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A diverse CDR portfolio enables scalable deployment while

reducing risks and minimizing unintended side effects.

Scaling up CDR is essential to

meet climate

All 1.5°C scenarios consistent with the Paris Agreement combine

deep near-term emission

However, emission
reductions continue
to lag behind what is
needed, and a clear
CDR gap exists
between current
national proposals
and most 1.5°C-
consistent pathways.

net zero

Currently, more than
99.9 % of all CDR is
through A/R.

Limiting warming to 1.5°C

through sustainable CDR
deployment requires an

additional 1.0-2.9 GtCO,/year
of CDR by 2030 and 2.3-7.4

GtCO,/year by 2050,
compared to 2020 levels.

The most ambitious national

Greenhouse gas emissions (stylised pathway)

2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Methods
goals

-

-

Ocean alkalinity
enhancement
Artificial
upwelling

’_l_’!l

cuts with CDR in multiple roles.
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Robust planning requires assessing both
how feasible and how desirable a CDR ¢ W’A’Qe’"

political readiness, as well as social, ethical,
and environmental impacts.

This framework supports transparent, evidence-
based comparisons by considering not only
whether a marine CDR method can be
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Environmental
Ethics

How good or bad
are the effects on
nature?

Techno-
Environmental
Feasibility
Is suitable
infrastructure
and technology
available? Does

CDR options

Justice

How fair is the
governance and
the distribution of
benefits and
burdens among
humans?

‘

option?

es technical, legal, and

Desira-
bility

Political Feasi-

Feasibility bility

Is the option
politically

possible?

What
can be
done?

What
would
be good

il i Economic

Efficiency
What are the
costs and benefits
of the option?
Legal
Feasibility

Is the option legally
allowed?

Effectiveness
How effective in

proposals approach only the

lower end of this range.
Pongratz et al. 2024,
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implemented, but also whether it should be —

based on its impacts on people, biodiversity,
ecosystems, and long-term sustainabllity.

reducing climate
change is the option?

Adapted from Baatz et al. 2025,

The State of the CDR Report
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Ambitious re/afforestation aligned with ambitious
country pledges (595 Mha A/R in 2060 935 Mha by

2100) reduces overshoot (by
0.08°C) and speeds up

temperature recovery (~13
yrs) but delivers only modest
global cooling (0.2°C by

2100)—highlighting its role as

a valuable complement to,

not a substitute for, rapid emissions cuts. Moustakis et al. 2024

Bioenergy crops vs A/R.
The CDR potential of A/R is

greater than that of BECCS
for short- and medium-term
climate targets. On long
term, bioenergy plantations
may be more efficient —

but only upscaling of CCS
facilities and with high fossil
fuel substitution. Egerer et al. 2024
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Planned Multi-Model Simulation Framework
to Evaluate Diverse CDR portfolios

221 nsignificant

afference

Sagnificant
afrerance

~N
=]

K
w— AR

Graphic: Rita Erven, CORmare and the ASMASYS team

Combining terrestrial (A/R) and marine (OAE)
CDR methods yields nearly additive carbon removal

with no efficiency trade-off observed from scaling or
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to assess overall
effectiveness, impacts
and co-benefits of CDR
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Difference in land CDR potential per area [kg m—2 tCDR] in
2100 between bioenergy crops and A/R
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Direct Air Carbon
Capture and Storage

CDR timing, location, and method
combination matter — support for
diversified CDR portfolios .

Removals can be scaled more effectively
by combining methods while diversifying
risks and remaining below ecologically
and socially acceptable limits.
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