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Advice on the EU’s 2040 climate target
‘Towards EU climate neutrality’: progress, policy gaps and opportunities

Upcoming advice on carbon dioxide removals
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The Advisory Board

shall serve as a point of reference for the Union
on scientific knowledge relating to climate change

by virtue of its independence and scientific and technical expertise.

European Climate Law (EU) 2021/1119
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An EU 2040 target considering feasibility and fairness ...
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Physical limits
Limit global warming to 1.5°C

\ 4

Feasible pathways EU’s fair share

» Considering equity/fairness

» Identifying relevant
principles

scenarios
 Filtering and applying
feasibility checks

+ Closing the fairness gap



Using the latest scientific evidence to identify a range ‘

of feasible emission reductions in line with 1.5°C .

Call for evidence Remind EU

Start 1. Identification and processing of scenarios
s> 1000 sce'nar'i o Exdus.ion of scena:jfos thgt:'
- Did not contain sufficient data at EU27 level
- Were not consistent with existing EU GHG objectives
- Assumed highly implausible development on the short term

63 remaining
scenarios . . I o
2. Filtering out scenarios with high feasibility concerns

e Geophysical - primary biomass: > 20 EJ

36 . ¢ Technological o _
remaining Carbon capture, utilisation and storage: > 500 Mt CO, in 2050

SCEHEHES Hydrogen: > 150 GW in 2030
e Socio-cultural - final energy demand: > 20% decline between 2020 and 2030

3. Comparative feasibility analysis
e Environmental risks - reliance on CCUS, carbon removals from land and bioenergy
e Technological challenges - rate of deployment of solar photovoltaics, wind and hydrogen

5-7 scenarios e

=» Feasible range for 2040: 88% to 95% net reductions vs 1990



Assessing pathways’ environmental risks from their
reliance on CCUS, carbon removals and bioenergy use

Environmental risk level

Carbon capture, utilisation and storage 425 Mt CO, annually by 2050

Carbon removals from the land sink Net sink of 400 Mt CO, per year by 2050

Bioenergy 9 EJ of annual primary bioenergy use by 2050
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7 scenarios with limited risks associated with CCUS
deployment, bioenergy deployment and size of land sink
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2030-2050 budget (in Gt CO,e)
o

LN
1

° Feasible with limited environmental risks:
B 88-95% by 2040

80%

85% 90% 95% 100%
2040 reduction (vs 1990)

® Below risk levels (bioenergy, CCUS, carbon removals from land) ® Other scenarios
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Feasibility: implied EU GHG emission budgets for 2030-2050 - o
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and 2040 reductions by different ranges of scenarios Cimate Crence

Implied range for an Implied range for an EU

Rande of scenarios Number of EU budget for 2040
9 scenarios 2030-2050 reduction target
(Gt CO.e) (% reduction vs. 1990)
Scenarios 36 8-19 83-96%
within environmental risk levels
(less reliance on CCUS, carbon 7 11-16 88-95%

removals from land, and bioenergy)

within environmental risk levels and

technological deploymer?t c 13-16 88-929%
challenge levels (less rapid scale-up

of non-biomass renewables)
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Considering various approaches to EU’s fair share of the

global carbon budget

Approach

Grandfathering

Equity principle

Sovereignty

Immediate per capita
convergence

Equality

Per capita convergence

Sovereignty / equality

Equal cumulative per capita

emissions

Equality / responsibility

Ability to pay

Capability / need

Greenhouse development

rights

Responsibility / capability /
need

Cost-optimal

Source: modified from Table 1 of Van den Berg et al.

(2020)

Cost-effectiveness
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EU fair share carbon budget estimates from 2020
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Feasibility and fairness

2040 reduction 2030-2050 budget

Range informed by feasibility

Noting that achieving the more ambitious 88% to 95% 11 to 16 Gt CO,e
end of this range implies challenging levels
of energy technology scale-up

Minimum ambition informed by fair share
estimates

Noting that emissions in the climate At least 90% Up to 14 Gt COe
neutrality pathways exceed equity-based
fair share estimates
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Recommended range of 2040 GHG reduction vs 1990 s

Climate Change g

Mt CO,e

4,000

Historic trend

3,500
3,000
2,500

2,000

Range of values from the scenarios

1,500 o . .
with limited environmental risks

1,000
Range of values from the

scenarios considered

500
Recommended target range for 2040: -90% to -95%

2010 2015 2020 2025 2030 2035 2040 2045 !50

-500
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Reconciling feasible and fair EU contributions -
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to global climate change mitigation Climaie Ohange

Greenhouse gas emissions
(2020-2050 cumulative) consistent
with recommended target range

40
2020-2029 2020-2029

20

2030-2050 2030-2050

-90% by 2040

)
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o
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Cumulative GHG emissions Gt CO,e
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Reconciling feasible and fair EU contributions

to global climate change mitigation

Cumulative GHG emissions Gt CO,e

N
o

N
o

o

-20

-40

-60

-80

-90% by 2040

Greenhouse gas emissions

(2020-2050 cumulative) consistent
with recommended target range

2020-2029

-95% by 2040

2030-2050

2020-2029

2030-2050

2020-2050 budget: estimate
of EU’s fair share

Highest equal per capita

Highest polluter pays

Highest ability to pay

Lowest equal per capita

Lowest polluter pays
Lowest ability to pay
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Reconciling feasible and fair EU contributions

to global climate change mitigation

60
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Cumulative GHG emissions Gt CO,e
N
D

-40

-60

-80

-90% by 2040

Greenhouse gas emissions
(2020-2050 cumulative) consistent
with recommended target range

Pre-2050: ambitious domestic
emission reductions and

carbon removals

2020-2029 2020-2029

g
5\ 1
2
3

2030-2050 2030-2050

2020-2050 budget: estimate
of EU’s fair share

Highest equal per capita

Highest polluter pays

Highest ability to pay

Lowest equal per capita

Lowest polluter pays
Lowest ability to pay
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Reconciling feasible and fair EU contributions

to global climate change mitigation

60
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Cumulative GHG emissions Gt CO,e
N
D

-40

-60

-80

-90% by 2040

Greenhouse gas emissions
(2020-2050 cumulative) consistent
with recommended target range

Pre-2050: ambitious domestic
emission reductions and

carbon removals

2020-2029 2020-2029

g
5\ 1
2
3

2030-2050

2
Mitigation outside EU

2020-2050 budget: estimate
of EU’s fair share

Highest equal per capita

Highest polluter pays

Highest ability to pay

Lowest equal per capita
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Reconciling feasible and fair EU contributions

to global climate change mitigation

60

N H
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Cumulative GHG emissions Gt CO,e
N
D

-40

-60

-80

-90% by 2040

Greenhouse gas emissions
(2020-2050 cumulative) consistent
with recommended target range

Pre-2050: ambitious domestic
emission reductions and

carbon removals

2020-2029

2030-2050

2
Mitigation outside EU

2020-2050 budget: estimate
of EU’s fair share

Highest equal per capita

Lowest equal per capita

Lowest polluter pays
Lowest ability to pay
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The recommended range of emission reductions can ST
be achieved in various ways — choices must be made

Mt CO»e

4,000

Historic trend

3,500

3,000
High renewable energy

2,500
2,000
Demand-side focus )
1500 Range of values from the scenarios
' with limited environmental risks
Mixed options
1,000
Range of values from the
scenarios considered
500
Recommended target range for 2040: -90% to -95%
0
2010 2015 2020 2025 2030 2035 2040 50
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lconic pathways illustrating choices and

strategies to achieve climate neutrality by 2050

Demand-side focus pathway

4
3.5
3
2.5
2
1.5
1
0.5

0
05 2020

2025 ZUsU 2UST ZUR U5 2050

Net greenhouse gas emissions (Gt CO,e)

1

Gross GHG emissions mmmm Carbon removal technologies

Land Sink = Demand-side focus pathway

*  Less resource-intensive lifestyles

*  Lowest final energy demand in 2040

*  Lowest reliance on carbon removals (from CCS and the
land sink combined) by 2050

High renewable energy pathway

_p5 2020 2025 2030 203 2040 2045 2050

Netgreenhouse gas emissians (Gt CO,e)
&

Gross GHG emissions mmmm Carbon removal technologies

Land Sink e High renewable energy pathway

* Largest greenhouse gas budget

*  High renewable energy deployment

*  Highest deployment of non-biomass renewable energy
*  Highest rate of electrification by 2040
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Mixed options pathway

2025 -2030 2035 2040 2045 2050

MNet greenhouse gas emissions (Gt CO,e)

Gross GHG emissions s Carbon removal technologies

Land Sink e Mixed options pathway

*  Lowest cumulative emissions in the 2030-2050 period
»  Greatest deployment of carbon removals (with specific
focus on sustainable land-based removals)

* Increase in the contribution of nuclear power over time
(as opposed to the two other iconic pathways)

20
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The scenarios considered present common e
features regarding sectoral emission reductions

Decarbonisation of the power sector:
 Share of electricity in final energy demand doubles
« 70-90% wind, solar, hydro
» Coal almost phased out by 2030, natural gas by 2040
» Scale-up of bioenergy and hydrogen varies between scenarios

« Reduction of total energy demand by 20% to 40% compared to today,
with significant reductions in transport, industry and residential/tertiary sectors

* Reduction of non-CO, emissions by 20% and 60% compared to today,
with significant reduction in agriculture, energy and waste sectors

 Scale up of carbon removals, estimated to represent between 146 and 614 Mt CO, in 2040
* Land sink limited by climate impacts, estimated between 100 and 400 Mt CO, in 2040
« BECCS+DACCS between 46 and 214 Mt CO, in 2040

21



2040 scenarios bring carbon dioxide removals at scale s
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2020 2040 2060 2080 2100 2020 2040 2060 2080 2100 2020 2040 2060 2080 2100
0
-200
& -400
E':i-'\ 4
> Total CCUS feasibility concern Total CCUS feasibility concern
S 600 425 MtCO,/year 425 MtCO,/year
= (techno-economic scale up)
-800 :
LULUCF BECCS DACCS
-1000

Net removals from LULUCF, BECCS and DACCS in the 36 filtered scenarios
Source: Advisory Board, 2023 22



All the scenarios analysed require large-scale A
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deployment of carbon removals by 2050 Gimle Chane v

« Each scenario places a different emphasis on
* the need for carbon removals

« the extent to which its deployment is through the enhancement of the sink or
technologies such as BECCS

« However, both sources are required, and both have important benefits and risks
* Increasing the land sink requires changes in land use and management practices, as well

as resilience to climate change impacts

» Scaling up other carbon removals technologies requires investment in new capacity
and overcoming barriers such as:

« absence of market incentives and governance challenges
« technological, social and environmental barriers that remain largely unexplored

 Significant uncertainties in scenarios regarding the potential of emissions reductions,
and the potential of removals, especially from novel methods

23
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Current progress: pace of reductions needs to double up to European Saeniiic
2030, and increase further post-2030 Giimte Ghange v

Average annual reductions (past and required to reach targets)

2005-2022 2023-2030 2031-2040
61 Mt COze = 141 Mt CO,e = 171-198 Mt CO,e

]
L S 710 70 TP . R O PP
S
— ® °q Member States’ projections with measures
= ® Ceoq ® planned at national level
®
D 000 -« e W@y e
-55% ®ececcccccns
000 P Advisory Board =
recommendation:
_oNno _QLo
; B -90% to -95% Net zero
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Source: Advisory Board based on GHG inventory data 25



‘Towards EU climate neutrality: Progress, policy gaps
and opportunities’ (January 2024)

Policy consistency assessment

Cross-cutting, enabling conditions

Climate
neutrality
by 2050
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Reversing the decrease in the LULUCF carbon sink st

OO B B B B N T T
lll..lllll...--..

Mt CO2e

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
B Harvested Wood Products B Grassland = Total
Settlements and other land Cropland ® 2030 benchmark
Wetlands B Forestland ® 2050 benchmark
B 2040 advice scenarios 27

Source: ESABCC (2024), Towards EU climate neutrality: progress, policy gaps and opportunities



Policy recommendations to reverse the decrease ‘

in the LULUCF carbon sink e

1. Maintain and expand forests and wetland areas
=>» To be better reflected in EU agriculture and bioenergy policies

2. Increase the carbon sink in existing forests
=» Better target incentives for bioenergy use towards sectors with limited alternatives

=» Start preparations to introduce GHG pricing in the LULUCF sector (financial
incentive for forest managers to reduce emissions and increase removals)

3. Reduce GHG emissions and increase removals in crop- and grasslands
=» Provide stronger incentives for GHG reductions and carbon removals

4. Improve the resilience of ecosystems to current and projected climate change

impacts
=> Increase efforts on adaptation
=» Develop a contingency strategy

28



Recommendations on CCU/CCS

CCU/CCS is limited by its capital

intensity and impacts on energy b

system.
The value chain is not yet mature

Residual emissions are not
defined / no standards

Techno-economic aspects limit
the availability/certainty/
sustainability of CCU/CCS
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- CCU/CCS should be targeted
towards activities with no/limited
alternatives, avoid unnecessary
fossil gas infrastructure lock-ins

- Energy efficiency 15t principle
should be systematically put into
practice

29






The EU is committed to net zero emission by 2050  &encoene

and net-negative emissions thereafter B

4000

e Emiissions: CO2

2000 Carbon dioxide removals: Other

s Carbon dioxide removals: On managed land

Net GHG emissions

2000

--------- Net CO2 emissions

1000

Greenhouse gas emissions {MtCO,e)

(2) Net zero CO, (3) Net zero GHG
|

-1000 \ ] .
(1) Before net zero (4) Net negative

---------------------------

Example EU pathway (‘High renewable energy’), Source: Advisory Board
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Challenge for EU policy:
How to scale up removals sustainably? e

TBD role of removals in the post-2030
framework e.g. ETS, ESR, LULUCF

Certification method
+ industrial carbon
management strategy

LULUCF target
+ CCS storage target

The Advisory Board aims to provide scientific
advice on the long-term policy architecture

E Is in 2021 .
U removals in 20 and governance of removals in the EU.

=230 MtCO,
32
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Diverse removal methods with specific risks and benefits

Climate Change

’ Years to decades Decades to centuries Centuries to millennia Ten millennia or longer

Direct air carbon capture
and storage (DACCS) |

Afforestation, reforestation
& improved forest management

above ground

under ground

S=S===="=Peatland and coastal
g \vetland restoration Bioenergy with carbon 3
capture and storage (BECCS) §

Soil carbon
sequestration

Blue carbon
management

Ocean fertilisation

Ocean alkalinity
enhancement

Enhanced
weathering

Biochar

Carbon dioxide removals taxonomy, Source: adapted from IPCC, 2022, Images: Creative Commons. 33
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The Advisory Board will provide the EU with ey
scientific advice on carbon dioxide removals

Why we need
removals




MRV remain the nuts and bolts of climate action -
and for the scale up of carbon removals

MRV is critical for climate policy implementation and accounting towards targets

Certification forms the basis to deliver labels, allocate subsidies and trade credits

[y

QUANTIFICATION

Accurate quantification of removals
True additionality and no overestimation (over-crediting risk)

Monitoring the real duration of storage, with long-term liability mechanisms

Providing information on side-effects (= help manage land use, biomass sourcing,

climate impacts and sustainability)

Tailored to different removal methods, including newer innovative methods LONG-TERM
STORAGE

MRV can benefit from emerging technologies
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+

ADDITIONALITY

o

SUSTAINABILITY

Accuracy to be balanced with costs and administrative burden - including with an enhanced use of satellite data

An EU-wide governance of greenhouse gas removals to efficient stakeholder coordination at different levels

35



In conclusion...

1. In addition to strong incentives for emission reductions, scaling up
both land-based and technological removals is needed for the EU to
achieve its climate objectives

2. Policy opportunities already exist to protect and enhance EU’s net
carbon sink, and to support the deployment of novel technologies.
However, additional policy options remain necessary

3. Robust MRV is key to monitoring progress, enforcing compliance, and
enabling efficient implementation

4. Building an effective governance of CDR will require further scientific
insight and credible data
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francois.dejean@esabcc.europa.eu / secretariat.advisoryboard @esabcc.europa.eu
climate-advisory-board.europa.eu

@European Scientific Advisory Board on Climate Change

@esabcc_eu

A

European Scientific
Advisory Board on
Climate Change g



	Slide 1: ‘Earth observation for monitoring, reporting and verification of carbon removals’ conference Copenhagen, 8-11 October 2024
	Slide 2
	Slide 3
	Slide 4: The 15 Advisory Board members
	Slide 5
	Slide 6: An EU 2040 target considering feasibility and fairness
	Slide 7: Using the latest scientific evidence to identify a range of feasible emission reductions in line with 1.5oC
	Slide 8: Assessing pathways’ environmental risks from their reliance on CCUS, carbon removals and bioenergy use
	Slide 9: 7 scenarios with limited risks associated with CCUS deployment, bioenergy deployment and size of land sink
	Slide 10: Feasibility: implied EU GHG emission budgets for 2030-2050 and 2040 reductions by different ranges of scenarios
	Slide 11: Considering various approaches to EU’s fair share of the global carbon budget
	Slide 12: Feasibility and fairness
	Slide 13: Recommended range of 2040 GHG reduction vs 1990
	Slide 14: Reconciling feasible and fair EU contributions to global climate change mitigation
	Slide 15: Reconciling feasible and fair EU contributions to global climate change mitigation
	Slide 16: Reconciling feasible and fair EU contributions to global climate change mitigation
	Slide 17: Reconciling feasible and fair EU contributions to global climate change mitigation
	Slide 18: Reconciling feasible and fair EU contributions to global climate change mitigation
	Slide 19: The recommended range of emission reductions can be achieved in various ways – choices must be made
	Slide 20: Iconic pathways illustrating choices and strategies to achieve climate neutrality by 2050 
	Slide 21: The scenarios considered present common features regarding sectoral emission reductions
	Slide 22: 2040 scenarios bring carbon dioxide removals at scale
	Slide 23: All the scenarios analysed require large-scale deployment of carbon removals by 2050
	Slide 24
	Slide 25: Current progress: pace of reductions needs to double up to 2030, and increase further post-2030
	Slide 26: ’Towards EU climate neutrality: Progress, policy gaps and opportunities’ (January 2024)
	Slide 27: Reversing the decrease in the LULUCF carbon sink
	Slide 28: Policy recommendations to reverse the decrease  in the LULUCF carbon sink
	Slide 29: Recommendations on CCU/CCS
	Slide 30
	Slide 31: The EU is committed to net zero emission by 2050 and net-negative emissions thereafter 
	Slide 32: Challenge for EU policy: How to scale up removals sustainably?
	Slide 33: Diverse removal methods with specific risks and benefits
	Slide 34: The Advisory Board will provide the EU with scientific advice on carbon dioxide removals
	Slide 35: MRV remain the nuts and bolts of climate action – and for the scale up of carbon removals
	Slide 36: In conclusion…
	Slide 37

