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Session 1 Climate Action 

Chaired by Dr Jeanne Moore
Policy Analyst at National Economic and Social Council

 
Including the following presentations
1. ìŔũũШƽĲШƖĲůċŔŰШƽŔƣőŔŰШfƖĲũċŰĬќƚШΝƚƣШ9ċƖĤŸŰШ7ƨĬŊĲƣеШ7ǃШÂƖŸŉШ7ƖŔċŰШ¨Ш

Gallachóir
2. A Marginal Abatement Cost Curve for Ireland by Dr Tomás Mac Uidhir
3. Beyond Net-Zero by Dr Róisín Moriarty
4. Why we're still ignoring the physics of climate change by Professor 

Hannah Daly



Will we remain within Irelandõs 1st 
Carbon Budget?

Prof Brian Ó Gallachóir
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Indicative Pathway to Meet Ireland's Statutory 
Carbon Budgets (Fig 2 CCAC 2021 CB Report 2021)
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é zooming in on Carbon Budget 1
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é adding in EPA GHG emissions 2021-2024
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é adding in estimates for GHG emissions 2025

Estimated Cumulative GHG Emissions 2021-2025

2021-2024 2025 Basis

Cumulative 
GHG (Mt 
CO2eq)

2021-2025

Carbon 
Budget 1

Gap to CB1 
(Mt CO2eq)

Gap to CB1 

243 +

61 EPA WEM 304

295

9 3%

58 EPA WAM 301 6 2%

58 =2024 301 6 2%

54 =2* H1 2025 297 2 1%



What about sectoral emissions ceilings?

Sectors Sectoral Emissions 
Ceiling 2021-2025

Estimated Cumulative 
Emissions 2021-2025

Sectoral Emissions 
Ceiling Exceedance 

Emissions Reduction 
2018 - 2024

Electricity 40 40 0 32%

Transport 54 58 4 5%

Buildings (Residential) 29 29 0 20%

Buildings (Commercial 
and Public) 7 7 0 4%

Industry 30 32 2 14%

Agriculture 106 105 -1 5%

Other 9 9 0 20%

fƖĲũċŰĬѢƚЮ
total GHG 
emissions 
reduced by 
12% in the 

period 
2018-2024

Population 
grew by 
10%, 

economy 
grew by 
30%.



ÅfƖĲũċŰĬќƚШĦċƖĤŸŰШĤƨĬŊĲƣƚШċŰĬШƚĲĦƣŸƖċũШĲůŔƚƚŔŸŰƚШĦĲŔũŔŰŊƚШare 
achievable
ÅPolitical leadership , strong governance framework , supportive 

policies and societal mobilisation have all played important roles
ÅThere is a delicate balance between these four dimensions
ÅThe most significant progress  has been in electricity and buildings
ÅSystem inertia challenges in transport and agriculture are 

significant
ÅWe can achieve the next carbon budget but that does not mean we 

will . 

So where do we stand now?



A Marginal Abatement Cost 
Curve for Ireland

Dr Tomás Mac Uidhir 
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What about the next 25 years? 

Ireland needs to make informed choices about how 
best to reduce emissions across the whole economy.

Decision confidence depends on clear evidence 
regarding the technologies and measures available, 
their costs , and their mitigation potential .

Motivation

15



What is a Marginal Abatement Cost Curve (MACC)?
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What is a Marginal Abatement Cost Curve (MACC)?
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Scenario selection
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Å Baseline: disable all technologies



Scenario selection
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Å Baseline: disable all technologies

Å Mitigation: enable all technologies 
and set a carbon budget e.g. 
300 MtCO2eq

Å Identify optimal deployment of 
individual technologies, consistent 
with Carbon Budget constraint.

Å Re-enable technologies  one-by-one

Å Compare relative costs and 
emissions between baseline and 
mitigation scenario



iMACC: Cumulative cost and abatement, û/◄╒╞

Battery Electric 
Buses (42,000*)

ResidentialTransport Services Electricity SupplyIndustry Biofuels

Retrofit & Heat 
Pumps - Residential

Heat 
Pumps 
Services

Biofuel Blend
  - Transport

*Total deployment by 2050

District 
Heating -  

Residential
Plug-in Hybrid 

Vehicles (PHEV) 

20

Battery Electric 
Vehicle (BEV) 
(3.7 Million*)

On-shore Wind 
replacing Natural 
Gas (8.8 GW*)

Hybrid Electric 
Trucks (11,000*)

Off-shore Wind 
replacing Natural 
Gas (17 GW*)

Battery Electric 
Trucks (792,000*)

Solar 
replacing 
Natural Gas 
(10 GW*) 

Biogas 
(5.7* TWh)

District 
Heating - 
Services

Electrification
Industry



iMACC: Sensitivity (Grid & Charging)
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iMACC: Sensitivity (Low Gas & High Biofuel price)

ResidentialTransport Services Electricity SupplyIndustry Biofuels

Biofuel Blend
  - Transport

*Total deployment by 2050 22

Battery Electric 
Vehicle (BEV) 
(3.7 Million*)

On-shore Wind 
replacing Natural 
Gas (8.8 GW*)

Off-shore Wind 
replacing Natural 
Gas (17 GW*)

Battery Electric 
Trucks (792,000*)

Solar 
replacing 
Natural Gas 
(10 GW*) 

Biogas 
(5.7* TWh)

Renewables become relatively 
expensive in a scenario with 

historically low gas prices, or if 
biofuels are more expensive than 

anticipated 



iMACC: Sensitivity (Compliance)

ResidentialTransport Services Electricity SupplyIndustry Biofuels

*Total deployment by 2050 23

Range of compliance costs assessed by IFAC:
қΥΜ-300/tCO2



iMACC: Sensitivity (Compliance)

24

Over-achievement of EU 
policy target

Under-achievement of 
EU policy target

ESR target assumes Agriculture sector meets WAM EPA trajectory
WEM and WAM scenarios are derived from EPA modelling



Conclusions and Key Takeaways

ÅTransparent, flexible, replicable 

ÅCost-effective mitigation is met through renewable 
electricity, and electrifying end uses. These are critical 
to remain within carbon budget shown.

ÅWe are moving in the right direction but not fast 
enough, placing 2050 targets at risk.

ÅRealising full savings requires needs rapid scaling of 
all these measures e.g. All New car sales electric by 
2029.

ÅThe largest measures are already economical, but 
face barriers.

Conclusions
ÅEasy to model т hard to do!

ÅSimple communication tool but cannot inform:

ÅWhat barriers & how to remove them?

ÅWho pays? Who benefits?  

ÅComplexity within measures

ÅNon-economic benefits & costs

Å -> not a policy design tool

ÅMACC is typically used to inform incremental change, 
where there are a large range of choices and a long 
planning horizon

Å the challenge is no longer to identify low-cost 
opportunities, but to avoid all emissions at the 
lowest cost possible. 

ÅRisk that sensitivity is confused with uncertainty and 
delays action



Beyond Net -Zero

Dr Róisín Moriarty 
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Copernicus / ECMWF

https://climate.copernicus.eu/copernicus-2025-track-be-among-three-warmest-years-third-warmest-october-record


World Weather Attribution

International impacts

https://www.worldweatherattribution.org/


World Weather Attribution

National impacts

https://www.worldweatherattribution.org/


Paris Agreement

Article 4.3  Each Party's successive nationally determined contribution will 
represent a progression beyond the Party's then current nationally determined 
contribution and reflect its highest possible ambition, reflecting its common but 
differentiated responsibilities and respective capabilities, in the light of different 
national circumstances.

Article 2.1(a)  Holding the increase in the global average temperature to well 
below 2°C above pre-industrial levels and pursuing efforts to limit the temperature 
increase to 1.5°C above pre-industrial levels, recognizing that this would significantly 
reduce the risks and impacts of climate change;

Paris Agreement 2015

https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en


ICJ: Advisory Opinion

Paragraph 242.  ÉĲĦŸŰĬеЮċЮƓċƖƣǃѢƚЮ ?9ƚЮůƨƚƣЮƖĲŉũĲĦƣЮџŔƣƚЮőŔŊőĲƚƣЮƓŸƚƚŔĤũĲЮ
ċůĤŔƣŔŸŰѠ. While this term is not defined in the Paris Agreement, the Court considers 
ƣőċƣЮƣőĲЮũĲƻĲũЮŸŉЮċůĤŔƣŔŸŰЮƣŸЮĤĲЮƖĲŉũĲĦƣĲĬЮŔŰЮċЮƓċƖƣǃѢƚЮ ?9ƚЮőċƚЮŰŸƣЮĤĲĲŰЮũĲŉƣЮĲŰƣŔƖĲũǃЮƣŸЮ
the discretion of the parties. The provision, when interpreted in its context and in light 
of its object and purpose and the customary obligation to prevent significant harm to 
ƣőĲЮĲŰƻŔƖŸŰůĲŰƣеЮƖĲƻĲċũƚЮƣőċƣЮƣőĲЮĦŸŰƣĲŰƣЮŸŉЮċЮƓċƖƣǃѢƚЮ ?9ƚЮůƨƚƣеЮŔŰЮŉƨũŉŔũůĲŰƣЮŸŉЮŔƣƚЮ
obligations under the Paris Agreement, be capable of making an adequate contribution 
ƣŸЮƣőĲЮċĦőŔĲƻĲůĲŰƣЮŸŉЮƣőĲЮƣĲůƓĲƖċƣƨƖĲЮŊŸċũдЮи

Paragraph 224.  As a general matter, the Court notes that while the Paris 
Agreement provides for limiting the global average temperature increase to well below 
2°C above pre-industrial levels as a goal and 1.5°C as an additional effort, 1.5°C has 
become the scientifically based consensus target under the Paris Agreement.

ICJ 2025

https://www.icj-cij.org/case/187


Keeping 1.5 °C in reach

Geden & Reisinger 2025

https://www.swp-berlin.org/en/publication/overshoot-returning-to-15c-requires-net-negative-emissions-targets


Keeping 1.5 °C in reach

Geden & Reisinger 2025

https://www.swp-berlin.org/en/publication/overshoot-returning-to-15c-requires-net-negative-emissions-targets


Keeping 1.5 °C in reach

Geden & Reisinger 2025

Temperature 
overshoot
> peak warming asap
> limit amount of 
time above 1.5°C 

https://www.swp-berlin.org/en/publication/overshoot-returning-to-15c-requires-net-negative-emissions-targets


Keeping 1.5 °C in reach

Geden & Reisinger 2025

Net-
negative

NZ 
GHG

NZ 
CO2

To halt global warming
> global net CO2 emissions reach zero
Subsequent decline in 
global warming needs
> net negative CO2 emissions
> total removals is 
greater than residual 
emissions of all long-
lived GHGs
> Reducing CH4 would 
limit peak warming

https://www.swp-berlin.org/en/publication/overshoot-returning-to-15c-requires-net-negative-emissions-targets


Keeping 1.5 °C in reach

Geden & Reisinger 2025

GOAL

Net-
negative

NZ 
GHG

NZ 
CO2

To halt global warming
> global net CO2 emissions reach zero
Subsequent decline in 
global warming
> net negative CO2 emissions
> total removals is 
greater than residual 
emissions of all long-
lived GHGs
> Reducing CH4 would 
limit peak warming

https://www.swp-berlin.org/en/publication/overshoot-returning-to-15c-requires-net-negative-emissions-targets


Overshoot of the 1.5 degree global 
temperature goal means that net-zero 
has become a milestone, on the way 
to sustained net-negative emissions, 
rather than the endpoint.

Geden & Reisinger 2025

https://www.swp-berlin.org/en/publication/overshoot-returning-to-15c-requires-net-negative-emissions-targets


What we do now matters!

ICJ Advisory Opinion
> far reaching legal and political consequences for at national level
> states have legal obligations under the Paris Agreement
 > in principle can be held liable if adequate action is not taken

Near-term GHG reductions
> reducing CO2 emissions to net-zero asap 
on the way to net-negative 
> substantial reductions in CH4 emissions 
contribute to limiting peak warming



Why we're still ignoring the physics 
of climate change

Professor Hannah Daly
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Additional Policies (WAM)

Existing Policies (WAM)
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Irelandõs emissions: 
Planned path vs. legal and physical limits

ÉƣċƖƣШŔŰШΞΜΞΡШӛШΥӖШċŰŰƨċũШƖĲĬƨĦƣŔŸŰƚ
2-year delay ӛШΝΜӖШċŰŰƨċũШƖĲĬƨĦƣŔŸŰƚ

CB1

Average annual reduction 
since 2021: 3.5%

8-ǃĲċƖШĬĲũċǃШӛШΥΜӖШċŰŰƨċũШƖĲĬƨĦƣŔŸŰƚ

4-ǃĲċƖШĬĲũċǃШӛШΝΡӖШċŰŰƨċũШƖĲĬƨĦƣŔŸŰƚ
6-ǃĲċƖШĬĲũċǃШӛШΞΡӖШċŰŰƨċũШƖĲĬƨĦƣŔŸŰƚ

Carbon budget -compatible 
GHG pathways



Where we are ignoring the physics

Data centres & 
gas lock-in

Airport expansion & 
emissions 

љ ŸШċĬĬŔƣŔŸŰċũШƽċƖůŔŰŊњШ
hiding warming





Panel Discussion
Session 1: Climate Action

Chair: Dr Jeanne Moore
Policy Analyst at National Economic and Social Council

Panel Members
ÅProf Brian Ó Gallachóir
ÅDr Tomas Mac Uidhir
ÅDr Róisín Moriarty 
ÅProf Hannah Daly

Join at 
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Code: 
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Session 2 Energy Security 

Chaired by Dr Ellen Diskin
Head of Net Zero Strategy & Sustainability at ESB Customer Solutions

 
Including the following presentations
1. Energy Transition system Readiness by Dr Fionn Rogan
2. Electricity Pricing by Dr Paul Deane
3. Exploring Energy Justice in Ireland by Jeanne Spillane
4. Community Benefit Funding and Ireland's Energy Transition by Dr 

Evan Boyle



Energy Transition System Readiness

Dr Fionn Rogan
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Is it 
feasible

?



What are the non-technical factors impacting 
roll-out of District Heating?



Rolling Out District Heating & Cooling (DHC) 
Extensively to home Owners [RODEO]

Dublin, 
Ireland

Dunkerque, 
France

Oostende, 
Belgium

Assen, 
Netherlands

Project Partner 
Meeting, 25-27th Nov

Oostende, 
Belgium



What are the non-technical factors impacting 
roll-out of District Heating? [RODEO PROJECT]



What are the non-technical factors impacting 
roll-out of District Heating? [DATA   INSIGHTS]

Non-technical 
factors

Workshop
& 

Innovation Journeys 
Framework* 

District 
Heating 
System 

Readiness

*Source: (Grubb, McDowall & Drummond, 2017)



What are the non-technical factors impacting 
roll-out of District Heating? [WORKSHOP]
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See you at Energy 
Transition System 

Readiness Workshop!

Is it 
feasible

?



Electricity pricing

Dr Paul Deane
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Electricity bills in Ireland are higher than other EU 
countries because:

1) it costs more to make electricity in Ireland and

2)  it also costs more to move it around



2023 Data



2020                                              2025



Question we asked for 2030

љìŔũũШƣőĲШĦŸƚƣШŸŉШsuppling electricity to the market increase or decrease 
ŔŉШƽĲШőċƻĲШůŸƖĲШƖĲŰĲƽċĤũĲƚњ

We looked at an 80% RES-E Scenario
We looked at an 68% RES-E Scenario
We looked at an 54% RES-E Scenario

2024 Commodity Prices are assumed for all scenarios 
Electricity demand is the same for all scenarios



2024 

40% 

RES-E

54% RES-E 68% RES-E 80% RES-E

Annual Wholesale System 

tǊƛŎŜ όϵκa²Ƙύ ό!ύ
108 105 81 54

Estimated Top requirement 

όϵκa²Ƙύ ό.ύ

-

4 18 45

Resulting Energy Supply 

tǊƛŎŜ όϵκa²Ƙύ ό!Ҍ.ύ
108 109 99 99



Commentary on Future Electricity Prices

Looking to the future, there is little evidence to suggest that residential electricity prices will 
be significantly lower than today. 

ÑőĲШŰċƖƖċƣŔƻĲШƣőċƣШĲũĲĦƣƖŔĦŔƣǃШƽŔũũШĤĲШћĦőĲċƓќШŔŰШƣőĲШŉƨƣƨƖĲШċƚШƽĲШůŸƻĲШƣŸШċШƖĲŰĲƽċĤũĲШƚǃƚƣĲůШ
creates a false expectation because it overlooks the fact that as the cost of generating 
ĲũĲĦƣƖŔĦŔƣǃШƖĲĬƨĦĲƚШыũŔťĲũǃШƣŸШũĲƻĲũƚШƚŔůŔũċƖШƣŸШƣŸĬċǃќƚШƽőŸũĲƚċũĲШƓƖŔĦĲьЯШƣőĲШĦŸƚƣƚШŸŉШůŸƻŔŰŊШ
greater volumes of electricity will increase to finance extra network infrastructure.

Policymakers instead should focus on the natural characteristic of a well-planned renewable 
system which can deliver affordable, clean, and secure electricity in contrast to cheap, 
polluting, and volatile power prices.
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Background
ÅExtensive literature on energy poverty in Ireland, 
though definition and measurement are still contested 
ÅJust Transition enjoys a growing focus in the Irish 
policy landscape
ÅLimited exploration of energy justice  in an Irish 
context

Exploring Energy Justice in Ireland



љĦŸůĤŔŰĲƚШċШƚŸĦŔċũШƚĦŔĲŰĦĲШƓĲƖƚƓĲĦƣŔƻĲШŸŰШĲŰĲƖŊǃШыƓŸũŔĦǃьШ

with a natural science perspective (systems) and takes a 

whole systems approach to question how the positive and 

negative impacts of the energy transition are distributed,  and 

ƣőŸƚĲШċŉŉĲĦƣĲĬШċƖĲШƖĲĦŸŊŰŔƚĲĬШċŰĬШŔŰĦũƨĬĲĬЮњШШ
Source: Jenkins, K. et al. (2016) https://doi.org/10.1016/j.erss.2015.10.004

Energy Justice





ÅMaking lives better in tangible ways
ÅReduced Energy Bills
ÅFIT payments
ÅWhen paired with battery т can improve 
flexibility and resilience
ÅImproved Air Quality
ÅHelp Reduce Emissions

Benefits of Solar



ÅNational support schemes for those in energy 
ƓŸƻĲƖƣǃШŔŰШfƖĲũċŰĬШĬŸŰќƣШŔŰĦũƨĬĲШƚŸũċƖШÂé
ÅGrant for solar PV т must own home and high 
initial cost

Explore
ÅSocioeconomic implications
ÅGeographical implications

Energy Justice Implications



Methodology

Mixed methods research
Quantitative - merged three datasets
ÅCSO SAPS data 
ÅPobal Deprivation Index
ÅSEAI data on Solar Installations from 

LACAP database



Average Rate of Solar Installation by Household by Deprivation Level Nationally
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Average Rate of Solar Installation by Household by Deprivation Level By County
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Main Findings 
ÅNational figures show a clear negative correlation 

between levels of deprivation and domestic solar 
installations
ÅMore variation at a local level

Next Steps т explore this variation 
ÅQualitative Approach
ÅInterviewing  key stakeholders working at county and 

regional levels 
ÅExploring perspectives on local and regional policies and 

processes that may help explain the discrepancies
ÅAre local level actionshelping improve energy justice?
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The Opportunity Ahead

Projected RESS Community Benefit Funding from 2030 Targets
Target by 
2030 GW 
installed

GW currently 
installed

GW installed 
from 2025

MWh per 
annum

Total CBF over 15 
years

Solar PV 8 1.8 6.2 5,974,320 қΝΤΦЯΞΞΦЯΣΜΜ

Onshore Wind 9 5 4 10,512,000 қΟΝΡЯΟΣΜЯΜΜΜ

Offshore Wind 5 0 5 17,520,000 қΡΞΡЯΣΜΜЯΜΜΜ

Total CBF over 15-year lifetime of projects қΝЯΜΞΜЯΝΥΦЯΣΜΜ

If Ireland is to address the delays in infrastructure development, it is crucial to ensure that the 
community benefits from renewable energy projects are both substantial and meaningful. This 
could lead to new engagement opportunities, such as fostering trust, equity, and community 
ĦċƓċĦŔƣǃШƣŸШůĲĲƣШfƖĲũċŰĬѣƚШĲŰĲƖŊǃШċŰĬШƚƨƚƣċŔŰċĤŔũŔƣǃШŊŸċũƚЮШÑőĲШƣƖċŰƚŉĲƖШŸŉШқΝШĤŔũũŔŸŰШƣŸШ
communities over the 15-year lifetime of projects within 2030 targets has transformative 
potential.



The Research

Examined and enhanced how 
communities engage with 

electricity-grid development and 
community benefit funds to better 

align local participation with 
sustainability goals.



Insights from EirGridõs Approach



Insights from EirGridõs Approach

Å Connecting community benefit funding to 
broader sustainability goals  can create 
shared advantages.

Å More supports need for communities to build 
their capacity , including administrative, legal 
and financial advice alongside knowledge 
related to the energy transition under way.

Å Community forums play an important role as 
a type of public participation approach that 
includes local stakeholders, such as sports 
organisations, volunteer groups, and 
community councils.

Å Community sentiment highlighted the 
important role of expert fund administration  in 
supporting groups through the process.

Å An internationally recognised approach by 
EirGrid, with early engagement and a flexible 
approach  to working with communities to 
support them in delivering local projects.



Doesnõt readily copy and paste to RESS

Å Defining ƽőċƣШċШљĦŸůůƨŰŔƣǃњШŔƚ for offshore wind not as clear cut as 
for grid upgrades

Å Fishing is the most clearly impacted industry, but the potential for 
opposition  from residents with a view of these new structures should 
not be underestimated.

Å ÂŸƣĲŰƣŔċũШŉŸƖШŸŰĲШљŔůƓċĦƣĲĬњШĦŸůůƨŰŔƣǃШƣŸШƖĲĦĲŔƻĲШŉƨŰĬŔŰŊШŸƻĲƖШċŰŸƣőĲƖШ
may raise serious concerns around fairness and equity , particularly in 
light of the coastal adaptation challenges which the country will face in 
the years to come

Å Timely learnings are now available based on the approach adopted by 
EirGrid in terms of the role of community forums to distribute the funds, 
but also in involving the communities in decision -making processes .

Å co-ordinated tracking, monitoring and evaluation of the impacts of 
community benefit funds to inform policy and practice over the next 
decade is needed.


