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1.1EXecutive Summary

A map of the Kilkenny City DZ is shown below.
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1.1EXecutive Summary

A Decarbonisation Zone (DZ) is a spatial area identified by the local authority in which a range of climate mitigation, adaptation and biodiversity measures are identified
to contribute to meeting the national climate action targets. Action owners are also identified to contribute to meeting national climate action targets. DZs are a
demonstration and testbed of what is possible for decarbonisation and climate action at a local and community level. Through a feedback loop of experimentation and
evaluation, the DZ enables a flexible, incremental and community-driven approach to ensure that its objectives are delivered.

Kilkenny City has been identified as the DZ for County Kilkenny by Kilkenny County Council based on its socioeconomic and physical environmental characteristics
which have been deemed an appropriate fit against a set of defined DZ criteria. The DZ area is shown on the map below.
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Once a DZ area is identified and the associated overarching vision and
objectives are set, each local authority must kickstart the next stage of the
DZ - the development of the DZ area’s Baseline Emissions Inventory
(BEI).

The BEI is an overview of the area’s total carbon emissions at a point in
time. It is a key instrument to support and enable a local authority to
measure the impact of planned actions relating to emission reductions
across its own operations as well as relevant sectors of society.

Kilkenny County Council’s BEI for the DZ area is informed by the guidance
document Technical Annex C: Climate Mitigation Assessment and
Technical Annex D Decarbonising Zones and follows a Tier 3 approach,
i.e. a ‘bottom-up, spatially led’ approach. These are national guidance
documents produced by the Climate Action Regional Offices (CAROs) and
the Department of the Environment, Climate and Communications
(DECC), and the DZ process forms part of the Local Authority Climate
Action Plans (LACAPSs).

2018 is used as the baseline year for the BEI assessment. This year has
been purposefully chosen to align with Ireland's national targets which are
set against a 2018 baseline year.

Emissions associated with the following sectors are considered in this BEI
assessment due to their relevance in the DZ area: Residential,
Commercial, Public Sector, Transport, Waste, Agriculture, LULUCF,
and Kilkenny County Council.

A summary of the results of the DZ area BEI assessment is provided on the next page.




1.1Executive Summary (cont..)

The results of the ‘bottom-up’ Tier 3 assessment are presented on the table and chart below. Total greenhouse gas emissions in the Kilkenny City DZ in 2018
equate to approximately

169,878 tCO,e.

Carbon emissions (tCO.e)

Total GHG (CO2e) emissions in the DZ area

Waste
3%

|\

Agriculture Public Sector
10% P 6%

Residential
19%

Transport
36%

Commercial
24%

Residential 31,869
Public Sector 10,492
Kilkenny County Council 2,184
Land Use, Land Use Change 1082
and Forestry (LULUCF) ’
Total carbon emissions 169,878
Total carbon emissions per 6.17
capita (tCOze/capita) ’
Similar scale urban DZ** 8.87

firms affiliated with KPMG International Limited, a private English co

KPMG

uarantee. All rights reserv

* Source: EU Greenhouse gas emissions per capita 2018
** Source: KPMG

Note: Figures rounded to whole numbers for presentation purposes.
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2.1Global & National Response to Climate Change

Global responses to climate change are accelerating as exemplified by the signing of the COP21 Paris Agreement by 195 countries in 2015. Ireland’s
climate policies are evolving in line with national and international requirements and aims to “pursue and achieve, by no later than the end of 2050, the
transition to a climate resilient, biodiversity rich, environmentally sustainable and climate neutral economy.”

Climate change has become one of the most pressing global
public policy challenges facing governments today.

International organisations, national and local governments are
increasingly compelled to take ambitious action through mitigation
(decreasing emissions that cause climate change) and adaptation
(enhancing resilience to climate change impacts and risks).

Ireland’s Local Authorities are developing Local Authority Climate
Action Plans (LACAPs) to play their part in meeting national
emissions objectives and to ftransition to a climate resilient,
biodiversity rich, environmentally sustainable and climate neutral
economy. These plans need to be underpinned by a robust evidence
base detailing sources of emissions as well as the current and future
climate-related risks faced by the Local Authority.

d
mm __ Mitigation

In response to the challenges posed by climate change, two
complementary approaches are being adopted.

C

Mitigation: ensuring the impacts of climate change are less severe by
preventing or reducing carbon emissions. Mitigation is achieved either
by reducing the sources of these gases (e.g. by increasing the share of
renewable energies, or establishing a cleaner mobility system), or by
enhancing the storage of these gases (e.g. by increasing the size of
forests).

3 Adaptation: anticipating the adverse effects of climate change and

Climate Change

Responses

taking appropriate action to prevent or minimise the damage they can
cause, or taking advantage of opportunities that may arise. Examples
of adaptation measures include large-scale infrastructure changes,
such as building defences to protect against sea-level rise, as well as
behavioural shifts, such as individuals reducing their food waste.

Greenhouse gas concentrations

Adaptation



2.1Global &National Response to Climate Change (cont..)

1

@ Paris Agreement, 2015 I

. National Climate Action Plan 2023
The Paris Agreement, adopted in 2015 provides an internationally accepted
and legally binding global framework to addressing climate change
challenges. It has two clearly defined goals aimed at supporting progressive The Six Vital High Impact Sectors
and ambitious climate action to avoid dangerous climate change:
I.  holding global average temperature increase to well below 2°C and

Greening

q o q Bk business and (e
pursuing efforts to limit the temperature increase to 1.5°C above pre- better EeTaTiTe land use
industrial levels (i.e. mitigation);

Il. increasing the ability to adapt to the adverse impacts of climate change

and foster climate resilience (i.e. adaptation). 2526 = 35%

@ European Climate Law, 2021 B Bt SRR

The EU adopted a legislative proposal for the European Climate Law in June & iy ' : m““ﬁmm

2021 to frame the climate neutrality objective by 2050 across the EU with an e

intermediate target of reducing net greenhouse gas emissions by at least : - : = =

55% by 2030. The European Commission (EC) is clear in the commitment ; . e — e

required by all Member States, and the use of all policy levers and - R e

instruments, to fight against the urgent challenge of climate change and to . ‘ T
activate leadership efforts to reach climate neutrality by 2050. - s oo

o
gt foraffreston e
gt ety o o S

o Climate Action and Low Carbon Development (Amendment) Act, 2021

Climate policy in Ireland reflects the ambition of the EU and that required to
confront the challenges of climate change. The Climate Action and Low
Carbon Development (Amendment) Act, 2021 frames Ireland’s legally binding « Regional Spatial Economic Strategy for the Eastern and Midlands
climate ambition to delivering a reduction in greenhouse gas emissions of region

51% by 2030, to achieve climate neutrality by the end of 2050.

Through progressive economy-wide carbon budgets, sectoral ceilings, a suite
of strategies devised to promote a combination of adaptation and
mitigation measures, and robust oversight and reporting arrangements,
climate policy is working to scale up efforts across all of society and deliver a
step change on ambitious and transformative climate action to 2030 and
beyond to 2050.

KPMG ¢

Regional & Local Policies:

» Kilkenny City and County Development Plan 2021-2027
* Kilkenny Local Economic and Community Plan 2023-2028




2.2ldentification of the Decarbonisation Zones

Local Authorities have a key role to play in addressing and driving forward climate
change mitigation. In addition to meeting their 2030 and 2050 energy and emission
targets, they are well placed to assess, exploit and support opportunities within their
administrative areas, in cooperation with each other and with national bodies, and
through the involvement and support of local communities.

Action 80 of the Government’s Climate Action Plan 2019 states that they will
support, monitor and assess Local Authority Climate Action.

Action 165 of the Government’s Climate Action Plan 2019, requires Local
Authorities to identify and develop plans for one Decarbonising Zone.

A Decarbonisation Zone (DZ) is a spatial area, identified by each local authority in
Ireland, in which a range of climate change mitigation measures are identified, whilst
enhancing and embracing adaptation and biodiversity measures to contribute to
reaching wider national climate action targets.

DZs are a demonstration and testbed of what is possible for decarbonisation and
climate action at a local and community level. Through a feedback loop of
experimentation and evaluation, the DZ enables a flexible, incremental and
community-driven approach to ensure that its objectives are delivered.

The criteria for selecting a DZ are:
«  Urban areas and agglomerations with a population not less than 5000 persons,

or
. Rural areas with an area of not less than 4 km?

»  Other location/areas that can demonstrate decarbonisation at a replicable scale.

Other considerations come into account when identifying a DZ which include
Transport, Buildings, Green spaces and green infrastructure, Complimentary
infrastructure, Land use and environmental value, Air quality, Waste management,
Co-benefits, Planning policy supports, and Community activation and readiness.

Once a DZ area is identified and the associated overarching vision and objectives
are set, each local authority must kickstart the next stages of the DZ, as illustrated
on the right.

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.

Identify
Identify & define the decarbonisation zone area

Identify a clear overarching vision and objectives

This report
focusses on
\m Step 3, i.e. the
establishment

of the BEI

Baseline & Scoping
Establish the Baseline Emissions Inventory (BEI)
Explore policy context and alignment
Identify and map stakeholders

Register of Opportunities
Compile a portfolio of actions, projects, technologies
and interventions

Action
Set out actions to be delivered over the timeline of the plan

Implement

8. Develop a strategy for implementation
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2.2ldentification of Decarbonising Zones (cont..)

Kilkenny County Council has also set an overarching vison for the area:

“A thriving, green and healthy city for all”

[ bz Boundary \\‘

.......

\
[s\n\UK Esri, HERE, Garmin, INCREMENT P, Intermap, USGS, METI/NASA
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Kilkenny City has been Identified as the spatial area in which a range of
climate mitigation, adaptation and biodiversity measures and actions are
identified to address local low carbon energy, greenhouse gas emissions
and climate needs to contribute to national climate action targets. Its
socioeconomic and physical environmental characteristics have been
reviewed and identified as an appropriate fit for the defined DZ criteria. In
summary:

Administrative Boundary

Kilkenny DZ includes 100 small areas under 4 Electoral Divisions (ED) (as
shown within the red line boundary left). The also DZ encompasses the land
within the Kilkenny City Development Plan boundary, plus the Dunmore
Countryside Park & Civic Amenity Area to the north.

Population

The total population of the Kilkenny DZ area was estimated at 27,539 (2016
Central Statistic Office (CSO) data).

Land Area

Kilkenny DZ has a total land area of approximately 20.09 km?2.

Scalability

Kilkenny City is considered to be an appropriate demonstration area and
testbed for urban decarbonisation measures to be adopted in other similar
areas as well as scaled up across the county.

1"



2.3 Establishment of the Baseline Emissions Inventory

The baseline emissions inventory (BEI) is an overview of an area’s or region’s total carbon emissions at a point in time. The BEI is a key instrument that enables a local
authority to measure the impact of planned actions related to emission reductions across its own operations as well as relevant sectors of society. The BEI represents an
evidence-based approach to not only inform appropriate emission reduction actions but also measure progress over time.

The BEI is required to be undertaken for the purpose of informing climate change action planning. The BEI should be treated as a live inventory and regularly updated to
assess progress against actions as well as to improve accuracy with the inclusion of new and better datasets as they evolve.

Kilkenny County Council’'s BEI for the DZ area is informed by the guidance document Technical Annex C: Climate Mitigation Assessment and Technical Annex D
Decarbonising Zones. These guidance documents support a robust approach to the assessment and reporting of baseline energy and carbon emissions for all local
authorities. 3 approaches to the development of a BEI are outlined — Tier 1, Tier 2 and Tier 3 — each of which allow for local authorities at varying levels of experience and
maturity to produce a BEI. This BEI assessment for Kilkenny County Council DZ area follows a Tier 3 approach, i.e. a ‘bottom-up, spatially led’ approach to BEI development.

2018 is used as the baseline year for the BEI assessment. This year has been purposefully chosen to align with Ireland's national targets which are set against a 2018
baseline year. This BEI assessment provides a snapshot in time of the carbon emissions across all identified sectors of the economy within the boundaries of a specific local
authority. The baseline assessment covers both direct and indirect emission sources within the administrative area, as well as the level of control and influence a local
authority has over these emissions.

Emissions associated with the following sectors are considered in this BEI assessment, aligning with Ireland’s National Emissions Inventory.

Kilkenny County
Council

Residential Land Use, Land Waste
Use Change &

Forestry

ewms .
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3.1Approachto
Assessment

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.
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3.1.1Approachto BEIAssessment

This section of the report sets out the analysis of energy and carbon emissions associated with the main activities, and emissions sources,
presented by sector, within the DZ area. Two steps have been undertaken to inform a robust understanding of the energy and carbon emissions
within the DZ area, as summarised below:

A ‘top-down’ overview of carbon emissions within the DZ area, informed by data gathered from the Environmental Protection
Agency’s (EPA) MapEire database, has been undertaken. This assessment allows for a ‘helicopter’ overview of the magnitude of
emissions within the area and the sectoral hotspots. The purpose of this ‘top-down’ assessment is not to override the ‘bottom-up’
assessment outcomes, but rather to provide an additional layer of context to inform decision making. The results of this
assessment is contained in the Appendix.

This ‘top-down’ overview is followed by the Tier 3 ‘Bottom-Up’ assessment approach, informed predominantly by spatial data
and the use of geographical information systems (GIS) software and processes. This allows for the mapping of data and
information within the DZ area, supporting effective communication and engagement with key internal and external stakeholders.
The assessment also includes non-spatial data to support the analysis and future action planning.

Although the Tier 3 approach can provide a more robust evidence base on which to inform the action planning, it relies heavily on the quantity, quality,
and variety of the data available for analysis. As more datasets and methodologies are made available, BEIs will improve further and better equip local
authorities in their decision making and action planning supporting decarbonisation and climate action.

o A full list of data sources, assumptions & limitations are included in the Appendix.

15



3.2 BEIAssessment

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.
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J.2.1summary

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.
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3.2.1.1Summary Results

The results of the ‘bottom-up’ Tier 3 assessment are presented on the table and chart below. Total greenhouse gas emissions in the Kilkenny City DZ in 2018
equate to approximately 169,878 tCO,e. This translates to 6.17 tCO,e per capita based on 2016 census population data. In 2018, Ireland’s national carbon
emissions equated to approximately 12.6 tCO,e per capita. While the DZ’s carbon emissions per capita is lower than the national equivalent, Ireland is higher
than the EU average of 8.2 tCO.e per capita.”

Carbon emissions (tCOe) Total GHG (CO,e) emissions in the DZ area
Waste LULUCF

Residential 31,869 3% _\ 1% Residential

19%
Public Sector 10,492
Kilkenny County Council 2,184

Transport
Agriculture 16,914 ,
Commercial
Land Use, Land Use Change 1,082 24%
and Forestry (LULUCF) ’
Total carbon emissions 169,878
Agricult i

Total carbon emissions per o quoL:%ure Kfj/c \'PUb“goieCtor
capita (tCO.e/capita) ) 2
Similar scale urban DZ** 8.87 * Source: EU Greenhouse gas emissions per capita 2018

** Source: KPMG

dependent membel

e. All rights reserved

© 2023 KPMG, an Irish partni nd a member firm of the KP
firms affiliated with KPMG Ints al Limited, a private Englis|


https://www.cso.ie/en/releasesandpublications/ep/p-eii/environmentalindicatorsireland2020/greenhousegasesandclimatechange/

J.2.2 S0CI0-Economic
Gontext

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.
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3.2.2.150ci0-Economic overview

Overview of the Socio-Economic analysis

Socio-economic development and decarbonisation are
intricately linked, with social and economic activities impacting
on carbon emissions, for example, through energy use and land
use. Carbon emissions contribute and influence the severity of
climate change — climate change has a direct effect on socio-
economic development, often contributing to and/or heightening
various social issues.

Socio-economic factors including income, wealth, and
industrialisation can contribute significantly to carbon emissions.
Addressing these socio-economic factors as part of a holistic

approach to decarbonisation and climate change action planning
and decision making will result in effective solutions, supporting
the shift to a more sustainable and just society.

The following pages focus on socio-economic factors
including population and zoning associated with the DZ
area. This overview is based on data from the 2016 CSO
which is considered to be an appropriate proxy for
activities in the baseline year of 2018.

Climate
Impacts

Climate
Change

Socio-
economic
development

Carbon
impacting
activities
such as,
energy use &

land use

Carbon
emissions
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3.2.2.250ci0-Economic context

Socio-Economic snapshot of the DZ area

The population of the DZ area is 27,539. The demographics of the region show a 49%
male : 51% female split in gender (based on the 2016 CSO Census data).

The average age is 37.2 with 55.4% of the population being 0-39 years of age.

46.9% of households have children living at home with 19.7% of households shown as

retired or ‘empty nests’.

79% of the adult population are married with children.

Average household income within the study is €46,874, 5% higher than the state average
of €44,477. Employment rates are in line with the national average of 53.4%, with the study
area at a level of 53.5%.

Unemployment within the DZ area is 8.9%, marginally higher than the state figure of 7.9%.
2016 POBAL data highlighted a mixture of deprivation and affluence, with certain areas

towards the urban centre noted as ‘Very Disadvantaged’ interspersed with areas of average
affluence. More affluent areas are also found in the northern and southern outskirts of the
town.

©2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent membe
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.

The Pobal data, or Deprivation Index, provides a
measurement of the affluence/or deprivation of a given area
relative to the national mean at a specific point in time. By
comparing Deprivation Index scores for a particular area at
two different points in time, Pobal can assess whether it has
moved up or down in its position relative to the rest of the
country.

Knowledge of these areas of disadvantage and deprivation
are vital when planning climate change mitigations. Some
socioeconomic  groups will need assistance and
encouragement to adopt climate mitigations, factors
influencing this could include affordability, social isolation,
and housing types. While higher socioeconomic groups can
afford energy efficient white goods and smart technology,
these easily available solutions are financially beyond some
groups. Changes in public transportation methods and
frequencies also disproportionally affect the socially
disadvantaged.

21



3.2.2.2 Socio-Economic context (cont..)

Population Distribution

[ Decarbonization Zone

» The average population in the DZ is ¢.275 persons per Population by Small Area (2016) | N
Small Area. [ 1129-187 X
T[] 188 - 249
[ 250 - 320

N 321 - 427
I 428 - 563

* The small areas with the highest populations can be
seen in some of the Northern, North-Eastern and
Southern areas of the DZ. The small areas that lie
outwards from the urban centre, have much lower
population.

+ 2016 CSO data indicated that the average household
size is 2.6.* This is similar to the state average of 2.65.
Two person households are the largest cohort in the
study area at 30.4% of total households.

* The methodology for household size is explained here by the
CSO

EsrUK, Esri, HERE, Garmin, INCREMENT P, Intermap, USGS, METI/NASA

Please note, depending on the data sources available, some information beyond the DZ boundary is included
in the maps/data contained within this report.

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved. 22


https://www.cso.ie/en/releasesandpublications/ep/p-cp2tc/cp2pdm/bgn/

3.2.2.2 Socio-Economic context (cont..)

Population Density

+ The population density of the DZ area was found to be [ Decarbonization Zone
c.1,371 persons per km2. The national average Population Density Per Km2
population density in urban areas was found to be 2,008 ;gigo

2* 8
persons per km#". o
o 300 - 500
1 500 - 1,000

_ 1,000 - 2,000
+ The highest population densities can be seen in some = zgggjggg
of the Northern, Eastern and Southern areas of the DZ. —

» Exploring the feasibility of alternative heating systems
such as District Heating, geothermal etc. is another key
consideration for the heat sector within the DZ. In line
with national policy, the compact growth of the DZ is key
to supporting energy-efficient use of land and &
infrastructure. While district heating might not be L
suitable for all sectors of the DZ (due to population R /
density), there may be some niche applications of the
technology within Kilkenny City DZ at large heat users.

» The population density of the DZ was calculated by
dividing the total population of the small areas (27,539)
by the area of the DZ (20.09 km2), with the caveat that
some of the population may reside outside of the DZ.
The total area of the small areas is 46.37 km?, and
dividing the population of the small areas by its total
area would give a population density of 594 persons per
km?2. However, the map on the right shows that these
small areas have lower population densities in
comparison to the small areas within the DZ boundary.

e s

Source: Population density in Ireland

Esri UK, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA

Please note, depending on the data sources available, some information beyond the DZ boundary is included
in the maps/data contained within this report.
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3.2.2.2 Socio-Economic context (cont..)

Zoning and Development Profile

» The map to the right sets out the zoning and development profile for the DZ area, identifying the use and/or proposed use of land. Typically land may be designated
for residential use; for industrial, commercial, agricultural or recreational use; as open space; or a mixture of those uses. In the DZ area, land zoning is shown for a
variety of uses, including commercial and residential uses. Approximately 17.5% of the land within the DZ is zoned for ‘Mixed/general 'green'/recreation/conservation,
other’. This presents the DZ with a significant opportunity for the increased implementation of nature-based solutions and green infrastructure.

» According to the CSO (2016) data, there are 10,296 occupied dwellings in the Kilkenny DZ, with an additional 732 vacant dwellings. This gives the DZ a vacancy rate
of ~6.4%. The national average vacancy rate for urban areas is 3.1% (CSO 2016 data).

» The area also contains 1,356 local authority social housing units which the local authority will have responsibility for retrofitting. These units could be used as a pilot
scheme to show the medium to long term benefits of energy efficiency.

Land Use Zoning % of Total Area = e e
i i i 1 1 0, C2.1 - Industrial,
R3 - Residential, mixed residential and other uses 31.01% e e
G5 - Mixed/general 'green'/recreation/conservation, N b
other 17.46% r::‘eMd_ sl
- Mixe« enera
P1 - Agriculture 15.72% co;nmercfavgindustrfal/
. . enterprise uses
O1 - Strategic reserve, White land 7.87% W C7 - Other commerce/
X X X X X industrial/enterprise uses
C6 - Mixed/general commercial/industrial/enterprise G5 - Mixed/general
o 'green'/recreation/
uses 7.52% conservation, other
S5 - Mixed/general community services/facilities ML Hoeg Use el
levelopment, opportunity/
uses 5.70% Proposalsie
M3 - District,
M1 - Mixed Use, general development, neighbourhood centre 1)
9 9 01 - Strategi 7 e
opportunity/proposal site 5.04% Whilad \\
C2.1 - Industrial, enterprise, employment 4.22% gff;::u’i'ure \ /
C3 - Office, business/technology park and related 3.81% R3 - Residential, mixed N
. . . residential and other uses - T
M3 - District, neighbourhood centre 0.70% [ s1 - Education NN
C7 - Other commerce/industrial/enterprise uses 0.64% - fg%";ﬁgii?jﬂs, \.\
S1 - Education 0.20% facilities uses
02 - General 0.12%
Grand TOtaI 1 00% ésf\\gK Esri, HERE, Garmin, INCREMENT P, Intermap, USGS, METI/NASA
KPMG 24



3.2.3Residential
Sector

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.
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J.2.3.1Residential Sector Qverview

Overview of the National Residential Sector

Ireland’s domestic properties face a significant decarbonisation challenge. Our housing stock is one of the least energy efficient within the EU while our heating systems
have a particularly low level of renewables in the energy mix — the SEAI have indicated that fossil fuels are used as the heat source in 73% of dwellings. The ongoing cost
of the energy crisis has highlighted Ireland’s dependence on imported fossil fuels, leaving Irish households highly vulnerable to global energy prices.

The residential sector accounted for approximately 10% of Ireland’s carbon emissions in the baseline year of 2018 with similar levels seen in the latest reported figures. To
achieve Ireland’s climate goals, the sector is required to reduce its emissions by 40% by 2030 (compared to a 2018 baseline).

CAP 2023 sets out a number of actions and targets for the residential sector to meet its overarching goal, including:

» All new dwellings designed and constructed to Nearly Zero Energy Building (NZEB) standard by 2025 and Zero Emission Building (ZEB) standard by 2030;
» Equivalent of 120,000 dwellings retrofitted to BER B2 or cost optimal equivalent by 2025, and 500,000 dwellings by 2030;

» Up to 0.8 TWh of district heating installed capacity by 2025, and up to 2.5 TWh by 2030;

* 170,000 new dwellings using heat pumps by 2025, and 280,000 by 2030;

» 45,000 existing dwellings using heat pumps by 2025, and 400,000 by 2030;

* Up to 0.4 TWh of heating provided by renewable gas by 2025, and up to 0.7 TWh by 2030.

To achieve theses highly ambitious targets, the DZ area must significantly reduce its use of fossil fuels, including, coal, peat and oil, and increase dependence on
renewables and electricity, to heat existing residential buildings while also optimising and enabling energy efficiency. Retrofit activity must be supported to underpin this
reduction, with resulting benefits for homeowners in terms of efficiency, comfort, and health and wellbeing.

The following sections present an overview of the residential sector related activities, energy and emissions within the DZ area. Further detail on data sources,
assumptions and limitations is included in the Appendix.

e 2



J.2.3.2Residential Summary Results

Residential Sector: Summary

The results of the residential sector assessment are presented in the tables and charts below. The ‘Occupied homes’ have been included within the assessment.
These account for the majority of residential homes in the DZ area.

The total energy consumption of the sector’s 10,550 dwellings equates to 133,106 MWh. The associated carbon emissions of the sector equate to approximately

31,869 tCO,e. The 9,321 houses within the DZ area account for ~96% of the sector’s energy consumption and ~95% of the sector’s total carbon emissions. The
1,319 ‘apartments’ within the DZ area account for ~4% of total residential energy consumption and ~5% of carbon emissions.

Energy Consumption (MWh) Carbon emissions (tCOe)

Houses 127,153 Houses 30,369
Apartments 5,953 Apartments 1,501
Total Residential Homes 133,106 Total Residential Homes 31,869
Total Residential Sector energy consumption Total Residential Sector carbon emissions
4% 5%

96% 95%

= Houses = Apartments = Houses = Apartments

e o

Note: Figures rounded to whole numbers for presentation purposes.




3.2.3.3Residential Sector Analysis

Residential Sector: Age of Housing Stock

The age of housing stock in the DZ area has a strong
correlation with energy efficiency, consumption and
demand, including this DZ area. Energy use is a proxy
for carbon emissions and therefore, in general, older
housing stock may mean higher carbon emissions.

Age of construction of residential housing stock ranges
from pre-1919 out to the 2000s. The average year of
construction is 1981, with approximately ~74% of the
housing stock being built since 1970. Approximately

~26% of the residential units have been built pre-1970s.

This is summarised on the table below.

The map on the right provides an overview of the
average year of construction of residential housing
stock within each SA. This is based on the average
year of construction of the housing stock combined with
the frequency of each residential housing stock to
estimate the average construction year by SA.

Focussing on the more populated area of Kilkenny City
centre, there is a similar trend — the average housing
stock for the small areas is dated from 1939 to 1997,
indicating an older cluster of housing.

As the majority of homes within the DZ area were built
pre-2000 (~75%), it is likely that their energy efficiency
is lower than newer builds, resulting in a greater energy
demand and consumption, leading to higher carbon
emissions.

[ Decarbonization Zone

by Small Area (2016) ‘a,%\r,.,% ¢ %

Average Age of Housing Stock
|7 1939 - 1956 N

[11957 - 1970

[ 1971 - 1984

I 1985 - 1997

I 1998 - 2005

/ Esri UK, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA
£

KPMG

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved.

Note: The figures in the map included above have been derived from CSO SA data. This data has been broken out into various bands e.g., 1948-
1956". The average of these bands and their frequency within each SA are used to find the average year of the residential housing stock in the SA.

Average Year of Housing Stock*

2000+ 30%
1971-2000 44%
19191970 21%
Pre 1919 5% | 28



3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: Energy Efficiency & BER rating

/

» A Building Energy Rating (BER) Certificate supports the [ Decarbonization Zone
understanding of the energy efficiency of a home. It is a helpful BER Rating Scale
indicator of the likely energy consumption of a home and its (kWmimz/yr) e
associated carbon emissions. It uses a scale of A to G, with A-rated No records
homes being the most energy-efficient and comfortable and G-rated Al <25
homes the least energy-efficient. z :zg

I s >75

» BER ratings in the Kilkenny DZ area range from A rated buildings to = :z :22
E rated buildings. The map on the right presents the range of BER 1 >150
ratings across the DZ area. Note that these BER ratings are average c2 >175
ratings. c3 >200

D1 >225
D2 >260

» The table below sets out the average BER rating by residential type, E1 >300

displayed by ED. E2 >340
I >360
I >450
» Note that residential BER ratings are only available from the BER No Records
Research Tool for 59.9% number of residential dwellings in the DZ.
Further information on the dwelling type of the BERs is included in
the Appendix.
BALLYCALLAN

» Energy efficiency opportunities should be explored, including the use
of heat pumps and other renewable energy sources to support the EsUC TR
decarbonisation of the DZ area as well as to contribute to wider
national energy and climate targets.

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved. 29



3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: Energy Consumption & Heat Demand

* Heat demand maps allow users to explore Ireland’s heating and [ Decarbonization Zone
cooling demands. Heat mapping describes the spatial | [ Electoral Divisions
disaggregation of national heat demand into smaller geographic M Euildings
areas. This disaggregation is based on the characteristics of the ; g‘{fi‘f';'g”eat Demand (MWh)
buildings within each area and include: ] 840- 1137

Building type (a residential dwelling, a commercial or public sector = endlebd

building or an industrial site)

Type of fuel used to generate the heat

Other metrics such as the area of buildings, and current and
planned energy efficiency measures

* Heat demand in the DZ area follows a similar pattern across the
EDs, with higher heat demand observed in and around the more
populated region of Kilkenny City centre and the area to the west
of the city — these areas should be considered and prioritised with
targeted actions to reduce this demand.

» Heat demand is further explored in the Energy & Electricity Sector
section.

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved. 30



3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: Energy & Carbon Emissions

To estimate residential sector energy consumption and associated carbon emissions within the DZ area, a number of non-spatial data points have been used.
‘Occupied’ homes, as defined by the 2016 CSO database, account for the majority of residential homes in the DZ area, at 90.15%. These ‘Occupied’ homes are
included in the assessment. ‘Other vacant dwellings’ (6.41%), ‘temporarily absent’ (2.88%), and ‘unoccupied holiday homes’ (0.56%) account for the remaining ~10% of
the residential stock — these are excluded from the assessment. An overview of the approach used is outlined below with results of the assessment on the following
pages.

Further information on data sources, assumptions and limitations is included in the Appendix.

> [~ [

CSO SEAI BER Research Tool SEAI Conversion Factors
7]
g Total housing stock Average energy consumption Total energy consumed Total energy consumed
> obtained by the for each dwelling type and broken down into fuel converted to carbon emissions
8 CSO grouped by ED, period built related to the DZ sources and electricity using relevant SEAI
© construction period, and obtained from the BER using CSO data Conversion Factors.
® dwelling type (House/ Research Tool. Note that representative of the
o Apartment). A weighted residential BER energy central heating in each
average has been applied consumption figures are only individual ED.
to account for the number available for a limited number
of ‘not stated” dwellings. of residential dwellings and

therefore, are not entirely
representative of the ED and

DZ area.
e Outputs
Ty Energy consumed

broken down by fuel

Carbon emissions
broken down by fuel
and electricity, dwelling

and electricity, dwelling
type, construction
period, and ED

type construction
period, and ED

ewms :



3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: Energy & Carbon Emissions

Total residential sector energy consumption and associated carbon emissions within the DZ area is presented by energy split and residential dwelling type below.
Note that as a result of the data available, residential dwelling types have been grouped into ‘houses’ and ‘apartments’. The individual energy split of each ED has
been applied to the total energy consumption across all households within each of the EDs.

Natural Gas and Oil account for a combined ~88% and ~83% of the residential sector’s energy consumption and associated carbon emissions, respectively. These

figures show that the residential stock of the DZ is heavily reliant on fossil fuels and switching to low-carbon/ renewables is a significant opportunity for the sector to
reduce it's energy consumption and carbon emissions.

Further information on each ED’s energy splitis included in the Appendix.

Energy consumption (MWh)

Energy Source m Apartments

Carbon emissions (tCO2e)

Energy Source m Apartments

Coal 4,855 5,123 Coal 1,654 1,745
Peat 300 19 319 Peat 107 7 114
Oil 36,306 1,740 38,046 oil 9.933 476 10,409
LPG 272 8 280

LPG 62 2 64
Natural Gas 75,326 3,061 78,387

Natural Gas 15,419 627 16,046
Renewables 397 17 414

Renewables - - -
Electricity 8,462 793 9,255

Electricity 3,175 298 3,472
Wood 1,235 48 1,283

Wood 19 1 19
Total 127,153 5,953 133,106

Total 30,369 1,501 31,869

Note: Figures rounded to whole numbers for presentation purposes.

KPMG
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3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: Energy & Carbon Emissions

Total residential sector’s energy consumption and associated carbon emissions within the DZ area is presented by ED below.

_ Energy Consumption (MWh) _ Carbon emissions (tCO.e)

Kilkenny No.1 Urban 26,902 Kilkenny No.1 Urban 6,641
Kilkenny No. 2 Urban 18,290 Kilkenny No. 2 Urban 4,846
Kilkenny Rural 84,948 Kilkenny Rural 19,660
Dunmore 2,966 Dunmore 723
Total 133,106 Total 31,869

Note: Figures rounded to whole numbers for presentation purposes.

ewme .



3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: Energy & Carbon Emissions

A visual representation of total residential sector energy consumption and associated carbon emissions within the Kilkenny DZ is presented by ED below.

[ Decarbonization Zone
[ Electoral Divisions
Residential Energy
Consumption (MWh) 8
H 12966

[ 2967 - 26902
I 26903 - 84948

KILKIERAN

DUNMORE ]
RATHCOOLE

St. CANICE

[BALLINAMARA

DUNBELL
BALLYCALLAN

SIUK, Esti, HERE, Garmifl, INCREMENT P, Intermap, USGS, METI/NASA
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- 723

[ 724 -
I 6642 - 19660

[ Decarbonization Zone
[ Electoral Divisions

Residential Carbon
Emissions (tCO2e)

6641

[BALLINAMARA

BALLYCALLAN

St. CANICE

DUNMORE

KILKIERAN

" RATHCOOLE

DUNBELL

SIUK, Esti, HERE, Garmifl, INCREMENT P, Intermap, USGS, METI/NASA
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3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: Energy & Carbon Emissions

Total residential sector energy consumption and associated carbon emissions for all dwelling types within the DZ area, broken down by construction period, are shown

on the charts below.

Dwellings built during the periods “1919-1970’ and ‘1971-1990’ account for the highest proportions of the DZ’s residential energy consumption and carbon emissions at
33% and 31%, respectively. Approximately 48% of dwellings were built during these two periods. This suggests dwellings built during these periods account for a higher
proportion of energy consumption and carbon emissions than expected. The older building fabric of these dwellings leads to lower energy efficiency and likely is
responsible for their high energy consumption and carbon emissions. Retrofitting the older building stock of the DZ is a potentially effective measure to reduce the area’s

energy consumption and associated carbon emissions.

*Note the energy consumption and carbon emissions presented in these graphs do not equate to the total energy consumption and carbon emissions of the residential
sector presented previously, as the BER Research Tool does not contain energy data on dwellings from the built period 2012 onwards.’

Energy Consumption for all dwellings in the
Kilkenny DZ area

55,000

= 50,000

g, 45,000

S 40,000

= 35000

£ 30,000

S 25,000

20,000

& 15,000

3 10,000 I I I I

g 5,000

S )

> N - P S & N R

> NS N > Y ) &

g Q© g Ay o Y & &

S N N N o DY Qv
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Construction Period

Carbon Emissions (tCO,e)

Carbon emissions for all dwellings in the Kilkenny

DZ area
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N
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3.2.3.3 Residential Sector Analysis (cont..)

Residential Sector: KCC: Local Authority Social Housing: Energy & Carbon Emissions

Social housing (within the residential sector) energy consumption and associated The table below sets out the average BER rating for social housing units
carbon emissions within the Kilkenny DZ area has also been included in our analysis by dwelling type and ED. Note that BER ratings are only available for a
using a number of non-spatial data points to inform the assessment. The total number limited number of social housing units (741 out of 1,356 total) and

of local authority housing units has been provided by Kilkenny County Council — to therefore, are not entirely representative of the local authority social
understand energy consumption and carbon emissions associated with social housing housing in the ED and DZ area.
units, Step 2-4 outlined in Section 3.2.3.3 has been applied. Further information on Average BER rating of Local Authority Social Housing
data sources and methodology is included in the Appendix. Units
BER Rating Scale
Local Authority Local Authority (kWm/m?/yr) NA
Housing Units Housing Units Al Local Authority Social » = 2; :z:
Housing Units
B s >50
Energy Energy consumption Energy Carbon emissions Bt >75
source (MWh) source (tCOze) B2 >100
B3 >125
Coal 960 Coal 327 o
Cc2 >175
Peat 60 Peat 21 _ _ o e
The social housing units in the DZ area account for bt 2228
oil 7,051 oil 1,929 approximately 13.2% of the total residential stock. When oz 222
compared to the entire DZ area, the social housing units ; zsz
LPG 52 LPG 12 account for approximately 18.7% of total residential energy . 2340
consumption and 18.7% of total residential carbon emissions. puum o .5
Natural Gas 14,609 Natural Gas 2,990 These findings suggest that the social housing sector
produces a greater proportion of the total residential energy
Renewables 77 Renewables - consumption and carbon emissions within the DZ than
. . expected. Note that energy consumption figures are only
Electricity 1,806 Electricity 678 available for a limited number of social housing units from the
SEAI BER Research Tool and therefore, are not entirely
Wood 239 Wood i representative of social housing in the DZ area.
Total 24,853 Total 5,961

i °



J.2.AGommercial & Public
Sector
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3.2.4.1Commercial & Public Sector Overview

Overview of the National Commercial & Public sector

» The built environment comprises the residential, commercial and public sectors, of which the commercial and public sector account for approximately 2% of Ireland’s
carbon emissions in the baseline year of 2018. The emissions from commercial and public sectors are typically from fuel combustion for space and hot water heating in
commercial and public/institutional buildings in Ireland. Emissions from commercial services and public services decreased by 3.0% and 3.8% respectively in 2021
compared to 2020 emissions due to a decrease in natural gas use.

» The sector is required to reduce its emissions by 45% by 2030, compared to the 2018 baseline. Actions and targets to support the achievement of this target are set out
in the CAP 2023 and include:
» decarbonising heating in commercial and public buildings;
» determining optimum management of property portfolios for decarbonisation;
* installing rooftop solar PV (e.g. in schools);
« retrofitting buildings owned by public bodies;
» promoting and supporting building automation and control optimisation and smart building technologies to increase energy efficiency and monitoring;
» upgrading existing building energy management systems to high-efficiency and zero-carbon equivalents.

» To achieve this ambitious target, the use of all fossil fuels (coal, natural gas, oil, and peat) to heat our buildings must be reduced and the support for a major expansion
in retrofit activity must be realised. The challenge facing the commercial and public sector is that its existing buildings will require the most effort to decarbonise.
Technologies such as heat pumps in the residential sector are also suitable for commercial buildings and the scaling-up in deployment of solutions such as district
heating and renewable gases will also benefit commercial and public buildings — these will be important levers for the DZ area to consider. This chapter explores the
various factors impacting the decarbonisation of commercial and public sector buildings, whilst also considering the constraints associated with protected buildings.

e .



J.2.4.2 Gommercial & Public Sector Summary Results

Commercial & Public Sector: Summary

The results of the commercial & public sector assessment are presented on the tables and charts below.

Total energy consumption of the sector equates to

176,173 MWh. The associated carbon emissions of the sector equate to approximately 52,744 tCO,e. Commercial

Sector buildings within the DZ area account for ~76% of the sector’s energy consumption and ~76% of the sector’s total carbon emissions. Public Sector buildings
within the DZ area account for ~20% of total commercial & public sector energy consumption and ~20% of carbon emissions. Municipal buildings are estimated to
account for ~4% of total commercial & public sector energy consumption and ~4% of carbon emissions

Commercial Sector
Public Sector
Municipal

Total Commercial & Public Sector

Energy Consumption (MWh)

133,472
35,997
6,704

176,173

Total Commercial & Public Sector energy consumption

4%

20%

76%

= Commercial = Public Sector = Municipal

Commercial Sector
Public Sector
Municipal

Total Commercial & Public Sector

Carbon emissions (tCO2e)

40,068
10,492
2,184

52,744

KPMG

Total Commercial & Public Sector carbon emissions

4%

20%

= Commercial = Public Sector = Municipal

76%
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3.2.4.3 Commercial & Public Sector Analysis

Commercial & Public Sector: Energy Efficiency & BER Rating

A Building Energy Rating (BER) Certificate supports

the understanding of the energy efficiency of buildings.

It is a helpful indicator for the likely energy
consumption and its associated carbon emissions in
commercial and public settings. Similar to residential
sector, it uses a scale of A to G, with A-rated buildings
being the most energy-efficient and comfortable and
G-rated buildings the least energy efficient.

BER ratings in the DZ area range from G rated
buildings to A. Generally, the less-efficient buildings
are located towards the west of the Kilkenny DZ, with
newer, more efficient buildings located in the urban
centre and the southwest outskirts. This is with the
exception of a larger F-rated block to the east of the
DZ.

Note that BER ratings are available for a large number
of commercial & public sector buildings (~96%).
Further information on the breakdown of the BERs is
included within the Appendix.

Energy efficiency opportunities should be explored,
including the use of heat pumps and other renewable
energy sources to support the decarbonisation of the
DZ area as well as to contribute to wider national
energy and climate targets.

7

3 pecarbonization Zone
[ Etectoral Divisions

© Commercial Geodirectory Points
Non-Domestic BER Ratings
I A
i A2
| F¥

No Records

BALLYCALLAN

GRANGE

KILKIERAN

RATHCOOLE

CLARA

DUNBELL

Garmin, INCREMENT P, USGS, METI/NASA
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3.2.4.3 Commercial & Public Sector Analysis (cont..)

Commercial & Public Sector: Energy Consumption & Heat Demand

Heat demand maps allow users to explore Ireland’s heating and cooling demands. Heat mapping
describes the spatial disaggregation of national heat demand into smaller geographic areas. This
disaggregation is based on the characteristics of the buildings within each area and include:

+ Building type (a residential dwelling, a commercial or public sector building or industrial site), M,
Dt e .

[ lectoral Divisions

Layer DUNMORE

Commercial Heat Demand (MWh) RATHCOPE:
» The type of fuel used to generate the heat, | e

I 5644 - 21284

B suidings

StCANICE

» Other metrics such as the area of the buildings, and current planned energy efficiency measures

» Heat demand in the Kilkenny DZ follows a similar pattern across the SAs, with higher heat demand
observed in and around the more populated region of Kilkenny City centre, as well as towards the
east/southeast — these areas should be considered and prioritised with targeted actions to reduce

this demand.

DUNBELL

BALLYCALLAN

min, INCREMENT P, Intermap, USGS, MET/NASA

» The maps provided here provide a visualisation of heat demand across the DZ area.

» Heat demand is further explored in the Energy & Electricity Sector section.
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3.2.4.3 Commercial & Public Sector Analysis (cont..)

Commercial Sector: Energy & Carbon Emissions

To estimate commercial sector energy consumption and associated carbon emissions within the DZ area, a number of non-spatial data points have been used.
An overview of the approach used is outlined below. Further information on data sources, assumptions and limitations is included in the Appendix.

[N > [ ~ D

Data sources

Valuation Office

Total commercial buildings
within the DZ broken down
by sector and total floor
area (m?) were extracted
from the Valuation Office
List.

CIBSE Energy
Benchmarks

Fuel and electricity
consumption
benchmarks (kWh/m?)
to estimate energy use
for each of the building
types based on their
floor area.

SEAI National Breakdown
of Fuel/Electricity

Total energy consumed broken
down into fuel sources and
electricity using the national
energy breakdown for the
commercial and public sector.
Note that data directly
representative of the DZ area
has not been available.

Outputs

Energy consumed
broken down by fuel

and electricity, and
sector

SEAI Conversion
Factors

Total energy
consumed converted
to carbon emissions
using SEAI Conversion
Factors.

Carbon emissions
broken down by fuel

and electricity , and
sector
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3.2.4.3 Commercial & Public Sector Analysis (cont..)

Commercial Sector: Energy & Carbon Emissions

The energy consumption of the Commercial Sector was calculated using Valuation Office data on commercial buildings within the DZ. Total commercial sector energy

consumption and associated carbon emissions within the DZ area is presented by building type and energy split below. As noted, energy split assumed for this analysis
is representative of the national energy split for the commercial and public sector and may not reflect the actual energy split within the DZ area. This analysis shows that

fossil fuels account for a combined ~43% (56,761 MWh) of the total energy consumed by the commercial sector, with renewables accounting for less than 3% (3,927

MWh).

Energy consumption by energy source (MWh)

Energy

Source

Coal 0 1 15 4 0 10 17 5 0 52
oil 31 331 7,136 1,725 93 4,721 7,819 2,104 24 23,985
Natural Gas 42 452 9,736 2,354 127 6,442 10,668 2,870 32 32,724
Reneane 5 54 1,168 282 15 773 1,280 344 4 3,927
Electricity 41 527 51,224 2,242 809 6,976 7,936 2,996 34 72,784
Total 120 1,365 69,280 6,608 1,045 18,922 27,720 8,319 94 133,472

Carbon emissions by energy source (tCO2e)

Energy
Source
Coal 0 0 5 1 0 3 6 2 0 18
oil 8 83 1,798 435 24 1,190 1,970 530 6 6,043
9 93 1,993 482 26 1,319 2,184 587 7 6,699

Natural Gas

Renewables

Electricity 15 198 19,219 841 303 2,617 2,978 1,124 13 27,309

Total 32 374 23,015 1,759 353 5,129 7,137 2,243 25 40,068

KPMG

Note: Figures rounded to whole numbers for presentation purposes
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3.2.4.3 Commercial & Public Sector Analysis (cont..)

Public Sector & Municipal: Energy & Carbon Emissions

To estimate public sector and municipal energy consumption and associated carbon emissions within the DZ area, a number of non-spatial data points have been
used. An overview of the approach used is outlined below. Further information on data sources, assumptions and limitations is included in the Appendix.

[N > CHl

Kilkenny County Kilkenny County SEAI Conversion Factors
8  Council Council
o Total energy consumed
g Using the Meter Point The MPRN and GPRN converted to carbon emissions
n Reference Number (MPRN) data was further broken using SEAI Conversion Factors
© and Gas Point Reference down to determine the
® Number (GPRN) data of energy consumption of
o pubic sector bodies within Kilkenny County

the DZ were provided by Council buildings within

Kilkenny County Council, the DZ

the energy consumption of
all public sector buildings in
the DZ was calculated.

Outputs

Energy consumed Carbon emissions

broken down by broken down by
category category

Note: The Local Authority Fleet is included within the Transport Sector

KPMG



3.2.4.3 Commercial & Public Sector Analysis (cont..)

Public Sector (excluding Kilkenny County Council): Energy & Carbon Emissions

Total energy consumption and associated carbon emissions for public sector buildings within the DZ area, presented by GPRN and MPRN, are shown on the tables
below. Note that Kilkenny County Council buildings are not contained within the public sector energy consumption and associated carbon emissions figures presented
below. A further breakdown of the organisations within each category is included within the Appendix.

Energy consumption by consumption category (MWh)

Buip|ing
J19)ep\
Buidwing MiI
M

Buip|ing
29140
Buipjing
18y10
paisjan)
Bunybiy
alqnd
(CEIBEN]
un) bunybiy
alqnd
J19)ep

| Buildwing
sbBuipjing
Jodsuels)
a)seM

Buipjing
uoneonpgy
aieoyyesH
juawjeas]
juawjeas)
19)emajsep
Buissaosoid
jJuawyeas]
Buissaosoid
juswieas )
19)eM3)Se M

GPRN 5,476 6,093 - - 3,945 424 1,533 146 - - - 54 - - - 17,671
MPRN 2,322 2,424 - - 9,134 45 1,501 60 55 - 1,283 155 & - 1,344 18,326
Total 7,798 8,517 - - 13,079 469 3,034 206 55 - 1,283 209 3 - 1,344 35,997

Carbon emissions by consumption category (tCO,e)

Buip|ing
aleoyjjeaH
19)ep
Buidwing pi
MI
Buip|ing
2040
Buipjing
J8y10
19Y10
paJajein)
Bunybiy
alqnd
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juswijeal |
19)ep
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sBuipjing
Modsuea)
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juswijeat)
lajemajsep
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=
5 3
@5
3

jusawiyeal)
juswiyeal )
19)eMa)Sep|
Buissasoid

Buissaosoid

GPRN 1,121 1,247 - 808 87 314 30 - - - 11 - - - 3,618

MPRN 871 909 - - 3,427 17 563 23 20 - 481 58 1 - 504 6,874

Total 1,992 2,156 - - 4,235 104 877 53 20 - 481 69 1 - 504 10,492



3.2.4.3 Commercial & Public Sector Analysis (cont..)

Municipal: Energy & Carbon Emissions

Total energy consumption and associated carbon emissions for Kilkenny County Council buildings and public lights within the DZ area, presented by GPRN and MPRN,
are shown on the tables below. Note that the Local Authority Fleet is included within the Transport Sector and not presented below.

The category labelled ‘Other’ includes the City’s Christmas lighting and public toilets. A detailed breakdown of the local authority buildings contained within each

category is included within the Appendix.

Energy consumption by consumption category (MWh)

Buipjing
Bujures |
[Areaqr]
Buipjing
aJeoyjeaH
juswieal
J19)ep\
Buidwing M
juswieal]
Jajemajsep\
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Jajemajsepy

GPRN 328 - - - 840 28 747 - - - - - - - - 1,943
MPRN 110 - - - 598 10 1,517 = 285 2,206 = = = 36 = 4,761
Total 438 - - - 1,438 38 2,264 - 285 2,206 - - - 36 - 6,704

Carbon emissions by consumption category (tCO,e)

Source o 2T | 755 | F53 | 22 2 32 | 2§28 | 5&2| F5°| &S 7z | 73
z5 = 850 [ e 0 Zo ea | g22 32Z| ug3| £32 8 2@
== =5 g=¢ 358 =0 == ® = =5 == 3-"9. 20 ® D 38
3 3 =0 3 E =] =] [7] q,: o 3 S 3 T [7] E
Q@ Q § ] o Q Q 0, o @ sa@ o 3 Q o o, ]
S s T E- E — s @ o3 5 ER
® 3 ) @ S Q ]
GPRN 67 - - - 172 6 153 - - - - - - - 398
MPRN 41 - - - 224 4 569 107 828 - - - 13 - 1,786

Total 108 - - - 396 10 722 - 107 828 - - - 13 - 2,184



3.2.0 Transport
Sector
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J.2.5.1Transport Sector Overview

Overview of the National Transport sector

» Despite the growing focus on achieving Ireland’s climate ambitions, Ireland’s road transport emissions are increasing. In 2018, the transport sector accounted for
approximately 17% of Ireland’s total carbon emissions. Although the impact of COVID-19 supported the decrease in transport related emissions, 2021 saw a 6.1%
increase in emissions over 2020 levels, largely driven by the cessation of public health restrictions that had artificially reduced transport demand.

+ Ireland’s transport sector must reduce its emissions by 50% by 2030. The actions and targets outlined in CAP 23 are pivotal in encouraging a shift to ‘active travel’
and overcoming the challenges deeply embedded through our settlement patterns, policies, and mindsets which favour private car usage over more sustainable
transport modes. These targets will require a transformational shift in how we travel, as well as investment and innovation efforts into electric vehicles (EVs),
increased charging facilities, and alternative fuels. Achieving a shift to transport modes with zero- or low-carbon emissions, such as active travel (walking and

cycling) and public transport, will require unprecedented levels of public buy-in and engagement.

« The following pages present an overview of the transport sector related activities and associated energy and carbon emissions within the DZ area.

b :



3.2.5.2Transportsector Analysis

Transport Sector: Public Transport

* The map shown here provides a visual of the locations of the Irish Rail line, a train stop and bus stops within and passing through the DZ area.

Commuting patterns in the DZ area show a ~64% reliance on private car with almost one third of commuting journeys using public transport, cycling or walking. This is
discussed further later in this section.

Improving the
attractiveness of
sustainable transport
modes such as bus, rail,
cycling and walking to shift
away from car use is key to
the successful
decarbonisation of the DZ
area.

Combining this with an
increased proportion of
Electric Vehicles (EV) in the
vehicle fleet as well as
electrifying freight and
public transport will
decrease reliance on fossil
fuels and, in turn, reduce
carbon emissions.

% of Bus
Bus Operators

City Direct
Buggy
Bkavanagh
Mkilbride
SRO

Bus Eireann

Dublin Coach

Kenneallys
Sbloom

Grand Total

66%

9%

5%

4%

4%

3%

3%

2%

2%

100%

D Decarbonization Zone
|:] Electoral Divisions

=) Bus_Stops
—+ TIrish Rail

Trish Rail Station

St. CANICE

BALLYCALLAN

GRANGE

KILKTERAN

RATHCOOLE

CLARA

DUNBELL

K. Esri, HERE, Garmin, [NCREMENT P, Int§rmap, USGS, METI/NASA
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3.2.5.2 Transport Sector Analysis (cont..)

Transport Sector: Energy & Carbon Emissions

To estimate transport sector energy consumption and associated carbon emissions within the DZ area, a number of non-spatial data points have been used. An
overview of the approach used is outlined below. Note that this approach reflects vehicles owned and licenced within the area and does not reflect all transport
movements within the DZ area. Further information on data sources, assumptions and limitations is included in the Appendix.

o I ., [

Transport Omnibus SEAI National SEAI Conversion

” Energy Balance Factors

g Number of vehicles

5 licenced by end of Total energy Total energy

8 2018 in Kilkenny. consumed per consumed per

© These numbers transport mode transport mode

% have been broken down into fuel converted to carbon

O  proportioned down sources and emissions using
to the DZ area electricity, supported SEAI Conversion
based on by the SEAI National Factors.
population. Energy Balance.

Outputs
—

Energy consumed Carbon emissions
broken down by fuel broken down by fuel

and electricity source, and electricity source,
and transport mode and transport mode




3.2.5.2 Transport Sector Analysis (cont..)

Transport Sector: Energy & Carbon Emissions

Total transport sector related energy consumption and associated carbon emissions within the DZ area, broken down by transport mode and energy type are shown
below. As mentioned on the previous page, energy consumption and carbon emissions presented below reflect vehicles owned and licenced within the DZ area based
on the entire Kilkenny area, factored down by population in the DZ area. Although this approach does not provide total energy consumption and associated carbon
emissions of all transport movements in the DZ area in the baseline year, it provides a useful overview of vehicle ownership in the DZ area and impact of their usage.

Private cars account for the highest carbon emissions. Petrol and diesel are the most common sources of fuel with just a small proportion relying on electricity.

Total carbon emissions result in approximately 61,486 tCO.,e which equates to approximately 2.23 tCO,e per DZ area resident.

Total energy consumption by transport mode in the DZ area (MWh) Total carbon emissions by transport mode in the DZ area (tCO,e)
Transport mode Transport mode

oil Natural Gas Renewables  Electricity  Total Qil Natural Gas Renewables Electricity Total
Road Freight 64,497 2.7 2,765 - 67,264.7 Road Freight 17,021 0.6 - - 17,021.6

Road Light Goods Road Light Goods

Vehicle 28,012 - 1,201 - 29,213 Vehicle 7,392 - - - 7,392
Road Private Car 135,021 - 3,820 72 138,913 Road Private Car 35,078 - - 27 35,105
Public Passenger Public Passenger

Services 7,472 - 305 - 7,777 Services 1,967 - - - 1,967
Total 235,002 2.7 8,091 72 243,167.7  Total 61,458 0.6 - 27 61,485.6

KPMG 51
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3.2.5.2 Transport Sector Analysis (cont..)

Transport Sector: Energy & Carbon Emissions

A further breakdown of the total transport sector-related energy consumption and associated carbon emissions within the DZ area, broken down by transport mode and
energy type is shown below. Private cars account for the highest carbon emissions. In addition, gasoline (petrol) and diesel are the most common sources of fuel within
the DZ and account for a combined ~96% and ~100% of transport-related energy consumption and carbon emissions, respectively. Increased electrification and the
further use of renewable fuels present significant opportunities for Kilkenny Cities’ transport sector to decarbonise.

Transport mode

Road Freight

Road Light
Goods Vehicle -

Road Private Car 45,798

Public

Passenger

Services —
Total 46,165

Transport mode

Road Freight

Road Light
Goods Vehicle -

Road Private Car 11,536

Public
Passenger

Services 93

Total 11,629

Gasoline

Gasoline LPG

Gasoil/
Diesel/
DERV

64,497

28,012

89,098

7,104

188,712

Gasoil /
Diesel
IDERV

17,021
7,392

23,513

1,875

49,801

Natural
Gas

2.7

Natural Gas

Renewables
Biodiesel  Bioethanol
2,765
1,201
3,820 1,517
305 12
8,090 1,529

Total energy consumption by transport mode in the DZ area (MWh)

Total carbon emissions by transport mode in the DZ area (tCO2¢)

Renewables

Biodiesel

Bioethanol

Electricity Total

67,264.7

29,213

72 138,913

- 7,777

72 243,167.7

Electricity UEEL
- 17,021.6
- 7,392
27 35,105
- 1,967
27 61,485.6

52

Note: Figures rounded to whole numbers for presentation purposes



3.2.5.2 Transport Sector Analysis (cont..)

Transport Sector: Commuting & Carbon Emissions

Using POWSCAR data about commuters to the DZ area and from the DZ area to attend work, college or school on a daily basis from within the
DZ area and from surrounding areas has been explored. Carbon emissions associated with these commuting patterns are estimated using
distances taken from POWSCAR and assumptions on transport modes used in the DZ area — this results of which are shown on the next pages.

71% of these commutes are made in a car, while 22% are made using public transport, bicycle or on foot. The remaining commuters take a van
or motorcycle with some ‘telecommuting’ (i.e. work from home). In addition, within the DZ area, approximately 45% of households own a car,
approximately 34% own two cars or more and approximately 20% of households do not own a car. Comparative figures for the state indicate
that c.41% households own at least one car, and similarly ¢.41% also own two or more cars, while ¢.15% households have no car.

Note that although these commuting patterns focus on commuters travelling in and out of the DZ area, the impact of which are not entirely
associated with the DZ area boundary itself, it is important to understand opportunities for decarbonisation through both control and influencing
mechanisms available to the Council.

 ofo T @8 b b

ewms .



3.2.5.2 Transport Sector Analysis (cont..)

Transport Sector: Commuting & Carbon Emissions

S

] 0Z Boundary

Buffers
10 km
- 25km
28K b [ 50km
T Kilkenny residents commuting outside for work or school
1-4
5-11
I 12-29
I 30-58
B 50 - 1559

Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN,
Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and
the GIS User Community

» The map on the left provides an illustration of commuters
leaving the DZ area and travelling to surrounding EDs on
a daily basis.

» For the purposes of this assessment, the starting point
for all commuters is assumed to be Kilkenny (No.1)
Urban ED. In addition, commuters travelling to the top
90% of EDs are included in this assessment, with an
uplift applied to the resulting carbon emissions to
represent 100%.

» ltis estimated that these daily commuter trips leaving the
DZ area, and assumed to then return, contribute
approximately 7,026.61 tCO,e on an annual basis.

Further information on data sources, assumptions and
limitations included in the Appendix.

.. Total per year
Emissions source .
(return journey)

Total carbon emissions (tCO,e) associated
with commuter travel out of the DZ area to
surrounding EDs

7,026.61

54



3.2.5.2 Transport Sector Analysis (cont..)

Transport Sector: Commuting & Carbon Emissions

* The map on the right provides an illustration of
commuters travelling into the DZ area from
surrounding EDs on a daily basis.

» For the purposes of this assessment, the end point for
all commuters is assumed to be Kilkenny (No.1)
Urban ED. In addition, commuters travelling from the \
top 90% of EDs are included in this assessment, with
an uplift applied to the resulting carbon emissions to
represent 100%.

 Itis estimated that these daily commuter trips
travelling into the DZ area, and assumed to then
return, contribute approximately 19,857.39 tCO,e on T
an annual basis. e . Jp

é/DZ Boundary
ooy 14 S ke T Vo Buffers
» Further information on data sources, assumptions el o AL 1okm
P . . . . L N = s, 25km
and limitations included in the Appendix. & e i s s

Residents of other EDs commuting to Kilkenny

1-32
el Total per year )
Emissions source p. y > 33-95

(return journey) , 58

| 199 - 1466

Total carbon emissions (tCO,e) associated B 17 qot6
with commuter travel into the DZ area from 19,85739 Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN,
Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap contributors, and

surrounding EDs the GIS User Gommunity
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3.2.6 Waste Sector
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3.2.6.1Waste Sector Overview

Overview of the National Waste sector

» Waste emissions are predominantly associated with methane emissions arising from disposal to landfill. The waste sector accounts for approximately 1% of Ireland’s
annual carbon emissions. Waste emissions per head of population are lower in Ireland compared to the EU average and carbon emissions have decreased since 2005.
Minimising waste generation, and improving segregation, reuse and recycling will lead to a continued reduction in carbon emissions.

* A number of targets and goals have been set in Ireland to meet both its climate and circular economy objective — for example, Ireland has set a plastic recycling target
of 55% by 2030, with a 90% collection target for beverage containers.

 Ireland has made significant progress in managing waste streams, particularly in improving recycling rates and diversion from landfill but substantial change is needed
to pivot towards a more circular economy in Ireland. Businesses and households play a vital role in enabling this change by influencing and facilitating sustainable
consumer behaviour.

* A number of initiatives outlined in CAP 2023 will be beneficial for the DZ area to consider, including:
» Deposit and return schemes for plastic and aluminium beverage containers;
» Promotion of trials for better public recycling opportunities on street and at Bring Centres;
» Improvement of segregation and collection performance to increase recycling and reduce contamination.

» This section presents an overview of the waste sector related activities and emissions within the DZ area.

e s



3.2.6.2Waste Sector Analysis

Waste Sector: Locations & Carbon Emissions

» There is one licensed waste facility located in the
north of Kilkenny DZ area, Dunmore Recycling and [ Electoral Divisions
Waste Disposal Centre. There is also a wastewater Licensed Waste Facilities *
treatment plant to the east and several discharge A Licensed
points in the DZ, and close to the boundary. QY 4 Sorvender=d

A UWW Plant Locations (>500pe)
[E  UWW Emission Points

D Decarbonization Zone

» The EPA’s Pollutant Release & Transfer Register pLCAICE
(PRTR) has been reviewed to understand carbon
emissions associated with the waste facility. No
emissions data has been found here.

 Similarly, continuous emissions associated with
activities at the Purcellsinch wastewater treatment
plant (managed by Uisce Eireann) are publicly
available in the annual environmental report for this
particular site, however these are gas migration
sample emissions.

» Using a benchmark for waste related carbon
emissions of 0.21 tCO,e/head of population®, it can
be estimated that waste related carbon emissions
within the boundary of DZ area is approximately
5,783.19 tCO,e. 7

BALLYCALLAN

* Benchmark is estimated using 2018 national waste sector UWW: Urban Waste Water

emissions divided by national population (2016 CSO data).
This benchmark is then multiplied by total population of the DZ
area (27,539).

KPMG

W0030-02

A2
\

\
'DUNMORE

KILKENNY
No. 1 URBAN

g N%z URBAN
o
Roag,

KILKIERAN

RATHCOOLE

LKENNY S

DUNBELL

Esri UK, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA




J.2.7 Agriculture Sector
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J.2.1.1Agriculture Sector Overview

Overview of the National Agriculture sector

» As Ireland’s largest contributor to national carbon emissions, agriculture is a key sector to decarbonise whilst maintaining food availability and affordability. Over the last
decade emissions in the sector have increased by 19% - largely related to the expansion of the dairy sector.

» Agricultural carbon emissions come from a variety of activities and are responsible for a proportion of national carbon emissions each year:

» Enteric fermentation, i.e. methane emissions from the digestive systems of ruminant livestock such as cattle and sheep, contributed approximately 61% of total
agriculture related carbon emissions in 2018 at a national level;

» Agricultural soils, including nitrogen fertiliser use, contributed approximately 22% of total agriculture related carbon emissions in 2018 at a national level;

* Manure management contributed approximately 12% of total agriculture related carbon emissions in 2018 at a national level;

» Fuel combustion and electricity use associated with agricultural machinery and buildings contributed approximately 2.6% of total agriculture related carbon
emissions in 2018 at a national level;

» Liming and urea application contributed approximately 2.4% of total agriculture related carbon emissions in 2018 at a national level.

» As part of Ireland’s response to climate change, the agriculture sector is required to reduce its emissions by 25% by 2030 with key measures to achieve this target set out
in the CAP 23. These measures include: a reduction in nitrogen fertiliser use to a maximum of 300,000 tonnes, earlier finishing of beef cattle and improved animal breeding
focusing on low methane traits. The CAP 23 also sets out a target to support land use diversification options for livestock farmers, such as anaerobic digestion, forestry
and tillage to incentivise voluntary livestock reductions - whilst not a direct cap, it signals the ambition to reduce herd numbers.

* Measures set out at a national level can be considered by the DZ area.

» Although agriculture sector emissions encompass the emissions sources outlined above, there are close synergies with other sectors, including LULUCF sector which is
explored further in the next section. Decarbonisation measures must consider these synergies to ensure an effective plan is developed.

» The following sections present an overview of agriculture related activities, energy and emissions within the DZ area.

m Further supporting information on agriculture sector can be found in Appendix 5.5 60




J.2.1.2 Agriculture Sector Summary Results

Agriculture Sector: Summary
The results of the agriculture sector assessment are presented in the table and chart below. A number of activities contribute to the agriculture sector’s carbon

emissions, including enteric fermentation (which takes place in the digestive system of livestock) agricultural soils, including nitrogen fertiliser use, manure
management and on-farm fuel combustion and electricity use. Total GHG emissions (as CO2e) of the sector within the DZ for the 2018 baseline year equate to

approximately 16,914 tCO,e. Note that a mix of benchmarks and robust assumptions have been used to understand the impact of the agriculture sector within the DZ

area.

Agricultural sector

emissions sources

Enteric fermentation

Agriculture energy
related

Total

Carbon emissions (tCO.e)

15,903

1,011

16,914

Total Agriculture Sector GHG emissions
(CO2e)

Energy
Related
6%

Enteric
Fermentation
94%

Further supporting information on agriculture sector can be found in Appendix 4.5
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3.2.1.3 Agriculture Sector Analysis

Agriculture sector: Carbon Emissions

T Decarbonization Zone T Decarbonization Zone

According to the EPA’s MapEire database, in the Khgnaare - esiock \}[O e
baseline year of 2018, the agricultural sector accounts B oo -oouszm

[ 0.005260 - 0.011593

for 10% of DZ area’s total carbon emissions. Note that I o
this is based on the MapEire database which adopts a
‘top-down’ assessment approach.

(1 0.000013 - 0.000025
[ 0.000026 - 0.000041
[ 0.000042 - 0.000124

The majority of the DZ area’s agriculture carbon
emissions are attributed predominantly to ruminant
livestock related emissions (methane emissions
resulting from enteric fermentation and manure
management and nitrous oxide emissions associated
with manure management).

(..m.t RCREWENT 7. eimap, USGS METASA

Methane emissions predominantly associated with Nitrous oxide emissions associated with livestock in the
. . L . livestock in the DZ area DZ area
The remaining proportion of emissions are attributed to
. . . . [ N —
energy related emissions, largely associated with [Spere—— S e v
N . . . R . 3 Electoral Divisions e ivisions
farming machinery use and carbon dioxide emissions LAuiinire et ) Ll e ter
. . . .. P ‘i —
associated with on-farm fuel combustion and electricity | f eoomo-omors oot gcaszs
; 0:0\)0302 5 0:000460 1 BN L4 99 - 0.007421
use. I 0.000461 - 0.000778. [ 0.007422 - 0.009952

[ 0.000779 - 0.001876 i [ 0.009953 - 0.015885

The maps to the right provide an overview of
agriculture related activities, presented by ‘livestock’
related methane (CH,) and nitrous oxide (N,O)
emissions and ‘other’ related carbon dioxide (CO,) and
nitrous Oxide (N,0O).

Nitrous oxide emissions associated with agriculture Carbon dioxide emissions associated with agriculture
activities, excluding livestock, in the DZ area activities, excluding livestock, in the DZ area

© 2023 KPMG, an Irish partnership and a member firm of the KPMG global organization of independent member
firms affiliated with KPMG International Limited, a private English company limited by guarantee. All rights reserved. 62



3.2.1.3 Agriculture Sector Analysis (cont..)

Agriculture Sector: Energy & Carbon Emissions

To estimate the agriculture sector’s energy consumption and associated carbon emissions within the DZ area, a number of non-spatial data points have been used. As
discussed previously, there are a number of emissions sources within the agriculture sector, including enteric fermentation, agricultural soils, including nitrogen fertiliser
use, manure management and fuel combustion associated with agricultural machinery. These have been explored as far as possible using the approach outlined
below.

[l -~ [ Ol

Data sources

CSO & Various sources SEAI Conversion
Department for Factors Energy related carbon
Agriculture, Benchmarks to measure the emisgsyions resented
Food and the impact of enteric fermentation Total on-farm on-f by li pt K
Marine (DAFM) and on-farm energy use: energy consumed (RN COiEEL) YRIVESTOE
«  Methane emissions per dairy per livestock consumed b.roken
Livestock cow; converted to down by diesel
numbers in the +  Methane emissions per beef carbon emissions and electricity and Enteric fermentation
DZ area, split by cattle; using SEAI livestock related carbon
livestock type *  On-farm diesel consumption Conversion ..
per dairy cow; Factors emissions presented
«  On-farm diesel consumption by livestock
per beef cattle;

*  On-farm electricity
consumption per dairy cow.

Note that the quantification of the impact of agricultural soils, manure management, liming and urea application on carbon emissions is complex and requires an
understanding of the various elements included as part of these activities. For example, to understand the impact of fertiliser use on carbon emissions, the annual
amount of synthetic fertiliser applied to soils and the annual amount of animal manure applied to soils, amongst a number of other data points. For the purposes of this
baseline assessment, an estimate of these emissions sources has been excluded.

m Further supporting information on agriculture sector can be found in Appendix 4.5 63



3.2.1.3 Agriculture Sector Analysis (cont..)

Agriculture sector: Livestock Numbers

Beef and dairy farming are the most common livestock
agricultural activities within the DZ area. According to
CSO and DAFM data sources, there is no sheep
farming activity in the DZ area.

Beef cattle and dairy cows account for approximately
65% and 35%, respectively, of total livestock
reviewed.

Farming activities are present in two EDs of the DZ,
Dunmore and Kilkenny Rural.

Number of Livestock

932 529 -

Dunmore

Kilkenny No. 1 Urban
Kilkenny No. 2 Urban
Kilkenny Rural

Total

1,461

2,870 1,554 - 4,424
3,802 2,083 - 5,885
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3.2.1.3 Agriculture Sector Analysis (cont..)

Agriculture sector: Livestock Numbers

 Livestock farming occurs in 2 EDs, with largest numbers in Kilkenny
Rural.

» Beef cattle is the primary livestock in the DZ area, with a total of
3,801 beef cattle in the DZ. There are also 2,083 dairy cattle in the
DZ.

Note: The agricultural data analysed in this report is only available at
the ED-level scale, therefore, livestock numbers from outside the DZ
boundary may be included, resulting in a potential overcalculation As
shown on the map to the right, out of the total area covered by the
EDs (57.50 km?2), ~35% (20.09 km2) lies within the DZ and ~65%
(37.41 km?) is outside of it.

/

[ Decarbonization Zone
[ Electoral Divisions
Livestock Units
‘(Co

[ 1- 1461

I 1462 - 4424

A

St. CANICE

IBALLINAMARA

BALLYCALLAN

KILKENNY
No. ]l.)URBAN

KILKIERAN

* RATHCOOLE

CLARA

DUNBELL

Esri UK, Esri, HERE, Garmin, INCREMENT P, USGS, METI/NASA
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3.2.1.3 Agriculture Sector Analysis (cont..)

Agriculture sector: Beef Cattle, Dairy Cows & Sheep enteric fermentation

* As previously discussed, methane emissions produced by
livestock enteric fermentation is one of the main
contributors to agriculture’s total carbon emissions.

tCO,elyear for all beef

tCH,/year for all beef cattle cattlerr

Total 319 8,903

» As the majority of livestock in the DZ area are beef cattle
and dairy cows, to provide for a meaningful and

proportionate assessment, these livestock have been

focussed on. tCH,/year for all dairy cows L0 et 2l Gl

cows****

* To estimate carbon emissions associated with beef cattle Total 251 7,000
and dairy cows within the DZ area, benchmarks
(9CH,/livestock/day) have been used and are presented

tCO.elyear for all

below. tCH,/year for all sheep she;p’g‘**
» Estimated carbon emissions related to enteric fermentation Total - B

in beef cattle and dairy cows are shown on the tables to

the right. **** Note that methane emissions (CH,) have been converted to carbon dioxide equivalent (CO,e) using IPCC

conversion factors contained within Appendix 5.5.2.
Benchmarks Summary
gCH,/livestock/day Beef cattle (tCO,e)| Dairy cows (tCO.e) Sheep (tCOe)

Beef cattle* 6,651,543 Enteric fermentation related G = 000 )
Dairy cow™* 4,772,790 carbon emissions ’ ’
Sheep*** 935,410 Total 15,903

Source: https://www.teagasc.ie/environment/climate-change--air-quality/methane/; https://www.teagasc.ie/news--events/daily/sheep/measuring-methane-from-sheep-systems.php

*For the purpose of this assessment, beef cattle related methane emissions benchmark is assumed for a ‘500kg Beef animal on a high concentrate diet’
** For the purpose of this assessment, dairy cow related methane emissions benchmark is assumed for a '550kg Dairy cow grazing on pasture’

*** For the purpose of this assessment, sheep related methane emissions benchmark is assumed for 'ewe lambs on a grass silage based diet’

KPMG | &8
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3.2.1.3 Agriculture Sector Analysis (cont..)

Agriculture sector: Beef Cattle, Dairy Cows & Sheep energy related emissions

+ As previously discussed, on-farm fuel combustion and Energy consumption (kWh) | Carbon emissions (tCO.e)
electricity use contributes to national agriculture carbon for all beef cattle for all beef cattle
emissions.

Total 1,721,853 454

» As the majority of livestock in the DZ area are beef cattle
and dairy cows, to provide for a meaningful and
proportionate assessment, these livestock have been Energy consumption (kWh) | Carbon emissions (tCO,e)
focussed on. for all dairy cows for all dairy cows

* To estimate carbon emissions associated with beef cattle Total 1,822,625 556
and dairy cows within the DZ area, benchmarks
(kWh/livestock/year) have been used and are presented

below Energy consumption (kWh) | Carbon emissions (tCO,e)
’ for all sheep for all sheep
» Estimated carbon emissions related to energy consumption Total - B
in beef cattle and dairy cows presented by ED are shown o o ) )
on the tables to the right. *** Note that methane emissions (CH,) have been converted to carbon dioxide equivalent (CO,e) using IPCC

conversion factors included within the Appendix.

Benchmarks Summary

kWh/livestock/year

Beef cattle (tCO,e)| Sheep (tCO,e) Dairy cows (tCO,e)
Beef cattle 453

Energy related carbon
emissions

Sheep 19 Total 1,010

Dairy cow 875 454 - 556

Source: Department for Environment, Food & Rural Affairs (DEFRA)

KPMG o7



J.2.8Land Use,
Land Use Change &
Forestry (LULUCF)
Sector
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