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Global Mitigation: Context

Holding the increase in the 
global average temperature to 
well below 2°C and pursuing 
efforts to limit this to 1.5°C
above preindustrial levels 



Global Mitigation: Context

IPCC AR6 scenarios meeting the 1.5°C limit (low overshoot) all incorporate 
large scale deployment of Negative CO2 (CDR) beginning NOW

[Data from Huppmann et al. (2019). 

Chart reproduced from presentation 

by Reisinger (2020).]

https://zenodo.org/record/3363345
https://unfccc.int/sites/default/files/resource/RD%20Pres%20T1%20AReisinger.pdf


Global Mitigation: Effort Sharing?

 Focus here on CO2 only (tacit assumptions on non-CO2)

 “Equitable” sharing (CBDR: contested)

 Cumulative net CO2 budget — depends on:

 Temperature goal: 1.5°C low overshoot

 Reference year: 2015 (PA)

 Equal per capita allocation (as of reference year)

 Tacit subsidiarity on gross vs net CO2 (cf. session 1A, Mohan et al, 
“Political economy of NETs…”)



Global: Cumulative net CO2 budget

Percentile

unit P10 P50 P90

GtCO2 601 675 779

 Cumulative net CO2-only budget, from 2015 to peak (GCB2015)

 Derived from IPCC SR15 scenario database

 Scenario class: 1.5°C Low Overshoot [37 scenarios]

 Methodology details: McMullin and Price, 2020

https://doras.dcu.ie/25144/1/SSECCM-TR-2018-CCRP-DS.14_Final%20Technical%20Report.pdf


National Cumulative net-CO2 Quota (NCQ)
Case study: Ireland

 Population share (2015): 0.064%

 National Cumulative net-CO2 Quota (NCQ2015) 

Percentile

unit P10 P50 P90

MtCO2 385 432 499

 Current annual net emissions: c. 43 MtCO2 (UNFCCC CRF 2018)

 Estimated overshoot year (inventory+projections):

Percentile

P10 P50 P90

2025 2026 2027



Assessing NETs capacity in Ireland

Smith et al (2016) provide default estimated values of UK 
nett carbon removal per ha (where relevant) per year for 
specific land-based NET options: we adapt these for Ireland

[Wikimedia commons: Republic of Ireland.svg]

http://pubs.rsc.org/en/Content/ArticleLanding/2016/EM/C6EM00386A
https://commons.wikimedia.org/wiki/File:Republic_of_Ireland.svg
https://commons.wikimedia.org/wiki/File:Republic_of_Ireland.svg


Negative CO2 Technologies in Scope

Technology Removal Storage LUC (Mha)

Low High

Enhanced Soil Carbon Sequestration SCS Biogenic Biogenic - 3.75

Biochar BC Biogenic Biogenic 0.55 1.0

Afforestation AF Biogenic Biogenic 0.55 1.0

Enhanced weathering EW Technological Geological - 3.75

Bioenergy with Carbon Capture and 

Storage

BECCS Biogenic Geological 0.55 1.0

Direct Air Carbon Capture with Storage DACCS Technological Geological - -



Gross CO2 Removal Capacity: Annual Flow



Gross CO2 Removal Capacity: Cumulative Stock



Conclusions
 SCS has limited apparent potential
 AF and BC have significant nominal potential, but are subject to major 

constraints in deployment rate, cumulative scale and vulnerability to re-
release: may offer important near-term (<30 years) CO2 removal “triage” 
measures

 BECCS has significant nominal potential, but remains dependent on 
technological development and large scale LUC

 EW [and DACCS]:
 Significant nominal potential
 Substantially smaller land use impact than BECCS
 But: require significant net energy input — deployment will be limited prior 

to completion of deep energy system decarbonisation (2040+?)



Conclusions
 Need a broad society-wide consensus on an equitable and prudential balance 

between immediate reductions in gross CO2 emissions and inter-generational 
commitment to future, sustained and large scale, gross removals of CO2

 Within the PA framework, we recommend the formal adoption of a nationally 
determined net cumulative CO2 quota (NCQ), with explicit limits on both the 
scale and duration of any CO2 quota overshoot (report via NDC?)

 On the basis of this preliminary assessment, a prudent, current, upper 
policy assumption for NETs potential in Ireland should be gross cumulative 
removals of no more than 200 MtCO2 at least up to the point of “quota net 
zero” (QNZ) CO2 emissions

 [For integration of non-CO2, and detail of “quota net zero” vs “overshoot net 
zero”, see session 7A, Price et al]



Questions?

email: barry.mcmullin@dcu.ie

web: ecrn.eeng.dcu.ie

twitter: @dcu_ecrn

mailto:barry.mcmullin@dcu.ie
http://ecrn.eeng.dcu.ie/
https://twitter.com/dcu_ecrn

