technologies but also lower output, lower
demand and higher imports where technologies cannot be deployed fast enough. The link between
the models runs one way - the costs found in d-PLACE and MEESA are not passed back to CarbonPIE.

The scenarios change several instruments at once, thus their differences should be read as
comparisons of policy packages, not as a decomposition of the separate causal contribution of every
instrument. The MCC results depend on the specified technology deployment limits and on how
emissions and allowances from newly included sectors are represented.

The projections are based on six scenarios for potential changes to the EU ETS up to 2040.
All scenarios share common assumptions, including the updated 2026-2030 benchmarks under the
EC proposal, which reduce free allocation compared with 2021-2025, a modelled fall-back benchmark
adjustment from COM(2026) 619, and the assumption that automatic MSR invalidation ends from
2027 under the EC proposal (in ENVI, invalidation is retained above a higher threshold of 650 million).

» (1) REF

This scenario broadly extends the current EU ETS architecture beyond 2030, while incorporating the
updated benchmarks as well as selected recently proposed changes, including the Commission's April
2026 proposal to end automatic MSR invalidation.. These proposals include:

P Maintaining the Linear Reduction Factor (LRF) for the 2031-2040 period at 4.4%,

Free allocation buffer set to 3% of the cap from 2031

P Auction volumes reduction between 2027 and 2030 as a result of the frontloading of
allowances to finance the Recovery and Resilience Facility under the REPowerEU initiative.

b EC's proposed amendment of 1 April 2026 regarding the suspension of the allowance
invalidation mechanism in the Market Stability Reserve (MSR). Consequently, the scenario
assumes the end of this mechanism starting from 2027.

b Updating industrial benchmarks and the number of free allocation allowances that incorporate
these changes for the 2026-2030 period according to EC implementing regulation
2026/1412 of 26 June 2026. In connection with this proposal, the scenario assumes a 17.5%
reduction in EUA free allocation for 2026-2030 vs. 2021-2025.

b Furthermore, the fall-back benchmarks has been updated in line with the EC's
announcements, which is expected to provide an additional €6 billion worth of free EUA

v

8 Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL amending Directive 2003/87/EC as regards revised benchmark values for
the heat and fuel benchmarks for the period from 2026 to 2030; COM_COM(2026)0619 EN.pdf. EC in presentation from 17 of July 2026 stated: “In line with
request by the Member States, the Commission will propose less stringent updates of the fallback benchmarks for heat and fuel, without triggering the cross-
sectoral correction factor (additional flexibility worth around €6 billion)”.

13
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allowances by 2030. This value translates to approximately 80 million EUA allowances
between 2027 and 2030¢.

» (2) REF+

The REF+ scenario is a hypothetical sensitivity scenario primary to assess the effects of a narrower
fixed MSR corridor combined with assumptions included in the Commission proposal; the 650/310
million thresholds are not part of its July legislative text. This scenario takes into account all the
assumptions from the REF scenario except:

» Linear Reduction Factor (LRF) rate, which was modified from 4.4% for the 2031-2040 period
to 3.7% for 2031-2035 and 1.710% for 2036-2040 (in line with the EC proposal of 17 July
2026).

» The scenario incorporates an adjustment of the MSR thresholds from the current 833-400
million to 650-310 million, as an analytical assumption discussed in preparatory debatell,
not as a formally proposed amendment. It is assumed that under these revised thresholds,
the additional threshold of 1,096 million allowances will no longer operate, and the MSR
intake rate from 2031 onwards will stand at 12% of the total number of allowances in
circulation (TNAC) exceeding the 650 million upper threshold. Conversely, if the TNAC falls
below the lower threshold of 310 million, a fixed quantity of 100 million allowances will be
released from the reserve. The new thresholds are assumed to take effect from 2028.12

> Avrecalibration of the Total Number of Allowances in Circulation (TNAC) was carried out in line
with the EC proposal of 17 July 2026, incorporating historical aviation sector data for the
2012-2023 period into the TNAC calculation for 2027 (currently, for 2024-2026, only the
annual balance of aviation data was included, which distorted the actual picture of the
allowance surplus in the EU ETS). Consequently, in 2027, the TNAC underwent a one-off
reduction of 173 million EUA allowances, according to the figure estimated by the EC in its
proposal for the revised EU ETS Directive.

> Gradual release of EUAs from Investment Booster (400 million13) in 2028-2037 period.

» (3) EC proposal

This scenario incorporates all assumptions from Scenario REF+, with the exception of the lower fixed
MSR thresholds. Additionally, it integrates all relevant changes set out in the European Commission's
proposal of 17 July 2026 (described in details in chapter 2) concerning:

» Dynamic MSR.

»  Extension of free allocation for CBAM sectors until 2038.

>  Free allocation buffer set to 4% of the cap from 2031.

» Cap was increased to account for waste incineration plants corresponding to the added
waste emissions from 2031 in line with the figures set out in the revised EU ETS Directive.
However, the model was not extended to cover additional maritime or aviation sectors
emissions and cap increase.

9 It was assumed that in 2026, additional free EUA allowances would be issued only from 2027, therefore it was assumed that 32 million EUA allowances would
be issued in 2027 and 16 million EUA allowances in each year of 2028-2030 period.

10 This LRF includes offsets used in EU ETS in 2036-2040 period.
11 The High-Level Stakeholder Roundtable on EU ETS Review organized by the European Commission on 12 May 2026.

12 Due to the reduction of the primary MSR thresholds (most notably the upper threshold, lowered from 833 million to 650 million allowances) it became
necessary to phase out the upper buffer - 1,096 million. Maintaining this buffer, given the (calculated as TNAC minus the upper threshold - 833 million), could
lead to disproportionately large transfers into the MSR. For instance, if the TNAC reached 1,095 million EUAs and the upper threshold were reduced to 650
million, a single intake rate could channel up to 445 million allowances into the reserve (compared to 263 million under a standard 24% intake rate calculated
as 1,095 million x 24%).

13 EUAs comes from unissued allowances from current trading period (2021-2030).
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> Cap was also increased by carbon removals: 250 million allowances distributed evenly over
the 2031-2040 period as a simplifying modelling assumption, rather than the auction

schedule envisaged in Article 9c¢(4).
»  The operation of the Modernization Fund, calculated as 2.5% of the total EU ETS cap, was

extended after 2030.

> (4) CAKE

This scenario takes into account all the assumptions from the EC proposal Scenario except:

» LRF rate which was modified in 2031-2035 period from 3.7% to 2.7% (LRF remained at
1.7% in the period from 2036 onwards).
The waste incineration plants was not included in the CAP.
Modernization Fund from 2031 onwards was increased from 2.5% to 4.5% of EU ETS cap.

» (5) ENVI draft

This scenario based broadly on EC proposal Scenario but also reflects selected amendments from
Peter Liese's draft report of 11 September 2026. It is not an adopted ENVI Committee position:

» LRF rate which was modified from 3.7% to 3.4% in 2031-2035 period and from 1.7% to

2.3% in 2036-2040.

>  Keeping the invalidation mechanism in MSR but with higher threshold - from 400 million to
650 million from 2027.

» Slower phase-out of free allowances in the years 2030-2032, but the date for the
complete phase-out remains unchanged at 2038.

» (6) EC_50% flex

This scenario takes into account all the assumptions from the EC proposal Scenario with some
differences:

50% of initial carbon removals (125 million instead of 250 million).

50% of international credits, reflected in the cap trajectory for 2036-2040. For modelling
purposes, this 50% reduction in the assumed availability of international credits is
represented by an LRF of 2.2% in 2036-2040, halfway between the 1.7% LRF assuming
the full use of international credits and the 2.7% LRF applicable without international
credits.
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Figure 2. EU ETS cap trajectory [million EUA]
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Source: KOBIZE own calculations.

Figure 2 shows the EU ETS cap trajectory under six scenarios over the 2030-2050 period. All scenarios
start from the same level of around 825 million EUA in 2030, but diverge thereafter as a result of
different assumptions regarding the LRF and additional adjustments to the cap. The REF scenario
shows the steepest decline, with the cap falling to around 376 million EUA in 2035 and only around
11 million EUA in 2040 (including residual aviation allowances). The REF+ scenario results in a more
gradual decline, reaching approximately 469 million EUA in 2035 and 305 million EUA in 2040.

Among the policy scenarios, the CAKE scenario maintains the highest cap, at around 590 million EUA
in 2035 and 426 million EUA in 2040, reflecting the lower LRF applied in the first half of the 2030s;
its 2040 cap is about 65 million allowances higher than in the EC scenario. The EC proposal reaches
around 528 million EUA in 2035 and 361 million EUA in 2040. The ENVI draft scenario initially
maintains a higher cap than the EC proposal, reaching around 557 million EUA in 2035, but the higher
LRF applied from 2036 results in a lower cap of around 332 million EUA in 2040. In the EC 50% flex
scenario, reduced availability of removals and international credits further lowers the cap, to around
516 million EUA in 2035 and 300 million EUA in 2040.

The post-2040 projections indicate significant differences across scenarios in the availability of
standard EUAs. Under the ENVI draft and EC_50% flex scenarios, the pool of standard allowances is
exhausted as early as 2046, after which the allowances remaining on the market originate
predominantly from the waste sector. In the REF+ and EC proposal scenarios, the supply of standard
EUAs is depleted around 2049. The CAKE scenario extends the availability of allowances until 2050,
representing the longest projected period of supply among the scenarios considered.
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Overall, the results illustrate that differences in the post-2030 LRF and the scale of additional flexibility
mechanisms increasingly determine the cap trajectory over time.

Box 2. Overview of analytical scenarios
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Source: KOBIiZE

Impact on auction volumes

Figure 3 compares projected auction volumes in the EU ETS under the six scenarios. The values shown
represent the “clean” auction pool and therefore do not include dedicated allowance streams such as
the Investment Booster, allowances associated with carbon removals or the IDB/Booster II.

Consequently, the figure should not be interpreted as total effective allowance supply under the
respective scenarios.

2026-2030

Over the 2026-2030 period, auction supply remains broadly similar across the REF, EC proposal and
CAKE scenarios, as well as the ENVI draft and EC_50% flex scenarios, amounting to approximately
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1,777-1,783 million EUA. The main exception is the REF+ scenario, where auction supply declines to
around 1,481 million EUA. This reflects the stronger impact of the lower MSR thresholds combined
with the removal of the upper buffer. As a result, a substantially larger volume of allowances is withheld
from auctions and placed into the MSR in this scenario (almost tripple amount in 2027-2030 observed
in the other scenarios).

2031-2035

In the 2031-2035 period, differences between the scenarios become more pronounced. Auction
supply ranges from around 1,344 million EUA in the the EC_50% flex scenario to approximately 1,742
million EUA in the REF+ scenario.

Figure 3. Auction supply in the EU ETS, 2026-2040 [million EUA]
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Source: KOBIZE own calculations.

The REF scenario provides around 1,582 million EUA, while auction supply is considerably lower in the
EC proposal, CAKE, ENVI draft and EC_50% flex scenarios, reaching approximately 1,365 million,
1,381 million, 1,413 million and 1,344 million EUA, respectively.

The CAKE standard auction pool in 2031-2035 is approximately 16 million EUA (1.2%) larger than in
the EC proposal scenario, despite a substantially larger cap. This relatively small difference between
the EC proposal and CAKE scenarios results from opposing effects. In the CAKE scenario, the lower
LRF of 2.7% compared with 3.7% in the EC proposal increases the number of allowances remaining in
the system. However, this effect is largely offset by the expansion of the Modernisation Fund from
2.5% to 4.5% of the EU ETS cap, which reallocates a larger share of allowances away from auctions.
In addition, unlike the EC proposal scenario, the CAKE scenario does not include the increase in the
cap related to waste incineration.

The largest difference during this period is observed between the REF+ and EC_50% flex scenarios

(1,742 million vs. 1,344 million EUA). The REF+ scenario records the highest auction supply, while the
lower auction volumes in the policy-package scenarios partly reflect the allocation of allowances to
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dedicated mechanisms outside the standard auction pool, including the Investment Booster, carbon
removals and IDB/Booster II.

2036-2040

Differences between the scenarios become most pronounced in the 2036-2040 period. Under the
REF scenario, auction supply declines sharply to around 787 million EUA, reflecting the continued
tightening of the cap through the steeper LRF, and the absence of additional flexibility mechanisms
included in the alternative scenarios.

Interestingly, even very large transfers of EUAs from the MSR back to the market (around 433 million
EUA, all occurring during 2036-2040) are insufficient to prevent the decline in auction supply under
the REF scenario. Without these MSR releases, auction volumes would have been even lower. By
contrast, the contribution of the MSR to auction supply is much smaller in the REF+ scenario and
negligible or absent in the EC proposal, CAKE and ENVI draft scenarios (482-593 min). The relatively
low availability of auction allowances in those scenarios over this period is primarily attributable to the
allocation of a significant proportion of the allowances held in the CAP to flexibility mechanisms,
including the IBD/Investment Booster Il, and the purchase of removals.

Despite the limited role of the MSR in these policy variants, differences in auction volumes increase
significantly in the late 2030s. This indicates that, as the EU ETS approaches 2040, the post-2035
cap trajectory and scenario-specific allocation rules become the dominant drivers of the standard
auction pool, while dedicated flexibility mechanisms affect overall allowance availability through
separate channels.

» Impact on TNAC and MSR operations

Figure 4 presents the projected evolution of the Total Number of Allowances in Circulation (TNAC)
under the baseline REF scenario and five policy scenarios. In all cases, the TNAC declines substantially
between 2025 and 2040, falling from approximately 1,023 million EUA in 2025 to between 100
million and 330 million EUA in 2040. This indicates a significant reduction in the market surplus over
the next 15 years, driven primarily by the progressively tightening emissions cap and the operation of
the MSR.

Up to 2030, the steepest decline in the TNAC is observed in the REF+ scenario, where it falls to
approximately 570 million EUA. In the remaining scenarios, the TNAC also decreases markedly but
remains at a relatively higher level, ranging between 630 million and 675 million EUA in 2030. This
difference is primarily explained by the substantially larger volume of allowances transferred into the
MSR. The REF+ scenario results in cumulative transfers of around 460 million EUA to the reserve
during 2027-2030, compared with only 158-167 million EUA in the other scenarios. In other words,
lowering the MSR thresholds would almost triple the volume of allowances transferred to the reserve
in 2027-2030, illustrating the potentially significant impact of such a reform on market surplus.
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Figure 4. Impact of selected reform scenarios on TNAC, 2027-2040 [million EUA]
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Source: KOBIZE own calculations.

One noteworthy finding is that the reduction in the MSR intake rate from 24% to 12%, together with
the corresponding reduction of the upper buffer in the dynamic MSR scenarios (EC proposal, CAKE,
ENVI draft and EC_50% flex) scenarios, has only a limited practical effect. This is because the
recalibrated TNAC declines rapidly throughout the projection period and remains below the upper
buffer. As a result, the lower intake rate is never effectively triggered, since the TNAC does not exceed
the threshold required for additional transfers into the reserve.

It is also notable that the dynamic MSR scenarios produce very similar TNAC trajectories. Those
scenarios include the TNAC recalibration related to historical aviation data, which lowers TNAC from
2027 onwards, while the REF scenario does not include this adjustment. As a result, TNAC in 2030 is
around 675 million EUA in REF, compared with 630-640 million EUA in dynamic MSR scenarios.
Another important observation concerns the duration of the MSR intake/release pause, that is, the
period during which no allowances are transferred into the reserve (because the TNAC remains
between the upper and lower MSR thresholds). The REF+ is the only scenario where intake pause
begins relatively late (in 2030) compared to other scenarios (from 2029). This is because due to the
substantially larger transfers to the reserve during the preceding years in REF+ scenario.

After 2030, the TNAC continues to decline steadily while remaining within the corridor defined by the
MSR thresholds, resulting in an extended period without transfers into the reserve. The intake/release
pause is the shortest in the REF scenario (2029-2035) and in the REF+ scenario (2030-2037), lasting
7-8 years in both cases. By contrast, the MSR pause extends to 2040 eleven years in the EC proposal
and CAKE scenarios (2029-2039). This is primarily a consequence of the declining lower MSR
threshold introduced in these two policy variants, which delays the resumption of MSR interventions.

The volume of EUAs released from the MSR also differs substantially across the scenarios. The REF
scenario records the highest cumulative releases, amounting to approximately 433 million EUA by
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2040. This reflects both the earlier end of the intake/release pause and the application of a constant
annual release rate. Cumulative releases are lower in the REF+ scenario (233 million EUA), mainly
because the much larger transfers into the reserve before 2030 keep the TNAC at a more stable level
thereafter. In the EC proposal and ENVI draft scenarios, the first releases from the reserve occur only
in 2040, reflecting the introduction of a dynamic lower MSR threshold together with a dynamic lower
buffer. An important implication of this design is that, unlike the REF scenario, allowance releases
continue on a sustained annual basis beyond 2040 in all other scenarios. A separate exception is the
EC_50% flex scenario, which does not release any allowances at all until 2050 due to the highest
TNAC level. The high level of TNAC results from the increased pace of emission reductions, especially
in the period after 2036 (the model forces higher reductions due to higher CO2 costs).

Table 2. Cumulative MSR transfers under selected EU ETS reform scenarios, 2027-2040 [million

EUA]

| Scenario | Transferstothe MSR__| _Releases from the MSR | Net balance |
REF 167 433 266
REF+ 463 233 230
EC proposal 158 16 143
CAKE 158 0 158
ENVI draft 158 17 141
EC_50% flex 158 0 158

Source: KOBIZE own calculations.

Looking at the cumulative balance over the 2027-2040 period4, the REF+ scenario results in the
largest net accumulation of allowances in the reserve (230 million EUA), followed by the almost all
other scenarios (141-158 million EUA). By contrast, under the REF scenario the MSR is a net supplier
of allowances to the market over this period, with cumulative releases exceeding cumulative intakes
by approximately 266 million EUA.

Table 3 illustrates the volume of allowances accumulated in the MSR for future market releases and
the year in which the reserve is projected to become depleted. The largest reserve is observed in the
REF+ scenario, reaching approximately 863 million EUA, reflecting the exceptionally large transfers
into the MSR before 2030. In the remaining scenarios, the volume of allowances available for future
releases is considerably lower, at around 558-567 million EUA.

Table 3. Volume of EUAs placed in the MSR to future release to the market [million EUA] and year
when MSR will be empty.

EUA in MSR Projected year of MSR depletion (through 2050)

REF 567 2043
REF+ 863 2048
EC proposal 558 Not depleted
CAKE 558 Not depleted
ENVI draft 558 Not depleted
EC_50% flex 558 Not depleted

14 The no-invalidation assumption applies to REF, REF+, EC proposal, CAKE and EC_50% flex; the ENVI draft scenario retains invalidation above 650 million
allowances.
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Source: KOBIZE own calculations.

The size of the reserve, together with the design of the MSR release mechanism, determines how long
the MSR retains its ability to intervene in the market. Under the REF scenario, the reserve is exhausted
as early as 2043 because of the relatively high and fixed annual release rate of 100 million EUAs. By
contrast, the substantially larger reserve in the REF+ scenario allows market interventions to continue
until 2048. The other four scenarios produce a particularly interesting outcome. Owing to the
combination of a dynamic lower threshold, a dynamic lower buffer and a variable release rate, the
reserve is not depleted within the model horizon ending in 2050. Although annual releases are
considerably smaller than under the other scenarios, the MSR retains its capacity to intervene in the
market for a much longer period.

Finally, it is important to note the potential implications of the end of the MSR invalidation mechanism.
Had invalidation remained in place, the reserve under the REF scenario would have been fully depleted
by 2040 rather than 2043. This highlights the importance of removing the invalidation mechanism in
preserving the MSR's capacity to continue stabilising the market over the longer term.

» Impact on emissions

Figure 5 presents the emissions pathways under the analysed EU ETS scenarios for 2025-2040. The
reported values represent net EU ETS emissions after accounting for carbon dioxide removals from
BECCS and DACCS. Removals are treated as negative emissions and are not counted separately as
an additional source of allowance supply beyond the quantities explicitly included in the relevant
legislative scenario. In the EC proposal, CAKE and ENVI draft scenarios, CDR use is constrained by an
assumed cumulative limit of 250 million tonnes over 2031-2040, while the EC_50% flex scenario
assumes only 125 million tonnes. The assumed annual profile and its relation to modelled removals
are material modelling choices.

Emissions decline in all scenarios as the EU ETS cap becomes increasingly restrictive and the supply
of allowances decreases over time. The emissions pathway is determined in CarbonPIE consistently
with the annual allowance supply, banking and hedging assumptions. This pathway is subsequently
passed to d-PLACE and MEESA, which determine the marginal compliance cost and the technological
and economic adjustments required to achieve it.
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Figure 5. Emissions pathway under the analysed scenarios, 2025-2040 [Mt]
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The emissions pathways remain relatively similar in the first part of the projection period, although the
REF+ scenario already shows a visibly stronger decline by 2030 due to the more restrictive MSR
assumptions. In 2030, emissions range from around 745 Mt in REF+ to around 886 Mt in the EC
proposal, CAKE and ENVI draft scenarios. Differences become more pronounced after 2030. The REF
scenario, which maintains the 4.4% LRF, delivers the strongest emission reductions by 2040. By
contrast, the policy variants assume a lower post-2030 LRF and additional flexibility mechanisms,
increasing allowance availability and leading to higher emissions in the later years of the projection.
The ENVI variants result in lower emissions than the EC proposal and CAKE scenarios due to a more
restrictive cap trajectory in the second half of the 2030s. In the EC_50% flex scenario, lower availability
of removals and international credits leads to an even stronger decline in emissions. The MSR mainly
affects the timing of emission reductions by changing the availability of allowances, while the long-
term level of emissions is determined primarily by the pace of cap reduction through the LRF and the
scale of additional flexibility available in each scenario.

» Impact on Marginal Compliance Costs (MCC)

The carbon price in the model results from matching the supply of allowances with the demand for
them. In each year the economic (CGE) and energy system models are given the number of allowances
that reach the market, and the price is the level at which firms' emissions, after all their responses,
equal that number. We refer to this price as the marginal compliance cost (MCC): it is the price at
which allowances clear in the models, and so the cost at the margin of meeting the cap, in a market
without the speculative and financial behaviour of the actual one.

Faced with the carbon price, firms switch fuels, save energy, adopt clean technologies (carbon capture,
hydrogen, electric heat), reduce output, or lose sales to imports. Each clean technology is limited in
how much it can eventually deliver and in how quickly it can be developed. Investment in long-lived
equipment responds to the price expected over the coming years, not to the current price alone. The
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emission path comes from CarbonPIE, which handles banking and the MSR (see Section 3); within d-
PLACE and MEESA each year then clears on its own.

Until the mid-2030s the price works mainly through technology and stays close to the cost of the next
clean option. Thereafter, under the model's assumptions, the cap falls faster than clean technologies
can be built - most are by then competitive but cannot be deployed any faster - and the price rises
until the remaining tonnes are removed through lower output, lower demand and higher imports.
Demand for some goods, such as electricity or construction materials, responds little to prices, so this
adjustment requires a steep rise in the MCC. A very high price therefore signals that the cap is falling
faster than abatement capacity can be built - it is not the cost of the last tonne abated.

In the EC proposal scenario the MCC is about 145 EUR/t in 2030 and 470 EUR/t in 2040 (2020
prices; roughly a fifth higher in 2025 prices), with gross ETS emissions falling from 1,150 Mt in 2025
to 440 Mt in 2040 (about 386 Mt net of credited removals). This rests on the following (figures for the
EU and the EFTA countries in the ETS):

» The ETS economies grow by 1.4% a year to 2040, and energy use per unit of GDP falls by 2%
a year.

> Electricity is 80% renewable by 2040 (55% today); coal is phased out, gas falls to 4% of
generation and nuclear supplies 13%. Generation rises by about half, while electricity use in
industry rises by about a fifth, not counting electricity used to produce hydrogen.

» In industry, carbon capture covers over half of process emissions in cement, steel and
chemicals. Capture on large combustion plants and hydrogen together supply most high-
temperature heat in cement, lime and chemicals, and hydrogen accounts for a third of
steelmaking. Hydrogen use grows from near zero to around 800 PJ, reaching about a fifth of
industry's combined use of gas, coal and hydrogen, and gas use falls by 40%.

» Heavy industry output recovers rather than contracts (steel a quarter above 2025) because
the carbon border adjustment shields it from imports. Production retained in the EU must be
abated in the EU, which puts upward pressure on the carbon price.

> Modelled removals reach about 60 Mt in 2040 and continue to grow quickly thereafter, which
in the model stops the MCC from rising further after 2040.

Technology costs, deployment limits and economic growth are identical across scenarios. The
scenarios differ in the design of the reform - among others the LRF, the MSR parameters, the crediting
of removals, and the use of international credits. In the simulations these elements act through the
number of allowances reaching the market each year and, for removals, through whether and when
they are paid the carbon price. In EC proposal, ENVI draft and EC_50% flex scenarios the supply also
includes allowances for waste incineration, whose emissions are not represented on the CGE side.
Their modelled MCC may therefore presumably be biased downward relative to REF, REF+ and CAKE,
which exclude that added waste cap. In 2040 the MCC is about 350 EUR/t in CAKE, 450 EUR/t in
REF+, 470 EUR/t in EC proposal and 650 EUR/t in ENVI scenarios; REF and EC_50% flex reach the
model's ceiling of 834 EUR/t, at which the market does not clear and the cap is not met. By 2040, the
more allowances reach the market, the lower the MCC. In earlier years, when supply differs little
between scenarios, the MCC also reflects expected scarcity later on: where the cap tightens more after
2035, investment starts earlier and lowers the near-term MCC - which is why REF and EC_50% flex
show some of the lowest values in 2030.0nce clean technologies are at their deployment limits, small
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differences in allowance supply translate into large differences in the MCC, which is why the scenarios
diverge sharply after 2035.

The main uncertainty is how fast clean technologies can be deployed - a matter of judgement rather
than measurement, and one that affects the MCC more than technology costs do. The model simplify
the available abatement options and their build-out limits: omitted options could lower actual
compliance costs, while obstacles the model does not capture, such as lengthy permitting procedures,
grid and financing delays could raise them. Removals come from the energy system model and are
uncertain in their own right. The ranking of the scenarios and the approximate size of the gaps between
them are more robust than the price levels themselves. Values for the years after 2035 are best read
as an indication of how difficult the cap is to meet rather than as precise estimates.

As of September 2026, the EUA spot price was around EUR 86/115 and the futures price for December
2030 at about 100 EUR/116. Whereas the modelled MCC for 2030 is 145 EUR/t is in constant 2020
prices, about 175 EUR/t in 2025 prices and roughly 190 EUR in 2030, is not directly comparable with
those nominal quotations. The MCC is a carbon price - the price at which allowances clear in the
models. Banking and hedging are reflected through CarbonPIE, which sets how much is emitted each
year, what the MCC does not capture is the rest of the behaviour that moves the actual market:
participants' expectations, including of future policy changes, speculative trading and market liquidity.
Part of the current market price may reflect precisely these. The MCC is grounded instead in what
technologies cost and how much of them can be built by a given date, where deployment cannot keep
pace, it clears the market through lower output and higher imports, which the market does not yet
price. The actual price path may therefore differ from the MCC, particularly in the short run. The MCC
is best read as the longer-run trend implied by each scenario's allowance supply under the
assumptions of the CGE and energy system models, not as a market price forecast.

Figure 6. Marginal compliance cost by scenario [EUR’2020]
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Source: KOBIZE own calculations.

15 Spot EUA prices from EEX.
16 Future EUA prices from ICE EUA Futures Dec '30 (ticker: CKZ30)
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4. Key policy messages

1. The post-2030 Linear Reduction Factor (LRF) is the single most important determinant of long-
term EU ETS allowance scarcity.

The modelling results show that the LRF has a much stronger influence on long-term allowance
availability than changes to the MSR design alone. While the MSR primarily affects the timing of
allowance withdrawals and releases, the LRF determines the structural pace of cap reduction and,
consequently, the overall balance between allowance supply and demand. Reducing the post-2030
LRF, as proposed in the European Commission's ETS Review, significantly lowers the risk of excessive
allowance scarcity while maintaining a robust decarbonisation pathway.

2. The European Commission's ETS Review proposal delivers a more balanced market design than
the current EU ETS framework.

Compared with the REF scenario, the EC proposal combines several complementary reforms, including
a lower LRF, a dynamic MSR, the Investment Booster, carbon removals, hew cap for waste incineration
and continued operation of the Modernisation Fund, that jointly improve market functioning. These
measures have distinct effects: the LRF and the removals purchase programme change the cap
trajectory, the MSR shifts the timing of auctions, and the Booster reallocates existing allowances to
investment support. As a result, the EC proposal scenario achieves a more balanced trade-off between
emissions reductions, market liquidity and reduction cost stability than the current EU ETS design.
However, the design of the dynamic MSR causes a delay in the timing and scale of market intervention.

3. The CAKE scenario demonstrates that the Commission's proposal can be further strengthened
at a more sustainable compliance cost.

The CAKE scenario indicates that a more gradual reduction of the cap in the early 2030s, combined
with an increase in the Modernisation Fund from 2.5% to 4.5% of the cap, can further improve the
balance between decarbonisation and economic transition. Although increasing the Modernisation
Fund slightly reduces auction volumes, it reallocates more allowances towards investments supporting
industrial transformation and energy system modernisation, which is consistent with the current policy
approach of channelling revenues into investments in ETS sectors. At the same time, the CAKE
scenario results in substantially lower marginal compliance costs in the late 2030s than the EC
proposal scenario. This suggests that a more gradual cap reduction in the early 2030s can create
additional space for transition financing while reducing the adjustment pressure on ETS sectors.

4. Excessively restrictive MSR thresholds could generate unnecessary short-term allowance scarcity
and price pressure.

The REF+ scenario shows that lower fixed MSR thresholds strongly affect the timing and scale of MSR
operations and auction supply. Their main effect on the marginal compliance cost is to bring scarcity
forward: the MCC roughly doubles in 2030 compared with the EC proposal and remains higher in 2035,
but by 2040 it is at a similar level, as the allowances withheld before 2030 return to the market from
the reserve. Lower fixed thresholds therefore bring allowance scarcity and higher compliance costs
forward without materially reducing long-term scarcity, illustrating that MSR parameters should be
assessed jointly with the cap trajectory and other supply-side mechanisms. Which confirms that MSR
parameters should be assessed together with the LRF and the other allowance supply mechanisms
rather than in isolation.
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5. Additional allowance supply after 2030 is essential for maintaining market liquidity and ensuring
a smooth transition.

The post-2030 market balance depends on the delivery of permanent removals and on whether
sufficient qualifying international credits become available to support the proposed 1.7% LRF from
2036. The analysis shows that mechanisms such as the introduction of carbon removals and offsets
play a crucial role in sustaining allowance supply during the 2030s, when the cap becomes
increasingly restrictive. These additional sources of allowances help maintain additional allowances
volumes, reduce the risk of excessive market tightness and moderate the pace of emissions
reductions required from regulated installations. Without such flexibility mechanisms, the market
would become increasingly dependent on previously banked allowances, making the system more
vulnerable to allowance scarcity and sharp increases in marginal compliance costs. Lower availability
of removals and international credits shifts more of the adjustment burden directly onto ETS sectors,
leading to faster emissions reductions but higher marginal compliance costs. The analysis showed
also that flexibilities are of great importance for potential interventions in the MSR reserve. Higher
reduction costs lead to faster emissions reductions and lower demand for allowances, which keeps
more EUA in circulation. As a result, the MSR does not release additional allowances before 2050.

6. The effectiveness of the EU ETS reform depends on the interaction of multiple policy instruments
rather than on individual measures.

The modelling results clearly indicate that no single reform element determines the future
performance of the EU ETS. Instead, long-term market outcomes are shaped by the combined
interaction of the LRF, MSR parameters, free allocation rules, the Investment Booster, carbon
removals and the Modernisation Fund. Assessing these measures in isolation would therefore provide
an incomplete picture of their overall impact on allowance supply, emissions reductions and marginal
compliance costs.

7. As the emissions cap tightens after 2035, constraints on the deployment of clean technologies
become increasingly important, leading to a sharp rise in the marginal compliance cost (MCC).

By 2040, the MCC reaches approximately EUR 350/t in CAKE, EUR 450/t in REF+, EUR 470/t in the
EC proposal, and EUR 650/t in ENVI draft, while REF and EC_50% flex hit the model price ceiling, at
which the model does not clear the market or meet the cap. However, the results should not be
interpreted as precise EUA price forecasts, but rather as an indication of long-term cost pressures
arising from the pace of emissions cap reductions and the availability of clean technologies.

8. The increasing complexity of the EU ETS strengthens the case for considering a transparent and
rule-based governance framework to coordinate its market-stability and carbon-management
functions.

This integrated policy architecture highlights the need for dedicated EU ETS governance, potentially
through one institution described as the European Central Carbon Bank (ECCB) or European Carbon
Market Authority/Agency (ECMA), to ensure transparent, rule-based coordination of supply-side
instruments, removals and international offsets under a legislative mandate that defines its powers,
safeguards and accountability while leaving the carbon budget to legislators.
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Annex - Modelling framework

Assumptions reflecting EU ETS Directive and MSR Decision rules

The calculations take into account the current EU ETS rules applicable to the 2021-2030 trading
period, including the revised methodology for determining the total number of allowances in circulation
(TNAC). Where relevant, the TNAC calculation also reflects scenario-specific adjustments introduced
in the EC proposal of 17 July 2026, including the one-off recalibration related to historical aviation
sector data.

The main assumptions regarding the EU ETS cap and allowance redistribution are as follows:

b The 2030 emission reduction target is set at 62% compared with 2005 levels, including
maritime transport.

» The Linear Reduction Factor (LRF) is assumed at 4.3% in 2024-2027 and 4.4% from 2028
onwards in the baseline REF scenario.

b The cap rebasing amounts to 90 million allowances in 2024 and 27 million allowances in
2026.

P The Modernisation Fund is increased by an additional 2.5% of the allowance pool for 2024-
2030, in addition to the existing 2% calculated for the 2021-2030 period.

> The Innovation Fund is increased from 450 million to 570 million allowances. This includes
345 million allowances from free allocation, 80 million allowances from auctioning, 30 million
allowances related to CBAM, 25 million allowances from maritime transport and aviation, and
40 million allowances linked to non-compliance with conditionality requirements related to
energy audits and climate-neutrality plans.

b It is assumed that 279 million allowances, are auctioned to finance the Recovery and
Resilience Facility under REPowerEU in 2023-2026. Of this amount, 40% is frontloaded from
auction volumes in 2027-2030, while 60% comes from the Innovation Fund, including
allowances from the MSR.

Free allocation assumptions

Historical emissions and issued allowances, including both free allocation and auctioned allowances,
are based on the European Environment Agency’s EU ETS Data Viewer, as of May 2026. Free allocation
in the 2026-2030 period is based on the revised benchmark values set out in Commission
Implementing Regulation (EU) 2026/1412 of 26 June 2026. In the modelling, these updated
benchmarks are reflected as a reduction in free allocation of around 17.5% in 2026-2030 compared
with the 2021-2025 period.

In addition, the fall-back benchmark adjustment announced by the European Commission is included.
It is assumed that this adjustment provides approximately €6 billion worth of additional free allocation
by 2030, corresponding to around 80 million EUA allowances in 2027-2030. For modelling purposes,
this additional allocation is distributed as 32 million EUA in 2027 and 16 million EUA per year in 2028-
2030. For sectors covered by CBAM, the phase-out of free allocation follows the revised assumptions
included in the analysed scenarios. In the EC proposal scenario, free allocation for CBAM sectors is
extended until 2038 in line with the European Commission proposal of 17 July 2026.
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MSR assumptions

The modelling reflects the operation of the Market Stability Reserve, including transfers to and
releases from the reserve based on the level of TNAC. The automatic invalidation mechanism is
assumed to end from 202717, in line with the European Commission proposal of 1 April 2026.

Depending on the scenario, the MSR is modelled under different assumptions:

b inthe REF scenario, current MSR thresholds are maintained, including the upper threshold of
833 million allowances, the lower threshold of 400 million allowances and the additional upper
buffer of 1,096 million allowances,

P in the REF+ scenario, fixed thresholds of 650 million and 310 million allowances are applied
from 2028, and the additional upper buffer of 1,096 million allowances is deactivated,

> in the EC proposal, CAKE, ENVI draft and EC_50% flex scenarios, dynamic MSR parameters
are applied in line with the European Commission proposal, with the upper and lower
thresholds, buffers and release rate declining by 4% annually from 2029 onwards.

In the REF+, EC proposal, CAKE, ENVI draft and EC_50% scenarios, the TNAC is recalibrated in line
with the EC proposal of 17 July 2026 by incorporating historical aviation sector data for 2012-2023.
This results in a one-off reduction of TNAC by 173 million EUA.

Carbon Policy Implementation Evaluation Tool (CarbonPIE)

CarbonPIE is a simulation model used to project the supply of EUA allowances under detailed EU ETS
rules. The model reflects the main supply streams, including free allocation, auction volumes, the
Modernisation Fund, the Innovation Fund and the operation of the Market Stability Reserve (MSR).
The MSR affects auction supply through transfers of allowances to the reserve or releases of
allowances back to the market.

The simulations are carried out year by year. First, the model determines the annual supply of
allowances under each scenario. It then simulates the operation of the MSR and calculates the auction
volumes available to market participants. In the next step, CarbonPIE estimates the emissions
reduction needed to balance allowance supply and demand, taking into account current emissions,
accumulated allowances and hedging behaviour. The market behaviour module is based on solutions
used in the Zephyr model and reflects the possibility that participants may buy, sell or hold allowances
depending on expected future scarcity.

d-PLACE model

d-PLACE is a recursive-dynamic computable general equilibrium (CGE) model of the global economy,
built on the GTAP 11 database (base year 2017) and solved in five-year steps to 2050. It distinguishes
34 sectors - including cement and lime, iron and steel, aluminium, fertilisers, chemicals and refining
- and represents the EU in eight regions, alongside the EFTA countries in the ETS, the United Kingdom
and a set of non-European regions. Energy-intensive production is modelled with explicit low-carbon
options - carbon capture on process and combustion emissions, hydrogen, electrification, sustainable
aviation fuels and ammonia in shipping - each limited in how quickly it can be deployed. The model
covers the EU ETS, ETS2 and the carbon border adjustment mechanism. In this study it takes the

17 An exception is the ENVI proposal, under which invalidation remains in place with a raised threshold of 650 million.
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annual ETS emission path from CarbonPIE as given and determines the allowance price at which firms'
emissions match it - the marginal compliance cost (MCC) - together with the accompanying changes
in output, trade and energy use.

MEESA model

The MEESA model is a linear optimisation model of the European energy system. It represents the
power sector, district heating, green hydrogen production and synthetic fuels, as well as low-carbon
and carbon removal technologies, including BECCS, DACCS and CCS. The model is used to assess the
energy-system response to different carbon market and policy assumptions.

The d-PLACE and MEESA models are linked iteratively. d-PLACE provides MEESA with information on
electricity, heat and hydrogen demand, as well as EU ETS carbon prices. MEESA, in turn, provides d-
PLACE with information on energy prices, generation structure, fuel use, CO; emissions and investment
needs. This iterative process ensures consistency between macroeconomic and energy-system results
and captures feedback effects between the energy transition and the wider economy.
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