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Key Messages

The energy transition is underway and will require extensive cooperation among all
stakeholders —government, consumers, corporates and investors. The investment
required to achieve the 2030 and 2050 targets are substantial. This paper aims to
set out the quantum and scale of investment, the likely source of the capital and the
investment opportunities that are arising from the transition.
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Tackling climate change has strong political saliency and public support.
The Irish government has put in place a supportive and enduring policy and
legislative framework, underpinned by international, EU and domestic law to
coordinate action and investment.

The policy and legislative framework is a work-in-progress. The determination
of Sector Emissions Ceilings has yet to be completed and further measures
identified to address the emissions reduction targets. In addition, progress
towards the targets remains slow. Accordingly, we expect greater
intensification of ambition and measures in upcoming policy development and
an across-the board-increase in the urgency of execution.

The National Development Plan (NDP) and the Climate Action Plan both set
out actions to be taken by 2030 with regard to spending on the part of the state,
industry and citizens. The Davy view of the spending required is €129 billion by
2030 or €18.5 billion (6.8% of GNI*) per year, decreasing to €12.5 billion (4.6%

of GNI*) per year from 2030 to 2050. The incremental investment (to 2030)
compared to business-as-usual is €7.8 billion per year (2.9% of GNI*). These are
lower bound estimates. International norms suggest this is of the order of 5% of
Gross National Product (GNP).

The Davy view is that state spending will be €18 billion to 2030, funded by
the Exchequer in the ordinary manner. This is a lower bound as it does not
include many of the investments outlined in the NDP, which sets out a capital
programme of €165 billion - of which tens of billions could reasonably be
attributed to climate action.

The Davy view is that private spending will be €110 billion to 2030, funded by
€97 billion of debt (and/or savings) and €13 billion of equity. Private spending
includes consumer spending of €57 billion on electric vehicles (EVs) and home
retrofitting.

There are well-known and considerable inhibitors to investment in Ireland,
including: planning, permitting and public acceptance of infrastructure,
notably the electricity grid; skills and labour shortages; and global supply
chain blockages. Moreover, due to higher cost-of-capital, inflation and supply
chain challenges, the equity markets are hesitant to invest and therefore a re-
assessment and re-alignment of public support are needed.



Investing in Tomorrow: Shaping a Net-Zero Future

Table 1: Investment Requirement for the Energy Transition in Ireland to 2030

Davy Estimate Incremental Investment

Incremental
Private Equity | Per Annum o .
€bn 24-30 €bn Investment | %GNI
€bn
Electricity €43 €43 | €32 | e €61 2.3% G 06% €31 11%
Transport €43 €4 €39 €39 €611 23% €32 12% €15 06%
LR €3 €13 €10 €10 €33 12% €70  26% €16 06%
Residential
Buildings o, €13 €2 €13 €19 07% €167  61% €10 04%
Commercial
Industry €3 €3 €3 €03 €043 0.2% €03 01%
Agriculture €43 €17 €26 €23 €03 €06 0.2% €13 05% €03 01%
Total €129 €18 €110 €97 €129 €185 6.8% €298 10.9% €78 2.9%

Source: Davy Estimates’

1Modified GNI or (GNI*) for 2022 has been reported at €273billion and is used throughout this report for comparison reasons



Introduction

The energy transition to address climate change is a significant and essential undertaking

for all of society. It will require extensive cooperation among stakeholders: government will
provide a policy and legislative framework, financial supports/subsidies and undertake the
corresponding public spending; entrepreneurs and companies will innovate and transition their
businesses to low-carbon models; consumers will modify and change their behaviours; and
investors (from all parts of the capital structure) will provide funding across all sectors of the
economy and parts of the value chain (from development through to operating assets).

This transition is already underway, and it involves a significant transformation of the economy,
industrial system, society and way-of-life. It will necessitate a large quantum of investment.
Ireland is not alone in making this transition, and the competition for capital and resources will
be intense. From a macro-economic perspective, the Irish economy is well positioned to support
and fund this transition. This should provide comfort to investors that their investments will not
only be secure but should generate attractive returns.

The purpose of this paper is to catalogue the investment opportunities that are arising from
this energy transition; to set out the quantum; to classify that as either public or private
spending; and to consider how it could be funded.

The energy transition is being impelled by action (including investment) that is expected to
take place in large measure further to the policy and legislative framework. Accordingly, a
study of the framework is necessary to reveal and extract the investment opportunities that it
intends to provide. Furthermore, the framework itself is of interest to investors who will be keen
to understand how it currently supports investment and its trends and endurance.

Accordingly, in the first part of this White Paper we examine the policy and legislative
framework and the constraints to investment in the Irish economy. We review international
literature to establish a norm for the quantum of investment (i.e. ‘top down”) followed by a
sector-by-sector discussion (‘bottom-up”). We then examine the current perspective of funding
markets. The final section explores the quantum, the different types of capital required and the
likely source of this investment.
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Policy and Legislative
Framework

The policy and legislative framework (Framework) is a key enabler of the energy transition and
gives rise to an opportunity set of investment. Investors, companies and the financial services
industry are very interested in this framework as it affects sentiment in general and in two
specific regards: (i) whether the Framework or individual components are investable (or not)
and individual project business cases are justified; (ii) once an investment is made, whether the
Framework will endure and the benefits be reasonably realised.

This overview of the Framework examines its grounds, evolution and, in light of the foreseen
challenges, envisages what development trend is plausible or likely..

International Policy Context

A whole-of-society and industrial transformation is already well underway as the transition

to net-zero emissions by 2050 continues. Much of the policy and regulatory framework has
been or is being constructed. The political and popular saliency of environmental stewardship,
biodiversity loss, global warming and climate change has come to the fore and intensified

over the past three decades. There are numerous international agreements addressing these
subjects and, for our purpose, specifically on reducing greenhouse gas emissions to limit global
temperature rise. These include treaties such as the United Nations Framework Convention on
Climate Change (1994) and the associated Kyoto Protocol (2005), the Paris Agreement (2016)
and associated decisions such as the Glasgow Climate Pact (2021). The Paris Agreement is
legally binding and has been ratified by 193 states and the European Union.

The UN-sponsored discussions are informed and complemented by the reports and work of the
Intergovernmental Panel on Climate Change (IPCC), which assesses the science related to
climate change. The Paris Agreement sets out the goal of containing 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. Moreover, in the course of the
negotiations on the Paris Agreement, the IPCC was invited to address the subject of 1.5°C and,
accordingly in 2018, published a Special Report?which found that limiting global warming to
1.5°C would require:

“Rapid and far-reaching transitions in land, energy, industry, buildings, transport, and cities.
Global net human-caused emissions of carbon dioxide would need to fall by about 45 percent
from 2010 levels by 2030, reaching ‘net zero’ around 2050” (emphasis added).

Since that publication and consistent with their obligations under the Paris Agreement, many
countries, regions, cities and companies have adopted net-zero standards of various strengths:
some as policy statements, others legally binding and others as declarations.

Climate change and biodiversity loss are interlinked: 15% of global greenhouse gas emissions
result from nature loss and deforestation caused mainly by activities involving animal
husbandry, mining, palm oil, rubber, soy and timber. As the connection between climate crises
and biodiversity loss becomes more apparent, international policy and regulation for countries
and corporates to halt nature degradation is growing. Often viewed as nature’s equivalent to
the Paris Agreement, the Kunming-Montreal Global Biodiversity Framework (GBF) aims to
halt and reverse nature loss while safeguarding biodiversity globally. The EU Restoration Law
supports meeting the EU’s international commitments under GBF. It impacts forest, agriculture,
marine, waterways and urban spaces with binding legal targets by 2030. The EU Deforestation

2The IPCC (an independent body under the World Meteorological Organization) publishes Assessment Reports (on
climate change, its causes, potential impacts, and response options); Special Reports (assessment of a specific issue);
and Methodology Reports (guidelines for the preparation of greenhouse gas inventories).



Regulation, passed in May 2023, mandates all EU commodities and products to be deforestation
free by 2030 with full traceability back to the forest. The premise for these policies is that

by supporting the recovery of nature, we invest in a more productive future that aligns with
achieving the EU's climate and biodiversity objectives. The investment returns from every €1
invested are estimated to bring a return of at least €8 in benefits.

The UN Environment Programme publishes annual reports (aka ‘gap’ reports) assessing the
difference between where greenhouse gas emissions are predicted to be in 2030 and where
they should be to meet the temperature targets. The 13th edition (2022) of the report finds that
even if current pledges are implemented, the temperature rise is estimated to be 2.4-2.8°C; to
achieve 1.5°C, emissions must be reduced by a further 45% by 2030. This has pointed to the
need for ever more urgent action and responsibility, especially on the part of the developed
world.

EU Policy Context

The EU and its member states have long been leaders and vigorous participants in climate
diplomacy, and there exists an extensive corpus of policy and legislation in this field. Notably,
France and the UK (both in 2019) were among the first countries to give a legal strength net-
zero pledge by 2050 followed by the European Union (the European Green Deal/European
Climate Law (2021)) and joined by Ireland (the Climate Action and Low Carbon Development
(Amendment) Act 2021). This has settled the aim and end point of the transition for those
countries.

In 2018, the European Commission published the EU Sustainable Finance Action Plan. This plan
sets out a wide-ranging strategy to further connect finance with sustainability through ten
defined actions divided into three overarching categories: reorienting capital flows towards a
more sustainable economy, mainstreaming sustainability into risk management and fostering
transparency and long-termism in financial markets.

Central to the EU Sustainable Finance Action Plan, the EU Taxonomy is a science-based
classification system that provides a standard for determining whether an economic activity
can be considered environmentally sustainable. The framework provided by the EU Taxonomy
regulation assesses companies and funds against criteria focused on six key environmental
objectives. The EU Taxonomy introduced the concept of ‘Do No Significant Harm’ — in order for
an activity to be classified as environmentally sustainable, it must do no significant harm to the
remaining environmental objectives.

The figure below illustrates the disclosure requirements within the Sustainable Finance Action
Plan framework. Recent changes to the Market in Financial Instruments Directive Il include
sustainability preferences for investors that are expected to further drive capital towards
sustainable investments.®

Figure 1: EU Sustainable Finance Action Plan Framework

CSRD Disclosure Companies report — Other End Users

on environmental, social and 000 Ccivil society,
EVR ) governance issues using European am i
publicly Sustainability Standards (ESRS) customers etc.
report standards.

T EU Taxonomy Disclosure Companies Reporting

'_| report the % of their current revenues, Information
OpEx and CapEx coming from activities goes to
- E aligned with the EU Taxonomy.

Corporations

i
Financial Market Participants
4~ (asset managers, insurance

companies, pension funds etc.)
and Financial Advisers

Source: EU Commission
3 This is further explained in the Davy White Paper "Future Proofing Financial Reporting For Sustainability"
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The Sustainable Finance Disclosure Regulation (SFDR) requires in-scope financial market
participants to disclose information related to sustainable investments and the risks associated
with sustainability. The primary objective of SFDR is to promote transparency in sustainability
and ensure that companies can finance sustainable growth. The regulation includes disclosure
requirements that apply to both businesses and products to standardise sustainability
reporting and prevent ‘greenwashing’. SFDR categorises investment funds into three categories
of sustainability based on the product’s sustainability objectives®.

The Corporate Sustainability Reporting Directive (CSRD) is now in force. It modernises and
strengthens the rules about the Environmental, Social and Governance (ESG) information

that companies must report. A broader set of large companies, as well as listed Small Medium
Enterprises (SMEs), will be legally mandated to report annually on sustainability. CSRD ensures
investors and other stakeholders will have access to the necessary information to evaluate
investment risks that may result from climate change and other sustainability concerns. This
will foster a culture of transparency regarding the impact of companies on the environment and
people. The first companies will have to apply the new rules in financial year 2024 for reports
to be published in 2025. Entities in scope of CSRD will be required to comply with detailed
sustainability reporting standards — the European Sustainability Reporting Standards (ESRS).
The ESRS comprises 12 standards covering ESG matters and represents over 80 new non-
financial data points on which corporates will need to begin gathering data for reporting and
assurance. Requirements on climate change, biodiversity loss and other sustainability priorities
are prescribed in the ESRS, with accountability required in annual reporting on all regulatory
and material ESG impacts.

CSRD will also require companies falling within scope to formulate and disclose transition
plans. These must include the implementation of actions and related financial and investment
plans aimed at ensuring that their business models and strategy are in line with the transition
to a sustainable economy and reducing global warming to 1.5°C, in accordance with the Paris
Agreement.

An immediate EU focus is to complete the policy and legislative framework for 2030;
accordingly, the first legislative phase of the Green Deal is a vast policy compendium known

as Fit-for-55, referring to 55% emissions reduction by 2030 compared to 1990 levels. The
political settlement on this target (i.e. 55%) reifies the progressive evolution of ever-increasingly
ambitious climate policy in the EU encouraged by the ‘ratcheting up’ expected under the

Paris Agreement. The first target set was for a 20% emissions reduction in the 2020 package
(proposed 2008); a 40% reduction by 2030 was set out in the Clean Energy Package (proposed
2016); following political negotiations, this has now been settled at 55%°.

The Fit-for-565 package is extensive in scope and gives rise to a wide range of expectations

on individual member states and, of particular interest, to country level targets/expectations
for emissions reductions, energy efficiency, renewable energy, vehicle standards and more.
The various instruments addressing these topics have been enhanced, made more ambitious,
recast, supplemented, expanded and deepened. For example, the Renewables Energy Directive
has evolved in this manner and is now in version Il (RED-IID.

The Fit-for-55 package has also been complemented by various other instruments, including
EU Strategy for Energy System Integration, EU Solar Energy Strategy, EU Hydrogen Strategy
and a Hydrogen and Decarbonised Gas Markets Package. Finally, greater emphasis and policy
ambition have been brought by REPowerEU following the invasion of Ukraine (also covered in
the Davy White Paper Identifying the Opportunities in an Accelerated Energy Transition). The
key instruments are set out in Table 2.

“This is further explained in the Davy Horizons guide What the EU’s Sustainable Financial Disclosure Regulation (SFDR) means for
PLCs (davy.ie)

5 The EU Emissions Trading System is also a good example: it was first set up in 2005 and has its parameters and coverage
progressively increased and is now in Phase IV (2021-2030).



In brief, the evolution of policy over the past 30 years or more can be understood to have
broadened in coverage from an early focus (mid-90s) on emissions reduction from point
sources (i.e. industrial facilities) to encompass the entire energy system (including distributed
heat and transport) and lately the whole of society. The early thrust of policy was to encourage
energy efficiency and renewable energy, and this has endured with various iterations of
Directives. A construct emerged (c.2005) known as the emissions/security/cost trilemma and
resulted in greater integration with economic policy®. Throughout this development, the policy
has become increasingly voluminous, ambitious and ever more detailed and technical while
progressively addressing consequential topics. The Fit-for-55 package includes 20 pieces of EU

legislation.

Table 2: Key EU Targets in the Fit-for-55 Package: The Fit-for-55/Green Deal/REPowerEU
packages contain a wide and extensive range of policy instruments and targets.

[ = O T

Emissions
Reduction

Renewable Energy

Energy Efficiency

Vehicle Emission
Standards

55% reduction over
1990

42.5% of energy
consumption

9% reduction by
2030 c/f BAU

Path to zero
emissions by 2035
(intermediate
targets 2030)

Source: European Commission

Emission Trading System
Effort Sharing Regulation
LULUCF Regulation

Renewable Energy
Directive

Energy Efficiency Directive
Energy Performance of
Buildings Regulation

Emissions Performance
Standards for Cars/Light
Vehicles

Ban on Internal Combustion
Engines in 2035

Ireland’s target for
the non-ETS sector
is 42% (versus 2005
baseline)

6At about the same time (from the mid-90s onward), in the economic sphere, EU policy was focusing on opening competition in
the electricity and gas sectors (well covered in former Davy White Paper Identifying the Opportunities in an Accelerated Energy

Transition) and as time progressed this was progressively joined coherently with this environmental sphere.
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Irish Policy Context

“Electricity generation is just one of the important dimensions of an overall energy policy. It is,
of course, crucial to our economic development but it is also inextricably bound up with other
energy questions such as security of supply of fossil fuels, general energy conservation and the
development of indigenous resources.”

- Desmond O’Malley TD, Minister for Industry, Commerce and Energy: Forward to Energy
Ireland White Paper, July 1978

As discussed above, the construction of the Framework is now well advanced and been
underway for a considerable period of time (decades). For example, the Kyoto Protocol was
ratified by Ireland in 2002 and implemented in 2005; a White Paper on Energy was published
in 20077 and again in 20158 (post the Great Financial Crisis); whereas the original version of
Climate Action and Low Carbon Development Act was enacted in 2015.

Moreover, climate change has taken a renewed and significant prominence and emphasis

in recent years, and there is now strong political and popular support for the impending
actions. The transition can be thought of as an extensive formal and informal ‘public private
partnership’. In this partnership, government has two contributions: (a) to put in place the
necessary institutional, policy and legislative framework and (b) to make the necessary public
investments and spending. The private sector and citizens’ contribution is to change behaviour
and take actions guided by the Framework, including making the necessary investments.

There has been a significant uptick in activity in recent years, especially from about 2017
onwards. The following are notable examples:

= Strong political and popular support - this has been evident for several years at the polls
and also in the widely reported and well supported Citizens Assembly (2017); commitments
made in the Programme-for-Government (2020); and a (renamed) Joint Oireachtas
Committee on Environment and Climate Action.

m Legally binding - statutory targets are in place to meet net-zero emissions by 2050, and
legally binding Carbon Budgets (addressing 51% emissions reductions on 2018 levels
by 2030) based on Sectoral Emissions Ceilings are in place, which are informed and
underpinned by three editions of a progressive and ambitious Climate Action Plan®.

= |nstitutional arrangements - there is a revamped, consolidated and better resourced
Department of the Environment, Climate Change and Communications (DECC) that in this
government shares a Minister with the Department of Transport containing the Office of
Zero Emissions Vehicles (ZEVID); a Climate Action Unit in the Department of Taoiseach;
Climate Action Regional Offices; Climate Change Advisory Council; and a newly established
Marine Area Regulatory Authority, all complementing the existing agencies.

= ‘Flagship’ publications - there have been many government ‘flagship’ publications, notably
Project Ireland 2040, combining the National Planning Framework (now supplemented
with the National Marine Planning Framework) and the NDP; and the National Adaptation
Framework. Adaptation will also require investment, but this is out of the scope of this
White Paper.

= Grants, fiscal and taxation measures - there are a range of grants available for retrofitting
homes and the purchase of EVs and various taxation measures, including zero VAT rating
on solar panels, and accelerated capital allowances for energy efficiency equipment.

"The White Paper on Energy preceding this was published in 1978 Energy Ireland where issues such as nuclear power and the supply
shock of the Arab Oil Embargo (1973) were then front of mind.

8The introductory section of this White Paper sets out well the policy context at that time and the issues that arose since the last
White Paper (2007) and the outlook then expected to 2030.

9 There have been three editions of the Climate Action Plan. Notably, the first edition (CAP-I) was produced by the previous
government — meaning that support for this Plan and its maintenance has transcended governments. The various editions of the plan
will be referred to in this White Paper as CAP-I, CAP-II or CAP-III (current version) where relevant.

n



= Long-term government commitments - the new institutions (above), the long-term
statutory net-zero target and the Carbon Budgets/Sectoral Emissions Ceilings are all
striking examples of the current government seeking to establish long-term intentions for
itself and for future governments. Other examples include embedding climate change in the
National Strategic Outcomes of the NDP; incorporating the shadow price of carbon into the
Public Spending Code; a political and legal commitment (Finance Act (2020)) to an increase
in the carbon tax (by way of a ladder to reach €100/tonne by 2030); adopting the OECD
Green Budgeting Framework; and using hypothecation of carbon tax revenues™ and extra
budgetary funds™.

= Targets - in addition to statutory targets, there are a wide range of other targets set out
consistently in the annual editions of the Climate Action Plan. Notably, in some particular
policy domains, long-term contracts (e.g. the Renewable Energy Support Scheme (RESS)
are provided for investor certainty.

= Work in progress - work continues on many important aspects, notably planning and
development; the first revision to the National Planning Framework; a long-term strategy for
greenhouse gas emissions reductions and energy storage policy among others.
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The National Development Plan

Ireland’s NDP outlines the government’s investment plan over the 2021-2030 period.
Originally, the NDP addressed an EU requirement on member states to set out how (the
then) ‘Community’ Cohesion Fund disbursements would be spent; the Irish NDP broadened
that and included the national capital expenditure programme. The capital spending of each
is provided below:

= National Development Plan (2021-2030) - €165 billion

= National Development Plan (2018-2027) - €116 billion

m Capital Plan, Building on Recovery (2016-2021) - €42 billion

® |nfrastructure and Capital Plan (2012-2016) - €17 billion

= National Development Plan, Transforming Ireland (2007-2013) - €184 billion

= National Development Plan (2000-2006) - £41 billion

= National Development Plan (1994-1999) - £20.2 billion (27.6 ecu)

National Development plan (1989-1993) - £9.6 billion

The current version covering the period 2021-2030 is organised around ‘themes’,
specifically ten National Strategic Outcomes (NSOs), and sets out associated expenditure
ceilings totalling €165 billion.

Embedding climate change in the NDP has been particularly noticeable in recent editions
and is now well integrated in the current edition. Each NSO incorporates the sustainability
agenda — most notably NSO8, which is in fact ‘Transition to a Climate-Neutral and Climate
Resilient Society’ — and therefore complements and overlaps the initiatives set out in

the Climate Action Plan. For example, the NDP discusses the earmarking of €5 billion for
improvements in residential energy efficiency and €1.5 billion to target the decarbonization
of the agriculture sector along with a discussion of renewable electricity targets, energy
efficiency/retrofitting the National Smart Metering programme and enhanced electricity
interconnection.

There is, however, no breakout or itemisation of the proportion of public capital expenditure
that can be attributed to climate action, but the departmental breakdown (for 2021-2025)

is set out in Table 4.2 (of that Plan). Helpfully, the previous edition (NDP 2018-2027 in Table
3.2) sets out the capital expenditure associated with each NSO. It can be seen that NSO4
(Sustainable Mobility) is €8.6 billion, NSO8 is €21.8 billion and NSO9 (Sustainable Water) is
€8.9 billion. It is therefore safe to conclude that a significant proportion (of the order tens of
billions) can be regarded as attributable to climate action.

For completeness, government is also committed to international climate finance reaching
€225 million per year by 2025. In addition, it is interesting to note that the institutional,
governance and delivery mechanisms have also evolved and become more aligned. For
example, the publication of White Papers has now transformed into the publication of
periodic Climate Action Plans with increased coherence, consistency and granularity. Lately,
in CAP-llI, an alignment with the Carbon Budgets has been made.

In conclusion, there has been strong political and bureaucratic investment in the policy
Framework. It is grounded in international and EU law; it is extensive in range, scope and
depth; and, importantly, it has been on a continual progressive evolutionary trend of greater
intensity and ambition.

13



Constraints

There are a number of well-known and considerable challenges to investment in the energy
transition sector in Ireland, namely planning and permitting, electric grid availability

and supply chains. It is worth noting in passing that there are many other constraints or
dependencies that will affect the pace of the transition including market design, technological
innovation and the emergence of new business models.

Planning and Permitting

The issues and blockages that have arisen from public acceptance and planning/permitting of
energy infrastructure are well known. This is not confined to Ireland, and the EU has tentatively
advanced policy and legislation in this area. A recent paper by the Electricity Association of
Ireland sets out the current situation: in 2022 it took on average 58 weeks for a decision on a
planning appeal and 76 weeks for a Strategic Infrastructure Development case. A presentation
by the Department of Housing, Local Government and Heritage to the Wind Energy Ireland
conference sets out the extent to which energy projects remain in planning. The Climate
Change Advisory Council, in a letter to the heads of government, presents statistics that go
back to 1990 on planning for solar and wind farms — showing an increasing backlog.

Government is responding to this challenge. A temporary EU Regulation (laying down a
framework to accelerate the deployment of renewable energy) was adopted that includes
decision time limits, the creation of a presumption of overriding public interest™ These
provisions are to be put on an enduring basis when the RED-IlI Directive is enacted. REPowerEU
included a concept of Renewable ‘Go-To’ areas (not unlike the ‘Developer led’ option advanced
by EirGrid in Shaping our Electricity Future), now being commonly referred to as ‘plan-led’.

The Planning and Development Bill (2023) is making its passage through the Oireachtas and
addresses several reforms, including restructuring of (the renamed) An Coimisiin Pleanala;
changes to the thresholds and procedures for Judicial Reviews; timelines and financial
consequence associated with case processing; a concept of imperative reasons for overriding
public interest; and an emphasis on a plan-led approach combined with new ministerial
guidance. Resources are also being addressed, with up to 59 additional posts being promised to
the (reformed) Coimisiun.

Government has also approved the establishment of a dedicated Planning and Environment
division of the High Court.

While these reforms are welcome, they will take time to enact and implement and they address
only the legal aspects; the cultural and societal issues also remain to be solved (perhaps in the
spirit of the ‘public private partnership”). This is beyond the scope of this White Paper and deals
with such matters as the just transition, localism, citizens’ support and community gain.

Electricity Grid Availability

The availability of, and access™ to, the electricity grid is a continual topic of concern for
developers in Ireland and in many other countries. As a generalisation, the grid was developed
over the past decades as a linear delivery mechanism to transfer bulk power from relatively
few point sources. However, the energy transition involves numerous geographically
distributed sources and requires fundamental transformation of the power system. EirGrid
has demonstrated leadership in this regard and set out various road maps regarding how the
electricity grid will transform: Grid-25 was published in 2008 and, more recently, Shaping our
Electricity Future (2021 and 2023). Nonetheless, there remains considerable opposition in Irish
society to grid development, and in some cases transmission is now being placed under the
ground.

12 This was well covered in a former Davy White Paper ‘Irish Solar's Time to Shine’.
13 Access is complicated and administered by EirGrid and ESB Networks; originally known as Group Processing Approach (since 2004)
and currently (since 2020) Enduring Connection Process.
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The scale of grid investment needed both onshore and offshore (and associated landfalls) is
unprecedented (see below). This is well recognised internationally and, for example, discussed
in the recent report by the UK’s Electricity Networks Commissioner. It is a particularly
pronounced risk in light of the fact that the electricity sector is to be the ‘backbone’ of the
transition to grow by over twofold. For example, in EirGrid’s document Network Deliver Portfolio
- Guidance Document (October 2022), 348 projects are contemplated and ‘Powering up Dublin’
is also underway. Urgent progress is needed on successfully implementing these projects.

Human Resources and Skills

The situation regarding Ireland’s labour market constraints is also well known, and there is
notable commentary by the Department of Finance in its Summer Economic Statement (2023):

"Mounting labour shortages in certain sectors, particularly construction, represent a particular
risk for increasing wage pressures."

In the electricity sector there is a well-known and acute shortage of some skills (e.g. power
engineers). This issue is involved and relates to demographics, immigration policy and skills
development (trades, higher and further education) and will take time to adjust to a new
normal.

Supply Chains

Global supply chains remain disrupted in the aftermath of the pandemic, and major geopolitical
competition and tensions are continuing with ‘de-coupling’, de-risking and ‘re-shoring’. Access
to minerals, notably in the field of batteries for EVs, is a well-recognised issue. Industrial

policy is re-emerging with the US Inflation Reduction Act and the EU Net Zero Industry Act.
Manufacturers’ order books are jammed and there are long lead times for many items including
turbines, cables, power electronics, etc. Companies report having to pay substantial down
payments and/or pre-order equipment. There are also acute shortages of some specialised
plant, for example vessels needed for the installation of offshore wind turbines. This is a
complex area related to global supply chains, manufacturing capacity and related issues with
the multilateral framework of global order.

These constraints represent a significant risk to achieving the 2030 targets within the
remaining six years.



Critique Framework,
Constraints, and
Investor Confidence

This policy domain has become vast and a formal evaluation™ and is out of the scope of

this White Paper. However, what is of interest for the present purpose is the relationship
between the Framework (a work-in-progress) and the investment contemplated to achieve its
objectives.

The overarching targets are the carbon budgets to address an overall emissions reduction of
51% by 2030 on 2018 levels (Table 3). The budget provides for national emissions of (no more
than) 495MT of CO, equivalent over two budgetary periods (2021/5 and 2026/2030).

Table 3: Ireland’s Carbon Budgets: The total budget is 495 MT of CO, equivalent over two
5-year budgetary periods to 2030.

Budget Period 2026 - 2030 PATElCe S
(provisional)
MtCO, eq. 295 200 151

Average annual

. 4.8% 8.3% 3.5%
reduction

Source: Climate Action Plan

Completeness of the Framework

There has undoubtably been creditable progress made in the construction of this Framework
with a strong uptick in activity from 2017 onwards; indeed, a recent progress report by the
Department of the Taoiseach on completeness of the actions set out in the CAP-IIl assesses
this at 75%. However, the Framework remains incomplete in two regards.

® The Sectoral Emission Ceiling for the Land Use Land Use Change and Forestry (LULUCF)
sector has yet to be determined pending the completion of the Land Use Review. This is a
pronounced gap and raises uncertainties about whether the ceilings and/or budgets for the
other sectors may need future revision.

®= The construct of the budget includes a provision for unallocated savings of 26 MT (5.25%)
which are to be allocated to measures ahead of the second carbon budget. This also gives
rise to uncertainties that the already identified measures may also need revision.

14 An evaluation of a policy framework would ordinarily examine at a minimum necessity (is public intervention needed?),
appropriateness (are the right instruments, e.g. taxes or regulations, etc being employed?), effectiveness (are the desired objects
being achieved?) and efficiency - all in light of intended and unintended consequences. The Irish government recommends that
Programming Logic Models (inputs, activities, outputs results and impacts) should be used.
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This means that the Framework is not precisely calibrated for the desired emissions reduction
targets; this was set out clearly by the Chair of the Climate Change Advisory Council in the

Council’s annual review:

"Government still has not identified how carbon budgets are to be allocated to sectors with
uncertainties relating to the LULUCF sectoral emissions ceiling and the unallocated savings
for the second carbon budget period. The Council is extremely concerned that this clarity
may arrive too late to provide the necessary signals to all sectors of their obligations over the
period to 2030 and beyond. If we are to achieve our targets this needs to be clarified urgently
to enable sectors to prepare their approach to ensure they comply with their targets in the
future."

This matter is also subject to a Judicial Review taken by Friends of the Irish Environment.

Progress

There are also concerns about the efficacy (i.e. the relationship between the output and the
outcomes sought) of the Framework. Interestingly, Met Eireann published a study on climate
averages for 1991-2020 and found that Ireland has become warmer and wetter in the last 30
years and that average yearly air temperature is now 9.8°C (1991-2020), an increase of 0.7°C.
Although this points to the global climate condition, it is nonetheless interesting.

The Environmental Protection Agency’s publication on Ireland’s Greenhouse Gas Emissions
Projections found that:

"Ireland is not on track to meet the 51 per cent emissions reduction target (by 2030 compared
to 2018) based on these projections which include most 2023 Climate Action Plan measures.
Further measures still need to be identified and implemented to achieve this goal......... The first
two carbon budgets (2021-2030) will not be met, and by a significant margin."

Furthermore, the Chair of the Climate Change Advisory Council variously noted:

"While | welcome the reduction in greenhouse gas emissions of 1.9% [2022 compared to 2021]
and the progress made across sectors, at the mid-point of the first five-year carbon budget we
are not on track to achieve our emissions targets. [parentheses added]....Ireland will not meet
the targets set in the first and second carbon budget periods unless urgent action is taken
immediately, and emissions begin to fall much more rapidly."

The Council goes further and makes sector-by-sector recommendations as part of its 2023
annual review. The clear conclusion is that more measures, actions and initiatives are urgently
required. Overall, from an investor perspective, the following observations can now be made.

= Supportive, enduring policy - in general, the movement to address climate change is both
supportive and enduring (not least international treaty obligations obtain), and the EU and
Irish government have already put in place an extensive policy and legislative framework.
It is also a work-in-progress and will likely require adjustment and augmentation for the
foreseeable future. It is also worth noting that certain individual policy elements (for
example the RESS) are underpinned by long-term contacts. A key issue that will emerge for
investors is to see a clear connection between policy and on-the ground action, i.e. that an
‘implementation disconnect’ does not gain root and that a wider universe of investors are

enabled to participate.
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® Greater intensity and ambition - although acknowledging that the Framework needs time

to operate and achieve its objects, there are nevertheless serious indications that progress
is slow (2025 and the end of first budget period is now in view). This is likely to mean a
response (perhaps in the upcoming CAP-IV) along the lines of greater intensification of
policy and/or new measures being identified. The Climate Change Council has provided
helpful recommendations in this regard. It is also worth bearing in mind that this is a long-
term programme, and it may be that achievement of certain targets will take longer, i.e. be
achieved over the course of the 2030s, which itself is a milestone to 2050 (indeed, in the
recent State of the Union speech, 2040 targets were mooted).

Troublesome constraints - the constraints are troublesome and are impeding investment.
Government action - specifically planning reform - is underway. Along with this, the
geopolitical, supply chain and demographic issues will take time to resolve and adapt to a
‘new normal.
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Overall Investment
Quantum

The required quantum of investment has been the subject of several international studies.
Global energy investments currently stand at c.USS$2 trillion per year or 2.5% of global GDP.
The International Energy Agency estimates that this will rise to $5 trillion (2.5x) or 4.5%

of GDP each year to 2050; the International Renewable Energy Agency estimates the
requirement at US$5.7 trillion per year until 2030; and Bloomberg New Energy Finance
estimates average investment requirements to be between US$31 trillion and US$5.8 trillion
per year until 2050. The European Commission (in a staff working document) estimated
that the average annual investment will be of the order of €1,040 billion (or 6.6% of EU
GDP). From this sample, a norm is that the investment to GDP ratio is in the region of 5% of
GDP.

Present to 2030 Period

CAP-Ill has provided a preliminary analysis of the quantum of investment required to

meet the sectoral ceilings on emissions. Analytical capacity is being developed by the
Department of Expenditure and Reform and the Economic and Social Research Institute
(ESRI) over the next 18 months.

DECC's preliminary analysis suggests that a total of €119 billion of incremental and re-
directed capital investment in low-carbon technologies and infrastructure through 2022-
2030 is needed to achieve the target of reducing emissions by 51% by 2030. This largely
comprises transport (€43 billion), electricity (€35 billion) and buildings (€36 billion).
Significant contributors within these sectors include EV) passenger cars (€34 billion) and
wind and solar renewables (€23 billion). This is set out in Table 4 and represents an annual
investment of c. €17 billion per year or (5.9% of GNI*®),

15 Modified GNI (or GNI*) for 2022 has been reported at €273 billion and is used throughout this report for comparison purposes.



Table 4: Preliminary Analysis of Investment needed to mobilise key technologies, along with
incremental investment by sector.

Anaerobic Digesters €1bn
Reforestation €1bn
Electrifcation €1bn

Heat pumps and electric boilers €1bn

Electrified heat supply in alumina €2bn

Other €8bn

DH and HP in commercial buildings €3bn

Insulation in commercial buildings €2bn

District heating in homes €3bn

Heat pumps in homes €11bn

Insulation in homes (retrofitted) €9bn

EV passenger cars €34bn
EV trucks/vans €7bn

EV Buses €1bn
I EV Charging Infrastructure €1bn

Wind and Solar €23bn
TSO DSO Upgrades €9 - 13bn

Backup Capacity €1bn

L. Buildings Buildings
-m

Total Investment

. €35bn €43bn €23bn €11bn €3bn €3bn
in Sector

Share of Which in

50% 25% 50% 53% 63% 50%
Incremental

Source: Climate Action Plan
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The Department’s estimates imply that circa €50 billion would be incremental investment
through the 2022-2030 period. For example, only 25% of additional spending on EV passenger
cars is assumed to be incremental. The bulk of incremental investment for electricity will come
from the private sector, supported by user fees and levies.

The NDP envisages public capital spending of €165 billion out to 2030, raising public
investment to 5% of gross national income - above the EU average of 3%. This investment
is intended to support climate targets in areas such as renewable electricity generation,
retrofitting building and public transport infrastructure. There is no breakdown available as
to what portion of this €165 billion can be attributed to climate change; however, as outlined
above, this could be of the order of tens of billions.

Past research by the UCC/MaREI and, more specifically for the agriculture sector, by Teagasc
points to similar conclusions (Table 5). They estimate the required additional investment

to achieve a 51% reduction in emissions across all sectors. This implies an extra €4 billion

of expenditure, or 2% of gross national income. In the case of transport, two-thirds to three
quarters relates to passenger transport, primarily cars. In the base case, there is assumed to be
no substantial deployment of EVs.

Table 5: Average Annual Investment, 2026-2030, base year prices

Additional annual

Baseline annual investment | investment to achieve 51%
cut in emissions

Transport €41bn €0.8bn
Supply €0.1bn €0.2bn
Services €0.9bn €0.2bn
Residential €1.3bn €1.6bn
Power €2.3bn €0.8bn
Industry €0bn €0.5bn
Total €8.7bn €4.1bn

Source: UCC/MaREi modelling

In the household sector, an additional €1.6 billion (0.59% of GNI*) of spending per annum is
estimated. This estimate appears consistent with retrofitting costs of €40,000-50,000 for each
of the targeted 500,000 dwellings.

With the exceptions discussed above, carbon budgets have now been established for each
of the main sectors of the economy. These budgets are consistent with the targets set in the
Climate Action Plan Ill. In what follows we review each sector, its targets and the measures
identified to achieve these targets. We also assess the investment required and provide

a critique. The overall targets for each sector extracted from the Climate Action Plan are
summarised in Table 6 below.
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Table 6: Sectoral Emission Ceilings: Note the ceiling for the LULUCF sector has not yet been
determined (shown as "N/A") and unallocated emissions are shown at 26 MT.

2018 Baseline

(MtCO, eq.)

Sector 2018
Electricity 10
Transport 12
Built Environment - 7
Residential

Built Environment - 2
Commercial

Industry 7
Agriculture 23
LULUCF 5
Other (F - Gases,

Waste & Petroleum 2

refining

Sectoral Emission Ceilings for
each 5 - year carbon budget
period (MtCO, eq.)

2021-2025* 2026 - 2030*
40 20
54 37
29 23
7 5
30 24
106 96
N/A N/A
9 8

Emissions in
final year of
2021- 2025
carbon budget
period) (MtCO
eq.)

2

2025*

10

20

N/A

Reduction

in Emissions

in final year

of 2021 -

2025 carbon

budget period

compared to

2018 baseline
2025
~40%

~20%

~20%

~20%

~20%

~10%

N/A

~25%

Emissions

in final year
of 2026 -
2030 carbon
budget
period)
(MtCO, eq.)

2030

17.25

N/A

Reduction
in Emissions
in final year
of 2026 -
2030 carbon
budget period
compared to
2018 baseline
2030
~75%

~50%

~40%

~45%

~35%

~25%

N/A

~50%

N I TS N7 TS 7 S T

Legally Binding
Carbon Budgets
and 2030

Annual unallocated
Emission Savings
in 2030

Unallocated Savings
2026 - 2030

Source: Climate Action Plan

295

200

5.25

26

34%

51%
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The 2030-2050 Period

Although most of the research material addresses the time period to 2030, there is some
material addressing 2050. In the State of the Union address, the President of the European
Commission stated that targets for 2040 will now be developed. Nevertheless, we get a
glimpse of the transition from 2030 to 2050 in the following publications.

In April 2023, the government published a consultation on Ireland’s Long-term Strategy

on Greenhouse Gas Emissions Reduction. This indicates that a further €200-250 billion of
investment will be required from 2030-2050. This is an average annualised investment of €10-
12.5 billion (c.41% GNI*) per year. This is likely understated as investments in hydrogen (green
hydrogen becoming commercially available then, according to the Irish Academy of Engineers)
are set to take place.

The period is also addressed in the Policy Statement on the Framework for Phase Two
Offshore Wind, where a longer-term vision for offshore wind targeting 20GW of offshore
production by 2040 and at least 37GW by 2050 is mentioned. Moreover, The Programme for
Government spoke of 30GW of offshore wind; the Joint Statement on the North Seas Energy
Cooperation (2022) attributes 7GW for Ireland by 2030, 15-20GW by 2040 and 37GW by 2050.
In the Ostend Declaration, it is stated that Ireland will establish at least 4.5GW offshore wind
by 2030 and 20GW by 2050. Finally, the DNV report that accompanied the Policy Statement
on Interconnection also has some very interesting scenarios for 2030, 2040 and 2050.

An interesting study published by MaREI (Table 7) contains a 2050 scenario, which shows the
electricity generation sector growing by c.3 times from 2019 to 2050 (i.e. electrification) and
the combined production from wind and solar amounting to c. 96% (decarbonisation).

Table 7: Scenario of Solar/Wind in Ireland’s 2050 Net Zero Energy Power System: The total
primary energy requirement grows from c¢. 30 TWh in 2019 to 122 TWh in 2050 (Our Climate
Neutral Future. This study contemplates storage of approximately 3 GWs in 2050.

s e [ e ]
77 21

Wind =10 TWh
Solar 4 4 = N/A
Total (Wind/Solar) 81 25

Electricity 84 37 30 TWh
Primary Energy 122 157 TWh

Source MaREI, Wind Energy Ireland; Davy Research
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Electricity Sector
Analysis to 2030

EU Policy

The EU policy covering this sector was discussed above, and it is important to note that
electrification will be at the centre of the energy transition.

Irish Policy, Targets and Investment Requirement

This sector accounted for an approximately 14% share (1I0OMT baseline in 2018) of greenhouse
gases in 2021 and is targeted to decrease by 75% by 2030, as per the carbon budget 3MT in
2030). The key measures are to increase the share of renewable electricity to 80% by 2030,
with targets of 9GW of onshore wind, 5GW of offshore wind (and an additional increment

to manufacture hydrogen) and 8GW of solar. The carbon budget for the sector, along with
the key measures and investment identified, is set out in Table 8. The mid-range investment
requirement is identified in CAP-III at €35 billion, of which €18 billion (60%) is incremental to
business-as-usual.

Table 8: Key Targets and Investment Requirement for the Electricity Sector

Sectoral Carbon Remaining Sectoral

Budget 2021 to 2025 C"m”'i:‘;zz;'“ssw" Carbon Budget 2022
MtCO, eq. to 2025 MtCO, eq.

Sectoral Carbon Budget

2026 to 2030 MtCO, eq.

40 9.98 30.02 20

Onshore Offshore X TSO/DSO Backup
larPV | B h
Wind Wind Solar lomethane Upgrades Capacity

2025 KPI 59GW 0.015GW 0.96GW 0.7TWh - -
2030 KPI 8GW 5GW 2GW 1.4TWh - -
Investment €23bn €9-13bn €1bn
Required
Incremental 50%
Investment

Source: Climate Action Plan

Achieving the above will be challenging as the sector is growing and Moneypoint Power Station
is transitioning to oil-firing (to be run as a last resort).

Analysis and Commentary

CAP-IIl has identified a sector investment of the order of €35 billion (by 2030). EirGrid’s
publication Shaping our Electricity Future v1.1 mentions an investment requirement (originally
set out in Shaping V1.0, published November 2021) of €40-50 billion (by 2030) in the power
generation sector alone. This investment addressed the then 70% RES-E target; in order to
reach the now 80% target, the level of investment will need to rise.
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In previous Davy White Papers Irish Solar’s Time to Shine and Energy Storage Unlocking
Renewable Energy’s Full Potential, the total addressable markets for solar and storage are
covered. These estimates, together with further research around onshore and offshore wind,
are set out in Table 9 below totalling €28 billion.

Table 9: Targets, Investment and Funding of (Power Generation) Electricity Technologies

Onshore Wind €5bn €1bn €4bn
Offshore Wind 5GW €15bn €5bn €10bn
Solar 6GW €4bn €1bn €3bn
Batteries 2GW €4bn €3bn €1bn
Total 17GW €28bn €10bn €18bn

Source: Davy analysis

In addition to the above, investment is needed in the back-up capacity™ (to be used when
intermittent renewables are unavailable); this is estimated at €1 billion. This brings the total
of the power generation sector estimate to €29 billion. Applying norms for financing of these
technologies, we estimate that this €29 billion would be funded by €10 billion equity and €19
billion debt (the back-up capacity assumed funded by debt).

EirGrid and ESB Networks are currently operating under a regulated price control regime
(known as price review #5 or PR5) covering the years 2021-25 and jointly have a total

allowed capital spend of €4 billion. In its Networks for Net Zero publication, ESB Networks
sets out a total investment of €10 billion to 2030, which covers on-land transmission and
distribution networks. Allowing for spend (pro rata) already incurred in PR5, this implies a
spend to 2030 of approximately €8 billion. For information, EirGrid in Shaping (ibid) identifies
a transmission spend of €3.4 billion. This estimate of on-land networks likely understates this
given the pressures on the grid due to electrification, digitisation and anticipatory investment.
Furthermore, many assets are already (or soon will reach) end of life and need substantial
capital investment for refurbishment or replacement.

EirGrid is developing an interconnector with France (the Celtic Interconnector) that has an
estimated budget of €1.6 billion; in accordance with a Franco-Irish joint regulatory decision,
EirGrid will have responsibility for an estimated spend of €1 billion (€988 million). Furthermore,
EirGrid has responsibility for developing the offshore transmission grid, and CRU has estimated
this to be in the order of €3.9 billion for Phase | of the Offshore Renewable Energy Programme.
This represents a total EirGrid spend of c.€5 billion. This is corroborated in the recent CRU
paper Offshore Revenue Recovery Model — EirGrid, where it anticipates a regulated asset base
of €5 billion by 2030 (up from €40 million at the end of 2025).

Further interconnection with GB and the continent is contemplated in Shaping (ibid) (which
addresses 2030), in the National Policy Statement on Electricity Interconnection (2023) and
in the technical paper by DNV (which addresses 2030, 2040 and 2050). Ireland and the UK
have recently entered a MoU that also addresses interconnection. Our balance-of-view" is
that by 2030, Greenlink (due in 2024) and MaresConnect (both to GB) should be included in
the estimates at an additional €1+ billion (which is private equity). Beyond 2030, capital spend
on interconnectors will likely increase - indeed, a bold vision is set out in Supergrid- Super
Solution.

16 We note that DECC has a security-of-supply review underway; a Temporary Emergency Generation programme is also being
implemented; planning permission has recently been refused for a LNG facility at Shannon by New Fortress Energy.

17 EirGrid and DNV agree that Celtic and Greenlink should be assumed completed by 2030, whereas EirGrid assumes a second link to
France; DNV assumes a second GB connection (presumably MaresConnect) with capex of €687 million. For the avoidance of doubt,
both EirGrid and DNV agree that LirlC between NI and Scotland should be included.



In summary, the investment for transmission and distribution is €14 billion: (a) €8 billion on-
land (mainly by ESB Networks); (b) €3.9 billion by EirGrid on the off-shore grid; (¢) €1 billion by
EirGrid (on Celtic); and (d) €1 billion by Greenlink/MaresConnect on interconnection. Given that
the bulk of this investment is by state-owned entities, this will be funded by debt (€15 billion)
with the balance by private equity of €1 billion. This is further discussed below.

Taking the above, the Davy estimate for incremental capital expenditure for the electricity
sector is of the order of €43 billion — of which all is private and funded by €32 billion in debt and
€11 billion in equity (Table 10). This investment is further discussed below and is put in context
by comparison to business-as-usual investment for the sector.

The key actions for this sector (which will be at the centre of the transition) are to continue to
integrate the wind/solar resources while ensuring security of supply and to invest in the grid
infrastructure.

Table 10: Davy view of the Investment Required in the Electricity Sector to 2030

Climate Action Plan Il Davy Estimate

e[ [ | e vea v o] oo e
Electricity 50% €18bn €35bn  €43bn €43bn  €32bn  €11bn
Wind and €23bn €24bn  €24bn  €17bn  €7bn
Solar
TS0 /DsP €9bn €11bn  €13bn €14bn  €13bn  €1bn
Upgrades
Back Up €1bn €bn  €lbn
Capacity
Storage €4bn €1bn €3bn

Source: Source: Climate Action Plan; Davy analysis.

Investment opportunities in the Electricity sector

There has been a high level of activity in this sector in recent years, mixed with the departures
of Equinor and Shell and strong disagreement over the pace of the now eventual introduction

of a plan-led process in Phase Il of the Offshore Renewable Energy programme. We continue to
see opportunities emerging from this sector:

= The onshore wind sector is dominated by large domestic and international players.
Greencoat Renewables is the largest operator of wind assets, and state-owned companies
ESB, Bord na Ména and FuturEnergy (a joint venture between ESB and Coillte) have
significant shares. SSE, Statkraft and Energia also have established positions in this
relatively mature market.

m The offshore sector is still at a relatively early stage of development with 31GW of contracts
awarded in the recent Offshore Renewable Energy Support Scheme auction. The successful
candidates in this process included an EDF/Fred Olsen joint venture, SSE, RWE and a joint
venture involving Macquarie’s Green Investment Group.
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There is a significant pipeline of projects being developed in the Irish and Celtic seas by a
range of companies including ESB, OceanWind (joint venture Bord na Mona and Engie/EDP),
Mainstream and Simply Blue Energy. The key to developing a successful offshore sector

in Ireland is ensuring appropriate supply chains are in situ. Some companies are developing
supply chain solutions that are being deployed around the world and will eventually be adopted
in the Irish market. These include survey vessels by Mainport and Green Rebel and the
innovative unmanned solution developed by XOcean, crew transfer vessels by Farra Marine
and cable technology solutions by Subsea Microplies. Finally, there is a significant opportunity
for floating offshore wind in the Atlantic waters - all to meet the 37GW by 2050 target.

Port infrastructure is also critical to the development of the sector and there are a number of
proposals to develop adequate port facilities along the east (Dublin and Rosslare), south (Cork)
and west (Foynes) coasts. An interesting recent announcment has been made by Drogheda
Port Company in connection with the development of a new deepwater port at Bremore, Co.
Meath

m Solar is less mature, with the recent auction delivering almost 800MW of new projects.
There are developers in the Irish market that have successfully developed capacity in
recent years. Between them, Terra Solar, BNRG, Elgin Energy, Amarenco and Highfield
Energy have developed over 2.2GW of solar capacity in the Irish market and have
significant pipelines to come.

m Energy storage is a critical enabler of accommodating higher quantities of variable power
on the grid. In the short duration market, Lumcloon Energy is developing and operating
battery farms while Gore Street Capital and Gresham House have built a portfolio of
operating assets. As the proportion of renewables continues to increase, the need for long
duration storage will also rise. Corre Energy is developing a pipeline of grid-scale storage
assets across Europe and North America based on compressed air technology. In the longer
term, Green hydrogen could emerge as a storage method - dCarbonX is developing a
solution in this space.

= Significant investment in the grid will also be required to facilitate the 80% renewables
target, with EirGrid and ESB Networks tasked with developing and implementing an
ambitious investment programme. Private equity is emerging in the interconnection area
and elsewhere. Concurrently, innovative demand-side management/grid services companies
have emerged including GridBeyond, Viotas and Electroroute, with the latter now owned
by Mitsubishi. Dublin-based Cenergise has developed an energy trading platform for
commercial and industrial companies. SuperNode is developing a high voltage DC solution
to provide more efficient transmission of electricity across long distances that will be an
important enabler of interconnection and meshed grids.

Over time, we see the potential for the development of a domestic, renewables-based
independent/integrated power producer (IPP) combining wind (onshore and offshore),

solar, storage, demand-side and other grid services including national and/or international
interconnections. Most of the components are in place but could soon take the next step and
aggregate to form a fully-fledged renewables-based energy utility.
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Summary: Electricity Sector
= Baseline (2018) - 10 MT emissions with a 14% share (2021).
= Object (2030) - 3 MT being 75% reduction on baseline (rounding excepted).

m Measures — Off-Shore Wind (6 GW), On-Shore Wind (4 GW), Solar (6 GW), Storage (2 GW),
Backup Capacity and Grid.

= Investment — €43 billion or €6.1 billion per annum or 2.3% of GNI*.
= Incremental Investment — €31 billion per annum or 1.1% of GNI*.

= Funding - €32 billion debt and €9 billion equity.
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Built Environment
and Industrial Sectors

Sector Analysis to
2030

The built environment (including residential and commercial/public) and industrial sectors, as
present in the CAP, are combined and considered collectively below.

EU Policy

Across the EU, buildings are responsible for approximately 40% of total energy consumption
and 36% of greenhouse gas emissions. The key policy instruments are: the Energy Efficiency
Directive, the Energy Performance of Buildings Directive (covered above) and the Renovation
Wave for Europe.

The latter seeks to double the rate of renovation, tackle energy poverty (which coincides with
the worst-performing buildings), public buildings and social infrastructure, and decarbonise
heating and cooling. In order to achieve the overall 55% emission reduction target by

2030, greenhouse gas emissions from buildings must be reduced by 60% and final energy
consumption by 14%.
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Irish Policy, Budgets, Targets and Investment Requirement

In Ireland, the built environment accounts for approximately 12%" of emissions (2021) and

is addressed by a variety of instruments, studies and plans, including the National Energy
Efficiency Action Plan (now replaced by the National Energy and Climate Plan™), the Energy
Efficiency Obligation, the National Heat Study, the National Retrofit Plan and a range of
grants and supports. These emissions must be reduced by over 40% (residential) and 45%
(commercial) on a 2018 baseline per the carbon budget. The carbon budget for the sector,
along with the key measures and investment identified, is set out in Table 11.

Table 11: Carbon Budgets, Key Targets and Investment Requirement for the Buildings Sector

Sectoral Carbon Cumulative Remaining Sectoral Sectoral Carbon

Budget 2021 to Emission to 2021 Carbon Budget 2022 Budget 2026 to

2025 MtCO, eq. t0 2025 MtCO, eq. 2030 MtCO, eq.
Residential 29 7 22 23
Commercial / Public 7 15 BI5 5

- Buildings Residential Buildings Commercial

m 120,000 retrofitted homes
45,000 new heat pumps in residential
buildings

Savings of 375 Kt Carbon Dioxide in

]
= 170,000 new homes with heat pumps = commercial and public buildings
= 0.7TWh of district heat supplied ® 25000 buildings with heat pumps
2025 KPI = 0.4TWh consumption of zero-emission gas m District heating demand of ~01TWh
= No fossil fuel boilers to be established in new ® Zero-emission gas demand 0.22TWh
Irish homes beyond 2023
® Energy demand reduction in line with high
persistent price effectt
® 495,000 retrofitted homes
= 400,000 new heat pumps in residential
buildings ® Savings of 735 Kt Carbon Dioxide in
= 290,000 new homes with heat pumps = commercial and public buildings
m 2 5TWh of district heat supplied ® 55000 buildings with heat pumps
2030 KPI = 0.7TWh consumption of zero-emission gas ® District heating demand of ~0.2TWh
= No fossil fuel boilers to be established innew =

Zero-emission gas demand 0.4TWh

Irish homes beyond 2023
® Energy demand reduction in line with high
persistent price effect

Insulation .. . Insulation in | DH and HP in

. Heat pumps | District heating . .

in homes in homes in homes commercial | commercial

(retrofitted) buildings buildings

|
nvestment €1bn €9bn €3bn €2bn €3bn €8bn
Required
Incremental 50% 539%
Investment

Source: Climate Action Plan

18 The definition of the built environment sector in Ireland is different to that used by the UN/EU and hence the 12% and 36% emission
share figures are not directly comparable.

19 The Governance Regulation in the Clean Energy Package reformed the arrangements for reporting by member states from
individual plans to an omnibus plan known as the National Climate and Energy Plan (see Bibliography).
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The combined investment in the residential and commercial/public sectors set out in CAP-Ill is
€3 billion, of which €2 billion is incremental.

The industrial sector accounted for approximately 10% of emissions in 2021. This must reduce
by 35% (per the carbon budget) by 2030 compared to 2018 by means of a reduction in the

use of fossil fuels in heating, increased electrification, energy efficiency and use of low carbon
materials. Carbon abatement in industry requires improvements in energy efficiency; greater
electrification of low-to-medium temperature heating; increased supply and use of biomethane
and green hydrogen. Given the growth in demand for cement (e.g. in housing), the cement
industry may require a carbon capture and storage solution®. Uptake of these opportunities
can be accelerated through policies that facilitate business investment in low carbon processes,
providing appropriate support and reviewing regulatory conditions. The carbon budget for the
sector, along with the key measures and investment identified, is set out in Table 12 below.

Table 12: Targets and Investment Requirement for the Industry Sector

Sectoral Carbon Remaining Sectoral Sectoral Carbon

Budget 2021 to 2025 c”m"'ii“;%;"'ss'°" Carbon Budget 2022 |  Budget 2026 to

MtCO, eq. to 2025 MtCO, eq. 2030 MtCO, eq.

30 71 229 24

Industry

m 50-55% share of carbon neutral heating in total fuel
demand

Demand for construction materials remains flat ~20% vs.
‘do nothing’ scenario

~1.2TWh consumption of zero-emission gas

3% reduction in energy demand

2025 KPI

m 70-75% share of carbon neutral heating in total fuel
demand

Demand for construction materials remains flat ~30% vs.
‘do nothing’ scenario

~2TWh consumption of zero-emission gas

10% reduction in industry energy demand

Electrified heat supply in Heat pumps and electric
alumina boilers

Investment Required €2bn €1bn

2030 KPI

Incremental Investment 63%
Source: Climate Action Plan

The investment in the industry sector set out in CAP-lIl is €36 billion, of which €18 billion is
incremental to business-as-usual.

In these two combined sectors, these targets are to be achieved by reducing the use of all fossil
fuels (peat, coal, oil and natural gas) to heat buildings, along with an increase in retrofit activity.
Buildings will need to switch to heat pumps or district heating by 2050. All new buildings will
become emissions free from the outset by way of progressive regulation to introduce zero
energy buildings together with banning use of fossil fuels and adopting electric heat pumps,
renewable gas and district heating. The challenge will then be to raise the energy performance
of the existing building stock; the National Retrofit Plan estimates that 500,000 buildings will be
refurbished with grant assistance by 2030.

20 The cement industry requires high temperature heat and hence fuels of a high calorific value. The industry is subject to the ETS
price; the Fit-for-55 package contains a proposal to address carbon leakage known as the Carbon Border Adjustment Tax; and the
treatment of the UK (now a third country) is uncertain. All these factors will combine to influence the economics of domestic cement

production, trade flows and hence the extent of emissions and, accordingly, the sizing of carbon capture and storage facilities that may
be required.
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Analysis and Commentary

Capital expenditure contemplated in CAP-IIl in the built environment and industrial sectors is
of the order of €39 billion, with a proportion of this to be grant assisted. Exchequer funding of
€8 billion to 2030 has been earmarked in the NDP and a further €5 billion from the carbon tax
funds for a total of €13 billion in public funds.

The Strategic Banking Corporation of Ireland is in the process of developing with the
European Investment Bank a loan guarantee scheme to provide householders with a
competitive funding offer so as to increase the rate of retrofit activity. A report by the Banking
& Payments Federation of Ireland recommends financial supports to make retrofits more
affordable including tax incentives, a low-cost finance scheme and increased grants and
subsidies for ancillary costs such as Building Energy Rating certification.

The National Retrofit Plan estimates the cost to a homeowner of retrofitting to be as much as
€66k with grant levels varying but typically of the order of 50%. This can be understood in light
of the fact that average annual gas and electricity bills are approximately €4,0007, upon which
potential savings could be made (the IMF reports that the amortisation time is 11.6 years). This
would imply a total capital expenditure on 500,000 homes of the order of €33 billion, with a
proportion grant aided. This will be consumer spending funded by a combination of savings and
debt. By this reckoning, the CAP-IlI capital expenditure estimate — at a mid-range of €23 billion
- is broadly consistent; however, inflation adjustments are necessary.

In the commercial and industrial sector, there are a large range of supports available and well
set out by the Department of Enterprise Trade and Employment.

Investment opportunities in the Built Environment sector
We foresee many investment opportunities emerging from this sector including the following:

® Solutions that make new buildings more energy efficient and retrofitting of existing stock.
Wall and window insulation are among the main methods of achieving this, as is installation
of electric heat pumps to replace fossil fuels. Kingspan is the leading provider of wall and
roof insulation into the residential and commercial construction sector. Grant Ireland,
Dalkin and Mitsubishi are leading suppliers of domestic heat pump solutions.

® Solutions (e.g. smart thermostats) that drive smarter consumption of energy in buildings
focused primarily on spatial heat (60% of domestic energy consumption). There are a
growing number of providers in this space, including Irish companies like Climote and Hub
Controls.

® Smart solutions are also being adapted to provide demand-side management solutions
for the grid. Examples include Climote, which has developed a solution to dynamically use
electricity at off-peak periods to heat domestic water tanks. Ohme is providing a similar
solution for domestic and commercial EV infrastructure.

= District heating is emerging as a solution for the reuse of waste heat from industrial and
data centres to provide energy to domestic and commercial customers. This technology is
well established in Northern Europe, with the first pilot project up and running in Tallaght,
West Dublin. The recent District Heating Steering Group report outlined capital required
of €2.7-4 billion to reach a target of 2.7TWh of district heating, which is consistent with the
CAP-lIl estimate of €3 billion in Table 13. The Codema Dublin Region Energy Masterplan
estimates the cost of district heating at €7.7 billion by 2050.

211n 2022/3 due to very high imported commodity prices, household bills were reported at €5,400 (net of government €600 credit
which was in addition to an excise tax reduction on petrol/diesel).



Investing in Tomorrow: Shaping a Net-Zero Future

m Reusing or recycling building materials is also an important means of reducing emissions
from the built environment. CRH, which is the largest road construction company in the
US, is already reusing 25% of waste asphalt in its product mix with plans to increase this to
40% over time. Similarly, CRH continues to look at ways of using building materials such as
concrete as a carbon sink.

The key action for this sector is to increase the rate-of-retrofitting. The Davy estimates for
these combined sectors are summarised in Table 13.

Table 13: Davy view of the Investment Required in the Build Environment and Industrial
Sectors to 2030: The rate of retrofitting will likely need to be increased; no estimate is made of
possible installation of carbon capture and storage in the cement sector. Consumer spending is
of the order of €39 billion. This requires inflation adjustment.

Climate Action Plan il Davy Estimate
Sector

Initiative .

Buildings

. . 50% €12bn €23bn €13bn €10bn €10bn
Residential

Insulation
in homes €11bn
(retrofitted)

Heat Pumps in

€9bn
homes

District Heating

. €3bn
in homes

Buildings

. 53% €7bn €13bn €13bn €12bn €1.3bn
Commercial

Insulation (Sp)

in commercial €2bn
buildings

DH and HP in
commercial €3bn
buildings

Other €8bn

Industry 63% €2bn €3bn €3bn €3bn €0.3bn

Electrified

heat supply in €2bn
alumina

Heat pumps

and electric €1bn
boilers

Source CAP-Ill; Davy analysis
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Summary: Built Environment and Industry Sector

= Baseline (2018) - Built Environment 9 MT emissions with a 12% share (2021) and Industry 7
MT with a 10% share (2021.

= Object (2030) - 5 MT being 40-45% reduction on baseline (rounding excepted) for Built
Environment and 4 MT for Industry being a 35% reduction on the baseline.

= Measures - Energy Efficiency, Retrofitting, Electrification, move away from Fossil Fuels, new
building materials and perhaps Carbon Capture and Storage.

= Investment - €39 billion or €5.6 billion per annum or 2.0% of GNI*.
= Incremental Investment - €2.9 billion per annum or 1.1% of GNI*,

= Funding - €13 billion public; €26 billion private being €24 billion debt and €1.6 billion equity
(rounding excepted).
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Transport Sector
Analysis to 2030

This section discusses territorial emissions. Out of scope are emissions from aviation (where
work is underway by the International Civil Aviation Organization on the Carbon Offsetting
and Reduction Scheme for International Aviation); Sustainable Aviation Fuel; and the work
underway by the International Maritime Organisation on emissions from ships.

EU Sectoral Policy

Transport-related emissions currently account for approximately 25% of the EU’s total
greenhouse gas emissions and are targeted for reductions of 90% by 2050.

The Fit-for-55 package includes an Alternative Fuels Infrastructure Regulation, which sets
targets for deploying electric charge point infrastructure and alternative fuel networks
including hydrogen refuelling. Furthermore, the Commission adopted a Sustainable and Smart
Mobility Package (2020) with the aim of making the European transport system sustainable,
smart and resilient (e.g. a 2030 30 million EV target).

This was elaborated by a Package of Measures for Efficient and Green Mobility (2021)
covering: updates to the regulation on the Trans-European Transport Networks?* (TEN-T) and
the Directive on Intelligent Transport Systems; a new urban mobility framework; and an action
plan to boost long-distance and cross-border passenger rail.

The overall strategy for decarbonisation of transport is a combination of demand
management/reduction, shifting use (away from private vehicles towards public transport)
and improvements in the journey experience (e.g. a move to EVs or integrated ticketing, etc.).

Irish Policy, Targets and Investment Requirement

The transport sector in Ireland accounts for approximately 16% of emissions (2021), and this
is required to be reduced by 50% by 2030 (on 2018 levels). To this end, an ‘avoid’, ‘shift’ and
‘improve’ framework has been adopted. A study was carried out by the OECD International
Transport Forum that simulated transport requirements for the Greater Dublin Area and
showed that the area’s mobility could be delivered with only 2% of the current number of
private vehicles (by means of ride sharing and reconfiguration of public transport).

The National Investment Framework for Transport in Ireland (2021) ensures that investment
is aligned with the National Planning Framework and supports delivery of the NDP’s National
Strategic Outcomes. In addition, both an Electric Vehicle Charging Infrastructure Strategy,
setting out a roadmap for the roll-out of the infrastructure, and a National Sustainability
Mobility Policy have been adopted.

In connection with the roll-out of EV charging infrastructure, it is worth noting that the (recast)
Directive on Common Rules for the internal Market for Electricity (specifically Article 33)
created the presumption that this will, by default, be undertaken by non-regulated/private
sector. Specifically, the electric Distribution System Operators will not undertake this activity
unless there is an established market failure. This is a key policy prescription to enable the kick
start of private investment in charging infrastructure.

22 Trans-European Transport Network is an EU-wide network of railways, roads, waterways, shipping routes, ports and airports and Ireland is now
part of two corridors: the North Sea-Mediterranean and Atlantic corridors. The Core network should be completed by 2030, the extended Core by
2040 and the comprehensive network by 2050. Notably, the Port of Galway has now been added to the Core network.
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The carbon budget for the sector, along with the measures for EVs and investment identified in
CAP-IIl, is set out in Table 14. Fleet electrification and the continuing use of biofuels (increasing
the blend to E10 for petrol and B20 for diesel) will provide the majority of the abatement.

Table 14: Key Targets and Investment Requirement for the Transport Sector

Sectoral Carbon Remaining Sectoral Sectoral Carbon

c”"'“":)“;%g;"'ss'°" Carbon Budget 2022 | Budget 2026 to 2030

Budget 2021 to 2025
MtCO, eq. to 2025 MtCO, eq. MtCO, eq.

54 10.9 431 37

m 75000 passenger EVs
m 20,000 commercial EV vans and 700 EV heavy goods vehicles
2025 KPI = 125,000 additional sustainéble journ.e.ys ' .
® 300 EV buses and expanding electrified rail services
® Bioethanol blend vol% E10
= Biodiesel blend vol% B12
20% share EV of total passenger car fleet
100% share EV of total new registrations of private car fleet
645,000 private EVs
20% EV share of total LGV fleet
95,000 commercial EVs
2030 KPI

3,500 low emission HGVs

30% EV share of new HGV registration

1,500 EV buses and expanding electrified rail services
Bioethanol blend vol% E10

Biodiesel blend vol% B20

EV passenger EV trucks / vans EV buses . EV charging
cars infrastructure

Inves.tment £34bn £7bn €1bn €1bn
Required

Incremental
25%
Investment

Source: Climate Action Plan

Transport is a much wider policy sphere than set out in the CAP. The NDP estimates €35
billion in investment in transport to 2030 with €15 billion allocated to the National Transport
Authority (NTA) (of which €8 billion is earmarked for Transport Infrastructure Ireland);
flagship projects include BusConnect, DART+ programme (to be delivered by 2030) and
Metrolink (in the 2030s). The attribution of this investment to the transition to net-zero is

not available; nevertheless, it is clear that (with the exception of public-private partnership
arrangements) it will be government spending financed by the Exchequer in the ordinary way.

The All-Island Strategic Rail Review was recently jointly commissioned by the Department of
Transport and the Department for Infrastructure in Northern Ireland and is currently under
public consultation. It contemplates a rail capital programme of €31.8 billion, most of which is to
be spent post 2030.
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Analysis and Commentary

The 50% reduction in emissions from the transport sector is set to be achieved through

a combination of demand reduction, a modal shift to public transport/active travel and
electrification of and use of biofuels in vehicles — domestic and commercial. Biofuels and green
hydrogen are expected to play a role in displacing fossil fuels in HGVs; Gas Networks Ireland
and Circle K are already offering BioCNG. Interestingly ElectroRoute recently announced it

will provide biomethane services to DHL fleet who have entered an arrangement with Stream
Bioenergy. Hydrogen may play a role in heavy transport, and trials are underway at Dublin Bus
and Irish Rail (retrofit of locomotives). Irish Rail have announced a new strategy to reduce their
emission by 51% by 2030

CAP-IIl sets out costed targets for fleet electrification (€43 billion), including EV charging
infrastructure (€1 billion). It also includes measures to increase the bioethanol and biodiesel
blends. This is in the wider context of an extensive transport policy framework involving a
spending programme in the order of €35 billion and an announced ban on sales of internal
combustion engines (by 2035), all in the timeframe up to 2030. Public investment will include
a wide range of areas including active travel (€360m/year), urban and rural road and light and
heavy rail infrastructure (Connecting Ireland) and improvements in integrated ticketing or
tickets for young people, etc.

The target of 940,000 EVs comprises 845,000 passenger vehicles and 95,000 light goods
vehicles, originally set out in CAP-II (up from 500,000 in CAP-I). When this target was originally
set, it equated to approximately 30% of the expected 2030 fleet size. SEAI estimates that there
is currently about 70,000 EVs and therefore the gap-to-target is 775,000 vehicles. ZEVI states
that approximately 40,000 electric vehicles have availed of grants since 2011, a slow uptake.
However, it must be borne in mind that there have been significant improvements in battery
technology (hence vehicle range) and infrastructure, along with changing consumer tastes, all
of which now bode well for increased public adoption of EVs. Also notable is that consumers are
being faced with the cost of retrofitting their homes.

The Society of the Irish Motor Industry (SIMI) estimates that new vehicle registrations will run
at approximately 100,000-120,000 vehicles per annum. Its statistics for April 2023 show that EV
registrations had a share of 20%. Moreover, a SIMI-commissioned report by Arup and economist
Jim Power (Reducing light fleet carbon emissions to achieve Irish Government targets)
contains scenarios of EV adoption, illustrating the ambition and challenge of the targets. They
also point out the global supply chain challenges, the small Irish market for right hand drive
vehicles and poor availability of used EVs. The issues with battery manufacturing have also
been well discussed in the Davy White Paper Energy Storage: Unlocking Renewable Power’s
Full Potential.

Taking the estimates as given, the vast majority of the spending will be consumer spending
and SME spending on fleets, financed by bank loans, Personal Contract Plans and/or savings.
To illustrate this, given an assumed purchase price of €40k per vehicle and the government
grant of €3,500, this equates to an approximately 10:1 ratio of private/public spending. Overall,
this implies approximate private funding of €39 billion and public funding of roughly €4

billion. This estimate does not include the cost of accelerated capital allowances and Vehicle
Registration Tax rebates for EVs that are in place. The Department of Finance has published an
interesting paper on the Potential fiscal impacts of the transition to a lower carbon economy in
Ireland covering lost taxation revenue from fossil fuels. For completeness, there is currently no
scrappage scheme for older vehicles that could otherwise assist with turning over the fleet.

In relation to charging infrastructure, the NDP has allocated €100 million? (to 2025) and
funding has also been made available (to ESB eCars) by the extra budgetary fund (the Climate
Action Fund). Overall, this would therefore imply public capital of the order of €100 million and
private capital of some €900 million.

23 There are various grants available: the SEAI funding covers home and apartment charging, and ZEVI will be funding the shared
island sports club infrastructure scheme, a ‘just transition’ community facilities charging scheme and possibly a scheme to accelerate
infrastructure provision on the motorway and primary road network and certain destination points.
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Transport

EV passenger
cars

EV trucks/
vans

EV buses

EV charging
infrastructure

In conclusion, of the €43 billion on electrification, approximately €39 billion is private capital
(consumer spending) and €4 billion is public capital (mainly grants). The wider spending

on transport policy set out in the NDP of €35 billion by 2030 will be public spending; the
attribution to climate policy is not known?. The key actions for this sector are to reduce
demand, roll out the EV charging infrastructure and continue to encourage the uptake of EVs.
The Davy view is summarised in Table 15.

Table 15: Davy view of the Investment Required in the Transport Sector to 2030: Consumer
spending in this sector is €42 billion. The estimate does not include the capital required for
hydrogen re-fuelling stations.

Climate Action Plan IlI Davy Estimate

e e A

25% €11bn €43bn  €43bn  €4bn  €39%bn  €39%bn

€34bn €42bn  €4bn  €38bn
€7bn
€1bn
€1bn €1bn €0bn €1bn

Source: Climate Action Plan; Davy analysis

Investment Opportunities in the Transport Sector

®= The EV target will require a significant investment in EV charging infrastructure. A
number of players have emerged in this area, including ESB eCars, EasyGo and GoEve
in public infrastructure while Ohme is gaining traction in the domestic sector with its
demand-side management functionality. Other companies like Jolt have combined
charging infrastructure with battery storage to provide rapid charge services.

® Galway-based company Xerotech is developing battery systems for transport and
commercial markets. SiDrive is an EU Horizons Fund-backed start-up in Limerick that is
developing next-generation Li-ion battery solutions.

® Ecovolve has developed a range of electric machines, including dump trucks which will
replace heavier fossil-fuel variants.

= Traditional fuel distributors like DCC, Applegreen and Circle-K are evolving their
refuelling infrastructure to reflect the growing adoption of EVs.

® | onger term, green hydrogen fuel cells are seen as a potential replacement for fossil
fuels in HGVs. Element2 is developing a hydrogen-based refuelling infrastructure in
the UK and Ireland. Galway Hydrogen Hub (GH2) is a pilot project that aims to fuel
commercial transport vehicles in Galway from domestically-produced green hydrogen.
The consortium consists of seven members - University of Galway, the Port of Galway,
CIE Group and Bus Eireann, Aran Islands Ferries, Lasta Mara Teo, Aer Arann Islands,
and SSE Renewables. More generally, the Alternative Fuels Infrastructure Regulation
will ultimately require hydrogen refuelling stations to be installed at various locations.

24 The Minister’s Foreword to the Electric Vehicle Charging Infrastructure Strategy 2022-2025 states the following ‘The National
Development Plan dedicates €1bn towards decarbonisation of transport in the period up to 2030
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= Vehicle sharing is already in place with companies like DriveYou, GoCar and YUKO active
as is bicycle sharing (Dublin Bikes, ESB). More generally, Mobility-as-a-Service (MaaS)
and ride sharing is an emerging area and there have been recent favourable changes to
legislation. There is opportunity for companies providing micro mobility hardware (e.g.
scooters) and software applications for integrated journeys (e.g. applications that via an API
links Taxi/Ride hailing APPs, the NTA’s integrated ticketing and MaaS service providers and
others). Collaboration with the owner management companies of multi-unit developments
(or other building managers) may also be fruitful — especially given the ever-tightening
numbers of allowed vehicle spaces.

Summary: Transport Sector
= Baseline (2018) - 12 MT emissions with a 16% share (2021).
= Object (2030) - 6 MT being 50% reduction on baseline.

m Measures - ‘Avoid-Shift-Improve), fleet electrification, EV charging infrastructure, biofuels
and public transport investment.

= Investment - €43 billion or €61 billion per annum or 2.3% of GNI*.
= Incremental Investment - €1.6 billion per annum or 0.6% of GNI*.

= Funding - €4 billion of public spending; €39 billion debt (consumer spending).
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Agriculture Sector
Analysis to 2030

EU and Irish Policy Backdrop

Across the EU, the food and agriculture sector accounted for 10.3% of emissions in 2021,
significantly below that of Ireland at 34%. This naturally poses challenges for Ireland. The sector
falls under the Effort Sharing Regulation, which requires all member states to make best efforts
to reach their individual targets. As part of the EU Green Deal, the overall policy for the sector is
contained in Farm to Fork, which identifies a number of key areas to address including the use
of nitrogen fertilizers, organic farming and biomethane as a renewable energy source.

The 2021 reform of the Common Agriculture Policy contains a commitment to developing ‘a
smart, sustainable competitive, resilient and diversified agricultural sector’ while contributing
to the European Green Deal. Under the revised Common Agriculture Policy, each member state
is obliged to submit a strategic plan outlining its key measures, including climate impact. Under
the latest version, Ireland is set to receive EU funding of almost €7.5 billion over the 2021-2030
period. When combined with national funding, this implies a total of almost €10 billion, including
over €15 billion dedicated to environmental and climate-based measures funded from the
hypothecated carbon taxes.

Irish Policy, Targets and Investment Requirement

The sector emitted 23.34MT of CO, equivalent in 2022 (a slight decrease from 2021) and
previously was on an increasing trend, driven by a combination of the expansion in the dairy
herd, post the abolition of the quota system in 2016, and growing food output.

The target is to reduce emissions from the sector by 25% by 2030 with an interim target of

a 10% reduction by 2025 (relative to 2018 levels of 23.39MT). This equates to a reduction of
5.75MT by 2030. Emissions from agriculture have two key drivers - livestock numbers and
fertiliser use. Biogenic methane from livestock accounts for the greatest share (65% of the total
agriculture emissions) and nitrous oxide accounts for 30% of the total; approximately 40% of
these emissions are associated with chemical nitrogen fertilisers. The means through which
both these factors will be addressed has been set out in the CAP-IIl and is summarised in Table
16 below.
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Table 16: Key targets and investment requirement for the agriculture sector

Sectoral Carbon Remaining Sectoral Sectoral Carbon

Budget 2021 to 2025 c“m"'i:)";‘:;;"'ss'°" Carbon Budget 2022 | Budget 2026 to 2030

MtCO, eq. to 2025 MtCO, eq. MtCO, eq.

23.09 82.91 9

106 6
2021-2025 2026-2030 Total Percent of
Target . . q
reduction reduction reduction target
Reducing chemical

nitrogen to 300k 0.4-0.45 01-0.2 0.5-0.65 10%
tonnes

Increased use of

0.35-0.45 0.08-0.12 0.43-0.57 9%

protected urea
Reduce cattle growing 028 055 073 13%
time
Improved animal 00 03-05 03-05 7%
breeding
Organic farming (75k

1 .2 ! %
ha to 450k ha) 0 0 03 °
PasFu.re-based feed 00 06 06 10%
additive
Biomethane (5.7TWh .
by 2030) 1.3 0.2 15 26%
Other including
improved animal

A .7 11 19%
feeding, extended 0 0 9
feeding, etc
Total 2.8-30 2.7-31 5.5-6.1 100%
Percent of 2030 target 49-52% 47-53%

Maximum usage of 330,000 tonnes Chemical N on land
24-25 months average finishing age of beef cattle
Production of up to 1TTWh of Biomethane

Construction of up to 20 AD plants

250,000 ha of organic farming

360,000 land dedicated to tillage

2025 KPI

Maximum usage of 300,000 tonnes Chemical N on land
22-23 months average finishing age of beef cattle
Production of up to 5TWh of Biomethane

Construction of up to 200 AD plants

450,000 ha of organic farming

400,000 land dedicated to tillage

- Electrification Reforestation Anaerobic Digestion

2030 KPI

Investment £1bn £1bn €1bn
Required

|

ncremental 50%

Investment

Source: Climate Action Plan

The investment requirement is identified in CAP-III at €3 billion, of which €1.5 billion (60%) is
incremental to business-as-usual
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Analysis and Commentary

Many of these targets above require behavioural changes by farmers, and it is therefore difficult
to quantify the investment required®. These behavioural changes may also require government
policy or supports. However, there are two areas that can be estimated, both of which are
consistent with the EU Farm to Fork strategy.

= the development of a biomethane solution using a range of feedstocks including animal
slurry, forage (silage, grass and other crops), food waste and commercial biodegradable
materials. These materials are processed in an Anaerobic Digestor, which releases biogas
that can be upgraded to biomethane. The residual material, called digestate, can be used as
a fertiliser that can replace chemical-based versions, thus helping to reduce nitrous oxide
emissions.

® anincrease in organic farming, which accounts for 5% of the target.

The development of a biomethane capability through anaerobic digestion (AD) is the identified
largest contributor to the target and is discussed in Food Vision 2030 and Ag Climatise. This
will also help to decarbonise the gas grid and in turn contribute to the decarbonisation of the
industrial and built environment and transport sectors (above). There has been notable work
carried out by GNI, including a RFI (Request for Information) from biomethane producers

and possible future initiatives on procuring biomethane to cover the GNI shrinkage gas. The
resulting report, ‘Biomethane Energy Report’ states:

"An indigenous biomethane industry would not only support the reduction of emissions of the
agricultural sector, but it would also provide significant opportunities for rural communities,
facilitate sustainable circular economies and significantly enhance security of energy supply.”

Policy in the form of a National Biomethane Strategy and the introduction of a Renewable Heat
Obligation is pending. The target equates to the production of TTWh of biomethane by 2025
and 5.7TWh by 2030 from an estimated 200 plants. We estimate this will require investment of
approximately €1.6 billion over the period.

Table 17: Key Targets and Investment Requirement for AD Plants

Implied Anaerobic

Prt()_c: \tl.l\;:i:;on Digestion :7t;nn\1;t(<::l) Invt(e:nn;ent
Capacity (MW)
2025 1.0 14 25 285
2030 5.7 651 25 1625

Source: Climate Action Plan; Davy analysis

The AD industry has been slow to develop given the lack of government supports. We believe
the industry needs long-term pricing contracts, similar to those provided in the electricity
sector to wind and solar under the Renewable Energy Support Schemes.

A biomethane price of approximately 9.0c/kWh%*is required to realise an investment return
(IRR) of 12%. Assuming current but volatile natural gas prices of 3.5¢/kWh, this implies support
of 55¢/kWh or an annual cost of over €300 million. This appears expensive as it implies a co st
of almost €190 per tonne of carbon abated compared to the current carbon tax of €48.50 per
tonne (although on a trajectory to €100 per tonne by 2030). This could also be viewed as a levy
of 0.5¢/kWh based on the 55TWh of gas consumption.

25 Fitzgerald makes an estimate in “The Macroeconomic Implications of Carbon Budgets for Ireland John FitzGerald, Second Draft,
14th September 2021” (See Bibliography).
26 For reference, the auction clearing price for offshore wind was 8.6 c/kWh.
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Initiative

Agriculture

Electrification

Reforestation

Anaerobic
Digestion
Organic
Farming

Investing in Tomorrow: Shaping a Net-Zero Future

In our view, with a secure long-term offtake agreement, the AD plants could secure 70-80%
(€£1,00-1,300 million) debt funding and attract corresponding equity investment of €300-
500m.

Finally, government has committed to introducing a Renewable Heat Obligation (RHO)
(currently in consultation) scheme in 2024. Under this scheme, distributors of heating fuel
would be obliged to ensure that a minimum proportion of the fuel they distribute is from
renewable sources. While the detail on the scheme is awaited, it is likely to include a penalty
on any distributor who fails to meet the target and these proceeds could then be used to
support the production of biomethane.

In conclusion, we estimate sector investment of the order of €1.6 billion to 2030, with the
majority of this funded by the private sector. For completeness, €3 million of state funding
for research into integrated anaerobic digestion and green biorefining demonstration has
been announced.

The Organic Farming Scheme offers drystock farmers €300/ha for the first two years post
conversion and €250/ha thereafter. Assuming a target of 375k ha increase in the area being
farmed organically, this implies a cost of over €100 million per annum (or €300/tonne of
CO, abated) or €0.7 billion of public money to 2030. Under the Common Agriculture Policy,
a total of €256 million is dedicated to achieving the target area of land under organic
production. This is public expenditure. A key action for this sector is the development of a
long-term support scheme/framework for biogas. Our overall view is summarised in Table 18.

Table 18: Davy view of the investment required in the agriculture sector to 2030

Climate Action Plan il Davy Estimate

e [t | et e o[

50% €2bn €3bn  €43bn €17bn €26bn €23bn €0.3bn

€1bn €10bn €10bn  €1.0bn
€1bn €10bn  €1.0bn
€1bn €1.6bn €16bn  €13bn €0.3bn

€0.7bn  €0.7bn

Source: CAP-Ill; Davy analysis
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Investment opportunities in the Agriculture sector

Despite this sector accounting for over one-third of total emissions, the investment
opportunities to date have been limited.

= While the prospects and potential for AD are significant, only a few companies have
managed to develop profitable operating models in the absence of government supports.
These include Green Generation in Kildare and Glenmore in Donegal, both of which are
injecting (and trucking) biomethane into the grid, and Ormonde Organics in Waterford.
Huntstown Bioenergy is close to re-opening its plant in North Dublin. A number of plants
are in planning or under construction, including Evergreen Agricultural Enterprises in
Kildare and GreenGas in Limerick.

® BHSL has a food-to-waste business that is focused on generating energy from poultry litter
using a different technology based on pyrolysis.

Summary: Agriculture Sector

= Baseline (2018) - 23 MT emissions with a 33% share (2021).

= Object (2030) - 17.25 MT being 25% reduction on baseline (rounding accepted).

m Measures - Behavioural change, Anaerobic Digestion, Biogas/Biomethane, Reforestation,
Organic Farming

= Investment - €4.3 billion or €0.6 billion per annum or 0.2% of GNI*.
= Incremental Investment - €0.3 billion per annum or 0.1% of GNI*.

= Funding - €1.7 billion public spending; €2.6 billion private with €2.3 billion debt and €0.3
billion equity.
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Equity Markets’
Perspective

In the electricity sector, the capital expenditure associated with the power generation capacity
build out is estimated to be €28 billion (Table 9) from private sources, which equates to an
average annual investment requirement of approximately €4.0 billion out to 2030.

However, like many other countries, Ireland’s ever-increasing ambition is challenged by a more
difficult economic backdrop. Given its capital-intensive growth characteristics, the energy
transition sector is particularly exposed to several economy-wide headwinds at present,
including a materially higher cost of capital, increasing construction costs and supply chain
challenges alongside other industry-specific issues mentioned above.

The sector returns outlook has become uncertain as a result. It is this, rather than ambitious
policy and targets, that is currently framing the investment debate.

Sector Performance - Returns and Valuation

Historically, the publicly listed energy transition sector outperformed the broader European
equity market in six of the seven years from 2014 to 2020. For the period in aggregate, the
sector delivered total shareholder returns, as measured by our Davy Energy Transition Equity
Index, of almost 240%. On a comparable basis, the broader market delivered shareholder
returns of approximately 45%.

However, the sector’s performance has come under pressure more recently. From the end

of 2020 to August 2023, sector total returns were -20% compared to +27% for the broader
European market - reflecting a worse, and still uncertain, returns opportunity for investors. This
is shown in Figure 2.

Figure 2: Davy Energy Transition Equity Index annual total returns performance relative to
broader European market

50% 44%

40% 33%
30%  24% 24%
19%
20%
10% I - % I I I I 2%
0% — -
[ | [ | - I

(10%)
8%)
(20%) (13%)
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
YTD
m Davy Energy Transition equity index m FTSE Eurofirst 300

Source: Davy Research; FactSet
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Sector valuation has followed a similar path: having peaked in December 2020 at 24x the next-
twelve-months profit to earnings ratio, it has since de-rated heavily, coinciding with the step-
up in economic headwinds (and developed world government bond yields (Figures 3 and 4)).
Valuations today are materially different as a result, with the index trading on 13x next-twelve-
months profit to earnings ratio.

Figure 3: The sector has de-rated significantly in absolute and Figure 4: The sector de-rating coincided with the rise in
relative terms since the end of 2020 (NTM P/E) European government bond yields (and economic headwinds)
250x 25.0x (1.0%)
0.0%
20.0x 20.0x
1.0%
15.0x 15.0x
2.0%
10.0x 10.0x
3.0%
5.0x 5.0x 4.0%
Feb-14 Feb-16 Feb-18 Feb-20 Feb-22 Feb-20 Feb-21 Feb-22

Davy Energy Transition equity index NTM P/E

Davy Energy Transition equity index FTSE Eurofirst 300

Source: Davy Research; FactSet Source: Davy Research; FactSet

Capacity Additions

The uncertain returns outlook and less financeable development conditions are challenging the
desired build-out of renewable power generation capacity.

So far in 2023, there have been several disappointing industry developments that suggest
capacity additions are being (or will be) delayed or put at risk. Many projects are now also likely
to be of less value than previously anticipated. For example:

m There were disappointing results in the UK Auction Round #5 (AR5) that have cast doubt
on the UK offshore 50GW 2030 target: the strike price on offer in the recent Contracts for
Difference auction was insufficient to secure a single bid from a new offshore wind farm.
This disappointing result followed confirmation that Vattenfall will halt Boreas, its 1.4GW
offshore wind farm that had successfully secured subsidy support in the previous AR4
auction. Unviable project economics are now risking a medium-term capacity gap, which
may hinder the UK’s efforts to increase the installed offshore capacity base from 14GW to
50GW by 2030. The AR5 subsidies awarded to other technologies including onshore wind,
solar and other technologies was also the lowest since 2017.

= |n August, @rsted announced the anticipated DKK16bn ($2.3bn) write-down of its near-
term US offshore development portfolio due to the impact of supply chain disruption
(c.$0.7bn), lack of favourable progress in investment tax credit guidance (c.$0.8bn)
and increased interest rates (c.$0.7bn). It stated that its near-term US offshore wind
development portfolio does not meet its value creation target on a lifecycle basis. Similarly,
subsidiaries of Shell and Iberdrola have both recently paid termination fines to cancel
offshore power purchase agreements as the previously agreed terms meant the projects
were no longer economic.

These anecdotal examples chime with the broader data sets and experience. There has been
a meaningful decline in asset financing transactions in both the US and UK markets. The 2023
year-to-date transactions in the UK and US are just 61% and 30% of 2019 levels respectively
(Figures 5 and 6).
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Figure 5: Number of financial transactions in UK renewable
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Ireland Renewable Energy Support Scheme Auctions

Ireland is no different and the recent RESS 3 auction results highlight risks to medium-term
capacity additions. A similar set of challenges is threatening the continued expansion of
renewable and associated infrastructure in Ireland.

Alongside economy-wide headwinds (rapid increase in interest rates; rising cost and complexity
of construction), the investment community is especially mindful of several other issues that
may impact the investment opportunity in Ireland discussed above.

= | imited progress in establishing an offshore sector, including the absence of a robust
planning and development framework to date and insufficient associated infrastructure
(including ports) and skills.

= Planning constraints now impacting the onshore sector - it is now over 12 months since the
last onshore wind farm was granted planning permission.

= | ittle available grid capacity to match the needs of an increasingly distributed and
renewable power generation model. As an island, the development of sufficient
interconnection and energy storage capacity is also critical.

m A scarcity of required labour skills and expertise across most elements of the energy
transition value chain.

The impact of these headwinds is also similar - there has been a significant decline in the
quantity of recent Irish energy transition transactions. While there were 35 renewable energy
financial transactions in Ireland in 2019, there were just 19 transactions in 2022. So far in 2023,
there has been just seven renewable energy financial transactions (Figure 7).

Figure 6: Number of financial transactions in US renewable
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Figure 7: Number of financial transactions in Irish renewable energy sector per annum
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The recent RESS 3 auction results confirm that these developments and financing challenges
are already impacting the pace of medium-term onshore capacity additions (just three of the 23
successful RESS 3 projects were onshore wind, with the remainder solar).

Table 19: Overview of RESS auction submissions

Date Aug - 20 Jun - 22 Sep - 23

Successful 82 80 23 72%
projects

Uns.uccessful 26 50 8

projects

Total 108 130 31 %

submissions

Total subsidies .
awarded (GWh) i 2,748 934 -58%

Source: Eirgrid

Compared to RESS 1, there was approximately 70% fewer individual submitting applications for
support in RESS 3, with challenges in the planning system and auction structures, alongside
the inflationary impact on potential project returns, among the issues cited for below expected
interest levels.

Compared to an initial RESS3 target of 2,500-3,000GWh, just 935GWh of subsidy support
was awarded. The disappointing auction results alone have created a c.0.6GW hole in Ireland’s
previous onshore wind growth expectations.
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Discussion and
Conclusions

The purpose of this paper is to catalogue the investment opportunities that are arising from
the energy transition; to set out the quantum and scale; to classify it as either public or private
spending; and to establish how it could be funded.

Given the nature of the underlying issue (i.e. climate change), it is in the first instance the role
and responsibility of government to address it (in a Hobbesian sense). This is accomplished by
putting in place a policy and legislative framework that causes coordinated action (specifically
for our purpose, investment). The framework is therefore interesting insofar as it creates

and reveals (in many publications) the approximate investment opportunity and quantum.
This White Paper therefore reviewed the literature to outline and catalogue the investment
opportunity and quantum by researching international norms (i.e. ‘top down”) and examining
the domestic sectors (i.e. ‘bottom-up’).

Investors and the financial services industry are very interested in whether the framework is
investable, i.e. whether business cases can be formed, and the benefits realised. This requires
a framework that is supportive and enduring. We have concluded that the framework is in fact
set to intensify in the coming years. An on-the-ground equity markets’ perspective has also
been given.

The Investment Quantum

A review of the literature internationally and various studies established that the quantum is of
the order of $5 trillion or 5% of World GDP per year out to 2050.

Given the historic way in which climate targets have evolved in Ireland, there are currently two
major milestones at 2030 and 2050. There is more detail and research material available for
2030 than for 2050. Our overall view of the investment quantum to 2030 - as discussed sector-
by-sector in this paper and aggregated and set out in Table 19 - is approximately €129 billion -
€18.5 billion, or 6.8% of GNI*, per year (in incremental terms €7.8 billion or 2.9% of GNI*).

From 2030 to 2050, the quantum is of the order of €200-250 billion (or €10-12.5 billion or 41%
of GNI* per year).
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Table 20: Investment Requirement for the Energy Transition in Ireland to 2030. All figures are given in €bn
unless otherwise stated

Climate Action Plan il Davy Estimate
Sector Initiative
Low Total Total Equity
Electricity 50% €18 €35 €43 €43 €32 €N
Wind and Solar €23 €24 €24 €17 €7
TSO/DSO Upgrades €9 €1 €13 €14 €14 €13 €1
Backup Capacity €1 €1 €1 €1
Storage €4 €4 €1 €3
Transport 25% €1 €43 €43 €4 €39 €39
EV passenger cars €34 €42 €4 €38
EV trucks/vans €7
EV buses €1
EV chargi
=venerging €1 el €0 €1
infrastructure
Buildings Residential 50% €12 €23 €23 €13 €10 €10
Insulation in homes
X €1
(retrofitted)
Heat Pumps in homes €9
District Heating in
€3
homes
Buildings Commercial 53% €7 €13 €13 €13 €12 €13
Insultation in
. - €2
commercial buildings
DH and HP in
. - €3
commercial buildings
Other €8
Industry 63% €2 €3 €3 €3 €3 €0.3
Electrified heat I
. i !e eat supply e
in alumina
Heat pumps and electric el
boilers
Agriculture 50% €2 €3 €43 €17 €26 €23 €03
Electrification €1 €10 €10 €10
Reforestation €1 €10 €10
Anaerobic digesters €1 €16 €16 €13 €0.3
Organic Farming €0.7 €0.7
Total €120 42% €50 €120 €129 €18 €110 €97 €12.9
Consumer Spending €57

Source: CAP-Ill and Davy Analysis
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Government Investment

Government’s role in the energy transition will be to develop and implement the policy

and legislative framework and to provide for and make the necessary public spending. For

the purpose of this White Paper, government or public spending is interesting insofar as

it demonstrates the state’s commitment to the framework, advances its objectives (e.g.
encourages behavioural change) and results in ‘crowding in’ of private investment. The latter is
exemplified by the EV grants and the home retrofit grants.

Of the €18 billion (to 2030) of public spending identified in Table 19, it is unclear what
proportion may result in fixed capital formation and could therefore strictly be regarded as
investment per se. It is, however, clear that this €18 billion is only a portion of the overall
government spending on net-zero out to 2050. For example:

= The Transport sector has €35 billion earmarked in the NDP (which is distinct from the
amounts set out in Table 19).

= Uisce Eireann?is investing €5 billion up to 2024 (2020/24 Revenue Control #3).

= The Ports® are making significant investment, informed to some extent by a Policy
Statement on the facilitation of Offshore Renewable Energy by Commercial Ports in Ireland.

Some portion of these (and other government spends) could reasonably be attributed to net-
zero. However, there is no overall figure available regarding the total government spend that
can be attributed to net-zero. Therefore, the €18 billion (above) is a lower-bound estimate and
a large portion, likely tens of billions, of the NDP expenditures that could also be reasonably
included.

For completeness, one of the impact themes of the Irish sovereign development fund Ireland
Strategic Investment Fund (ISIF) is also climate. ISIF has a commitment to invest €1 billion
over a five-year period and has to date invested in several companies and dedicated funds.

Consumer Spending

Consumer spending of €57 billion, including electric cars (€34 billion) and home retrofits/heat
pumps (€23 billion), have been identified above (along with grant aid). Clearly, there is also
much more extensive consumer spending on net-zero. This spending will be financed from a
combination of debt and savings. SBCI is seeking to introduce a new loan guarantee product
and the retail banks are active in this sector.

Private Sector Investment

A key interest of this White Paper is to establish the quantum of private investment that will be
funded by the capital markets. For clarity, the investment is hereby classified or referred to as
private regardless of whether it is undertaken by a state-owned company or whether it is on
foot of a regulatory arrangement, the cost of which is ultimately recovered from the electricity
customer by tariffs and/or levies. For example, electricity sector investments may come about
by way of:

m contracts let pursuant to the Renewable Energy Support Scheme (backed by a Public
Service Obligation levy®); let by the Capacity Market; let by the Temporary Emergency
Generation Scheme; or let under the EirGrid DS3 programme;

27 Uisce Eireann is the national water utility and is funded by a combination of commercial revenue and Exchequer funding. It is
currently operating under the approved Revenue Control #3 (2020-2024), which provided for a capital allowance of €4,523m, recently
increased by €556m. Uisce Eireann has some revenue that is commercial and the balance Exchequer funded.

28 With the exception of Greenore port, Ireland’s ports are state owned, raising revenue from pilotage, towage, storage, cargo handling
and ancillary services.

29 The PSO levy in the electricity sector is paid by electricity consumers (no Exchequer impact), whereas the PSO routes in the
transport sector are Exchequer funded by the Public Service Provision Payments. Interestingly, the operation of the PSO and its
connection with financing has drawn some criticism by industry players in the recent CRU docket on setting the PSO and R-Factor for
the 2023/2024 period.
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= in the case of the transmission and distribution operators undertaken by way of a
regulatory compact.

® 3 cap-and-floor regulatory regime for interconnectors.

For these purposes, in the Electricity sector, the entities fall into three categories of interest:
(a) the commercial state companies (discussed separately below);

(b) the multi-national corporations and/or or utility majors; and

(c) the ‘balance’.

The Irish market is part of the wider Ireland/Northern Ireland Single Electricity Market and

is tightly connected with the GB market® and also part of the EU internal energy market.

In recent years, multinational utility majors and conglomerates are investing on land and in
the offshore sectors including Engie, SSE, EDF, Statkraft, Hanwa, Mitsui, Mitsubishi, RWE,
Orsted (with ESB), Ibderola, ENEL and EDP/Engie (with BnM in Ocean Winds). Some of these
investors are state owned, whereas some are private and some are listed.

Electricity Markets

The European Internal Energy Market is making cross-border investment a reality and Ireland
is no exception. The Single Electricity Market (SEM) for the island of Ireland was opened in
November 2007. It was significantly reformed to conform with the then emerging European
Target Model (as set out in the third legislative package and subsidiary Network Codes/
Guidelines to promote market integration) in October 2018. The capacity payment mechanism
was also reformed to introduce a Capacity Market at that time.

The ‘coupling’ of markets by way of interconnectors requires a coordinated calculation of the
capacity available by corresponding TSOs. Accordingly, Interim Cross Zonal TSO Arrangements
were put in place in September 2017 for a region that became known as Ireland-UK (IU). The
island of Ireland then became coupled (in the day-ahead timeframe) with GB and the wider EU
and intra-day markets were also established. There arrangements were expected to be replaced
by enduring arrangements to be undertaken in the fullness of time by the relevant Regional
Security Coordinator (in this case Coreso).

Long-term transmission rights in the form of Financial Transmission Rights-Obligations (FTRs)
on the interconnectors were introduced for timescales longer than Day-Ahead and allocated on
the Single Allocation Platform administered by the Joint Allocation Office.

However, following the withdrawal of the UK from the EU (31/12/2020), limited coupling with
GB now takes place only in the Intra Day time period (and the island of Ireland is no longer
coupled with the EU) nor are FTRs sold for the Irish Sea interconnectors (but regulatory inquiry
is underway about possibility of selling Physical Transmission Rights and on compensation for
curtailment). Work is underway on a new GB-EU coupling arrangement as set out in the Trade
and Cooperation Agreement known as Multi-Region Loose Volume Coupling.

30 UK withdrawal from the EU saw it depart from EU market coupling arrangements (known as Single Day Ahead Coupling, and the
Ireland-UK Capacity Calculation Region ceased to exist) . Replacement arrangements for the Irish Sea interconnectors were put

in place pending progress on new arrangements known as multi-region loose volume coupling (as contemplated in the Trade and
Cooperation Agreement).
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There is also a vibrant domestic sector with a wide range of entities participating in renewable
auctions (wind and solar), in energy storage, EV infrastructure and in grid edge services
(GridBeyond, ElectroRoute). In a former Davy White Paper Irish Solar’s Time to Shine, an
analysis of the players in that sector was presented that was seen as largely fragmented and
may mature by way of a consolidator, in the same manner as Greencoat Renewables plc
(brought to market by Davy in 2017) performed in the wind sector.

Overall, and by this reckoning of private investment, the Davy view of the private investment to
2030 built up sector by sector above is of the order of €110 billion.

State Owned Enterprice/Semi State Investment

The commercial state companies will make a significant contribution to the energy transition
and account for a large proportion of the investment.

= GNI is making a significant contribution to accommodate biomethane onto the existing
gas grid and ultimately to repurpose the whole grid for the hydrogen economy, as set out
in its strategy Keeping Ireland’s Energy Moving. CRU has recently proposed a total capital
allowance of €952 million for Price Control #5 period from October 2022-September 2027,
which is an increase over that spent on capital in Price Control #4 period of €725 million.

= ESB (Driven to Make a Difference: Net Zero by 2040) itself and as owner of ESB Networks
(Networks for Net Zero Strategy above) will have a role in expanding the on-land grid to
accommodate electrification and other activities in the power generation and customer
services areas, all of which will require a significant upswing in investment.

= Bord na Ména is undertaking a significant transformation From Brown to Green from
a peat/horticultural business to a leading national renewable energy company and is
undertaking a €2.7 billion investment programme.

= EirGrid has a central role in the industry (this is well set out in Shaping (ibid)) and has taken
on a significant new role as developer of the offshore grid and the Celtic Interconnector
(and a perhaps future interconnection) involving a spend (as set out above) of c.€5.0 billion
to 2030.

= Coillte and ESB have entered a joint venture FuturEnergy Ireland to develop renewable

energy and have recently put in place a strategic relationship with Greencoat Renewables
plc to purchase future assets (see below).
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Incremental Investment

It is interesting to view the aggregate investment requirement in comparison to business-
as-usual and as a proportion of modified GNI. Table 20 sets out the incremental investment
requirement and the reported 2022 gross capital formation sector by sector in the National
Accounts.

Table 21: Incremental investment requirement for the energy transition in Ireland to 2030

Davy Estimate Incremental Investment

X . Incremental
Private Debt | Equity | Annum % GNI* GFCF 22 %GNI* | Investment | %GNI*
€bn €bn €bn
€bn
€16

Electricity €43 €43 €32 €1 €6.1 2.3% 0.6% €31 11%
Transport €43 €4 €39 €39 €6.1 2.3% €3.2 1.2% €15 0.6%
Buildings
. . €23 €13 €10 €10 €33 1.2% €70 2.6% €16 0.6%
Residential
Buildings
. €13 €13 €12 €13 €19 0.7% €16.7 6.1% €10 0.4%
Commercial
Industry €3 €3 €3 €0.3 €0.43 0.2% €0.3 0.1%
Agriculture €43 €17 €26 €23 €03 €06 0.2% €13 0.5% €03 0.1%
Total €129 €18 €110 €97 €129 €18.5 6.8% €29.8 10.9% €78 2.9%

Source: Climate Action Plan, National Accounts, Davy Analysis

The overall quantum of €129 billion to be spent over seven years (2024 to 2030) represents
an annual investment of approximately €18.5 billion per year or €7.8 billion incremental (2.9%
of GNI®). This may appear high; however, it should be recalled that GNI* excludes a part of the
multinational sector.

The total economy-wide modified investment in 2022 was €54.2 billion or approximately 20%
of GNI*. Viewed in this light, the incremental investment from the energy transition would raise
this to approximately 23% of GNI*.

In the electricity sector, the largest increment would need to take place with annual average
investment rising from €1.6 billion to €31 billion or an increment of 1.1% of GNI*.

The combined annual spends on retrofitting of both residential and commercial buildings at
€26 billion per annum could also be usefully viewed in light of the total repair and maintenance
investment spending on buildings in 2022, which was €4.2 billion or 60%.
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Funding

Given that the commercial state companies are government owned, they mostly rely on the
debt capital markets and bank borrowings for their financing. ESB and GNI both have credit
ratings and can therefore directly access the bond markets. For example, ESB recently sold
bonds (€500 million 5-year at 4.074% and €500 million 12-year green bond at 4.361%). The
other companies may access the private placement markets.

Individual projects may be structured and organised so that they can engage partners (with
expertise and finance), access project finance, grant funding and, in some cases, funding from
the European Investment Bank. In the future, as the need arises this could also be adapted to
bring in innovative forms of equity, especially given the scale of the above investment demand.

The projected growth of EirGrid, as discussed above, is striking. In the CRU paper Offshore
Revenue Recovery Model - EirGrid, the following interesting statement is made:

"The CRU is of the view that EirGrid will require significant levels of equity to be injected
into the business in order to raise sufficient capital to fund the build out of the offshore
transmission grid. Clarity is required on the sources and level of equity that will be provided
(i.e., will it be provided by its Shareholder, European grant funding, energy consumers, third-
party, etc.) This is paramount to support the obligations that are placed on EirGrid and the
development of an appropriate revenue recovery model."

Private equity is already beginning to play an increasing role. Energia/l-Squared, Gore Street,
Gresham House along with the Temporis Aurora Fund and the AlB/Foresight SME Impact
Fund are all active along with a variety of players in the wind and solar sector. For example,
Macquarie is active in offshore Wind; Partners Group in the Greenlink interconnector; and
Foresight in MaresConnect interconnector.

The overall Davy view is that of the €110 billion of private investment by 2030, €97 billion

will be debt funded and €13 billion equity funded. As discussed above, the current economic
conditions are challenging for investment in the required energy transition infrastructure. This
therefore requires:

® The realignment of support for the industry, including greater incentives and a
reassessment of subsidy budgets that better reflect the true increase in development and

build cost inflation.

= Delivery on recent commitments to make the progressing of projects through the planning
and design phase easier; and

= Evidence that projects can be delivered on a predictable timeline.

Unless private capital returns are underpinned in such a fashion, the current pressure on equity
valuations, and as such investment activity, is likely to persist.
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DL002636.pdf

= National Development Plan 2000-2006 http://opac.oireachtas.ie/AWData/Library3/Library2/
DL500008.pdf

= National Development Plan 1994-1999 http://opac.oireachtas.ie/AWData/Library3/Library2/
DL026478.pdf

= National Development Plan 1989-1993 http://opac.oireachtas.ie/AWData/L ibrary3/Library2/

DL046149.pdf

State Enterprise

m ESB switch from coal to oil at Moneypoint power plant could drive up emissions,
environmental group warns — The Irish Times

= Uisce Eireann capital programme - Capital-Investment-Plan-2020-2024-Explanatory-
Booklet.pdf (water.ie) and the utility is presently operating under Revenue Control #3 for
the period 2020-2024.

= |rish Water Revenue Control 3 - Interim Review https://cruie-live-
96cab4acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022977-
Decision-Paper-Irish-Water-Revenue-Control-3-Interim-Review.pdf

= Update to Irish Water’s Revenue Control 3 (RC3.5) - Irish Water’s Updated Capital
Investment Plan https://cruie-live-96cab4acab2247eca8a850a7e54b-5b34f62.divio-media.
com/documents/CRU20085-Update-to-Irish-Waters-Revenue-Control-3-RC3.5-Irish-
Waters-Updated-Capital-l.pdf

m ESB’s 2040 strategy Driven to Make a Difference: Net Zero by 2040 Our Strategy (esb.ie)



https://opac.oireachtas.ie/knowvation/app/consolidatedSearch/#search/v=grid,c=1,q=field26%3D%5B1978%
https://opac.oireachtas.ie/knowvation/app/consolidatedSearch/#search/v=grid,c=1,q=field26%3D%5B1978%
https://opac.oireachtas.ie/knowvation/app/consolidatedSearch/#search/v=grid,c=1,q=field26%3D%5B1978%
https://www.teagasc.ie/media/website/crops/crops/EnergyWhitePaper12March2007.pdf
https://www.teagasc.ie/media/website/crops/crops/EnergyWhitePaper12March2007.pdf
https://www.gov.ie/en/publication/550df-the-white-paper-irelands-transition-to-a-low-carbon-energy-future-2015-2030/
https://www.gov.ie/en/publication/550df-the-white-paper-irelands-transition-to-a-low-carbon-energy-future-2015-2030/
https://assets.gov.ie/10209/8ad1d5cf6a9749f89dcb83dd587ade0d.pdf
https://assets.gov.ie/203558/f06a924b-4773-4829-ba59-b0feec978e40.pdf
https://assets.gov.ie/203558/f06a924b-4773-4829-ba59-b0feec978e40.pdf

https://assets.gov.ie/243585/9942d689-2490-4ccf-9dc8-f50166bab0e7.pdf

https://assets.gov.ie/243585/9942d689-2490-4ccf-9dc8-f50166bab0e7.pdf
https://www.gov.ie/en/campaigns/09022006-project-ireland-2040/
https://www.gov.ie/en/publication/774e2-national-development-plan-2021-2030/#
https://www.gov.ie/en/publication/774e2-national-development-plan-2021-2030/#
https://assets.gov.ie/37937/12baa8fe0dcb43a78122fb316dc51277.pdf
https://assets.gov.ie/37937/12baa8fe0dcb43a78122fb316dc51277.pdf
https://pai.ie/national-development-plan-where-will-the-e116-billion-be-invested/
https://pai.ie/national-development-plan-where-will-the-e116-billion-be-invested/
https://assets.gov.ie/9967/171045a52627428eb387a2ccff21db84.pdf
https://assets.gov.ie/9967/171045a52627428eb387a2ccff21db84.pdf
https://assets.gov.ie/194583/52f32185-6c67-4a3e-bec4-9a4a1345873f.pdf
https://assets.gov.ie/194583/52f32185-6c67-4a3e-bec4-9a4a1345873f.pdf
http://opac.oireachtas.ie/Data/Library3/Library2/DL002636.pdf 
http://opac.oireachtas.ie/Data/Library3/Library2/DL002636.pdf 
http://opac.oireachtas.ie/AWData/Library3/Library2/DL500008.pdf  
http://opac.oireachtas.ie/AWData/Library3/Library2/DL500008.pdf  
http://opac.oireachtas.ie/AWData/Library3/Library2/DL026478.pdf 
http://opac.oireachtas.ie/AWData/Library3/Library2/DL026478.pdf 
http://opac.oireachtas.ie/AWData/Library3/Library2/DL046149.pdf  
http://opac.oireachtas.ie/AWData/Library3/Library2/DL046149.pdf  
https://www.irishtimes.com/environment/climate-crisis/2023/06/07/esb-switch-from-coal-to-oil-at-moneypoint-power-plant-will-drive-up-emissions-environmental-group-warns/
https://www.irishtimes.com/environment/climate-crisis/2023/06/07/esb-switch-from-coal-to-oil-at-moneypoint-power-plant-will-drive-up-emissions-environmental-group-warns/
https://www.water.ie/projects/strategic-plans/capital-investment-plan/Capital-Investment-Plan-2020-2024-Explanatory-Booklet.pdf
https://www.water.ie/projects/strategic-plans/capital-investment-plan/Capital-Investment-Plan-2020-2024-Explanatory-Booklet.pdf
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022977-Decisio
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022977-Decisio
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022977-Decisio
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU20085-Update-to
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU20085-Update-to
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU20085-Update-to
https://esb.ie/sustainability/esg-hub/our-esg-strategy#:~:text=ESB%27s%202040%20strategy%20Driven%20to,the%20necessary%20pace%20and%20scale.
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ESB and Coillte joint venture Proudly powering the nation - FuturEnergy Ireland

Bord na Mona strategy from Brown to Green Bord na Ména delivering on climate action -
Bord Na Mona

Capacity Market Capacity Market (sem-o.com)

Integrated Cross Zonal TSO Arrangements Interim-Cross-Zonal-TSO-Arrangements-for-GB-
ISEM-go-live-Publication.pdf (sem-o.com)

Interim trading arrangements GB Market Post-Brexit | EPEX SPOT

Coreso Regional Security Coordinators evolve into Regional Coordination Centres | Coreso
Joint Allocation Office JAO - Leading service provider for TSOs

Single Intra-Day Coupling Single Intraday Coupling (SIDC) (nemo-committee.eu) and Single
Day-Ahead Coupling Single Day-ahead Coupling (SDAC) (nemo-committee.eu)
Commission Regulation (2015/1222) guideline on capacity allocation and congestion
management EUR-Lex - 32015R1222 - EN - EUR-Lex (europa.eu)

Removal of IU Capacity Calculation Region ACER 3rd Decision_merged.pdf (entsoe.eu)
Commission Regulation (2016/1719) guideline on forward capacity allocation (Text with EEA
relevance) EUR-Lex - 32016R1719 - EN - EUR-Lex (europa.eu)

Cost Benefit Analysis of MRLVC Microsoft Word - MRLVC CBA_summary report_April 2021
final_publication (eirgridgroup.com)

Trade and Cooperation Agreement The EU-UK Trade and Cooperation Agreement (europa.
eu)

m SEM-GB Cross Border Trading GB-SEM Trading Decision Paper .pdf (semcommittee.com)
m Consultation on Compensation Arrangements for NTC Reductions Consultation on

Compensation Arrangements for Net Transfer Capacity Reductions | SEM Committee

Davy Decarbonisation White Papersz

Irish Solar’s Time to Shine Irish Solar's Time to Shine (davy.ie)

Energy Storage: Unlocking Renewable Power’s Full Potential Energy Storage: Unlocking
Renewable Power’s Full Potential | Davy

Identifying the Opportunities in an Accelerated Energy Transition Banking on Net Zero

(davy.ie)

Davy Horizons White Papers

Future Proofing Financial Reporting For Sustainability | Davy
COP27 - Climate finance plans advance | Davy

Climate Change, Corporates and Capital Markets | Davy
Responsible Sourcing in Value Chains | Davy

The ABCs of ESG

Electricity and Gas (Transmission and Distribution) System Operators

Shaping-Our-Offshore-Energy-Future-April-2023-Brochure.pdf (eirgridgroup.com)
Grid25-Implementation-Programme-2011-2016.pdf (eirgridgroup.com)

EirGrid's GRID25 Report (pleanala.ie)

Biomethane - At the heart of Ireland’s clean energy future The Biomethane Energy Report
(gasnetworks.ie)

EirGrid Offshore Revenue Recovery Model - EirGrid Offshore Grid Connection | CRU.ie
GNI's GRAZE Gas Project https:/www.gasnetworks.ie/business/renewable-gas/
mitchelstown/

ESB Networks 2030 Strategy ESB Networks Strategy: Networks For Net Zero

GNTI’s price control #5 (PC5) to cover the period October 2022 to September 2027 is
currently being determined and the CRU have issued a strategy paper setting out for
consultation certain allowances Gas Networks Ireland Price Control 5 | CRU.ie

Electricity price-review-#5 covering the period 2021 to 2025 for EirGrid and ESB Networks
-Summary-Note CRU20159-Price-Review-Five-Summary-Note-1.pdf (divio-media.com).
Celtic Interconnector costs are estimated at €1,623m as set out in this note. EirGrid

is responsible for 65% of the costs up to €1,178 (€766m) and 50% of the balance
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https://futurenergyireland.ie/
https://www.bordnamona.ie/bord-na-mona-delivering-on-climate-action/
https://www.bordnamona.ie/bord-na-mona-delivering-on-climate-action/
https://www.sem-o.com/markets/capacity-market-overview/
https://www.sem-o.com/documents/general-publications/Interim-Cross-Zonal-TSO-Arrangements-for-GB-ISEM-go-live-Publication.pdf
https://www.sem-o.com/documents/general-publications/Interim-Cross-Zonal-TSO-Arrangements-for-GB-ISEM-go-live-Publication.pdf
https://www.epexspot.com/en/gb-market-post-brexit
https://www.coreso.eu/regional-security-coordinators-evolve-into-regional-coordination-centres/
https://www.jao.eu/
https://www.nemo-committee.eu/sidc
https://www.nemo-committee.eu/sdac
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32015R1222
https://eepublicdownloads.entsoe.eu/clean-documents/nc-tasks/ACER%203rd%20Decision_merged.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2016.259.01.0042.01.ENG
https://www.eirgridgroup.com/site-files/library/EirGrid/MRLVC_CBA_summary_report_April_2021_final_publication.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/MRLVC_CBA_summary_report_April_2021_final_publication.pdf
https://commission.europa.eu/strategy-and-policy/relations-non-eu-countries/relations-united-kingdom/eu-uk-trade-and-cooperation-agreement_en
https://commission.europa.eu/strategy-and-policy/relations-non-eu-countries/relations-united-kingdom/eu-uk-trade-and-cooperation-agreement_en
https://www.semcommittee.com/sites/semc/files/media-files/GB-SEM%20Trading%20Decision%20Paper%20.pdf
https://www.semcommittee.com/news-centre/consultation-compensation-arrangements-net-transfer-capacity-reductions
https://www.semcommittee.com/news-centre/consultation-compensation-arrangements-net-transfer-capacity-reductions
https://www.davy.ie/market-and-insights/insights/capital-markets/irish-solars-time-to-shine.html#:~:text=Davy%20views%20three%20practical%20routes,competing%20technology%20in%20this%20auction.
https://www.davy.ie/campaign/energy-storage-unlocking-renewable-powers-full-potential.html
https://www.davy.ie/campaign/energy-storage-unlocking-renewable-powers-full-potential.html
https://www.davy.ie/market-and-insights/insights/capital-markets/banking-on-net-zero.html
https://www.davy.ie/market-and-insights/insights/capital-markets/banking-on-net-zero.html
https://www.davy.ie/market-and-insights/insights/capital-markets/horizons/future-proofing-financial-reporting-for-sustainability.html
https://www.davy.ie/market-and-insights/insights/capital-markets/horizons/cop-27---climate-finance-plans-advance.html
https://www.davy.ie/market-and-insights/insights/capital-markets/horizons/climate-change-corporates-and-capital-markets.html
https://www.davy.ie/market-and-insights/insights/capital-markets/horizons/responsible-sourcing-in-value-chains.html
https://www.davy.ie/market-and-insights/insights/capital-markets/horizons/the-abcs-of-esg.html
https://www.eirgridgroup.com/the-grid/offshore/Shaping-Our-Offshore-Energy-Future-April-2023-Brochure.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/Grid25-Implementation-Programme-2011-2016.pdf
https://www.pleanala.ie/publicaccess/PCI/PCI1/PCI0001/01%20-%20EirGrid%20North%20South%20Interconnector%20Project%20DAF%20November%202014/North%20South%20-%20Draft%20Application%20File/Reference%20Documents/EirGrid%20(2008)%20Grid25%20Strategy.pdf
https://www.gasnetworks.ie/business/renewable-gas/biomethane/report/index.xml
https://www.gasnetworks.ie/business/renewable-gas/biomethane/report/index.xml
https://www.cru.ie/publications/27634/
https://www.gasnetworks.ie/business/renewable-gas/mitchelstown/
https://www.gasnetworks.ie/business/renewable-gas/mitchelstown/
https://www.esbnetworks.ie/who-we-are/our-strategy
https://www.cru.ie/publications/26989/
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU20159-Price-Review-Five-Summary-Note-1.pdf
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€445m(€223m) for a total of €988m from which 65% of an EU grant €530.7m can be netted
off. CRU2022976-Celtic-Electricity-Interconnector-Joint-RA-CBCA-decision-reaffirmed.pdf
(divio-media.com)

Offshore Grid Phase | cost estimate a pp. 23: It is noted that, in using these unit costs

and information on Phase 1 projects as currently known, the estimated overall cost of the
Phase 1 offshore connection assets is currently estimated at €3.9 billion. The total ATC

for the Phase 1 projects, based on currently known project MECs and using the baseline

of €0.52 million per MW-MEC, is €2.3 billion. CRU2022972-0Offshore-Connection-Assets-
Consultation-Phase-1.pdf (divio-media.com)

GNI Network Development Plan: note the edition for 2021 is the latest version Network
Development Plan (gasnetworks.ie)

= FirGrid on Shaping our Electricity Future Shaping our Electricity Future (eirgridgroup.com)
= EirGrid on Generation Capacity Statement 208281-All-Island-Generation-Capacity-

Statement-LR13A.pdf (eirgridgroup.com)

EirGrid on Network Portfolio Guidance Document EirGrid-NDP-Guidance-Document-Final.
pdf (eirgridgroup.com)

ESB Networks on National Network Local Connections Programme National Network, Local
Connections Programme (esbnetworks.ie)

Future System Services Arrangements SEM-23-043 System Services Future Arrangements
- Phase lll: Detailed Design and Implementation — Phased Implementation Roadmap for the
System Services High Level Design — Consultation Paper | SEM Committee

Ports

The National Ports Policy 277d22d364fe4c13be390493282c0557.PDF (assets.gov.ie)
Policy Statement on the facilitation of Offshore Renewable Energy by Climate Change
Commercial Ports in Ireland 211860 _1484054d-eab2-4b33-b4c0-8d1619656940 (4).pdf
National Ports Study by Wind Energy Ireland windenergyireland.com/images/files/final-
national-ports-study.pdf

Competition in Irish Ports by the Consumer Protection Commission Competition in Irish
Ports - CCPC Business

Climate Change and Biodiversity

Ireland's Climate Averages 1991-2020 met.ie/cms/assets/uploads/2023/07/Irelands-Climate-
Averages-1991_2020.pdf

Ireland and the Climate Crisis by Dr Dave Robbins, Prof Pat Brereton and Dr Diarmuid
Torney, (School of Law and Government) New book! Ireland and the Climate Crisis | Dublin
City University (dcu.ie)

United Nations Framework Convention on Climate Change - What is the United Nations
Framework Convention on Climate Change? | UNFCCC

Intergovernmental Panel on Climate Change Summary for Policymakers of IPCC Special
Report on Global Warming of 1.5°C approved by governments — I[PCC

The Energy and Climate Intelligence Unit publish and maintain a Net Zero Scorecard Energy
& Climate Intelligence Unit | Net Zero Scorecard (eciu.net)

United Nations Emissions Gaps reports - Emissions Gap Report 2022 (unep.org)

Latest emissions data by the EPA Latest emissions data | Environmental Protection Agency
(epa.ie).

EPA GHG Projections EPA-GHG-Projections-2022-2040_Finalv2.pdf

UN Environment Programme: recommendation adopted by the working group on the post-
2020 global biodiversity framework Kunming-Montreal Global Biodiversity Framework |
UNEP - UN Environment Programme

Factsheet_on_Nature_Restoration_Law.pdf (1).pdf

EU Deforestation Regulation pdf (europa.eu)

EU Policy

State aid approval of the Ireland Capacity Mechanism (SA 4464) Microsoft Word -
SA.44464 2017N_WLAL WLWL .docx (europa.eu)
State aid approval of Ireland RESS Renewable sources in Ireland (europa.eu)



https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022976-Celtic-Electricity-Interconnector-Joint-RA-CBCA-decision-reaffirmed.pdf
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022976-Celtic-Electricity-Interconnector-Joint-RA-CBCA-decision-reaffirmed.pdf
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022972-Offshore-Connection-Assets-Consultation-Phase-1.pdf
https://cruie-live-96ca64acab2247eca8a850a7e54b-5b34f62.divio-media.com/documents/CRU2022972-Offshore-Connection-Assets-Consultation-Phase-1.pdf
https://www.gasnetworks.ie/corporate/company/our-network/network-development-plan/
https://www.gasnetworks.ie/corporate/company/our-network/network-development-plan/
https://www.eirgridgroup.com/the-grid/shaping-our-electricity-f/
https://www.eirgridgroup.com/site-files/library/EirGrid/208281-All-Island-Generation-Capacity-Statement-LR13A.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/208281-All-Island-Generation-Capacity-Statement-LR13A.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-NDP-Guidance-Document-Final.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-NDP-Guidance-Document-Final.pdf
https://www.esbnetworks.ie/who-we-are/national-network-local-connections-programme/national-network-local-connections-programme
https://www.esbnetworks.ie/who-we-are/national-network-local-connections-programme/national-network-local-connections-programme
https://www.semcommittee.com/publications/sem-23-043-system-services-future-arrangements-phase-iii-detailed-design-and
https://www.semcommittee.com/publications/sem-23-043-system-services-future-arrangements-phase-iii-detailed-design-and
https://www.semcommittee.com/publications/sem-23-043-system-services-future-arrangements-phase-iii-detailed-design-and
https://assets.gov.ie/11557/277d22d364fe4c13be390493282c0557.PDF
https://assets.gov.ie/211860/1484054d-eab2-4b33-b4c0-8d1619656940.pdf
https://windenergyireland.com/images/files/final-national-ports-study.pdf
https://windenergyireland.com/images/files/final-national-ports-study.pdf
https://www.ccpc.ie/business/research/market-studies/competition-irish-ports/
https://www.ccpc.ie/business/research/market-studies/competition-irish-ports/
https://www.ccpc.ie/business/research/market-studies/competition-irish-ports/
https://www.met.ie/cms/assets/uploads/2023/07/Irelands-Climate-Averages-1991_2020.pdf
https://www.met.ie/cms/assets/uploads/2023/07/Irelands-Climate-Averages-1991_2020.pdf
https://www.dcu.ie/humanities-and-social-sciences/news/2020/oct/new-book-ireland-and-climate-crisis
https://www.dcu.ie/humanities-and-social-sciences/news/2020/oct/new-book-ireland-and-climate-crisis
https://unfccc.int/process-and-meetings/what-is-the-united-nations-framework-convention-on-climate-change
https://unfccc.int/process-and-meetings/what-is-the-united-nations-framework-convention-on-climate-change
https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-approved-by-governments/
https://www.ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-of-1-5c-approved-by-governments/
https://eciu.net/netzerotracker
https://eciu.net/netzerotracker
https://www.unep.org/resources/emissions-gap-report-2022
https://www.epa.ie/our-services/monitoring--assessment/climate-change/ghg/latest-emissions-data/
https://www.epa.ie/our-services/monitoring--assessment/climate-change/ghg/latest-emissions-data/
https://www.epa.ie/publications/monitoring--assessment/climate-change/air-emissions/EPA-GHG-Projections-2022-2040_Finalv2.pdf
https://www.unep.org/resources/kunming-montreal-global-biodiversity-framework?gclid=EAIaIQobChMI7cK6y4PXgQMVh9LtCh2gMAPwEAAYASAAEgK4avD_BwE
https://www.unep.org/resources/kunming-montreal-global-biodiversity-framework?gclid=EAIaIQobChMI7cK6y4PXgQMVh9LtCh2gMAPwEAAYASAAEgK4avD_BwE
https://ec.europa.eu/commission/presscorner/detail/en/fs_22_3748
https://data.consilium.europa.eu/doc/document/PE-82-2022-INIT/en/pdf
https://ec.europa.eu/competition/state_aid/cases/267880/267880_1948214_166_2.pdf
https://ec.europa.eu/competition/state_aid/cases/267880/267880_1948214_166_2.pdf
https://ec.europa.eu/commission/presscorner/detail/en/ip_20_1370
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= Common Rules for the internal Market for Electricity EUR-Lex - 32019L0944 - EN - EUR-Lex
(europa.eu)

Energy System Integration EU strategy on energy system integration (europa.eu)

Solar Energy - Solar energy (europa.eu)

Hydrogen - Hydrogen (europa.eu)

Hydrogen and Decarbonised Gas Pakcage - Hydrogen and decarbonised gas market
package (europa.eu)

REPowerEU - REPowerEU: affordable, secure and sustainable energy for Europe (europa.eu)
The new European Market Design Reform of the EU electricity market design (europa.eu)
The Clean Energy Package Clean energy for all Europeans package (europa.eu)

The 2020 Package 2020 climate & energy package (europa.eu)

Development of the EU ETS Development of EU ETS (2005-2020) (europa.eu)

EU Regulation on permitting renewables Enabling framework for renewables (europa.eu)

Government Publications/Policy

= Review of Energy Security gov.ie - Review of the security of energy supply of Ireland’s
electricity and natural gas systems (www.gov.ie)

® Energy Cooperation Agreement with the UK gov.ie - Minister Ryan announces new energy
cooperation agreements with United Kingdom (www.gov.ie)

® | and Use Review gov.ie - Land Use Review — Phase 1 (www.gov.ie)

= Annual Taxation Report Microsoft Word - annual taxation report_2023 FINAL - 9917d335-
861c-448c-a447-89caefe877e8.pdf (www.gov.ie)

m Potential Fiscal Impacts of the Transition to a lower carbon economy in Ireland https://assets.
gov.ie/264379/1cbd97¢c7-1a35-430e-a639-a385ea71d960.pdf

= Joint Statement on the North Seas Energy Cooperation — 12 Sept 2022 220912_NSEC_Joint
Statement_Dublin_Ministerial.pdf (europa.eu)

= Ostend declaration of energy ministers on the north seas as Europe’s green power plant
delivering cross-border projects and anchoring the renewable offshore industry in Europe
Ostend+Declaration+on+the+North+Sea+as+Europe's+Green+Power+Plant (1).pdf

= National Climate and Energy Plan gov.ie - Ireland’s National Energy and Climate Plan 2021-
2030 (www.gov.ie)

= Consultation on a Renewable Heat Obligation gov.ie - Consultation on the design of the
Renewable Heat Obligation (www.gov.ie)

= Programme for Government gov.ie - Programme for Government: Our Shared Future (www.
gov.ie)

= Codema’s Dublin Region Energy Master Plan Dublin Region Energy Master Plan (completed) |
Energy Efficiency Agency Dublin | Codema

m District Heating Steering Group gov.ie - District Heating Steering Group (www.gov.ie)

= Citizen’s Assembly How the State can make Ireland a leader in tackling climate change - The
Citizens' Assembly (citizensassembly.ie)

® QOireachtas Committee - Committee on Environment and Climate Action — 33rd DAil, 26th
Seanad - Houses of the Oireachtas, 130911_fe93e24e-dfe0-40ff-9934-def2b44b7b52 (3).pdf

= National Adaption Framework - Adapting to Climate Breakdown (www.gov.ie)

= Department of Taoiseach review of the Climate Action Plan gov.ie - First Progress Report of
Climate Action Plan 2023 Published (www.gov.ie)

= National Development Plan gov.ie - National Development Plan 2021-2030 (www.gov.ie)

® | ong-Term Strategy on Greenhouse Gases gov.ie - Long-term Strategy on Greenhouse Gas
Emissions Reductions (www.gov.ie)

= Hydrogen gov.ie - Consultation on developing a hydrogen strategy for Ireland (www.gov.ie)

m Storage gov.ie - Consultation on developing an Electricity Storage Policy Framework for
Ireland (www.gov.ie)

Planning

= New Fortress Energy Case ABP 311233 | An Bord Pleanala (pleanala.ie)

m Accelerating electricity transmission network deployment: Electricity Networks
Commissioner’s recommendations Accelerating electricity transmission network deployment:
Electricity Networks Commissioner’s recommendations - GOV.UK (www.gov.uk)

m CCAC Letter to Govt re Planning Press Release.pdf (climatecouncil.ie)
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32019L0944
https://energy.ec.europa.eu/topics/energy-systems-integration/eu-strategy-energy-system-integration_en
https://energy.ec.europa.eu/topics/renewable-energy/solar-energy_en
https://energy.ec.europa.eu/topics/energy-systems-integration/hydrogen_en
https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en
https://energy.ec.europa.eu/topics/markets-and-consumers/market-legislation/hydrogen-and-decarbonised-gas-market-package_en
https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/repowereu-affordable-secure-and-sustainable-energy-europe_en
https://ec.europa.eu/commission/presscorner/detail/en/IP_23_1591
https://energy.ec.europa.eu/topics/energy-strategy/clean-energy-all-europeans-package_en
https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2020-climate-energy-package_en
https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/development-eu-ets-2005-2020_en#:~:text=%E2%80%A2%20(NAPs).-,Phase%201%20(2005%2D2007),generators%20and%20energy%2Dintensive%20industries
https://energy.ec.europa.eu/topics/renewable-energy/enabling-framework-renewables_en
https://www.gov.ie/en/consultation/dbe14-review-of-the-security-of-energy-supply-of-irelands-electricity-and-natural-gas-systems/
https://www.gov.ie/en/consultation/dbe14-review-of-the-security-of-energy-supply-of-irelands-electricity-and-natural-gas-systems/
https://www.gov.ie/en/press-release/eb0e4-minister-ryan-announces-new-energy-cooperation-agreements-with-united-kingdom/
https://www.gov.ie/en/press-release/eb0e4-minister-ryan-announces-new-energy-cooperation-agreements-with-united-kingdom/
https://www.gov.ie/en/publication/f272c-land-use-review-phase-1/
https://www.gov.ie/pdf/?file=https://assets.gov.ie/268509/9917d335-861c-448c-a447-89caefe877e8.pdf#page=null
https://www.gov.ie/pdf/?file=https://assets.gov.ie/268509/9917d335-861c-448c-a447-89caefe877e8.pdf#page=null
https://assets.gov.ie/264379/1cbd97c7-1a35-430e-a639-a385ea71d960.pdf  
https://assets.gov.ie/264379/1cbd97c7-1a35-430e-a639-a385ea71d960.pdf  
https://energy.ec.europa.eu/system/files/2022-09/220912_NSEC_Joint_Statement_Dublin_Ministerial.pdf
https://energy.ec.europa.eu/system/files/2022-09/220912_NSEC_Joint_Statement_Dublin_Ministerial.pdf
http://Ostend+Declaration+on+the+North+Sea+as+Europe's+Green+Power+Plant (1).pdf 
https://www.gov.ie/en/publication/0015c-irelands-national-energy-climate-plan-2021-2030/
https://www.gov.ie/en/publication/0015c-irelands-national-energy-climate-plan-2021-2030/
https://www.gov.ie/en/consultation/c0029-consultation-on-the-design-of-the-renewable-heat-obligation/#:~:text=The%20Government%20has%20agreed%20to,fuel%20they%20supply%20is%20renewable.
https://www.gov.ie/en/consultation/c0029-consultation-on-the-design-of-the-renewable-heat-obligation/#:~:text=The%20Government%20has%20agreed%20to,fuel%20they%20supply%20is%20renewable.
https://www.gov.ie/en/publication/7e05d-programme-for-government-our-shared-future/
https://www.gov.ie/en/publication/7e05d-programme-for-government-our-shared-future/
https://www.codema.ie/projects/local-projects/dublin-region-energy-master-plan/
https://www.codema.ie/projects/local-projects/dublin-region-energy-master-plan/
https://www.gov.ie/en/publication/3f132-district-heating-steering-group/#:~:text=The%20District%20Heating%20Steering%20Group%20Report%20which%20was%20approved%20by,of%20district%20heating%20in%20Ireland.
https://2016-2018.citizensassembly.ie/en/How-the-State-can-make-Ireland-a-leader-in-tackling-climate-change/
https://2016-2018.citizensassembly.ie/en/How-the-State-can-make-Ireland-a-leader-in-tackling-climate-change/
https://www.oireachtas.ie/en/committees/33/environment-and-climate-action/
https://www.oireachtas.ie/en/committees/33/environment-and-climate-action/
https://www.gov.ie/en/
https://www.gov.ie/en/publication/92409-climate-action-plan-2023-first-progress-report-q1-2023/
https://www.gov.ie/en/publication/92409-climate-action-plan-2023-first-progress-report-q1-2023/
https://www.gov.ie/en/publication/774e2-national-development-plan-2021-2030/
https://assets.gov.ie/75726/ef4d65cf-2e21-4ae1-96b6-e72d53cc43e1.pdf
https://assets.gov.ie/75726/ef4d65cf-2e21-4ae1-96b6-e72d53cc43e1.pdf
https://www.gov.ie/ga/comhairliuchan/5c087-consultation-on-developing-a-hydrogen-strategy-for-ireland/
https://www.gov.ie/en/consultation/c65b6-consultation-on-developing-an-electricity-storage-policy-framework-for-ireland/
https://www.gov.ie/en/consultation/c65b6-consultation-on-developing-an-electricity-storage-policy-framework-for-ireland/
https://www.pleanala.ie/en-ie/case/311233
https://www.gov.uk/government/publications/accelerating-electricity-transmission-network-deployment-electricity-network-commissioners-recommendations
https://www.gov.uk/government/publications/accelerating-electricity-transmission-network-deployment-electricity-network-commissioners-recommendations
https://www.climatecouncil.ie/media/climatechangeadvisorycouncil/contentassets/documents/news/CCAC%20Letter%20to%20Govt%20re%20Planning%20Press%20Release.pdf
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= Government approves establishment of dedicated Planning and Environment division of the
High Court Government approves establishment of dedicated Planning and Environment
division of the High Court - MerrionStreet

= National Marine Planning Framework gov.ie - National Marine Planning Framework (www.
gov.ie), gov.ie

m Revision on the National Planning Framework gov.ie - A Road Map for the First Revision of
the National Planning Framework (www.gov.ie)

= Article by the Electricity Association of Ireland on Planning Planning Legislation Reform
2023 - EA Ireland

® Presentation by the DHLGH to WEI Conference WEI Annual Conference Update on Planning
Reforms (amazonaws.com)

= Opening Statement to the Public Accounts Committee Interim Chairperson of An Bord
Pleandla (27 April 2023) Opening-Statement-PAC-April-2023-final.pdf (pleanala.ie)

= PQs on resources for An Board Pleanala (59 new posts) Planning Issues — Thursday, 6 Jul
2023 - Parliamentary Questions (33rd D4il) — Houses of the Oireachtas

Government Finances

® Potential fiscal impacts of the transition to a lower carbon economy in Ireland https://assets.
gov.ie/264379/1cbd97¢7-1a35-430e-a639-a385ea71d960.pdf

= |SIF ISIF publishes first-ever Annual Climate Report | ISIF

= |rish Aid and Climate Finance Road Map 2022-Irelands-International-Climate-Finance-
Roadmap-Digital.pdf (irishaid.ie)

= Spending Review of the Non Exchequer Funds of DECC 203602_07518663-ce86-440d-
86¢3-640b1275f981 (5).pdf

= Spending Review PSO Funding for Transport 181024 _347d9b83-5763-40f0-806d-
69720317a6db.pdf

= Finance Act where the trajectory of carbon taxes to 2020 was set out in Schedule 2A
Finance Act 2020 (irishstatutebook.ie)

m OECD Green Budgeting OECD-Green-Budgeting-Framework-Highlights.pdf,
201264 _5c96e5cd-b663-4887-bf2e-e13a393ffc50 (2).pdf

m Extra-Budgetary Funds/Register of Public Sector Bodies CSO - Central Statistics Office. It
is interesting that in the largest number of public corporations are in the electricity sector
(91) Public Corporations - CSO - Central Statistics Office

= Appendix-E-The-General-Government-Sector-2.pdf (fiscalcouncil.ie)

= Summer Economic Statement 2023 gov.ie - Summer Economic Statement 2023 (www.gov.
ie)

= REV Master File REV 2023.pdf - 26edc78f-49db-454f-817f-b27a40d030bc.pdf (www.gov.ie)

Investment for the Energy Transition

= |rish Academy of Engineers IAE_Irelands_HydrogenEconomy.pdf

= How much investment do we need to reach net zero? (bruegel.org)

m European Commission Staff Working Document Impact Assessment on Stepping up
Europe’s 2030 climate ambition resource.html (europa.eu)

= Climate Policy is Macroeconomic Policy - Climate policy is macroeconomic policy, and the
implications will be significant | PIIE

= The Macroeconomic Implications - MacroEconomiclmplications_JF_210914.pdf
(climatecouncil.ie)

m ESRI Technical support on developing low carbon sector roadmaps for Ireland - Low Carbon

Energy Roadmap for Ireland (esri.ie)

m |MF Ireland Selected issues - 1IRLEA2021002 (4).pdf

= The UK’s Net Zero Investment Gaps by Frontier Economics Net-zero-investment-gap-
2210.26-Final-STC.pdf (e3g.org)

m Decarbonisation Speedways by Eurelectric/Accenture Decarbonisation Speedways
(eurelectric.org)

= Antdnio Coutinho (of EDP) on social media Post | LinkedIn

= QOur Climate Neutral Future by Wind Energy Ireland and MaREI REPORT - Our Climate
Neutral Future: Zeroby50 - MaREI



https://merrionstreet.ie/government_approves_establishment_of_dedicated_planning_and_environment_division_of_the_high_court.html
https://merrionstreet.ie/government_approves_establishment_of_dedicated_planning_and_environment_division_of_the_high_court.html
https://www.gov.ie/en/publication/a4a9a-national-marine-planning-framework/
https://www.gov.ie/en/publication/a4a9a-national-marine-planning-framework/
https://assets.gov.ie/261206/107b5edc-533d-4f74-8c85-00763d457503.pdf
https://assets.gov.ie/261206/107b5edc-533d-4f74-8c85-00763d457503.pdf
https://www.eaireland.com/planning-legislation-reform-2023/
https://www.eaireland.com/planning-legislation-reform-2023/
https://eu-prod-tapcrowd-static.s3.eu-west-1.amazonaws.com/18394/catalogpdf/140594/Terry_Sheridan_1676547282.pdf
https://eu-prod-tapcrowd-static.s3.eu-west-1.amazonaws.com/18394/catalogpdf/140594/Terry_Sheridan_1676547282.pdf
https://www.pleanala.ie/getmedia/3e225973-6426-4c5d-a23e-437ec9163ef7/Opening-Statement-PAC-April-2023-final.pdf?ext=.pdf
https://www.oireachtas.ie/en/debates/question/2023-07-06/242/
https://www.oireachtas.ie/en/debates/question/2023-07-06/242/
https://assets.gov.ie/264379/1cbd97c7-1a35-430e-a639-a385ea71d960.pdf 
https://assets.gov.ie/264379/1cbd97c7-1a35-430e-a639-a385ea71d960.pdf 
https://isif.ie/news/isif-publishes-first-ever-annual-climate-report
https://www.irishaid.ie/media/irishaid/publications/2022-Irelands-International-Climate-Finance-Roadmap-Digital.pdf
https://www.irishaid.ie/media/irishaid/publications/2022-Irelands-International-Climate-Finance-Roadmap-Digital.pdf
http://203602_07518663-ce86-440d-86c3-640b1275f981 (5).pdf  
http://203602_07518663-ce86-440d-86c3-640b1275f981 (5).pdf  
http://181024_347d9b83-5763-40f0-806d-69720317a6db.pdf 
http://181024_347d9b83-5763-40f0-806d-69720317a6db.pdf 
https://www.irishstatutebook.ie/eli/2020/act/26/enacted/en/html
https://www.oecd.org/environment/green-budgeting/OECD-Green-Budgeting-Framework-Highlights.pdf
http://201264_5c96e5cd-b663-4887-bf2e-e13a393ffc50 (2).pdf 
https://www.cso.ie/en/interactivezone/statisticsexplained/nationalaccountsexplained/extra-budgetaryfunds/
https://www.cso.ie/en/releasesandpublications/ep/p-rpbi/registerofpublicsectorbodies2022-provisional/publiccorporations/
https://www.fiscalcouncil.ie/wp-content/uploads/2016/11/Appendix-E-The-General-Government-Sector-2.pdf
https://www.gov.ie/en/publication/cfde8-summer-economic-statement-2023/
https://www.gov.ie/en/publication/cfde8-summer-economic-statement-2023/
https://www.gov.ie/pdf/?file=https://assets.gov.ie/244538/26edc78f-49db-454f-817f-b27a40d030bc.pdf#page=null
http://iae.ie/wp-content/uploads/2023/09/IAE_Irelands_HydrogenEconomy.pdf
https://www.bruegel.org/blog-post/how-much-investment-do-we-need-reach-net-zero
https://eur-lex.europa.eu/resource.html?uri=cellar:749e04bb-f8c5-11ea-991b-01aa75ed71a1.0001.02/DOC_1&format=PDF
https://www.piie.com/publications/policy-briefs/climate-policy-macroeconomic-policy-and-implications-will-be-significant
https://www.piie.com/publications/policy-briefs/climate-policy-macroeconomic-policy-and-implications-will-be-significant
https://www.climatecouncil.ie/media/climatechangeadvisorycouncil/contentassets/documents/cbcbackgroundpapers/MacroEconomicImplications_JF_210914.pdf
https://www.climatecouncil.ie/media/climatechangeadvisorycouncil/contentassets/documents/cbcbackgroundpapers/MacroEconomicImplications_JF_210914.pdf
https://www.esri.ie/system/files/publications/BKMNEXT292%20%281%29.pdf
https://www.esri.ie/system/files/publications/BKMNEXT292%20%281%29.pdf
http://1IRLEA2021002 (4).pdf 
https://www.e3g.org/wp-content/uploads/Net-zero-investment-gap-22.10.26-Final-STC.pdf
https://www.e3g.org/wp-content/uploads/Net-zero-investment-gap-22.10.26-Final-STC.pdf
https://cdn.eurelectric.org/media/6551/extended-full-report_decarbonisation-speedways-h-87D5403D.pdf
https://cdn.eurelectric.org/media/6551/extended-full-report_decarbonisation-speedways-h-87D5403D.pdf
https://www.linkedin.com/posts/ant%C3%B3nio-coutinho-bba241_how-much-is-really-needed-for-the-energy-activity-7079337595507286016-djRc/?utm_source=share&utm_medium=member_desktop
https://www.marei.ie/our-climate-neutral-future-zeroby50/
https://www.marei.ie/our-climate-neutral-future-zeroby50/

Investing in Tomorrow: Shaping a Net-Zero Future

Buildings Industrial Sector

m Decarbonising homes in Ireland - BPFI Report - Banking & Payments Federation Ireland
m STRATEGIC BANKING CORPORATION OF IRELAND The Retrofit Loan Guarantee Scheme

SBCI-Retrofit-Invitation-to-Pre-Qualification-Document-FINAL .pdf

m Reviewing the Co-Benefits of Energy Efficiency in an Irish Context | IEA
m EU Renovation Wave - Renovation wave (europa.eu) and Renovation Wave Communication

§europa.eu)

National Energy Efficiency Action Plan (NEEAP) - gov.ie - National Energy Efficiency Action
Plan (NEEAP) (www.gov.ie)

Energy Efficiency Directive - Energy efficiency directive (europa.eu)

An Infographic on how the EU will become more energy-efficient Fit for 55: how the EU will
become more energy-efficient - Consilium (europa.eu)

Energy Performance of Buildings Directive Energy performance of buildings directive
(europa.eu) and Building energy performance — what you need to know | Mar - 2023 | A&L
Goodbody (algoodbody.com)

National Retrofit Plan a53faf62-c2ec-44d3-9cff-b61715a6d79f.pdf (www.gov.ie)

National Retrofitting Scheme - gov.ie - Government launches the National Retrofitting
Scheme (www.gov.ie)

Grants to Businesses Climate action and energy - DETE (enterprise.gov.ie) and Business
Supports - Tuesday, 16 May 2023 - Parliamentary Questions (33rd Dail) - Houses of the
Oireachtas

Accelerated Capital Allowances for Energy Efficiency Equipment Capital Allowance Article|

Deloitte Private| Deloitte Ireland

Retrofitting of Public Building Savills Ireland | Article

Ireland’s Long Term Renovation Strategy 90215_288fca06-a376-4110-87e5-5cfa45917f03.
pdf

Home Energy Grants: Energy Efficient Homes - Home Energy Upgrades And Grants | SEAI
Excellence in Energy Efficiency Design EXEED Grant Scheme | Business Grants | SEAI
Support Scheme for Renewable Heat gov.ie - Support Scheme for Renewable Heat (SSRH)

(www.gov.ie) and Support Scheme for Renewable Heat | Business Grants | SEAI

Energy Efficiency Obligation Scheme gov.ie - New legislation introduced for the Energy
Efficiency Obligation Scheme (www.gov.ie)

National Heat Study National Heat Study | SEAI

Micro Generation 1477c2aa-9fbc-4c30-b4f7-454136806d33.pdf (www.gov.ie)
Microgeneration for Homes | Electric Ireland

Micro-generation Support Scheme | Press Release | SEAI

Small Scale RES gov.ie - Ministers Ryan and Coveney announce enhanced supports for
business through Solar PV Scheme (www.gov.ie)

Climate Change Advisory Council

Climate Change Advisory Council's Annual Review 2023 News | LETTER: Regarding Draft
Long Term Strategy on Greenhouse Gas Emissions Reductions | Climate Change Advisory
Council (climatecouncil.ie)

News | LETTER: Regarding Draft Long Term Strategy on Greenhouse Gas Emissions
Reductions | Climate Change Advisory Council (climatecouncil.ie)

Transport Sector

larnréd Eireann and Latvia's DIGAS to trial Europe’s first retrofitted hydrogen freight
locomotive larnréd Eireann News (irishrail.ie)

OECD Study in conjunction with the Climate Change Advisory Council ‘Redesigning
Ireland’s Transport for Net Zero Towards Systems that Work for People and the Planet’
Redesigning Ireland’s Transport for Net Zero: Towards Systems that Work for People and
the Planet | en | OECD

International Transport Forum ‘Shared Mobility Simulations for Dublin’ itf-oecd.org/sites/
default/files/docs/shared-mobility-simulations-dublin.pdf

Transport Ireland Conference 2023
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https://bpfi.ie/publications/decarbonising-homes-in-ireland-bpfi-report/
https://sbci.gov.ie/uploads/downloads/SBCI-Retrofit-Invitation-to-Pre-Qualification-Document-FINAL.pdf
https://www.iiea.com/publications/reviewing-the-co-benefits-of-energy-efficiency-in-an-irish-context
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/renovation-wave_en
https://eur-lex.europa.eu/resource.html?uri=cellar:0638aa1d-0f02-11eb-bc07-01aa75ed71a1.0003.02/DOC_1&format=PDF
https://eur-lex.europa.eu/resource.html?uri=cellar:0638aa1d-0f02-11eb-bc07-01aa75ed71a1.0003.02/DOC_1&format=PDF
https://www.gov.ie/ga/foilsiuchan/93ee2-national-energy-efficiency-action-plan-neeap/
https://www.gov.ie/ga/foilsiuchan/93ee2-national-energy-efficiency-action-plan-neeap/
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficiency-targets-directive-and-rules/energy-efficiency-directive_en
https://www.consilium.europa.eu/en/infographics/fit-for-55-how-the-eu-will-become-more-energy-efficient/#:~:text=The%20energy%20efficiency%20directive%20is,the%20directive%20in%20June%202022.
https://www.consilium.europa.eu/en/infographics/fit-for-55-how-the-eu-will-become-more-energy-efficient/#:~:text=The%20energy%20efficiency%20directive%20is,the%20directive%20in%20June%202022.
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://www.algoodbody.com/insights-publications/building-energy-performance-what-you-need-to-know
https://www.algoodbody.com/insights-publications/building-energy-performance-what-you-need-to-know
https://www.gov.ie/pdf/?file=https://assets.gov.ie/215252/a53faf62-c2ec-44d3-9cff-b61715a6d79f.pdf#page=null
https://www.gov.ie/en/press-release/government-launches-the-national-retrofitting-scheme/
https://www.gov.ie/en/press-release/government-launches-the-national-retrofitting-scheme/
https://enterprise.gov.ie/en/what-we-do/supports-for-smes/energy-supports/#:~:text=Temporary%20Business%20Energy%20Support%20Scheme%20(TBESS)&text=Qualifying%20businesses%20can%20claim%20for,subject%20to%20a%20monthly%20cap.
https://www.oireachtas.ie/en/debates/question/2023-05-16/184/
https://www.oireachtas.ie/en/debates/question/2023-05-16/184/
https://www.oireachtas.ie/en/debates/question/2023-05-16/184/
https://www2.deloitte.com/ie/en/pages/deloitte-private/articles/capital-allowance-articles.html
https://www2.deloitte.com/ie/en/pages/deloitte-private/articles/capital-allowance-articles.html
https://www.savills.ie/blog/article/348760/ireland-articles/the-irish-government-s-decarbonisation-efforts---only-a-long-lease-from-success.aspx
http://90215_288fca06-a376-4110-87e5-5cfa45917f03.pdf 
http://90215_288fca06-a376-4110-87e5-5cfa45917f03.pdf 
https://www.seai.ie/grants/home-energy-grants/
https://www.seai.ie/business-and-public-sector/business-grants-and-supports/exeed-certified-grant/
https://www.gov.ie/en/publication/8b810d-support-scheme-for-renewable-heat/
https://www.gov.ie/en/publication/8b810d-support-scheme-for-renewable-heat/
https://www.seai.ie/business-and-public-sector/business-grants-and-supports/support-scheme-renewable-heat/
https://www.gov.ie/en/press-release/e5331-new-legislation-introduced-for-the-energy-efficiency-obligation-scheme/
https://www.gov.ie/en/press-release/e5331-new-legislation-introduced-for-the-energy-efficiency-obligation-scheme/
https://www.seai.ie/data-and-insights/national-heat-study/
https://www.gov.ie/en/publication/b1fbe-micro-generation/
https://www.electricireland.ie/residential/products/microgeneration
https://www.seai.ie/news-and-media/micro-generation-support/
https://www.gov.ie/en/press-release/b40ad-ministers-ryan-and-coveney-announce-enhanced-supports-for-business-through-solar-pv-scheme/
https://www.gov.ie/en/press-release/b40ad-ministers-ryan-and-coveney-announce-enhanced-supports-for-business-through-solar-pv-scheme/
https://www.climatecouncil.ie/news/press-release-climate-change-advisory-councils-annual-review-2023.html
https://www.climatecouncil.ie/news/press-release-climate-change-advisory-councils-annual-review-2023.html
https://www.climatecouncil.ie/news/press-release-climate-change-advisory-councils-annual-review-2023.html
https://www.climatecouncil.ie/news/chairs-statement-irelands-provisional-greenhouse-gas-emissions-1990-2022.html
https://www.climatecouncil.ie/news/chairs-statement-irelands-provisional-greenhouse-gas-emissions-1990-2022.html
https://www.irishrail.ie/en-ie/news/iarnrod-eireann-and-latvia-s-digas-to-trial-europe
https://www.oecd.org/publications/redesigning-ireland-s-transport-for-net-zero-b798a4c1-en.htm
https://www.oecd.org/publications/redesigning-ireland-s-transport-for-net-zero-b798a4c1-en.htm
https://www.itf-oecd.org/sites/default/files/docs/shared-mobility-simulations-dublin.pdf
https://www.itf-oecd.org/sites/default/files/docs/shared-mobility-simulations-dublin.pdf
https://www.transportireland.ie/
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G7 Transport Ministers’ Declaration Microsoft Word - G7 Transport Ministerial Declaration
2023.docx (europa.eu)

= Mobility Strategy (europa.eu)
= FEfficient and Green Mobility (europa.eu)

Infographic - Fit for 55: towards more sustainable transport | European Alternative Fuels
Observatory (europa.eu)

Electric Car Rebates & Grant Amounts | EV Grants | SEAI

Electric and hybrid vehicles (revenue.iedlreland new car registrations May 2023 - car and
motoring news by CompleteCar.ie

April New Car Registrations up 14%; Electric Vehicles power ahead | SIMI

SIMI on Decarbonation INDEPENDENT REPORT HIGHLIGHTS THE HUGE CHALLENGE
TOWARDS THE DECARBONISATION OF IRELAND’S VEHICLE FLEET | SIMI

EV Charging Infrastructure gov.ie - First national electric vehicle charging infrastructure
strategy published (www.gov.ie)

National Investment Framework for Transport in Ireland (NIFTI) gov.ie - National Investment

Framework for Transport in Ireland (NIFTI) (www.gov.ie)

The EU's road to net-zero mobility: Highway or traffic jam? The EU's road to net-zero
mobility: Highway or traffic jam? - Rabobank

2021 PUBLIC TRANSPORT INVESTMENT REPORT NTA-PTI-Report-2021-Final-
August-2022.pdf (nationaltransport.ie)

larnréd Eireann Projects and Investments larnréd Eireann Projects and Investments
(irishrail.ie)

gov.ie - Changes to grants for privately purchased electric vehicles (www.gov.ie) Changes
to the grant and also s of end December 2022, there were 73,574 electric vehicles on Irish
roads

Direction of Travel - the growing EV markets in Ireland | Blog | SEAI In 2022, one in five new
passenger vehicles sold was electric (fully electric and plug-in hybrid) with over 70,000 EVs
on Irish roads. In Q1 2023, this is approaching one in four new passenger cars

Q1 New Electric Car Registrations up 49% | SIMI New car registrations for the month of
March were up 37% (17,676) when compared to March 2022 (12,907). Registrations year to
date are up 16.5% (58,116) on the same period last year (49,905)

Byrne O Cléirigh | Development of biofuels obligation scheme (boc.ie) — Information on
Biofuel Obligation Strandard

CO, emission performance standards for cars and vans (europa.eu) - EU standards
National Sustainable Mobility Policy gov.ie - Ireland’s new Sustainable Mobility Policy is a
Priority in our Climate and Energy Use Plans For the Future (www.gov.ie)

Agriculture

Farm to Fork Strategy (europa.eu)

gov.ie - Food Vision 2030 — A World Leader in Sustainable Food Systems (www.gov.ie)
NESC Council Report No.162 - Just Transition in Agriculture and Land Use Council Report
N0.162 - Just Transition in Agriculture and Land Use | The National Economic and Social
Council - Ireland (nesc.ie)

Implementation of bioenergy in Ireland - 2021 update CountryReport2021_Ireland_final.pdf
(ieabioenergy.com)

GNI Rfl Biomethane-RFI-Overview.pdf (gasnetworks.ie)
INTERNALMEM O (teagasc.ie)

gov.ie - Ag Climatise - A Roadmap towards Climate Neutrality (www.gov.ie)

gov.ie - Organic Farming Scheme (www.gov.ie)

gov.ie - Ministers McConalogue and Heydon announce €3 million for integrated anaerobic
digestion and green biorefining demonstration initiative (www.gov.ie)

Industrial Policy

The (EU) Net Zero Industry Act https://single-market-economy.ec.europa.eu/industry/
sustainability/net-zero-industry-act_en. In the European Parliament briefing (Net-zero
industry act (europa.eu)) they estimate that Globally, if countries fully implement their
energy and climate pledges, the annual market for key mass-manufactured clean energy
technologies could reach US$650 billion by 2030 (more than three times its current value),



https://transport.ec.europa.eu/system/files/2023-06/2023-06-19-G7_Transport_Ministerial_Declaration.pdf
https://transport.ec.europa.eu/system/files/2023-06/2023-06-19-G7_Transport_Ministerial_Declaration.pdf
https://transport.ec.europa.eu/transport-themes/mobility-strategy_en
https://transport.ec.europa.eu/news-events/news/efficient-and-green-mobility-2021-12-14_en
https://alternative-fuels-observatory.ec.europa.eu/general-information/news/infographic-fit-55-towards-more-sustainable-transport
https://alternative-fuels-observatory.ec.europa.eu/general-information/news/infographic-fit-55-towards-more-sustainable-transport
https://www.seai.ie/grants/electric-vehicle-grants/grant-amounts/
https://www.revenue.ie/en/vrt/calculating-vrt/electric-hybrid-vehicles.aspx
https://www.completecar.ie/car-news/article/12450/Ireland-new-car-registrations-May-2023
https://www.completecar.ie/car-news/article/12450/Ireland-new-car-registrations-May-2023
https://www.simi.ie/en/news/april-new-car-registrations-up-14-electric-vehicles-power-ahead
https://www.simi.ie/en/news/independent-report-highlights-the-huge-challenge-towards-the-decarbonisation-of-ireland-s-vehicle-fleet
https://www.simi.ie/en/news/independent-report-highlights-the-huge-challenge-towards-the-decarbonisation-of-ireland-s-vehicle-fleet
https://www.gov.ie/ga/preasraitis/dc958-first-national-electric-vehicle-charging-infrastructure-strategy-published/
https://www.gov.ie/ga/preasraitis/dc958-first-national-electric-vehicle-charging-infrastructure-strategy-published/
https://www.gov.ie/en/publication/cfae6-national-investment-framework-for-transport-in-ireland-nifti/
https://www.gov.ie/en/publication/cfae6-national-investment-framework-for-transport-in-ireland-nifti/
https://www.rabobank.com/knowledge/d011319371-the-eu-s-road-to-net-zero-mobility-highway-or-traffic-jam
https://www.rabobank.com/knowledge/d011319371-the-eu-s-road-to-net-zero-mobility-highway-or-traffic-jam
https://www.nationaltransport.ie/wp-content/uploads/2022/08/NTA-PTI-Report-2021-Final-August-2022.pdf
https://www.nationaltransport.ie/wp-content/uploads/2022/08/NTA-PTI-Report-2021-Final-August-2022.pdf
https://www.irishrail.ie/en-ie/about-us/iarnrod-eireann-projects-and-investments
https://www.irishrail.ie/en-ie/about-us/iarnrod-eireann-projects-and-investments
https://www.gov.ie/en/press-release/e0766-changes-to-grants-for-privately-purchased-electric-vehicles/
https://www.seai.ie/blog/ev-direction-of-travel/
https://www.simi.ie/en/news/q1-new-electric-car-registrations-up-49
https://boc.ie/Case-Studies/Development-of-biofuels-obligation-scheme
https://climate.ec.europa.eu/eu-action/transport/road-transport-reducing-co2-emissions-vehicles/co2-emission-performance-standards-cars-and-vans_en
https://www.gov.ie/en/press-release/dd807-irelands-new-sustainable-mobility-policy-is-a-priority-in-our-climate-and-energy-use-plans-for-the-future/
https://www.gov.ie/en/press-release/dd807-irelands-new-sustainable-mobility-policy-is-a-priority-in-our-climate-and-energy-use-plans-for-the-future/
https://food.ec.europa.eu/horizontal-topics/farm-fork-strategy_en
https://www.gov.ie/en/publication/c73a3-food-vision-2030-a-world-leader-in-sustainable-food-systems/
https://www.nesc.ie/news-events/press-releases/council-report-no-162-just-transition-in-agriculture-and-land-use/
https://www.nesc.ie/news-events/press-releases/council-report-no-162-just-transition-in-agriculture-and-land-use/
https://www.nesc.ie/news-events/press-releases/council-report-no-162-just-transition-in-agriculture-and-land-use/
https://www.ieabioenergy.com/wp-content/uploads/2021/11/CountryReport2021_Ireland_final.pdf
https://www.ieabioenergy.com/wp-content/uploads/2021/11/CountryReport2021_Ireland_final.pdf
https://www.ieabioenergy.com/wp-content/uploads/2021/11/CountryReport2021_Ireland_final.pdf
https://www.teagasc.ie/media/website/publications/2023/Joint-Oireachtas-Committee-2023-Teagasc-Opening-Statement.pdf
https://www.gov.ie/en/publication/07fbe-ag-climatise-a-roadmap-towards-climate-neutrality/
https://www.gov.ie/en/service/d46aec-organic-farming-scheme/
https://www.gov.ie/en/press-release/365ff-ministers-mcconalogue-and-heydon-announce-3-million-for-integrated-anaerobic-digestion-and-green-biorefining-demonstration-initiative/
https://www.gov.ie/en/press-release/365ff-ministers-mcconalogue-and-heydon-announce-3-million-for-integrated-anaerobic-digestion-and-green-biorefining-demonstration-initiative/
https://www.gov.ie/en/press-release/365ff-ministers-mcconalogue-and-heydon-announce-3-million-for-integrated-anaerobic-digestion-and-green-biorefining-demonstration-initiative/
https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en
https://single-market-economy.ec.europa.eu/industry/sustainability/net-zero-industry-act_en
https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/747903/EPRS_BRI(2023)747903_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/BRIE/2023/747903/EPRS_BRI(2023)747903_EN.pdf
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and jobs in the sector could rise to 14 million (compared to 6 million today).
D/ETE report on the Irish public consultation on the Net Zero Industry Act https:/www.gov.
ie/en/publication/bf783-the-net-zero-industry-act-public-consultation-report/

The (US) Inflation Reduction Act Inflation Reduction Act Guidebook | Clean Energy | The

White House

Legislation and Legal Issues

® Development (Emergency Electricity Generation) Act 2022 (irishstatutebook.ie)
m Energy (Windfall Gains in the Energy Sector) (Temporary Solidarity Contribution) Act

2023 gov.ie - Minister Ryan signs order to commence Energy (Windfall Gains in the Energy
Sector) (Temporary Solidarity Contribution) Act 2023 (www.gov.ie)

Minister Ryan welcomes the publication of legislation to address windfall profits in the
energy sector - MerrionStreet

FRIENDS OF THE IRISH ENVIROMENT CLG -V- MINISTER FOR ENVIROMENT CLIMATE &
2023/6 JR Courts Service Online (csol.ie)

Taking Governments to Court Climate Litigation and its Consequences, Alex White and
Luke O Callaghan-White Taking-Governments-to_Court_1.pdf (iiea.com)

Planning and Development and Foreshore (Amendment) Act 2022 https:/www.
irishstatutebook.ie/eli/2022/act/47/section/1/enacted/en/html#secl

Climate Action and Low Carbon Development (Amendment) Act Climate Action and Low
Carbon Development (Amendment) Act 2021, Section 15 (irishstatutebook.ie). Please also
refer to the original Act of 2015

= Maritime Area Planning Act Maritime Area Planning Act 2021 (irishstatutebook.ie)
= Planning and Development Bill (2023) gov.ie - Draft Planning and Development Bill 2022

(www.gov.ie)

Private Equity

AIB Foresight SME Fund Foresight Group launches Dublin office and appoints team to
oversee its Irish expansion
Temporis Aurora Fund Funds — Temporis Capital

Interconnection

Interconnection gov.ie - National Policy Statement on Electricity Interconnection 2023
(www.gov.ie)

DNV Report 14606532-28d5-4108-b315-6¢4f6327e64d.pdf (www.gov.ie)

Supergrid- Super Solution European Supergrid the ‘only way to go’, says Tanaiste during
Eddie O’Connor book launch and Kevin O'Sullivan book launch - Supernode
MaresConnect: subsea and underground electricity interconnector linking the grids
between Ireland and the UK - Bringing Communities Together

Greenlink Interconnector | energy infrastructure | Ireland and Wales

Celtic Interconnector, connecting the electricity grids of Ireland and France
EWICTradingBrochure.pdf (eirgridgroup.com)

LirlC - Transmission Investment (tinv.com)
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https://www.gov.ie/en/publication/bf783-the-net-zero-industry-act-public-consultation-report/
https://www.gov.ie/en/publication/bf783-the-net-zero-industry-act-public-consultation-report/
https://www.whitehouse.gov/cleanenergy/inflation-reduction-act-guidebook/
https://www.whitehouse.gov/cleanenergy/inflation-reduction-act-guidebook/
https://www.irishstatutebook.ie/eli/2022/act/35/enacted/en/print.html
https://www.gov.ie/en/press-release/bd784-minister-ryan-signs-order-to-commence-energy-windfall-gains-in-the-energy-sector-temporary-solidarity-contribution-act-2023/
https://www.gov.ie/en/press-release/bd784-minister-ryan-signs-order-to-commence-energy-windfall-gains-in-the-energy-sector-temporary-solidarity-contribution-act-2023/
https://merrionstreet.ie/en/news-room/news/minister_ryan_welcomes_the_publication_of_legislation_to_address_windfall_profits_in_the_energy_sector.176230.shortcut.html
https://merrionstreet.ie/en/news-room/news/minister_ryan_welcomes_the_publication_of_legislation_to_address_windfall_profits_in_the_energy_sector.176230.shortcut.html
https://www.csol.ie/ccms/highCourtSearch.html?execution=e1s1
https://www.iiea.com/images/uploads/resources/Taking-Governments-to_Court_1.pdf
https://www.irishstatutebook.ie/eli/2022/act/47/section/1/enacted/en/html#sec1
https://www.irishstatutebook.ie/eli/2022/act/47/section/1/enacted/en/html#sec1
https://www.irishstatutebook.ie/eli/2021/act/32/section/15/enacted/en/html
https://www.irishstatutebook.ie/eli/2021/act/32/section/15/enacted/en/html
https://www.irishstatutebook.ie/eli/2021/act/50/enacted/en/html
https://assets.gov.ie/245627/be71aebe-a594-4b3c-bffb-89ddf8e1ed95.pdf
https://assets.gov.ie/245627/be71aebe-a594-4b3c-bffb-89ddf8e1ed95.pdf
https://www.foresightgroup.eu/news/foresight-group-launches-dublin-office-and-appoints-team-to-oversee-its-irish-expansion
https://www.foresightgroup.eu/news/foresight-group-launches-dublin-office-and-appoints-team-to-oversee-its-irish-expansion
https://www.temporiscapital.com/funds/
https://www.gov.ie/en/publication/3d96f-national-policy-statement-on-electricity-connection-2023/
https://www.gov.ie/en/publication/3d96f-national-policy-statement-on-electricity-connection-2023/
http://14606532-28d5-4108-b315-6c4f6327e64d.pdf (www.gov.ie)
https://supernode.energy/news/european-supergrid-the-only-way-to-go-says-tanaiste-during-eddie-oconnor-book-launch/
https://supernode.energy/news/european-supergrid-the-only-way-to-go-says-tanaiste-during-eddie-oconnor-book-launch/
https://maresconnect.ie/
https://maresconnect.ie/
https://www.greenlink.ie/
https://www.celticinterconnector.eu/ga/
https://www.eirgridgroup.com/site-files/library/EirGrid/EWICTradingBrochure.pdf
https://tinv.com/intercon-projects/liric/
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Davy Decarbonization
Corporate Finance

Davy recognises the importance of decarbonization in the fight to protect our environment. We

also know that it will take a lot of innovation and investment to achieve the ambitious targets set by
Governments across Europe and the world. That is why we have set up our Decarbonization Team to
help existing and new businesses develop and fund decarbonization strategies and solutions.

Our expertise includes:

® Fundraising for public and private companies across the capital structure
= Mergers and acquisitions
= Strategic advice

m Sector expertise

The team’s focus is on the decarbonization
of five core sectors:

= Power Generation and associated supply chains
m Commercial & Industrial processes

® Transport

Built Environment

Agriculture

Contact Us

For further information, please contact the team at decarbonization@davy.ie
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Warning: This material is provided for informational purposes only and should
not be construed as investment advice or an offer or solicitation to buy or

sell securities. This material is not intended to be used as a general guide to
investing, or as a source of any specific investment recommendations, and
makes no implied or express recommendations concerning the manner in which
any client’s account should or would be handled, as appropriate investment
strategies depend upon the client’s investment objectives.

Warning: This communication has been prepared and issued by Davy on the
basis of publicly available information, internally developed data and other
sources believed to be reliable. While all reasonable care has been taken in

the preparation of this communication, we do not guarantee the accuracy or
completeness of the information contained herein. Any opinion expressed may
be subject to change without notice.

Warning: Forecasts are not a reliable indicator of future performance.

Warning: This document is not a recommendation or investment research and
is defined as a marketing communication in accordance with the European
Union (Markets in Financial Instruments) Regulations 2017.

Warning: Davy does not provide legal, tax or accounting advice, unless
explicitly agreed between you and Davy.

Warning: This information discusses general market activity, industry or sector
trends, or other broad-based economic, market or political conditions and
should not be construed as research or investment advice. This material has
been prepared by Davy Decarbonization team and is not financial research

nor a product of J&E Davy Research. The views and opinions expressed may
differ from those of J&E Davy Research or other departments or divisions of
J&E Davy and its affiliates. Investors are urged to consult with their financial
advisors before buying or selling any securities. This information may not be
current and Davy has no obligation to provide any updates or changes.

Warning: Economic and market forecasts presented herein reflect a series

of assumptions and judgments as of the date of this presentation and are
subject to change without notice. These forecasts do not take into account the
specific investment objectives, restrictions, tax and financial situation or other
needs of any specific client. Actual data will vary and may not be reflected
here. These forecasts are subject to high levels of uncertainty that may affect
actual performance. Accordingly, these forecasts should be viewed as merely
representative of a broad range of possible outcomes. These forecasts are
estimated, based on assumptions, and are subject to significant revision and
may change materially as economic and market conditions change. Davy has
no obligation to provide updates or changes to these forecasts. Case studies
and examples are for illustrative purposes only.

Warning: These materials are provided solely on the basis that they will not
constitute investment advice and will not form a primary basis for any person's
or plan's investment decisions.
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Warning: Although certain information has been obtained from sources
believed to be reliable, we do not guarantee its accuracy, completeness or
fairness. We have relied upon and assumed without independent verification,
the accuracy and completeness of all information available from public
sources.

Warning: Any reference to a specific company or security does not
constitute a recommendation to buy, sell, hold or directly invest in the
company or its securities. Nothing in this document should be construed to
constitute allocation advice or recommendations.

Warning: The opinions expressed in this white paper are those of the
authors, and not necessarily of J&E Davy. Any investments or returns
discussed in this paper do not represent any J&E Davy product. This white
paper makes no implied or express recommendations concerning how a
client’s account should be managed. This white paper is not intended to be
used as a general guide to investing or as a source of any specific investment
recommendations.

Warning: Our conflicts of interest management policy is available at www.
davy.ie/ConflictsOfinterest. Davy is a member of Bank of Ireland Group.
Investors should be aware that Davy or a related company within Bank

of Ireland Group may have provided investment banking services to, and
received compensation from Companies referred to in the White Paper in
the past 12 months. The term investment banking services includes acting
as broker as well as the provision of corporate finance services, such as
underwriting and managing or advising on a public offer.
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If you are a client of Davy, this communication has been sent to you as part of our service offering. If you are not a client of Davy, you can opt out of further
similar communications at any stage by emailing optout@davy.ie. The Davy Group Privacy Notice can be found at www.davy.ie.

J & E Davy Unlimited Company, J & E Davy (UK) Limited, Davy Corporate Finance Unlimited Company and Davy Securities Unlimited Company are part of
the Davy Group of companies. J & E Davy Unlimited Company, trading as Davy, Davy Private Clients, Davy Capital Markets, Davy Select, Davy Institutional
Consulting, Davy Real Estate and Davy Research, is regulated by the Central Bank of Ireland. J & E Davy (UK) Limited, trading as Davy Private Clients UK,
Davy UK and Davy Capital Markets UK, is authorised and regulated by the Financial Conduct Authority. Davy Corporate Finance Unlimited Company is
regulated by the Central Bank of Ireland. Davy Securities Unlimited Company is regulated by the Central Bank of Ireland. Davy Securities Unlimited Company
is a member of FINRA and SIPC. Davy Group is a member of the Bank of Ireland Group.

Dublin Office
Davy House

49 Dawson Street
Dublin 2

Ireland

T +353 1679 7788
dublin@davy.ie

London Office
Dashwood House
69 Old Broad Street
London EC2M 1QS
United Kingdom

T +44 207 448 8870
london@davy.ie

www.davy.ie
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