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State of play

GCP, 2024 & 

Robbie Andrew at CICERO

https://globalcarbonbudget.org/
https://robbieandrew.github.io/
https://cicero.oslo.no/en


State of play

EPA, 2025 &

Robbie Andrew at CICERO

https://www.epa.ie/publications/monitoring--assessment/climate-change/air-emissions/irelands-national-inventory-submissions-2025.php
https://robbieandrew.github.io/
https://cicero.oslo.no/en


State of play

EPA, 2025

Annual Greenhouse Gas Emissions: Ireland with LULUCF

https://www.epa.ie/publications/monitoring--assessment/climate-change/air-emissions/EPA-GHG-Projections-Report-2024-2055-May25.pdf


2024 was the first year above 1.5°C

C3S/ECMWF

https://climate.copernicus.eu/sites/default/files/custom-uploads/2411-October-CB/PR/C3S_PR_202410_Fig1_timeseries_annual_global_temperature_anomalies_ref1850-1900.png


Have we breeched 1.5°C?

–Peters 2024



Next best option–temporary overshoot

‘temperature trajectories that exceed a specified global 
warming level and subsequently decline again below that 

level as temporary overshoot pathways.’

IPCC’s terminology

• uses ‘overshoot’ and defines this as only temporary

–Reisinger & Geden 2023



Next best option–temporary overshoot

Reisinger & Geden 2023

https://www.sciencedirect.com/science/article/pii/S2590332223005419


Balancing emissions and removals

GCP, 2024 & 

Glen Peters at CICERO

unprecedented amounts 
of CDR

no overshoot = zero CO2 emissions

overshoot = zero CO2 emissions +

Tackling overshoot is 
harder than no 
overshoot!!

https://globalcarbonbudget.org/
https://cicero.oslo.no/en


Over reliance on carbon dioxide removal

Anderson & Peters 2016

https://www.science.org/doi/10.1126/science.aah4567


Over estimation of reforestation potential

Fresenmyer et al 2025

https://www.nature.com/articles/s41467-025-59799-8


Net-zero GHGs = peak and decline

Carbon Brief 2021

https://www.carbonbrief.org/explainer-will-global-warming-stop-as-soon-as-net-zero-emissions-are-reached/


What is clear…

• small, high income country

• high fossil fuel dependence

• high per capita methane 
emissions << ruminant 
agriculture for export

≫faster, deeper mitigation

≫removals to balance 
‘residuals’ + additional 
emissions from overshoot

• exploitation of peatlands & 
poorly planted forests << 
LULUCF is a source

• likely to exceed committed 
carbon budgets (2021-2030)



What remains to be explored…

Edelenbosch et al 2024

https://www.nature.com/articles/s41558-024-02025-y


Reductions & CDR options across systems

Increasing interaction and 
interdependencies are not captured 
in current suite of modelling tools
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SELFS: towards an integrated model

Balyk et al 2022
& 

Chiodi et al 2016
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https://gmd.copernicus.org/articles/15/4991/2022/
10.1080/14693062.2014.993579


Aims of SELFS
• Build an integrated model of energy, food and land systems at country level

• Explore the potential and limits of carbon dioxide removal towards 2050 and 
beyond

• Better understand 

• how powerful levers e.g. dietary change, bioenergy, BECCS, afforestation 
& low energy demand can be used to enhance reductions and removals

• Interactions and interdependencies

• What do longer-term limits on removals mean for emissions reductions in 
the near-term? More reductions ASAP?

• How do we incorporate fairness? Equitable carbon budgets, equitable carbon 
dioxide removals?



Major references
Reisinger & Geden 2023 Temporary overshoot: Origins, prospects, and a long path ahead. 
One Earth

Peters 2024 Is limiting the temperature increase to 1.5°C still possible? Dialogues on Climate 
Change

Tavoni et al in preparation Futures of overshoot: implications for climate pathways and 
mitigation strategies

Thank you to SELFS PhD student Neha Jaggeshar for her work 
on developing the integrated model.



Questions

Róisín Moriarty
Research Fellow, Sustainability Institute, UCC

rmoriarty@ucc.ie

SELFS | Energy Policy Modelling Group UCC

https://www.ucc.ie/en/epmg/research/selfs/
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