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Main messages

The MSR is currently under review as part of the upcoming revision of the EU ETS, scheduled for July 2026.

We assessed the impact of modifying two key design parameters of the MSR: the invalidation clause and the

fixed outtake rate. Our main findings are:

. Removing the invalidation clause would increase the MSR balance from approximately 400 million to 800
million allowances, resulting in an estimated 400 Mton of additional CO, emissions compared to
preserving the clause.

. Removing the invalidation clause could improve the MSR's ability to reduce ETS price shocks, but it also
risks creating a large surplus and future price instability. A balanced approach is recommended: preserve
the invalidation clause while increasing the threshold, allowing the reserve to expand in a controlled
manner.

. The current fixed outtake rate of 100 million allowances per year is not well suited to a future ETS market
characterised by increasing scarcity of allowances. A dynamic outtake rate, for example one linked to the
Total Number of Allowances in Circulation (TNAC), would better reflect evolving market conditions and

improve the MSR's ability to stabilise ETS prices.

The MSR is a mechanism within the EU ETS that addresses imbalances between the
supply and demand of emission allowances to support price stability. When there is a
surplus of allowances in the market, allowances are transferred to the MSR.

When allowances become scarce, the MSR releases allowances back into the market.

By adjusting the supply of allowances over time, the MSR aims to improve market stability
and reduce excessive price volatility.

As part of the upcoming revision of the EU ETS, the European Commission is considering
changes to the design of the MSR. Two key design elements are particularly relevant:
the invalidation clause and the outtake rate.

The invalidation clause stipulates that allowances held in the MSR, above a threshold of
400 million, are permanently cancelled. This mechanism was introduced to eliminate the
structural surplus of allowances and strengthen the ETS price. Since its introduction in
2023, around 3.4 billion allowances have been invalidated. In April 2026, the European
Commission proposed removing the invalidation clause, allowing the reserve to grow
beyond 400 million allowances.

The outtake rate determines how many allowances can be released from the MSR each
year when market conditions require additional supply. The current outtake rate is fixed at
100 million allowances annually.

In this policy brief, we assess the impact of removing the invalidation clause and evaluate
whether the current fixed outtake rate remains fit for purpose.
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MSR function principles (current legislation)

The MSR aims to maintain balance in the EU carbon market by automatically adjusting annual auction

volumes. It operates on the basis of predefined thresholds for the TNAC and follows a fixed set of rules.

. When the TNAC exceeds 1,096 million allowances, a share of allowances equal to 24% of the TNAC is
withheld from auctions over a 12-month period (1 September to 31 August of the following year).

. If the TNAC is between 833 and 1,096 million allowances, the MSR withdraws an amount equal to the
difference between the TNAC and the threshold of 833 million.

. If the TNAC falls below 400 million allowances, the MSR releases 100 million allowances back into the
market via auctions.

. From 2023 onwards, allowances held in the MSR are subject to annual invalidation if the MSR balance
exceeds a defined threshold. In 2023, this threshold was linked to the previous year’s auction volume,

while from 2024 onwards it has been fixed at 400 million allowances.

Removing the invalidation clause leads to an additional 400 million allowances to be
placed in the reserve, extending MSR depletion from 2038 to 2042

Figure 1 — Allowances in the reserve and functioning of the MSR with and without the invalidation clause
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Source: CE Delft own calculations based on EU ETS data viewer (EEA, 2025).

Figure 1 illustrates the functioning of the MSR under two scenarios: with and without the
invalidation clause. Until around 2030, the ETS is expected to be in the MSR intake phase,
meaning that there is an oversupply of allowances on the market and the MSR takes
allowances out of the market and into the reserve. In between 2030 and 2035, the MSR is
stable. From approximately 2035 onwards, the ETS is expected to enter the MSR outtake
phase due to increasing scarcity of allowances. If the invalidation clause is removed, this
analysis assumes the change takes effect on the 15t of January 2027 (the exact date has
not yet been agreed on at the time of writing).
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With the invalidation clause in place, the MSR balance is capped at 400 million
allowances. During the intake phase, all allowances that go into the reserve are
permanently cancelled. During the outtake phase the maximum of 400 million allowances
in the MSR would be gradually released at 100 million per year between 2035 and 2038.

If the invalidation clause is removed, allowances are no longer permanently cancelled
during the intake phase but instead remain in the MSR. As a result, the reserve expands to
an estimated 800 million allowances. During the outtake phase, these allowances are
released at the same annual rate of 100 million allowances, extending the outtake period
from 2035-2038 to 2035-2042". Consequently, removing the invalidation clause provides
approximately four additional years of MSR outtake compared with the current system.

Removing the invalidation clause leads to an estimated 400 Mton of additional CO>
emissions compared to preserving the clause

We estimate that removing the invalidation clause results in roughly 400 Mton of additional
CO2 emissions at EU-27 level compared to preserving the clause. For ETS installations in
the Netherlands, this corresponds to approximately 25 Mton CO2

CE Delft has also studied the impact of reducing the Linear Reduction Factor (LRF) on
CO2 emissions. The results show that lowering the LRF to 3.4% by 2031 would lead to
roughly 1,100 Mton of additional emissions, about three times the impact of removing the
invalidation clause. A stronger reduction to 2.4% by 2031 would result in approximately
3,200 Mton of additional emissions, nearly eight times the impact of removing the
invalidation clause.

Modelling uncertainty

The estimate of 400 Mton additional CO, emissions is uncertain, as it depends on assumptions about when
the system transitions from MSR intake to outtake. This is determined by the evolution of the TNAC, which is
difficult to predict. Most models project the 833 million threshold (end of MSR intake) to be reached around
2030, and the 400 million threshold (start of MSR outtake) around 2035 (Pahle et al., 2023; Sgrhus et al.,

2025). Our analysis aligns with these projections.

Given this uncertainty, the 400 Mton estimate should be interpreted as a central estimate within a range of
200-600 Mton. Timing also plays a key role: if the invalidation clause is removed on the 1% of January 2028
instead of the 1%t of January 2027, additional CO, emissions drop significantly from 400 Mton to roughly 240
Mton. This reflects the fact that MSR intake is relatively high in 2027 and declines thereafter.

' If the invalidation clause is removed, our estimates indicate that the MSR still holds a positive balance when the
statutory EU ETS cap reaches zero in 2039. EU legislation does not specify how this remaining balance should be
treated once the cap has been exhausted. In this analysis, we assume that any remaining allowances in the MSR
continue to be auctioned at the same annual rate as before the cap reached zero, namely 100 million allowances
per year.

2 These additional CO, emissions do not exceed the statutory EU ETS cap. Rather, the invalidation clause reduces
the effective cap by permanently cancelling surplus allowances held in the MSR. Removing the invalidation clause
reduces the extent to which the MSR lowers the effective cap.
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Effects on the ETS price will only materialise by the late 2030s.

The price impact of removing the invalidation clause becomes most apparent in the later
phases of the EU ETS, particularly as the MSR approaches depletion in the outtake phase
(Pahle et al., 2023)3. Once the MSR is depleted, it can no longer add supply to the market
and ETS prices are expected to rise sharply due to increased scarcity of allowances.
Removing the invalidation clause delays this depletion and ensures the MSR can longer
regulate supply in order to stabilise the ETS-price.

The price effects of allowing for a larger MSR

Serhus et al. (2025) modelled the impact on ETS prices of increasing the MSR balance from 400 million to
533 million allowances, thereby extending the period during which the MSR can release allowances by
approximately one year. In the scenario with a 400 million allowance MSR, the reserve is depleted one year
earlier than in the 533 million allowance scenario. As long as the MSR remains non-depleted in both
scenarios (2031-2038), the larger reserve has little effect on ETS prices. However, once the 400 million
allowance MSR has been exhausted while the 533 million allowance MSR continues to release allowances,
ETS prices begin to diverge. In 2039-2040, the scenario with the smaller MSR exhibits ETS prices that are

approximately 15-25% higher than the scenario with the larger reserve.

The current invalidation clause may create unintended additional scarcity, risking
ETS price destabilisation

Preserving or removing the invalidation clause reflects a policy trade-off. On the one hand,
the credibility of the ETS depends on increasing scarcity and a rising CO; price reflects
expected future constraints. The invalidation clause, by permanently cancelling
allowances, has strengthened this credibility, effectively addressing surplus and aligning
prices with marginal abatement costs.

On the other hand, the MSR may now be creating excessive scarcity. The MSR is
triggered by the TNAC, which implicitly treats a high TNAC as evidence of an oversupply
of allowances. However, a high TNAC does not necessarily reflect oversupply. As the ETS
becomes more stringent and firms anticipate future scarcity, they have an incentive to
bank allowances. Such banking is economically efficient, as it encourages earlier emission
reductions, smooths compliance costs over time, and stabilises prices by shifting
allowances from periods of lower to higher scarcity.

3 Following the European Commission’s announcement on the proposal to remove the invalidation clause in early

April 2026, ETS prices initially fell by 3.9% but quickly recovered after that.
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However, higher banking also increases the TNAC, triggering additional MSR intake and,
ultimately, more allowance invalidation. This further reduces future allowance supply,
reinforcing scarcity and creating a feedback loop. As argued by Pahle et al. (2025),

this may have shifted the role of the MSR from a market stabilisation mechanism towards
an instrument that tightens the ETS cap. The effects of this tightening are likely to become
most visible as the MSR approaches depletion in the later phases of the ETS, when fewer
allowances remain available for release, potentially resulting in sharp CO- price spikes.
This would undermine the MSR's original purpose as a price stability mechanism.

Removing the invalidation clause would eliminate the risk that permanent cancellations
create excessive scarcity. A larger reserve would give the MSR more scope to manage
allowance supply and prevent abrupt price shocks. This is an important advantage of
removing the clause.

However, removing the invalidation clause also has a significant downside. According to
our estimations, the size of the MSR would roughly double, from 400 to 800 million
allowances. As a result, a large number of allowances would remain in the reserve when
the statutory ETS cap reaches zero in 2039, particularly compared with the number of
allowances still in circulation at that point. By the time the cap reaches zero, the number of
allowances in the MSR would be almost as large as the number of allowances in
circulation. Releasing these allowances back into the market could create oversupply and
put downward pressure on ETS prices after 2040.

We therefore conclude that a balanced approach is needed. The MSR should preserve the
credibility of increasing scarcity, which is a key strength of the invalidation clause, while
also preventing uncontrolled future spikes in the ETS price. This could be achieved by
retaining the invalidation clause, but increasing the invalidation threshold to above 400
million allowances. Such an approach would allow for a controlled increase in the size of
the MSR, providing sufficient allowances to manage supply in the 2040s while avoiding the
risk of future oversupply.

A fixed outtake rate of 100 million allowances is not suited for a market facing
growing scarcity towards 2035 and beyond

By the mid-2030s, as allowance scarcity grows, the role of the MSR is changing.

The current MSR design is not optimised for a system of increasing allowance scarcity.
This is particularly evident in its fixed release mechanism, which injects 100 million
allowances into the market whenever the TNAC falls below 400 million. As the cap on total
allowances continues to decline, this fixed outtake rate represents an increasingly larger
share of the total cap. Between 2037 and 2039, MSR outtakes are set to become the
dominant source of auctioned allowances, a situation that is unlikely to effectively stabilise
CO- prices. Another downside of the fixed outtake rate is that the MSR will be quickly
depleted, not having any reserve left after depletion to manage supply.
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Figure 2 — Fixed MSR outtake of 100 million allowances as a growing share of the cap
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Source: CE Delft own calculations.

A more appropriate design would be a dynamic release mechanism, where MSR
outflows adjust to the level of allowances in circulation. A possible design could, for
example, be to introduce a dynamic threshold equalling 15% of the TNAC once the
number of allowances in circulation falls below 400 million. This ensures that a controlled
number of allowances flows back into the market at one particular moment, while also
preserving a positive MSR balance into the 2040s, ensuring allowances remain available
to manage supply and stabilise the market beyond 2040.

Figure 3 — The functioning of a fixed and dynamic MSR outtake*
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4 For simplicity, the TNAC is assumed to decline linearly from 400 million allowances in 2035 to zero by 2050.
This projection does not account for the impact of the MSR on the TNAC.
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A balanced MSR design combines a controlled reserve with a dynamic outtake
mechanism

Taken together, the findings in this policy brief suggest that the MSR would benefit from a
combined reform of both the invalidation clause and the outtake mechanism.

The invalidation clause should be retained to preserve the credibility of increasing scarcity
and prevent a structural surplus of allowances from re-entering the market. At the same
time, the maximum size of the MSR should be increased to allow for a controlled
expansion of the reserve, providing greater flexibility to manage allowance supply in the
2040s.

Preliminary estimates indicate that, when combined with a dynamic outtake mechanism
linked to the TNAC (e.g. 15% of the TNAC once it falls below 400 million allowances),

a maximum MSR balance of around 480 million allowances would be sufficient,

an increase of approximately 80 million allowances compared with the current threshold.
Further analysis is needed to determine the optimal reserve size, as this depends on the
precise design of the dynamic outtake mechanism.
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