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Introduction and conclusions

Introduction

▪ EU power system is expected to transition quickly towards renewable

energy (EU Commission 2024)

▪ Power system models represent dynamic decarbonisation developments

→ NOx, SO2 and PM emissions in high resolution in year 2030 scenarios

Conclusions

▪ The power system model shows emission dynamics during

decarbonisation scenarios

▪ Increasing relevance of emissions during inefficient plant operation (esp. 

startup)

Next steps

▪ Estimate the impact on air quality and human health
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Method
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Decarbonisation scenarios
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Scenario Wind & Solar capacities 1 4 5  Power Plant dataset 2 4 5

2019 baseline 2019 2019

2030

pess 75% of 2030 targets
2030

opt
100% of 2030 targets

nocoal 2030 without coal

1 EU Commission 2025

2 EEA 2025

3 UNFCCC 2025

4 Enerdata 2022

5 Neon Neue Energieökonomik

GmbH et al. 2020
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Results – absolute emissions
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▪ Overall strong decrease in total emissions can be expected

▪ exception: higher utilisation and emissions of gas plants in nocoal

scenario

→ effect of dynamic power system modeling
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Results – emission contribution of operating states
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• Increasing relevance of

emissions in non-optimal 

operating states
• up to 40% of total 

emissions

• especially during startup

• Higher per-TWh emissions

from in 2030 coal

scenarios
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...and many more results

Plant-specific

NOx, SO2 and PM 

emissions in 

hourly resolution

spatial analyses

temporal analyses

country analyses
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Thank you for your attention!
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