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Delayed mitigation results in higher peak temperature
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peak is 0.1°C higher than in the median of the IPCC AR6 scenarios.
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Figure 3 compares the global average temperatures out to 2100 in the Highest Possible Ambition
scena
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rio with the IPCC ARé6 scenarios.

Emissions have been not been falling since
2019 (IPCC ARG base year for mitigation benchmarks)

Together with methodological changes in
calculating remaining carbon budgets since
ARG, this leaves only 3-4 years for 1.5°C
carbon budget

Exceedance of 1.5°C, peak at 1.7°C (and
return to 1.5° before 2100) increasingly seen
as “Highest Possible Ambition”

But “1.5°C overshoot” is not a new design
feature, it was already part of IPCC Special
Report on 1.5°C and IPCC AR6

Grant et al. 2025, Rescuing 1.5°C, Climate Analytics & PIK



IPCC AR6 1.5°C pathways already about overshoot

® Gigatons of CO, equivalent per year (GtCO,-eq/yr)
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Global modelled pathways that limit warming to 1.5°C (>50%) with

no or limited overshoot reach net zero CO, emissions around 2050
Total greenhouse gases (GHG) reach net zero later

a) While keeping warming to 1.5°C# b) While keeping warming to below 2°C
(>50%) with no or limited overshoot (>67%)

Policies in place in 2020 » Policies in place in 2020

¢) Timing for net zero

IPCC AR6 Synthesis Report, 2023, Fig 3.6

Overshoot in IPCC AR6 1.5°C mitigation scenarios
(C1 - 1.5°C with no or limited overshoot: 97 scenarios, 6
no vs. 91 limited overshoot)

1.5 limited overshoot (+ 0.1°C) implicit in UNFCCC
decisions referring to 2030/2035 benchmarks in
ARG6 pathways: -48/-65% CO, vs. 2019 for 1.5°C

1.5°C reached by 2030-35 (AR6 SYR) = net-zero
(-100%) CO, by 2030-35 to avoid exceedance

Net-zero CO, in 2050 (for 1.5°C by 2100) =
exceedance of 1.5°C before 2050 & return to
1.5°C after 2050, via net-negative CO, emissions

Reducing global warming by 0.1°C = cumulative

net-negative CO, emissions of ~220 Gigatons
(residual CO, emissions minus CO, removal)



CO, removal unavoidable to reach net-zero and net-negative
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State of CDR, 34 Edition 2026
(based on IPCC AR6 WGII], chapter 12)



The next exit above 1.5C°: Every year, every tonne matters
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The long way home to 1.5°C
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The long way home to 1.5°C

Temperature anomaly
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COP30 on overshoot: stating the what, leaving out the how

,reiterates its resolve [...] to limit both the magnitude and the duration of any temperature overshoot”

@ Magnitude of overshoot 40

Net-zero CO, emissions

0 @\/@/
NS i

@ Duration of overshoot Net-negative CO, emissions
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return # recovery

Temperature anomaly
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Arcticseaiceloss —

return # recovery

A reversal of global temperature would not reverse all
bio-geo-physical Earth system changes

Arctic sea ice loss can
reverse with a lag when
global warming reverses

Arctic seaice loss
increases with
global warming

Global warming —

Reisinger et al. 2025, Annual Reviews of Environment and Resources 50

Some shifts may

be irreversible m

Disruption
increases
with global
warming

Ecosystem shifts/disruption —

Global warming —

Sea level rise —

Global warming —

Sea-level will
continue to
rise even with
reversing
global
warming

Sea-levelrise
will increase
with global
warming



a) Reference scenario:
exceed 1.5°C and stabilise
at~1.7°C
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b) Overshoot scenario:
emphasis on gross
€O, reductions

Global annual GHG emissions
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¢) Overshoot scenario:
emphasis on CDR
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d) Overshoot scenario:
emphasis on further
CH,4 reductions
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Return is not
only about CO,
removal, it’s also
about residual
CO, & non-CO,
emissions

Reisingeretal.2025,
Annual Reviews of Environment and Resources 50



Enabling conditions for (credible) overshoot pathways

SWP Comment

NO.47 NOVEMBER 2025

Overshoot: Returning to 1.5°C Requires
Net-negative Emissions Targets

Geden/Reisinger 2025, SWP Comment C47/2025

:

... that aim to achieve cumulative net-negative CO, emissions of
~220 Gt per 0.1°C exceedance, paying back accumulated carbon debt

Strong link between 1.5° OS & global/national net-negative
pledges/plans (incl. in global scenarios), i.e. developed countries
need to set net-negative (GHG) emissions targets

No prolongation of the end of the overshoot period beyond 2100

Political demand from developing countries & NGOs for quantified
net-negative (CO, or GHG) targets in OECD countries soon after net-
zero (via LT-LEDS and NDCs), and by extension to sectors or cities

Viable macroeconomic & political concepts for successfully running
net-negative countries, beyond simple polluter pays principle &
win/win narratives, e.g., what's is a just transition into net-negative?

Shift CO, removal from (being seen as) barrier to ambition to an
enabler of even higher ambition, but not by betting on ever more CDR
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