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▪

THIS IS NOT [YET] TRUE:

The EU has set a target for 
90%* reduction in greenhouse gas 

emissions by 2040.

* Compared to the 1990 baseline



WHAT IS TRUE:

The European Commission has issued a 
communication that recommends a 

target for 90%* reduction in net 
greenhouse gas emissions by 2040. 

* Compared to the 1990 baseline



So, what then am I talking about today?

▪ The 605-page Commission 

impact assessment

accompanying the proposed 

target

▪ Based on scenario modelling

▪ using PRIMES for the 

energy system model

▪ Model suite details available 

in MIDAS

▪ also includes scenario of 

lifestyle change demand 

reduction
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https://web.jrc.ec.europa.eu/policy-model-inventory/


Is this target [sufficiently] ambitious?

6



Ambition in Context

Linear trajectory from 2030 to 2050 targets: 78% by 2040

“Unchanged policy framework” trajectory: 88% by 2040

Scenarios considered by the EC: 

S1: 78% by 2040

S2: 88% by 2040

S3: 92% by 2040
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Firstly, a net metric obscures a multitude of things….

Image Source: European Commission, 2024

Stacking together

▪ CO₂ and non-CO₂ GHGs

▪ Reductions and Removals

▪ Industrial and Land Sector

▪ Different rates of progress
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


Breaking down “90% net reduction” into other net targets

Mt CO2eq

% change

2015-2040

Total net emissions in 2040 356 -90%

of which, Power and district heating -10 -101%

of which, Other energy sectors (inc. DACCS) 11 -95%

of which, Industry 89 -85%

of which, Transport (domestic, international, bunkers) 267 -76%

of which, Agriculture 271 -30%

of which, LULUCF (inc. removals in agricultural land) -317 +2%
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The Commission’s 2040 Power Sector Wishlist

❑Achieve GHG-neutrality before 2040

❑90% decrease in fossil fuel use 

❑Nearly double generation capacity to ca. 5200 TWh

❑Triple installed capacity to ca. 2500 GW

❑Double annual wind and PV deployment rate

❑Support a 25% increase in final energy consumption (to ca. 3330 TWh)

❑Capture 65 Mt of CO2 per year

❑Limit biomass use to below 9 EJ per year (all sectors)

N.B. reductions are from a 2015 baseline
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Is this a realistic wishlist?

11



Electrify everything

Image Source: European Commission, 2024

• Residental: heatpumps and 

cookstoves

(n.b. model includes change in 

heating/cooling demand due to 

climate change)

• Industry: [e]-hydrogen and 

electricy

• Transport: electric cars and e-

fuels
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


Energy Consumption in Industry by Fuel

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Electrify everything

Image Source: European Commission, 2024

• 95 Mtoe of H2 consumption

• of which, 50 for e-fuels
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


Generation and Installed Capacity by Carrier

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


And go really fast

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


Different models, different visions

Image Source: European Commission, 2024

Stacking together

▪ EU-TIMES: lower 

electrification, more RFNBOs

▪ POTEnCIA: More heat pumps, 

less RFNBOs

▪ AMADEUS/POLES: Less 

DAC, fewer e-fuels
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


Different models, different visions

Image Source: European Commission, 2024

▪ Use of removals varies both in 

magnitude and portfolio

▪ Very high uncertainty of how 

CDR (and costs) will develop
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


But same ambitious deployment rates

Image Source: European Commission, 2024

▪ 7-fold increase between 2030 

and 2040
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


Whither goes that captured carbon?

Image Source: European Commission, 2024

Removals:

• 33 Mt/year BECCS (4 in 2030)

• 42 Mt/year DACCS

Fossil CCS

• 169 Mt/year, 32 from power

CCU

• Only DAC and Bio
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


What about the grid?
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And finally, how much does it cost?

Image Source: European Commission, 2024

Level of investment as 

%GDP remains stable

Costs shift away from 

fuel to capital 

investments
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


And finally, how much does it cost?

Image Source: European Commission, 2024

Most of the energy 

system costs is from 

transport

Investment now pays 

off with lower costs 

later
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en


And finally, how much does it cost?

Image Source: European Commission, 2024

Compare with today’s 

wholesale price spread:

68–126 

EUR/MWh

Data source: Ember 2024
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en
https://ember-climate.org/data/data-tools/europe-power-prices/


Some final thoughts

• Ambition is no substitute for action

• Stacking of reductions, industrial removals, and land-based removals is 
highly problematic

• System costs are similar overall, but higher near-term costs for higher 
ambition. Also lowers risks from delayed action.

• Discussion of connection infrastructure is noticeably lacking

• e.g., for grids, H2 pipelines, CO2 pipelines

• Also, land use

• Encourages digitalisation without explicitly considering its energy costs

• LIFE scenario is good inclusion, but more attention needed for demand 
reduction via behaviour change (e.g., no decrease in transport assumed)
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Image Source: XKCD, 2024
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Alt text: [later]: I’m pleased to report we’re now identifying and replacing hundreds of outdated metrics an hour

Goodhart’s Law

https://xkcd.com/2899


Thank you for your attention
S.E. Tanzer

s.e.tanzer@tudelft.nl



Intervention Logic

Image Source: European Commission, 2024

28

https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Impact Assessment Main Modelling Suite

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Scenario Summary

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Scenario Summary Cont’d

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Sectoral net GHG emissions

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Summary of key energy indicators, 1/2

Image Source: European Commission, 2024

33

https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Summary of key energy indicators, 2/2

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Generation and Installed Capacity by Carrier

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Industrial Carbon Capture and Removals

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Energy System Investment
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Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Carbon Capture Deployment

Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Image Source: European Commission, 2024

40

https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf


Image Source: European Commission, 2024
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https://climate.ec.europa.eu/document/download/768bc81f-5f48-48e3-b4d4-e02ba09faca1_en?filename=2040%20Climate%20Target%20Impact%20Assessment_en_0.pdf
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