A TRADITION OF
INDEPENDENT
THINKING

How do we successfully transform energy

analysis into Government policy?
Professor Brian O Gallachéir S
University College Cork, Ireland

Colaiste na hOllscoile Corcaigh

Associate Vice President of Sustainability, UCC

12th MaREI Climate & Energy Research Seminar, June 6th 2024



Presentation drawn from ...

Lecture Notesin Energy 101

Allgmng the Energy
Transition

with the Sustainable
Development Goak

Key Insights from Energy System
Modelling

@ Springer

O Gallachdir B., Deane P. and Rogan F. 2024
Translating Research Results into Policy
Insights to Underpin Climate Action in
Ireland.

In: Labriet M., Espegren K., Giannakidis G.
and O GaIIach0|r B. (eds) Allgnlng the Energy
Transition with the Sustainable Development
Goals: Key Insights from Energy Systems
Modelling. Lecture Notes in Energy, Vol 101.
Springer.

Available from
https://link.springer.com/book/97830315889

69 & UCC

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



https://link.springer.com/book/9783031588969

Analysis -> Policy in Seven Stages

Undertake scientifically robust research,
making methods and results openly available

Frame research questions that respond to
specific policy needs

Translate research results into policy insights

Improve communications of research findings
including through use of infographics

Engage actively with policy practitioners
and policy makers

Co-produce policy with policy practitioners

Build absorptive capacity in the policy system E UCC
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Stage 1: Undertake robust, open research

Energy Policy 53 (2013] 160-189
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Modelling the impacts of challenging 2050 European climate mitigation
targets on Ireland’s energy system
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Stage 2: Frame research to policy needs
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Stage 3: Translate results into insights

Policy Brief

Identifying
technology
opportunities in
the low carbon
energy transition

Our 2050

This is one of a series of policy briefs to summarize ongoing findings
related to the research project, ‘Our 2050 — Opportunities for Ireland in a
Low Carbon Economy’, which is on the economic and societal
opportunities arising from the transition to a low carbon economy and
the policies needed to achieve this transition

©MaRE| & ervo fm (e BUCC
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Deriving MACCs from energy systems model

Using the Irish TIMES model, the MACC is derived by impasing increasingly more stringent mitigation targets and
run the model multiple times. The MACC contains over 100 scenarios, from the REF scenario where no climate
policy is imposed to 100% with a 1% step change in 2050 emission level relative to 1930 level). Intermediate
climate targets in 2020, 2030 and 2040 are linearly interpolated.

Key Policy Insights
MACC

The system-wide MACC (Fig. 1) demonstrates a
the tradeoff between decarbonization

ambitions and economic feasibility. The L g
upward shape of the MACC reflects the ‘
increased marginal efforts when ziming for
more ambitious carbon mitigation targets.
Compared to the MACC, the total system cost
does not increase tremendously. The impact of
80% reduction target on the total enerzy ., =g
system cost represents less than 1% of total e e —
GDP in 2050. — -

Tipping points can be identified on the MACC. o .
At cost levels with steady and low rate of Faure 1 Marginal abatement cast n 2050 and averalltotalsystem cost.
Tipping paints can be ident d at 58% ond 85% (0; reduction levels

increase, the model is able to deploy and
expand the capacities of many cost-sffective
mitigation options. As these cheaper sets of technologies reach their maximum potential, more expensive options
need to be deployed. This causes tipping points where marginal abatement cost incraase drastically.

Certain technologies have limited mitigation options in the model (such as passenger trains and cement
production) and some mitigation technologies (such as plug-in hybrid vehicles and gas CCS) are not completely
carbon free. Itis impossible to reach carbon neutrality without negative emission technologies such as BECCS

Energy Systems

Analysis on the scenario ensembles that
form the MACC shows the sectoral energy
system patterns in response to the change
in decarbonization ambitions. Each sector
requires different levels of economic efforts
for mitigation and may not decarbonize at
the same rate with increased emission
stringency. For example, the the first hatf of

CO2? in power sector (Fig. 2) can be =
mitigated by switching from coal/peat o -
gas with low cost. The rest of CO2 “ - . -
decarbonization requries CCS and biomass

§ Figurs 2. gemaration enargy demand, amiszsion trends ond
technologies. system-wids MACC in 2050.
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CLIMATE ACTION: ANALYSIS OF A 7%
GREENHOUSE GAS (GHG) EMISSIONS
REDUCTION TARGET

The Climate Action Plan
is already ambitious and
will deliver at most 3.5%
per annum reductions if
all the targets are met

A 7% per annum reduction

in greenhouse gases (GHG)
emissions is hugely GHG
ambitious, challenging ™
and uncertain

GHG emissions in
Ireland arise largely
from energy
9 ¢ (encompassing

electricity, heat and
transport) and
agriculture

The Climate Action Plan has high

ambitions in

@ Energy Efficiency

% Electric Transport & Heating

Our analysis shows that implementing
a 7% target for energy could bring
significant benefits to society, for

+ Renewable Electricity health and wellbeing, jobs and
economic growth

#k Low Garbon Agricultural Practices

MaREI analysis Indicates we would also need significant increases in ambition
beyond the Climate Action Plan in the following areas

Reduced Renewable Liquids Carbon Capture Diversified Increased
Concumption ana Gazez and Storags. Agriculturs Finaneial

Commitment

Stage 4: Improve comms (infographics)

MaRE| Role of gas in Ireland’s energy system resilience
et How doe ¢ nd nd cold weath
Ireland’s energy resilience was tested and proved robust in responding 1o the cold weather combined with
low wind speeds. Energy systems resilience is invisible to most and can be taken for granted until there is a
shortage in supply or sharp rise in price. The failings in the electricity, gas and water systems in Texas
demonstrate clearly the need for vigilance. As Ireland transitions to an energy system with increased
electrification of heat and transport, coupled with increasing levels of variable renewable energy, it is
essential that robust mechanisms are put in place to ensure co ed energy system resilience.

All Island Smart Grid 15-minute Data Intervals

System Generation
-Actual Wind
Weekend

During this two week period we observe record demands and generation of electricity due to a
combination of weather conditions and other factors.

We saw significant variations in wind power, varying from 6% (7 GWh) of total system generation on
January 6% to 59% (78 GWh) on January 117 for the All-Island system.

AlHisiand Daily Electricity Generation

mOther
M Natwral Gas
Actual Wind

Weskend

=2

Natural Gas was the main source of power to balance out the variation in wind and meet the
required demand levels. Electricity from natural gas varied from 67% (B1 GWh) to 24% (31 GWh)
over this period.

The electricity system demonstrated leSIlIEN:E in successfully meeting demand requirements
despite the cold weather and

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh



Stage 5: Engage with policy makers

CAPACITY
Roinn Cumarsdide,

Informing Policymakers & Impacting The Clean Energy Transition
Fuinnimh & Acmhainni Naddrtha A e € dout succe tories in Ireland's efforts to
Department of Communications, ection in the vital effort that
Energy & Natural Resources and muli disciplina
Jlobal reputation amongst tf

achieve excellence and impact in research. It
eded to address Ireland's climate and energ;
earch teams Maf

hallenges. Throug
has generated a high quality resear
research community. Per

most impressively, MaREl has imple
i trusted by pc

the policy relevance and impact of this resez
and is providing crucial expertise to successfull

Ireland’s Transition to a

i climate strategy

Low Carbon Energy Future Ty

Securing Our Future
2015-2030

Change Advisory

Carbon Budget Technical
Report

aints on Biofuels

Consultation Paper
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Stage 6: Co-produce Policy

Rialtas na hEireann
Government of Ireland

Carbon Budgets
2022

Rialtas na hEireann
Government of Ireland

Revising the Shadow Price of Carbon used
in Public Sector Economic Appraisal

Laura KEvany & Niami FoLEY

DEPARTMENT OF PubLic ExPENDITURE, NDP DELIVERY, AND
REFORM

MarcH 2024

This paper has been prepared by IGEES
staff in the Department of Public

Expenditure, NDP Delivery, and Reform.
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Stage 7: Build absorptive capacity
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Upload Communities

March 31, 2021
Irish Car Stock Model V 2.4

. Hannah; @ O'Riordan, vera; @ Mulholland, Eamonn; @ Rogan, Fionn; @ O Gallachdir, Brian

Latest release of the Irish Car Stock Model Version 2.4

The Irish Car Stock Model was first developed by Daly and & Gallachoir
demand using a technological car stock model”. It is available at: https:/

1a), entitled "Modelling private car energy
.org/10.1016/j.trd.2010.08.009.

Future scenarios were explored in Daly and O Gallachoir (20710) entitled "Modsling future private car ensrgy demand in
Ireland", and is available at: hitps://doi.org/10.1016/j.enpol.2011.09.027

Further updates to the Irish Car Stock Model were developed by Mulholland et al. {2017), the article entitled “Techno-
economic data for a multi-model approach to decarbonisation of the Irish private car sector” is available at:
https://doi.org/10.1016/).dib.2017.10.006.

Latest update is led by Vera O'Riordan, Hannah Daly, Fionn Rogan and Erian O Gallachair.

Deep hstiutional Innovation for

Included in this repository is the latest version of the Irish Gar Stock Model 2.4, current updates to the Irish Car Stock Model Sustakatbiny ard Humen Developrisnt
V2.5 are ongoing.

Translating Imagination into

Action for Transformative @ l CC
Change
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