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EXECUTIVE SUMMARY 

There are approximately 11,500 public sector buildings in Ireland1.  Altogether, they consumed 2,191 
GWh of thermal energy (heating) in 2019, 99% of which was from fossil fuels. 

The 2019 Climate Action Plan introduced several measures intended to decarbonise energy use in 
the built environment.  Action 62 in the 2019 Plan requires the OPW to “examine how and when 
fossil-fuel heating systems could be phased-out of public buildings, including disallowing the 
installation of any new fossil-fuel heating systems”.  This action was reiterated in the annex of 
actions to the 2021 Climate Action Plan, as the first step under action 57. 

This report constitutes the OPW’s response to Government with respect to this action.  The report 
sets out a high-level approach for phasing out fossil fuels from public sector buildings. 

 

Technology options 

There are several different technologies that have potential to play a role in replacing fossil-based 
heating systems in these buildings.  Low-temperature heat pumps and biomass boilers are likely to 
be the most appropriate technologies for most applications.  However, there is no one-size-fits-all 
solution.  Different technologies have different advantages and disadvantages that influence their 
suitability for deployment in different building types. 

Furthermore, there are notable technical challenges associated with all options, including heat 
pumps and biomass boilers, and especially when deployed in existing buildings.  Neither heat pumps 
nor biomass boilers are drop-in solutions for existing fossil boilers.  Heat pumps, in particular, can 
generally only be installed in existing buildings as part of extensive building upgrade projects. 

Other technologies can also play a role.  Some may be limited to niche applications in the near term.  
Others are less likely to be credible alternatives in the short term, but may become viable as 
technology and/or supply chains mature. 

 

High-level approach for phasing out fossil-fuel heating 

Fossil-fuel heating can be phased out of public sector buildings using a combination of proven and 
emerging technologies – by adopting an approach based on the following five pillars: 

• Enabling measures to overcome barriers to renewable heat. 

• No new fossil-based heating systems in new buildings, subject to some limited 
exceptions. 

• A portfolio-based approach to replacing fossil fuels in existing buildings as part of broader 
retrofitting initiative that improves efficiency, reduces fossil-fuel consumption, makes 
buildings ‘renewables ready’ and integrates renewable heat. 

• Restrictions on leasing buildings with fossil-based heating systems. 

• Provision of funding for phased retrofit programmes. 

This report sets out 29 recommendations for implementing an approach based on these pillars.  

 

1 Excluding buildings in the commercial state sector. 
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1 INTRODUCTION 

1.1 Climate Action Plan action 57(a) 

The 2019 Climate Action Plan introduced several measures intended to decarbonise energy use in 
the built environment.  Action 62 in the 2019 Plan requires the OPW to “examine how and when 
fossil-fuel heating systems could be phased-out of public buildings, including disallowing the 
installation of any new fossil-fuel heating systems” [1]. 

The action was subsequently referenced in the 2021 Climate Action Plan [2], which included a 
commitment to consider the outcome of the OPW “study examining when and how fossil-fuel 
heating systems could be phased-out of public sector buildings”.  It was also reiterated in the annex 
of actions to the 2021 Climate Action Plan, as the first step listed under action 57 [3].  The action is 
referred to as ‘action 57(a)’ in this document. 

 

1.2 Summary of process undertaken by OPW 

The OPW undertook the following steps to examine how and when fossil-fuel heating systems could 
be phased-out of public buildings: 

• It appointed consultants Byrne Ó Cléirigh to prepare a briefing report to inform its 
deliberations with respect to action 57(a).  The report presents an analysis of thermal 
energy demand in the public sector and an estimate of the number of facilities that have 
fossil-fuel heating systems in the sector, including a breakdown by fuel type, where 
relevant data is available.  It also discusses different non-fossil heating options for sector 
buildings, and the main advantages and disadvantages of each in the context of potential 
deployment in the Irish public sector.  These options are summarised in §3 and the full 
report is included in Annex D. 

• The OPW also circulated the report to a group of public sector stakeholders that it invited 
to participate in a working group.  The stakeholders comprised two loose cohorts: 

- Public bodies that own and/or operate relatively large portfolios of public sector 
buildings (e.g. HSE, UCD), and/or have a remit related to the specification of heating 
systems for such buildings (e.g. Department of Education, OPW) and/or represent 
sub-sectors within the public sector (e.g. Local Government Management Agency, 
Department of Further & Higher Education, Research, Innovation & Science).  
Together, these public bodies represented over three-quarters of energy used for 
heating public sector buildings. 

- Public bodies that have a remit related to this area of climate policy, e.g. 
Department of Environment, Climate & Communications (DECC), Department of 
Public Expenditure & Reform (DPER) and Sustainable Energy Authority of Ireland 
(SEAI). 

The full list of stakeholders is provided in Annex A. 

• The working group convened on two occasions to deliberate the challenge set out in 
action 62. 

• The stakeholders were also invited to make written submissions to the process, using a 
template developed by the OPW.  The template is included in Annex B and the individual 
submissions are included in Annex C. 

• The OPW reviewed the many useful contributions from the stakeholders, both in writing 
and at the consultation meetings, and distilled the key elements into this report. 
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1.3 Purpose of this report 

This report constitutes the OPW’s response to Government with respect to action 57(a).  The report 
sets out a high-level roadmap for phasing out fossil fuels from public sector buildings.  It contains 
three further sections following this introduction: 

• §2 provides a synopsis of thermal energy demand in the public sector and an estimate of 
the number of facilities that have fossil-fuel heating systems in the sector. 

• §3 summarises the main technology options for non-fossil heating in public buildings. 

• §4 Sets out an approach for phasing out fossil-fuel heating from public sector buildings. 

 

1.4 Linkages to other targets 

While the proposed phase-out of fossil-fuel heating systems in public buildings is a Climate Action 
Plan action in its own right, it is also linked to other important 2030 targets2: 

• The public sector must improve its energy efficiency by 50%.  This target builds on the 
previous 33%-by-2020 efficiency target and is based on public bodies’ existing baselines.  
The methodology used to track all organisations’ progress towards this target explicitly 
accounts for activity levels.  Therefore, if a public body was to commission a new building, 
and if the building was designed and operated in accordance with energy management 
best practice, it could actually enhance the public body’s energy performance when 
measured against the energy efficiency target, even though the public body would 
consume additional energy in absolute terms.  The key focus of this target framework is 
to reduce all energy use (fossil, electricity and renewable) per unit of activity, e.g. through 
retrofit of buildings. 

• The public sector must reduce its greenhouse gas (GHG) emissions by 51%3.  The concept 
of a GHG reduction target is new for the public sector and the target methodology is still 
under development.  It seems likely that it will be based on an absolute emissions target, 
i.e. there will be no adjustment for changes in activity level, service level or 
demographics.  The key focus of this target framework is to reduce the use of carbon-
intensive energy in absolute terms.  In practical terms, this means that public bodies will 
need to significantly improve their energy efficiency and decarbonise their energy use, 
especially heat and transport. 

• Public bodies must prepare Climate Action Roadmaps by the end of 2022, which must 
target an at least a 50% overall contribution from renewable space heating by 2030 [2]. 

These targets are closely related to each other and many actions taken by public bodies to work 
towards one target will also contribute to achieving one or both of the others.  However, there are 
important differences in scope between the three targets and some technologies and approaches 
have greater potential to contribute to one or two targets only. 

The scope of this document is action 57(a), i.e., renewable heating in public sector buildings.  
However, the deployment of renewable heat in buildings is inextricably linked to energy efficiency 
and an energy-efficiency first approach will be key for decarbonising heat in public sector buildings. 

 
2 The 2019 Climate Action Plan also introduced a target for all public buildings to have a building energy rating 
(BER) of B.  However, this was not referenced in the 2021 Climate Action Plan. 
3 This target was originally introduced in the 2019 Climate Action Plan as a 30% target, but it was subsequently 
increased to 50% and then 51% (in the 2021 Climate Action Plan). 
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2 CONTEXT: ENERGY USE FOR HEATING PUBLIC BUILDINGS 

The European Union (Energy Efficiency) Regulations 2014 [4] delineate the scope of public sector 
energy consumption by defining what is meant by a public body.  SEAI collects annual consumption 
data for public bodies via its public sector energy monitoring and reporting (M&R) system4.  SEAI 
shared M&R datasets for 2019 with the OPW for the purposes of this study and, except where 
referenced otherwise, the data presented in this report is derived from these datasets [5]. 

Approximately 45% of the final energy consumption in the public sector in 20195 – or 2,191 GWh – 
was used to heat buildings.  The breakdown of this consumption is shown in Figure 1.  Fossil fuels 
account for 95% of the consumption, with electricity providing 4% and renewables just 1%. 

Figure 1: Breakdown of thermal energy consumption in public sector buildings 2019 

 

A small number of organisations account for a significant share of the consumption, with the 10 
biggest organisations accounting for over 40% of consumption. 

There is no definitive inventory of public sector buildings.  Consultants engaged by OPW have 
estimated that there are approximately 11,500 buildings in the sector, excluding the commercial 
state sector which operates a further ~1,000 units.  Some are owned by the public bodies that 
occupy them, others are owned by landlords (public sector or private). 

Figure 2 provides an estimated breakdown of these buildings by building type.  Overall, natural gas is 
used in approximately 30% of the buildings, although the percentage varies significantly between 
different types.  The 30% of buildings that use gas account for 69% of public sector thermal energy 
demand in buildings, indicating that natural gas is used in many buildings with higher heat loads. 

There is no comprehensive dataset of floor area for public sector buildings, which limits the scope of 
analysis that can be undertaken on the building portfolio.  In the absence of robust data on floor 
area, electricity consumption provides a rough proxy for relative building size and, hence, relative 
thermal energy demand.  The dark green bars in Figure 2 show the aggregate electricity 
consumption for each type of building. 

 
4 Additional information on SEAI’s M&R system is available here. 
5 Excluding energy use in the commercial state sector. 

https://www.seai.ie/business-and-public-sector/public-sector/monitoring-and-reporting/
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Figure 2: Estimated breakdown of public sector buildings by building type 
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3 NON-FOSSIL TECHNOLOGY OPTIONS FOR EXISTING BUILDINGS 

3.1 Summary 

There are several different technologies that have potential to play a role in replacing fossil-based 
heating systems for public sector buildings.  Low-temperature heat pumps and biomass boilers are 
likely to be the most appropriate technologies for most applications.  However: 

• There is no one-size-fits-all solution.  Different technologies have different advantages 
and disadvantages that influence their suitability for deployment in different building 
types.  These are summarised in §3.2-3.4 and discussed in more detail in Annex D. 

• There are notable technical challenges associated with all options, including heat pumps 
and biomass boilers, and especially when deployed in existing buildings. 

• Neither heat pumps nor biomass boilers are drop-in solutions for existing fossil boilers.  
Heat pumps, in particular, can generally only be installed in existing buildings as part of 
extensive building upgrade projects. 

• Other technologies can also play a role.  Some may be limited to niche applications in the 
near term.  Others are less likely to be credible alternatives in the short term, but may 
become viable as technology and/or supply chains mature. 

It is important that public bodies undertake appropriate feasibility assessment before selecting a 
preferred technology for a particular application – to establish if alternative option(s) are technically, 
practically and financially viable. 

 

3.2 Heat pumps 

3.2.1 Low-temperature heat pumps 

Low-temperature heat pumps are a proven technology for heating well-insulated, relatively airtight 
buildings.  They have a relatively low maintenance burden and fuel supply is straightforward, as long 
as adequate electricity import capacity can be secured at an acceptable cost. 

Because they deliver water at lower temperatures than boilers do, they require high levels of 
building insulation to work effectively.  Therefore, they are well suited for many new buildings, 
which can be specifically designed to accommodate heat pumps. 

Heat pumps can also be used in existing buildings.  However, because they are not like-for-like 
replacements for boilers, significant additional modifications can be required to accommodate them: 

• Extensive fabric upgrades can be required in buildings with lower levels of insulation.  
This may not be feasible in older buildings, including heritage buildings. 

• Low-temperature heat pumps typically use low-temperature heat emitters.  In general, 
existing emitters from boiler-based systems, such as conventional radiators, cannot be 
reused6. 

Therefore, while heat pumps are a good alternative to fossil-based systems for many existing 
buildings, they can rarely be installed as standalone projects.  They can only be introduced as part of 
much larger building retrofit projects, which can be both expensive and very disruptive, often 
requiring the decanting of building occupants. 

 
6 In some circumstances, there may be potential to reuse suitable heating distribution systems. 
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In some circumstances, supplementary heating systems can still be needed to augment the low-
grade heat output from heat pumps, e.g. for high-temperature applications such as hot water7, for 
infection control, and for providing peak heating during very cold conditions.  Such supplementary 
systems can add complexity and cost, and supplementary heating systems are often fossil based8. 

There can also be challenges integrating heat pumps with existing ventilation systems and/or in 
buildings that have requirements for high levels of ventilation, e.g. for clinical requirements in acute 
healthcare settings, in education facilities that must operate with higher levels of ventilation to 
reduce risk of transmission of infection and accommodate high levels of occupancy. 

 

3.2.2 High-temperature heat pumps 

High-temperature heat pumps may overcome the main limitation of low-temperature heat pumps 
(i.e. low delivery temperature) but they are not yet a proven technology in non-residential buildings.  
They are also less ‘efficient’ and require more electricity supply capacity (infrastructure) than low-
temperature systems. 

 

3.3 Biomass 

3.3.1 Biomass boilers 

Biomass boilers are also a well-established technology.  They deliver water at high temperatures and 
can replace fossil-fired boilers without the requirement for major upgrades to building fabric or heat 
emitters. 

However, they have a higher maintenance burden than oil or gas boilers, and fuel delivery, fuel 
storage and impacts on local air quality can pose serious challenges, especially at space-constrained 
buildings in urban areas.  Biomass also has higher levels of risk associated with fuel security, 
sustainability and quality.  Many of these challenges and risks can be managed using delivery models 
incorporating energy services companies (ESCOs), i.e. where an ESCO supplies, maintains, operates 
and manages the boilers and sells heat to the end user.  The support scheme for renewable heat 
(SSRH)9 could also be an important enabler for biomass, including for schools. 

 

3.3.2 Biomass CHP 

Biomass CHP technology is less well developed, especially at the scale required for application in 
public sector buildings. 

 
7 Including to ensure appropriate legionella control. 
8 Notwithstanding the added complexity, a hybrid approach to heating (space heating & hot water), 
incorporating heat pumps and gas boilers, may be a cost-effective option in applications where there is a 
significant cost difference between a heat-pump-only system and a system that meets ~80-90% of heat 
demand via heat pump and is supplemented by high-efficiency gas boilers for the small number of very cold 

days every year (e.g. 5-10 days per annum below 3-4C).  See submissions from Department of Education and 
Department of Further and Higher Education, Research, Innovation & Science in Annex C. 
9 The SSRH is a government-funded initiative designed to increase the energy generated from renewable 
sources in the heat sector. The scheme aims to bridge the gap between the capital and operating costs of 
renewable heating systems and those of conventional fossil-fuel alternatives, and to incentivise the 
development and supply of renewable heat. 



OPW 
8 

Phasing out of fossil-fuel heating from public buildings 

 

   
562-2 1X01 83 R6  

Final 8 April 2022 
 

3.4 Other technology options 

3.4.1 Localised heating systems (district heating) 

District heating is a well-proven technology that faces several barriers to deployment in Ireland.  The 
anticipated significant growth in data centres in Ireland may present niche opportunities for heat-
pump-based district heating networks at appropriate locations.  At least one public body is also 
investigating the feasibility switching an existing district heating system from fossil fuel (gas) with a 
deep-geothermal heat source10. 

 

3.4.2 Renewable gas 

The potential for unprocessed biogas to be used for heating public sector buildings is low because of 
the requirement for buildings to be close to anaerobic digestion facilities. 

Biogas can also be upgraded to biomethane, which can be injected into the natural gas network.  
Biomethane can be distributed to customers using existing infrastructure and used in existing gas 
boilers.  However, resource availability is an important consideration and the extent to which 
biomethane will contribute to renewable heat in buildings over the next decade and beyond is 
uncertain.  It is likely to be relatively minor11. 

 

3.4.3 Hydrogen 

Hydrogen does not produce greenhouse gas emissions at the point of use and has the potential to 
contribute to decarbonising heat in the medium-to-long term.  However, most hydrogen is currently 
produced by separating it from natural gas using steam methane reforming which produces 
greenhouse gas emissions.  Hydrogen is unlikely to play a significant role in Ireland’s heat sector this 
decade, and the extent of its role beyond 2030 is yet to be determined. 

  

 
10 A 1-km-deep test borehole is currently under construction at Technological University Dublin’s 
Grangegorman campus.  See submission in Annex C. 
11 “Renewable gas may make a minor contribution to emissions reduction towards 2030” (SEAI submission in 
Annex C) 
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4 AN APPROACH FOR PHASING OUT FOSSIL-FUEL HEATING 

Fossil-fuel heating can be phased out of public sector buildings using a combination of proven and 
emerging technologies – by adopting an approach based on the following five pillars: 

• Enabling measures to overcome barriers to renewable heat. 

• No new fossil-based heating systems in new buildings, subject to some limited 
exceptions. 

• A portfolio-based approach to replacing fossil fuels in existing buildings as part of broader 
retrofitting initiative that improves efficiency, reduces fossil-fuel consumption, makes 
buildings ‘renewables ready’ and integrates renewable heat. 

• Restrictions on leasing buildings with fossil-based heating systems. 

• Provision of funding for phased retrofit programmes. 

These pillars are discussed in §4.1-4.5. 

 

4.1 Enabling measures 

The scale of the challenge is significant: fossil fuels meet 95% of the heating requirement in public 
sector buildings and the current rate of replacement with non-fossil heating is very low.  CAP 2021 
includes a commitment to “accelerate the removal of obstacles to the wider adoption of renewable 
space heating and district heating, in new and retrofitted public buildings, proactively addressing 
technical and regulatory barriers” [2]. 

The stakeholder group identified several recommendations for measures that will be required to 
overcome these barriers and accelerate the uptake of non-fossil heating systems: 

R-1. Support the early deployment of pathfinder projects that identify, develop and trial solutions 
for different applications, especially in existing buildings.  As well as refining optimum 
technical solutions for different building types, and managing the risk associated with 
deploying unfamiliar technologies in real-world conditions, these projects can generate a 
robust evidence base in support of longer-term portfolio-wide retrofit programmes. 

R-2. Document and communicate results and lessons learned from pilots of alternative 
technologies. 

R-3. Develop national standard(s) for heat pumps. 

R-4. Establish register(s) of approved contractors for the installation of heat pumps and other 
relevant technologies. 

R-5. Prepare and disseminate best practice guidance documents, including for specific technologies 
and for holistic design solutions for building retrofit. 

R-6. Develop a building renovation passport scheme12.  Each passport would provide a long-term, 
step-by-step renovation roadmap for a specific building that establishes a clear pathway for 
the introduction of renewable heat. 

R-7. Streamline the delivery of electricity network infrastructure (for heat pumps). 

 
12 A building renovation passport (BRP) is a document ‘outlining a long-term (up to 15-20 years) step-by-step 
renovation roadmap to achieve deep renovation for a specific building. It is designed to reflect the (changing) 
situation of the owner or occupier. The BRP also addresses the complexity of renovation works and ensures 
coordination throughout the different stages.’ [9] 
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R-8. Review electricity tariff structures as they apply to heat pumps. 

R-9. Ensure that iterations of building regulations align with policy to decarbonise heat in buildings 
and minimise carbon lock-in in new buildings (by permitting the installation of fossil heating 
systems in new buildings). 

R-10. Support public bodies to develop, design, plan and implement retrofit programmes by 
developing internal project development capacity and facilitating access to external project 
development expertise, including design teams, as appropriate13. 

R-11. Facilitate the development of the supply chain for non-fossil heating and broader retrofit in 
public sector buildings, including by signalling to the market that there will be a sustainable 
demand for these technologies and interventions over the long term.  This should include 
facilitating the evolution of the market for energy performance contracting and other 
innovative delivery models. 

 

4.2 New buildings 

Capital projects such as public sector buildings have a significant design, planning and delivery 
timelines.  Non-fossil heating systems should be integrated into building designs from the outset. 

The nearly zero energy building (NZEB) requirements, as defined in the 2017 Building Regulations, 
which came into effect in January 2019, provide a strong driver for incorporating renewable heat in 
new buildings, but they do not explicitly mandate its use [6].  In many cases the NZEB renewables 
criteria can be satisfied through local renewable electricity generation, notably via solar PV, coupled 
with fossil-based heating. 

Nonetheless, there are well-established non-fossil solutions for heating new public sector buildings, 
e.g.: 

• Heat pumps will be the preferred technology option for the majority of new OPW 
buildings. 

• A number of non-acute facilities delivered by the HSE over the last 10 years have used 
heat pumps, in conjunction with supplementary gas or LPG boilers for peak loads and 
infection control / legionella control cycles. 

 

Recommendations 

R-12. To avoid carbon lock-in in new buildings and to accelerate the uptake of proven non-fossil 
technologies, all new buildings entering the design process after a date to be agreed14 should 
be disallowed from incorporating any fossil-fuel heating systems. 

R-13. It may be necessary to provide for some limited exemptions from this, including: 

• For applications where heat pumps alone cannot meet the heat load, high-efficiency gas-
fired boilers could be allowed for supplementary heat, back-up and/or for peak load 
heating.  Oil-fired boilers should not be permitted in such circumstances; boilers should 
be fired on natural gas or LPG (or renewable gas).  In such circumstances, a limit could be 

 
13 Public bodies with large portfolios of buildings and corresponding resources may be able to coordinate and 
plan comprehensive retrofit programmes themselves. Smaller public bodies will be more reliant on external 
expertise. 
14 Such a date could be within the next 12-18 months. 
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imposed on the percentage of the annual heat energy demand that would be allowable 
from fossil sources15. 

• Where local electrical distribution system infrastructure cannot accommodate heat 
pump(s) and environmental constraints prevent the use of biomass and there are is no 
access to district heat or to other technically viable non-fossil alternatives, then high-
efficiency gas-fired boilers could be allowed16.  In such circumstances, the non-fossil share 
of heating should be minimised and the entire building should be designed to be heat-
pump ready, so heat pump(s) can be easily installed when the electrical infrastructure 
constraints are overcome. 

R-14. All exemptions should be reviewed regularly, with a view to eliminating them as soon as 
possible. 

R-15. When availing of an exemption, a public body should be obliged to prepare a robust, 
documented justification for doing so, incorporating detailed analysis that is directly relevant 
to the specific building. 

 

4.3 Existing buildings 

The phasing out of fossil fuels from existing buildings is a significantly more challenging proposition 
than that for new buildings.  This is because the most promising alternative technologies are not 
drop-in replacements for existing fossil boilers and, in many cases, can only be deployed as part of 
large-scale building retrofit projects.  While such retrofits improve energy efficiency, reduce fossil 
fuel use, reduce GHG emissions, improve comfort levels and make buildings healthier, safer and 
cheaper to heat, they require large-scale investment and pose significant challenges in terms of 
disruption and decanting. 

Retrofit projects have non-trivial delivery timelines, and both public bodies and the retrofit supply 
chain have limited capacity to deliver projects.  Furthermore, within any portfolio, different 
elements of existing building infrastructure (e.g. building fabric, heating systems, etc.) can have 
different technical lifespans; some fossil heating systems may already be approaching end-of-life, 
while others could be expected to endure for another decade or more.  Therefore, from a practical 
and economic perspective, a credible best-case timeframe for completing the phase-out of fossil 
fuels from existing buildings is up to 20 years. 

It is likely that there will also be an enduring requirement for limited fossil-fuel use for some 
applications, e.g. emergency backup, peaking or supplementary heat for operational purposes. 

Therefore, rather than having a hard deadline for the removal of fossil heating from existing public 
buildings, there should be a strong impetus for retrofit activity coupled with a requirement that 
retrofitted buildings may not use fossil fuels and that every public body’s portfolio of buildings must 
reduce its reliance on fossil fuels by 2030 in line with other targets set out in CAP 2021 and 
thereafter on an annual basis throughout the 2030s. 

 

 
15 CAP 2021 introduced such a limit of 10% of annual heating energy [2]. 
16 In such circumstances, there would be no technically viable non-fossil alternative. 
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Recommendations 

R-16. The decarbonisation of heat in public buildings should incorporate the tenet of ‘energy 
efficiency first’17.  The replacement of fossil heating in existing buildings should not be 
undertaken in isolation of an energy efficiency strategy.  This means that, in many instances, 
the phasing out of fossil heating from existing buildings can only be (and must be) part of 
wider building energy retrofit pathway. 

R-17. All building retrofit projects entering the design process after a date to be agreed18 should be 
disallowed from incorporating (or retaining) fossil-fuel heating systems, subject to the 
exemptions referenced in recommendation R-13 for new buildings.  It should be noted that 
not all the stakeholders agree that there should be a hard deadline for prohibiting fossil-fuel 
heating systems in existing buildings in the short term because they believe it would limit their 
flexibility to adopt a more holistic, portfolio-based approach based on building renovation 
passports and focussed on meeting their longer-term decarbonisation targets for 2030 and 
2050. 

R-18. All building extensions entering the design process after a date to be agreed19 should be 
disallowed from using any fossil-fuel heating systems for heating the extended areas, subject 
to the exemptions referenced in recommendation R-13 for new buildings. 

R-19. CAP 2021 requires all public bodies to complete Climate Action Roadmaps by the end of 2022.  
As part of its Roadmap, each public body should be required to include a preliminary Building 
Retrofit Plan that sets out a prioritised schedule for retrofitting its portfolio of owned 
buildings.  The Building Retrofit Plan should encompass, as a minimum, either: 

• All owned buildings that have a heated and/or cooled floor area over 1,000 m2, or  

• 80% of the heated and/or cooled floor area of all owned buildings. 

Each public body should be required to finalise its Building Retrofit Plan by an agreed date.  
The implementation of the Plan would be contingent on securing appropriate resources. 

R-20. Every Building Retrofit Plan should include an assessment of the anticipated replacement 
timeframe for its portfolio of existing fossil heating systems.  The Plan should account for the 
anticipated lifespan of the existing heating systems and should schedule, where possible, 
building retrofits to eliminate the requirement for any future replacement of fossil systems 
with new fossil systems, i.e. by prioritising buildings in which existing heating systems are near 
end of life. 

R-21. In buildings for which there is a technically feasible renewable heating option, direct 
replacement of existing fossil fuel heating with new fossil-based systems should be permitted 
for emergency maintenance purposes only.  It should be noted that not all the stakeholders 
agree with the extent of such a near-term restriction because they believe it would limit their 
flexibility to adopt a more holistic, portfolio-based approach based on building renovation 
passports and focussed on meeting their longer-term decarbonisation targets for 2030 and 
2050.  They believe that direct replacement should also be permitted where the replacement 

 
17 Energy efficiency is one of the key pillars of EU energy policy and the ‘energy efficiency first’ principle is 
embedded in the Energy Efficiency Directive (2018/2002).  ‘Energy efficiency first’ means “taking utmost 
account of cost-efficient energy efficiency measures in shaping energy policy and making relevant investment 
decisions. It is a far-reaching guiding principle that should complement other EU objectives, in particular 
sustainability, climate neutrality and green growth.” [10]  The EU ‘Fit for 55’ package includes a proposal for a 
recast energy efficiency directive in which the Commission would establish a legal basis for the application of 
this principle [11]. 
18 Such a date could be within the next 12-18 months. 
19 Such a date could be within the next 12-18 months. 
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system is fully futureproofed for compatibility with a renewable heating resource and is 
therefore not locked into fossil fuel in the long term. 

R-22. Every Climate Action Roadmap should set out a credible retrofit pathway for achieving all 
three of the following: 

a. Sufficient emissions reduction by 2030 to enable the public body to meet its 51%-by-2030 
GHG reduction target20 (as per CAP 2021 [2]). 

b. Sufficient phasing out of fossil fuels by 2030 such that at least 50% of the public body’s 
thermal energy consumption in buildings in 2030 will be from renewable sources21 (as per 
CAP 2021 [2]). 

c. Sufficient phasing out of fossil fuels in the period 2031-2040 such that the minimum 
renewable energy contribution to thermal energy use in buildings will increase by an 
additional fixed percentage in each year21 between 2031 & 2040 inclusive.  Minimum 
contributions from renewable heat based on 3.5% annual increments over the 2031-2040 
period are presented in Table 1. 

Table 1: Possible minimum contributions from renewable heat, calculated as % thermal energy 
used in buildings derived from renewable sources 

2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 

≥50.0% ≥53.5% ≥57.0% ≥60.5% ≥64.0% ≥67.5% ≥71.0% ≥74.5% ≥78.0% ≥81.5% ≥85.0% 

R-23. It may be necessary to adjust the targeted contributions from renewable heat (as per R-
22(a)&(b)) for public bodies whose building portfolios comprise a significant proportion of 
heritage buildings for which there are no technically feasible renewable options or for which 
the cost of retrofit would be disproportionately expensive.  It may also be necessary to 
exempt such buildings from R-17. 

R-24. For public bodies with smaller portfolios of buildings, it may be appropriate to aggregate 
retrofit projects from discrete Building Retrofit Plans for development and implementation. 

R-25. The Building Retrofit Plans should be used to inform decision making on resource allocation 
for retrofit across the sector. 

R-26. Targets could be imposed on public bodies based on minimum contributions from renewable 
heat, and public bodies’ progress towards the targeted levels could be tracked over time. 

The approach outlined above incorporates several advantages: 

• Public bodies can adopt a portfolio-based approach to the phasing out of fossil fuels. 
They can choose which buildings to prioritise and align the timing of retrofit with the 
operational lifespans of existing infrastructure (fabric, heating systems, etc.) and with 
their own operational requirements, as well as with their broader building portfolio 
strategies. 

• The initial 50%-by-2030 contribution from renewable heat gives public bodies 9 years to 
plan and implement retrofits for a significant proportion of their portfolios. It also allows 
for supply chain capacity to ramp up to meet demand.  The target is aligned with those 
set out in CAP 2021. 

 
20 High-level analysis undertaken by SEAI indicates that approximately 65% of heat in public sector buildings 
would need to be decarbonised to achieve the 2030 national target for the public sector. 
21 Calculated as % thermal energy used in buildings derived from renewable sources. 
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• The annual increases in minimum renewable contribution after 2030 will motivate public 
bodies maintain momentum beyond 2030.  This approach also allows time for some 
evolving technologies to mature further22 and for network infrastructure to develop in 
constrained areas23, either or both of which may be required to remove fossil fuels from 
some buildings.  It also provides ample opportunity for public bodies to integrate lessons 
from pathfinder projects and other retrofit experience into more challenging segments of 
their portfolios. 

• It minimises carbon lock-in arising from like-for-like replacement of end-of-life fossil 
systems in buildings that cannot accommodate non-fossil alternatives without retrofit, by 
requiring buildings with soon-to-expire heating systems to be prioritised for retrofit 
where retrofit is necessary to accommodate non-fossil alternatives. 

• It implicitly allows public bodies to retain fossil fuels for longer in difficult-to-decarbonise 
buildings (e.g. those that cannot be economically retrofitted because of their heritage 
status) or difficult-to-decarbonise applications within buildings (e.g. supplementary heat 
for infection control in acute hospitals). 

• It also recognises that it may not be practical to target all buildings for fossil replacement 
or retrofit, e.g. those with constrained lifespans.  Public bodies could choose to retain 
existing fossil systems in buildings that are scheduled for divestment in the short term, 
which would allow resources to be prioritised for buildings with longer lifespans. 

 

4.4 Leased buildings 

Unfortunately, there is no comprehensive data available on the ownership status of public buildings: 
some are owned by the public bodies that occupy them, others are owned by other public bodies 
and others still are owned by private landlords.  There is a widely recognised barrier to retrofit in 
leased buildings, in the form of a split incentive between landlords and tenants, i.e. the building 
owner must pay for the energy retrofit but cannot recover savings from reduced energy use that 
accrue to the tenant. 

The approach outlined in recommendation R-22 would implicitly account for decarbonising heating 
in leased buildings, because the targeted GHG reduction (R-22(a)) and targeted contributions from 
renewable heat (R-22(a)&(b)) would all be calculated on the basis of GHGs attributable to the public 
body’s portfolio of buildings, including buildings for which the public body is the lessee and buildings 
for which the public body is owner-occupier24. 

Recommendation 

R-27. To further stimulate the decarbonisation of heating in leased buildings, public bodies could be 
restricted from signing lease agreements (as lessees) for buildings that use fossil-fuel heating 
systems.  It should be noted that several stakeholders highlighted the risk that restrictions on 
leasing fossil-heated buildings could constrain the supply of buildings that meet their 
operational needs.  They believe that it could delay the delivery of buildings and of public 

 
22 E.g. high-temperature heat pumps. 
23 E.g. upgrades to local electricity distribution infrastructure, district heat networks. 
24 GHG emissions arising from the consumption of energy in buildings that are leased by a public body (public 
body = lessee) are included within the scope of the public body’s 2030 GHG emissions reduction target [12] 
[13]. 
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services, and would have cost implications.  Therefore, such a restriction should incorporate 
appropriate flexibilities, which could include the following: 

• The exemptions referenced in recommendation R-13 could apply for new buildings. 

• The restriction could be introduced in two phases – for new leases and for renewals of 
existing leases. 

• There could be a maximum lease duration threshold above which the restriction would 
apply.  The restriction would not apply below the threshold, which would provide more 
flexibility for public bodies that need to take on leases of very short durations for 
operational reasons. 

• Appropriate provisions could be included for instances where there are no non-fossil-
heated buildings available that meet the public body’s operational needs. 

• For schools, appropriate provisions could be included that are aligned with the School 
Sector Climate Action Mandate and Roadmap. 

 

4.5 Funding 

The phasing out of fossil fuels from public sector buildings cannot be achieved without retrofitting 
buildings, which is a capital-intensive undertaking.  SEAI estimates25 that retrofit costs could be in 
the range of €200-€1,000 per m2, depending on the status of the existing building infrastructure.  
The HSE has estimated that retrofit costs could be €1,000-€1,500 per m2 and that a full mass 
renovation programme of its portfolio may cost in excess of €5 billion26, while it has been estimated 
that the cost of a comprehensive building upgrade programme for schools could be “significantly 
higher” than €3.5 billion27.   

Public bodies will need access to significant capital funding to undertake building retrofit 
programmes. 

R-28. It will be necessary to provide appropriate funding mechanism(s) for public bodies to access 
dedicated financial resources to implement phased retrofit programmes in accordance with 
their Building Retrofit Plans.  Different funding mechanisms may be appropriate for different 
segments in the sector. 

R-29. Consideration should be given to the treatment of investments in retrofit projects under the 
Public Spending Code and whether additional guidance may be required to assist public bodies 
seeking to prepare business cases for evaluation in accordance with the Code.  To inform this, 
it may be beneficial to undertake analysis similar to the cost-optimal study that was previously 
undertaken for the recast Energy Performance in Buildings Directive (EPBD) [7] – such analysis 
could define ‘cost optimal’ in the context of compliance with action 57(a) and other policy 
targets. 

 
 

*    *    * 

  

 
25 See submission from SEAI in Annex C. 
26 This figure is based on the estimated retrofit cost of €1,000-€1,500 per m2 and is subject to clarification on 
successful completion of the HSE Decarbonisation Pathfinder Programme Pilot feasibility study. 
27 See submissions from HSE and Department of Education in Annex C. 
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ANNEX A: COMPOSITION OF WORKING GROUP 
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• Department of Education 
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• Department of Further & Higher Education, Research, Innovation & Science 

• Department of Public Expenditure & Reform 

• Dublin City University (DCU) 

• Health Service Executive (HSE) 

• Higher Education Authority (HEA) 

• Irish Prison Service 

• Local Government Management Agency 

• Midlands Climate Action Regional Office 

• Munster Technological University 

• Office of Public Works (OPW) 

• Sustainable Energy Authority of Ireland (SEAI) 

• Technological University Dublin 

• University College Dublin (UCD) 
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ANNEX B: TEMPLATE FOR STAKEHOLDER SUBMISSIONS 
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Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition 
of your organisation’s buildings.  What type of heating and cooling systems are currently used?  
We are not seeking a building-by-building inventory, just sufficient high-level information to 
provide context for your responses to the subsequent questions.  You might find it useful to 
categorise your portfolio into a small number of building archetypes, i.e. groups of buildings that 
share several broad characteristics. 

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might 
have a technical or governance role relating to buildings that are owned and/or operated by 
others.  These factors influence the extent to which your organisation can influence investment 
decisions with respect to energy.  Please ignore cost/budgetary considerations in your response 
to this Q. 

 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-10, please try to refer to any building archetypes introduced in 
your response to Q1. 

 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

Please ignore cost/budgetary considerations in your response to this Q. 

 

4. What are the key technical and practical challenges (if any) associated with implementing these 
technically feasible non-fossil alternatives in your existing buildings? 

Please focus on technical and practical challenges (e.g. decanting), rather than financial factors. 

 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

 

6. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

Co-benefits are other positive benefits related to the implementation of these technologies, i.e. 
benefits in addition to the reduction of greenhouse gases.  E.g. improved comfort levels in 
buildings, improvements to air quality, lower maintenance costs, lower fuel costs. 

 

7. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 
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8. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

 

9. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, outline the high-level reasons for this. 

 

10. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, are there other options that you believe 
might be technically feasible in the longer term? 

 

Alternatives to fossil fuels in your new buildings 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based heating 
systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

 

Policy timeline 

12. New heating systems in existing buildings: from when should the installation of new fossil-based 
heating systems be disallowed in existing public sector buildings?  Should there be any specific 
exemptions? 

 

13. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

 

14. Existing heating systems in existing buildings: from when should the use of existing fossil-based 
heating systems be disallowed in existing public sector buildings? Should there be any specific 
exemptions? 

 

15. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

 

16. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 
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ANNEX C: STAKEHOLDER SUBMISSIONS 

The following organisations contributed written submissions to the working group (listed 
alphabetically): 

• Defence Forces 

• Department of Education (DE) 

• Department of Further & Higher Education, Research, Innovation & Science (DFHERIS) 

• Health Service Executive (HSE) 

• Higher Education Authority (HEA) 

• Irish Prison Service 

• Office of Public Works (OPW) 

• Sustainable Energy Authority of Ireland (SEAI) 

• Technological University Dublin 

• University College Dublin (UCD) 
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Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition 
of your organisation’s buildings.  What type of heating and cooling systems are currently used?  
We are not seeking a building-by-building inventory, just sufficient high-level information to 
provide context for your responses to the subsequent questions.  You might find it useful to 
categorise your portfolio into a small number of building archetypes, i.e. groups of buildings that 
share several broad characteristics. 

 

The Defence Forces buildings are spread over 17 permanently occupied barracks/installations 
nationwide. In addition there are several smaller ‘part-time’ locations. There are over 1000 
buildings in the portfolio. 

Each barracks contains a wide variety of buildings from different periods with a large portion 
>100 years old. These include accommodation, offices, storage, vehicle storage, workshops, 
guard rooms, gyms and other multi-use buildings. 

The following is a breakdown of heating systems by energy source (based on consumption 
2020): 

- Natural Gas 71% 

- LPG  9% 

- Heating Oil 9% 

- Electricity 11% (assuming 25% of total electrical load for heating) 

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might 
have a technical or governance role relating to buildings that are owned and/or operated by 
others.  These factors influence the extent to which your organisation can influence investment 
decisions with respect to energy.  Please ignore cost/budgetary considerations in your response 
to this Q. 

 

There is a framework in place to manage expenditure on Defence Forces Built Infrastructure, 
Construction and Maintenance. At various levels there is cooperation between civilian staff in 
the Department of Defence and military engineers in the Defence Forces. 

The High-Level Planning and Procurement Group (HLPPG) is a joint civil-military committee 
chaired at Assistant Secretary/DCOS (Sp) level. The HLPPG is tasked with developing multi-
annual rolling plans for infrastructure development based on policy priorities. The HLPPG 
Working Group is a joint civil-military committee chaired by Principal/Lt Col level. 

The Corps of Engineers is responsible for all Infrastructure and Utilities within the Defence 
Forces. The Director of Engineering is the subhead holder for Subhead A13 Defence Forces Built 
Infrastructure, Construction and Maintenance.  

There are five (5) formations spread geographically across the country, each with an Engineer 
Group to manage built infrastructure and utilities. Each Engineer Group is run by a Formation 
Engineer who reports to the Director of Engineering. Their responsibilities included the 
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preparation of business cases and tender documentation and contract supervision of 
infrastructure works.  

 

 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-10, please try to refer to any building archetypes introduced in 
your response to Q1. 

 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

Please ignore cost/budgetary considerations in your response to this Q. 

a. Heat pumps (low temperature): most common alternative to fossil-based systems.  

b. Heat Pumps (high temperature): e.g. in workshops with air-air systems.  

c. Direct electrical heating (high efficiency radiators): used in areas with infrequent usage 
patterns such as lecture rooms. 

d. Infra-red heating: e.g. for specialised cases such as the Divers Workshop in the Naval Base  

e. Dehumidifiers: in storage buildings 

 

 

4. What are the key technical and practical challenges (if any) associated with implementing these 
technically feasible non-fossil alternatives in your existing buildings? 

Please focus on technical and practical challenges (e.g. decanting), rather than financial factors. 

a. Conducting a thorough building review in order to logically plan the 400-600 upgrades 
required by 2030. In many cases, this may be disruptive to existing building occupiers. 

b. Design of ‘fabric-first’ measures in advance of replacing heat-source. This is to ensure the 
heat load is minimised before designing the new heat-source. 

c. Allocating personnel for energy-specific work. 

 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

a. Exceeding the MIC 

b. Stability of the existing electrical infrastructure in each barracks 

c. Reliable commissioning, maintenance and servicing 

 

6. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 
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Co-benefits are other positive benefits related to the implementation of these technologies, i.e. 
benefits in addition to the reduction of greenhouse gases.  E.g. improved comfort levels in 
buildings, improvements to air quality, lower maintenance costs, lower fuel costs. 

a. Reduced local air pollution 

b. Improved Indoor Air Quality in buildings 

c. Improved comfort – in one location, personnel have heard about the success of ‘the heat-
pump’ in other buildings and are requesting it for their own buildings. 

 

 

7. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

A basic desktop study was carried out in 2020 to estimate the cost of achieving 2030 
decarbonisation targets. It is estimated at >€40m. This is for changing thermal fuels alone and 
does not factor upgrades to existing electrical infrastructure or installation of renewables.  

 

8. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

10 years 

 

9. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, outline the high-level reasons for this. 

a. Cost of associated upgrades (fabric, services).  

b. Capital cost of alternative system based on building usage. 

 

 

10. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, are there other options that you believe 
might be technically feasible in the longer term? 

a. Building repurpose and closure 

b. A major building review could be carried out over the coming 12-18 months. This will allow 
the organisation to repurpose and potentially close certain buildings. It could be 
implemented across the public sector in order to encourage buy-in from senior 
management.  

 

Alternatives to fossil fuels in your new buildings 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based heating 
systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

No 
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Policy timeline 

12. New heating systems in existing buildings: from when should the installation of new fossil-based 
heating systems be disallowed in existing public sector buildings?  Should there be any specific 
exemptions? 

With immediate effect 

 

13. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

With immediate effect 

 

14. Existing heating systems in existing buildings: from when should the use of existing fossil-based 
heating systems be disallowed in existing public sector buildings? Should there be any specific 
exemptions? 

2035 

No 

 

15. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

Public bodies do not have the resources (in house design teams) to design and specify the work 
required. Consultant design teams must be engaged for ‘packets’ of buildings. Frameworks can 
be put in place for design teams off which a ‘mini tender’ can be run for packets of buildings. 

The public body can identify their next packet of buildings (e.g. ten buildings in one location) and 
run a mini-competition. A design team wins the competition. The design team designs the work, 
completes the specification and runs the final tender. On completion, the design team 
recommends a suitable contractor to the Public Body (client). 

 

16. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 

Each department / Public Body must have a dedicated retrofit budget. Without this, energy-
related projects will constantly be in competition with other infrastructure projects. Senior 
management will likely choose the alternative (non-energy) projects as they will deliver a more 
visible and tangible output relative to the business. If senior management are required to spend 
their energy-related budget and achieve targets, it will attract their attention. 
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The Department of Education 

Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector 
buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition 
of your organisation’s buildings.  What type of heating and cooling systems are currently used?  
We are not seeking a building-by-building inventory, just sufficient high-level information to 
provide context for your responses to the subsequent questions.  You might find it useful to 
categorise your portfolio into a small number of building archetypes, i.e. groups of buildings that 
share several broad characteristics. 

 

Almost 1 million students attend one of approximately 4,000 primary and post-primary schools 

in the State, in which close to 100,000 staff are employed. Circa 14% of these schools are 

within the ownership of the State. Schools account for just a small proportion (circa 5%) of 

overall public sector energy consumption, with a total energy spend of €41 million1 per annum 

in 2019.   

The small proportion of overall public sector energy consumption is reflective of   

• the improvements in energy performance of schools over the last decade; and  

• the typical consumption pattern of schools equivalent to about 12% of a full year2.  

 

The particular operational context of schools, and the associated energy consumption profiles, 

is such that schools:  

• are significantly different to other public buildings and public bodies;   

• necessitate electrical and mechanical systems, for heating, to be compatible with an operational 

profile which consists of an almost instant type basis for the start and early part of the school 

day but not needed for the latter part of the day or at night-time, weekends or during school 

holiday periods; and  

• require renewable solutions to provide tangible benefits matched to their needs, whilst avoiding 

any management, operational or financial burden, if they are to be accepted and adopted.  

  

Whilst recognising this challenge, and associated enhanced costs, it is acknowledged that   

schools are at the heart of their local community.  They provide a valuable opportunity to 

engage communities and imbue the kind of fundamental changes in many parts of Irish life 

which will be necessary to address the climate and biodiversity crisis which threatens our safe 

future.  

To this end, the Department’s approach in meeting this challenge is predicated on:  

• establishing a credible phased pathway to zero emissions, and 2030 targets, through an evidence 

based approach which is informed by its Energy Research and Demonstration Programme; and  

• enabling schools to be climate change exemplars within their communities.   

 
1 As set out the SEAI Annual Report 2020 on Public Sector Energy Efficiency Performance, where 70% of schools 

reported.  
2 Schools are open for about 6 hours a day for half the year.  
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2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might 

have a technical or governance role relating to buildings that are owned and/or operated by 
others.  These factors influence the extent to which your organisation can influence investment 
decisions with respect to energy.  Please ignore cost/budgetary considerations in your response 
to this Q. 

Schools by their nature serve local communities. Investment requirements in the schools sector 

that relate to enhancing capacity is determined by population growth in the local area and 

additional housing provision. The school provision must align with where the demand is or 

expected to be. Meeting this demand, ensuring every child has a school place is the key priority 

in the selection and delivery of school infrastructure projects.    

The Department’s forward planning approach involves longer term national and regional 

projections of enrolments together with short-to-medium term demographic analysis at a more 

local level.  The National Planning Framework (NPF) population targets will assist in bridging 

the gap between the short-to-medium term perspective and the longer term national projections.   

The Department’s goal under its’ School Building Programme is to build a modern and 

sustainable school infrastructure that provides a place in a safe and inspiring learning physical 

environment for all students, now and in the future.   The focus over the last decade has 

primarily been on adding capacity to cater for increased enrolments.  In tandem, much progress 

has also been made in the modernisation of school facilities under the School Building 

Programme, with:  

• circa 25% of primary level classrooms constructed or refurbished since 2008.  

• circa 20% of post primary classrooms constructed or refurbished since 2008.  

This accommodation is also very energy efficient, providing a good platform for meeting 

targets under the Climate Action agenda.    

  

There is also a significant existing pipeline of projects to be delivered over the coming years to 

meet capacity needs. This is managed under the Large-Scale Capital Programme (LSCP) and 

the Additional School Accommodation Scheme (ASA).   

In summary this includes 1,200 school building projects across the various stages of planning, 

design, tender and construction.  Over 30% of schools, across the State have some level of 

building work planned under both these schemes.  In addition to the current pipeline, over the 

course of the revised NDP period up to 2030, additional projects will be approved by 

Department to meet capacity needs.  By way of context, over the 2018 – 2020 period there has 

been 829 Additional Accommodation projects approved.  The delivery of pipeline of projects 

under the School Building Programme will enable the Department to continue the 

modernisation, and enhanced energy efficiency, of our schools.   

Achieving the Programme for Government commitment to an average 7% per annum reduction 

in overall greenhouse gas emissions from 2021 to 2030 and achieving net zero emissions by 

2050 in the schools sector will principally require the delivery of an ambitious capital 

investment plan under the new NDP 2021 – 2030 and beyond up to 2050 to underpin the 

transition of the school system.    
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The Department’s capital investment programme under the revised NDP involves:  

1. Adding Capacity/Modernising Accommodation throughout the school system through the  

LSCP and ASA Programme;  and 

2.   Supporting the Climate Action agenda, through Climate Action Investment & Delivery.  

The Climate Action Investment & Delivery programme, is predicated on the establishment 

of a credible phased pathway to zero emissions through an evidence based approach, 

informed by the Department’s enhanced Energy Research and Demonstration Programme.    

This is a progressive approach, where investments made do not require dismantling 

/removal within their lifespan while having flexibility to avail of maturing technologies.  

It comprises of the following 4 elements:  

1. Future proofing of new school building projects under the School Building Programme to be 

renewable ready as they become viable with new school design and built in accordance with 

the Departments’ Guidance, having:  

• A3 BER standard since 2009;  

• 20% higher performance than required by the current Building Regulations; 

• 10% of primary energy provided via photovoltaics; and  

•  Infrastructure provision for electric vehicle charging.  

2. Positioning new schools to be renewable compatible and moving from high carbon to low 

carbon fossil fuel heating provision in schools by phasing out all existing high carbon fossil 

fuel (oil) boilers in schools with new direct modulating  high efficiency gas fired boiler 

systems that can support the integration of heat pump systems in series with controls. This 

will further position the school system on a trajectory towards a fully renewable future, with 

the high efficiency gas fired boiler system serving as a transition/back-up in conjunction 

with the development of scalable renewable heating solutions for schools.  

3. Implementing a Climate Action Summer Works Programme to progress climate action 

specific initiatives (including the rollout of Photovoltaic (PV) panels on schools and Electric 

Vehicle (EV) charging points); and 

4.  Rollout of the Deep Energy Retrofit Programme from 2023 onwards.  

  

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-10, please try to refer to any building archetypes introduced in 
your response to Q1. 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

Please ignore cost/budgetary considerations in your response to this Q. 

The need for a flexible and tailored approach to the heating decarbonisation of schools is 

critical to enable the schools sector to achieve it 2030 and 2050 climate action targets.  The 

heating decarbonisation of schools cannot be mapped out in one distinct approach, given the 

size, age and diversity of accommodation of the estate, the fact that absolute flexibility is 

required to ensure continued provision of education in these school buildings and the financial 

scale of the task, there is no one size fits all plan that can be applied to all schools.  
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The approach is based on learnings from the Schools Energy Retrofit Pathfinder 

Programme (SERPP) which has identified the four building blocks required to achieve 

decarbonisation of heating in schools; 

1. Electrical Infrastructure upgrade to ensure decarbonised heating compatibility 

2. Fabric improvement to ensure decarbonised heating compatibility  

3. Heat recovery ventilation to ensure decarbonised heating compatibility   

4. Heating distribution system compatible with decarbonised heating  

Critically, from an implementation perspective, one of the key challenges that has emerged 

from SERPP is the difficulty to achieve all of the above within an operational school 

environment and the 2 month unoccupied holiday period in July and August (one month in 

many Special Needs schools) and the absolute requirement that the school building must be 

available in the last week of August for resumption of the academic year.   

Distinct Delivery Models for Decarbonisation of Existing School Buildings 

The two distinct delivery models for decarbonisation of existing school buildings, based on the 

learnings from the SERPP are: 

1. Full Delivery Model; and 

2. Decarbonisation Glide Path 

Full Delivery Model 

The full delivery model, currently being developed and tested within the SERPP programme, is 

a decarbonised approach delivering 90% annual heating, enabled by significant heat loss 

reductions (fabric improvements and heat recovery ventilation systems), heating distribution 

replacements/ upgrades and electrical infrastructure upgrades to power heat pumps.   

This approach is applicable where the following dovetail with the project needs: 

• Electrical Infrastructure network capacity available within timescale to power decarbonised 

heating  

• Heat loss improvement achievable within required timeframe  

• Decarbonised heating distribution system compatible or improvements possible within 

required timeframe 

• No under lying building issues  

 

The Department will continue to develop and implement this decarbonisation model where 

possible in the knowledge that this delivery model alone will not enable the schools sector to 

achieve it’s 2030 climate action targets. 

Decarbonisation Glide Path 

The second delivery model is via a decarbonisation glide path which will enable schools to be 

progressed towards heating decarbonisation in a flexible manner, tailored to the specific context 

of that school, and enabling the continued operation of the school. 

Under this model, the decarbonisation glide path delivery will dovetail with electrical 

infrastructure capacity utilising available maximum MIC to install and optimise heat pumps 

with supporting / back up heat from LPG high efficiency boilers. This glide path will focus on 

schools currently on oil fired boilers, and will facilitate fabric and distribution heating 

improvements.  
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It will eliminate high fossil fuel oil boilers3, introduce heat pumps to schools, enable compatible 

heat loss and heating distribution improvements and develop through appropriate building 

blocks to full heat pump deployment in line with the delivery challenges noted above.  

It will act as a transitional / back-up fuel in conjunction with the development of renewable and 

scalable solutions to facilitate the decarbonisation journey to net zero carbon energy4. This 

approach will also enable optimum return on embodied carbon associated with existing 

infrastructure. 

The decarbonisation glide path will deliver heating decarbonisation in a flexible, tailored 

approach and will be a critical delivery model to ensure the 2030 targets are achieved. It will 

ensure the school’s needs and delivery challenges are accounted for while the State benefits 

from maximising limited resources in a targeted manner in the early years to ensure optimum 

decarbonisation is a cost optimum manner. 

This approach will address the diversity that exists with respect to delivery challenges 

such as: 

• Electrical infrastructure deficits 

• Building fabric improvement requirements 

• Ventilation strategies required 

• The possible need to combine modernisation improvement works in a school with 

energy improvement 

• The possible need to address existing building requirements in a school 

The glide path model will be established on 3 pillars 

1. Be supported by a Building Energy Rating approach    

2. Avoid lock in so that an action implemented does not make it difficult or more 

expensive to implement other measures on the glide path 

3. Provide flexibility to enable the school decarbonisation pathway match the schools 

specific circumstances 

The significant benefits of this delivery model are:  

• Contribution of 30% to related CO2 emissions 2030 target 

• Supporting the immediate phased integration of heat pump systems in schools in a risk 

controlled and reliable manner 

• Enabling existing grid electrical infrastructure to be maximised early  

• Enabling suitable phasing of heat loss reduction programme while ensuring school operation  

• Reducing the requirements for decanting to temporary accommodation with its embodied 

carbon penalties 

• Enabling optimum return on embodied carbon in existing infrastructure. 

 
3 Significant potential exists to replace all existing oil-fired boilers in schools with new direct modulating high 
efficiency gas fired boiler systems that can support the integration of heat pump systems, in series at a base level, 
with controls. It is estimated, based on extrapolated data from the SEAI Energy Monitoring & Reporting system and 
returns under the Department's National Inventory of School Capacity, that 70% of existing school boilers are oil 
fired.   

 
4 Renewable heating such as biomass boilers and heat pumps have been trialled in schools since 2002. They are not a 

direct swop-in technology to replace oil boilers and present significant operational challenges at school level and 

require significant associated fabric upgrades and new and retrofitted mechanical plant and services with major cost 

impacts along with upgrades to incoming electrical supplies in relation to heat pumps.  
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• Improved comfort levels for teaching and learning 

• Greater system reliability, controls and response time  

• National distributive impact of the initiative 

• Future proofing with works compatible with deep energy retrofits with no lock in  

• Compatibility with the developing supply chain matching the industry’s ability to deliver as it 

matures 

This delivery model will contribute significantly to ensuring delivery of 2030 climate action 

targets and will see a phased completion of transition to net zero carbon heating within schools 

on oil fired heating, structured completion of deep energy retrofit in that school, associated heat 

pump operating capacities maximised as early as possible while optimising capital and 

operational costs and the capacity of the electrical distribution network. 

 

4. What are the key technical and practical challenges (if any) associated with implementing 
these technically feasible non-fossil alternatives in your existing buildings? 

Please focus on technical and practical challenges (e.g. decanting), rather than financial factors. 

• Electrical Utility supply infrastructure deficits 

• Fabric improvement to ensure decarbonised heating compatibility  

• Heat recovery ventilation to ensure decarbonised heating compatibility   

• Heating distribution system compatible with decarbonised heating  

• The possible need to combine modernisation improvement works in a school with 

energy  improvement 

• The possible need to address existing building requirements in a school 

• The difficulty to achieve all of the above within an operational school environment and 

the 2 month unoccupied holiday period in July and August (one month in many Special 

Needs schools) and the absolute requirement that the school building must be available 

in the last week of August for resumption of the academic year.   

• Arising from the above the need for decanting to temporary accommodation which in 

capital terms is similar in costs to new build 

 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

• School closures in the event of replacement fossil fuel boilers not being available  

• Potential exists for additional running costs if MIC charging structures are not revised 

 

6. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

Co-benefits are other positive benefits related to the implementation of these technologies, i.e. 
benefits in addition to the reduction of greenhouse gases.  E.g. improved comfort levels in 
buildings, improvements to air quality, lower maintenance costs, lower fuel costs. 

• Improved comfort levels as a result of the fabric upgrade works required 

• Improved air movement from the MHRV units 

• Potential higher running costs in larger schools if MIC charging structures are not revised 
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7. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

High level budget costs in relation to upgrading existing schools building energy 

performance to achieve a decarbonisation pathway are identified in the DLV 4 – Final 

report on the implementation of a comprehensive building upgrade programme for the 

public sector in Ireland at 3.5 BN for schools. It however anticipated that the figure will 

be significantly higher as this figure does not include for other non-energy costs, 

preliminary design, project development. It is difficult to estimate the non-energy costs 

which could be associated with such renovation activities. Costs related to decanting, other 

associated measures e.g. fire safety upgrade measures, general refurbishment measures 

are not fully accounted for in the assessment.    

 

8. What is a credible best-base timeframe for replacing fossil-based heating systems across all 
the buildings for which there are technically feasible non-fossil alternatives? 

The Climate action legislation reflects the increased levels of ambition committed to under the 

Programme for Government in meeting 2030 targets and climate neutrality by 2050 at the latest, 

thus this sets the latest timeline for decarbonising school heating systems. 

 

There needs to be a distinct demarcation between phasing out fossil fuel heating systems in new 

build and replacing fossil fuel systems in existing school buildings. 

 

Non fossil fuel deployment on a national basis require are a number of key enablers including: 

• Appropriate phasing to ensure  integration of heat pump systems in schools in a risk controlled 

and reliable manner 

• Existing grid electrical infrastructure to be developed to support national roll out  

• Supply chain improvements 

• National heat pump standards 

• A list of approved installers (similar to the gas installers network) 

• Changes in the area of MIC charges  

 

In existing school scenarios a different approach is required as technically feasible non fossil 

alternatives are not a direct swop-in technology to replace oil and gas boilers, and present 

significant operational challenges at school level including requiring significant associated fabric 

upgrades and new and retrofitted mechanical plant and services with major cost impacts along with 

upgrades to incoming electrical supplies in relation to heat pumps. 

 

The setting of an additional specific target date / deadline for banning fossil fuel boilers in existing 

buildings in effect means that the climate neutral  date of 2050 will be superseded by the banned 

fossil fuel boiler date..  

A staged approach is required where new school buildings entering design date from a certain 

date only feature gas boilers for peak loading with 80 to 90 % of annual heating load delivered 

by renewables and existing schools driven by the timeline of the deep energy retrofit programme 

(up to 2050). 

 

 

9.  If you believe there are buildings in your portfolio for which there will not be technically   
feasible alternatives to fossil-based heating in the medium term, outline the high-level reasons  
for this. 

There are listed historic buildings where the application of renewable heating systems will be 

very problematic as it may not be possible to sufficiently reduce fabric heat losses and install 



 

Page 9 of 11 
 

heat recovery ventilation systems due to restriction on vertical and horizontal services routes and 

listed fenestrations. 

 

There are also school buildings with possible underlying problems or spatial configurations that 

mean the medium term future for the building is a replacement rather than a retrofit. The 

planning and delivery of these building projects will require time to ensure coordination with 

project delivery to meet demographic demand in a limited budget environment. 

 

10. If you believe there are buildings in your portfolio for which there will not be technically 
feasible alternatives to fossil-based heating in the medium term, are there other options that 
you believe might be technically feasible in the longer term? 

 As outlined in 9 above, the delivery option in the longer term would be replacement of the 

building with a new non fossil fuel heated system that meets the long term educational needs for 

these schools. 

 

Alternatives to fossil fuels in your new buildings 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based 
heating systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

 Given the operating profile of schools (open on average 6 hours a day, 5 days a week during the 

heating system), there is a significant outlay difference in terms of electrical infrastructure 

demand, capital costs, running costs between 100% heat pump delivery and say 80 to 90% heat 

pump delivery with peak sharing with high efficient gas fired boilers for those 5 to 10 days of the 

year where external temperatures drop below 3/4 degrees. 

 This hybrid heating approach also gives some degree of back up while heat pump enablers are put 

in place and the electrical infrastructure and generation on the supply side strengthened. 

Policy timeline 

12. New heating systems in existing buildings: from when should the installation of new fossil-
based heating systems be disallowed in existing public sector buildings?  Should there be any 
specific exemptions? 

Given the unique operational characteristics and depth of the national estate, schools will need to 

be exempt from any specific directive to disallow fossil fuel heating systems replacement in 

existing buildings. 

Non fossil fuel deployment on a national basis require are a number of key enablers including: 

• Appropriate phasing to ensure  integration of heat pump systems in schools in a risk controlled 

and reliable manner 

• Existing grid electrical infrastructure to be developed to support national roll out  

• Supply chain improvements 

• National heat pump standards 

• A list of approved installers (similar to the gas installers network) 

• Changes in the area of MIC charges  

 

In existing school scenarios a specific approach is required as technically feasible non fossil 

alternatives are not a direct swop-in technology to replace oil and gas boilers, and present 
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significant operational challenges at school level including requiring significant associated fabric 

upgrades and new and retrofitted mechanical plant and services with major cost impacts along with 

upgrades to incoming electrical supplies in relation to heat pumps. 

 

The setting of an additional target date / deadline such as banning fossil fuel boilers in existing 

buildings in effect that means that the climate neutral latest date of 2050 will be superseded by the 

banned fossil fuel boiler date.. 

A staged approach is required where new school buildings entering design date from a certain 

date only feature gas boilers for peak loading with 80 to 90 % of annual heating load delivered 

by renewables and existing schools driven by the timeline of the deep energy retrofit programme 

(up to 2050). 

 

13. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

Large capital projects such as schools have a significant design, planning and delivery timelines, 

the Department believe that flexibility is required to ensure that delivery of critical school places  

is not interrupted and delayed, or worse requiring temporary accommodation to meet short term 

delivery needs while projects are delayed due to brief changes and redesign. 

The above general scenario is recognised by the Planning Regulation system which provides for a 

transitional period. 

On the basis of provision of the additional funding requirements necessary to deliver 

decarbonised heating in new build, it would be appropriate that all new buildings entering the 

design process be based in large on non-fossil based heating systems once the Climate Action 

Plan is published. 

A school sector approach should be developed and agreed by the end of 2022 following learnings 

from the Pathfinder programme noting that a flexible approach is going to be required based on 

2030 and 2050 decarbonisation pathways for schools. 

 

14. Existing heating systems in existing buildings: from when should the use of existing fossil-
based heating systems be disallowed in existing public sector buildings? Should there be any 
specific exemptions? 

To set a date to disallow fossil fuel heating systems in existing buildings would be contradictory 

to the legislation on climate action target dates and should not be implemented. 

In existing school scenarios a specific approach is required as technically feasible non fossil 

alternatives are not a direct swop-in technology to replace oil and gas boilers, and present 

significant operational challenges at school level including requiring significant associated fabric 

upgrades and new and retrofitted mechanical plant and services with major cost impacts along with 

upgrades to incoming electrical supplies in relation to heat pumps. 

 

Given the specific requirements and characteristics of schools the best policy lever is a school 

sector approach, separate to the rest of the public sector, based on a school sector decarbonisation 

pathway which meets 2030 and 2050 targets rather than a one size fits all approach.  
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15. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

Given the specific requirements and characteristics of schools the best policy lever is a school 

sector approach, separate to the rest of the public sector, based on a school sector decarbonisation 

pathway which meets 2030 and 2050 targets rather than a one size fits all approach  

 

Non fossil fuel deployment on a national basis across the public sector require a number of key 

enablers including: 

• Capital funding increases to meet the additional capital costs 

• Appropriate phasing to ensure  integration of heat pump systems in schools in a risk controlled 

and reliable manner 

• Existing grid electrical infrastructure to be developed to support national roll out  

• Supply chain improvements 

• National heat pump standards 

• A list of approved installers (similar to the gas installers network) 

• Changes in the area of MIC charges  

 

16. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 

In addition to increased capital funding for both new builds and a national retrofit programme for 

deep retrofit, the key support to enable public bodies to deliver non fossil fuel heating is sectoral 

control of decarbonisation delivery.  

This sectoral control and flexibility approach is required to maximise best value, to target limited 

available funding where it will achieve the best carbon reductions return to meet the 2030 target 

and then the 2050 target.  

Given the specific requirements and characteristics of schools the best policy lever is a school 

sector approach, separate to the rest of the public sector, based on a school sector decarbonisation 

pathway which meets 2030 and 2050 targets rather than a one size fits all approach.  
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The Department of Further and Higher Education, Research, Innovation and Science 

Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector 
buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition 
of your organisation’s buildings.  What type of heating and cooling systems are currently used?  
We are not seeking a building-by-building inventory, just sufficient high-level information to 
provide context for your responses to the subsequent questions.  You might find it useful to 
categorise your portfolio into a small number of building archetypes, i.e. groups of buildings that 
share several broad characteristics. 

The content of this paper relates primarily to the higher education sector due to the data and 

analysis available. No comprehensive analysis has yet been undertaken for the Further 

Education and Training (FET) sector; however, many of the points made in relation to higher 

education and schools will equally apply in the FET sector.” 

 

The higher education portfolio consists of 28 Higher Education Institutions (HEI) across 

three sub sectors, University, Technological and the College/Other Sector. Together the 

sector consists of c.1042 buildings including residential space, with a total gross internal floor 

area of c.2.8m m².  

 

The majority of higher education buildings have gas as their primary heating source. The 

levels of renewable technologies such as heat pumps and solar photovoltaics is slowly 

increasing but still accounts for only a very small percentage of the overall thermal use. The 

vast majority of buildings are naturally ventilated, with the more recently constructed 

buildings having some form of mechanical ventilation. Below is an indication of the 

approximate percentage of each condition classification across the sector and an age profile 

based upon the year of construction.  

Building Condition overview Higher Education      Percentage  

Condition A – As New - Compliant with all 2020 Building Regulations 8% 

Condition B – Good Condition - Operationally safe with only minor building 
element/s in need of repair 

59% 

Condition C – Operationally Safe - But replacement of building element/s 
required in the short to medium term (within a 5-year period) 

29% 

Condition D – Replacement Required - in urgent need of upgrade or 
replacement                      

4% 

 

Building Age Overview Higher Education  (Year of Construction) Percentage 

2000 – 2025 44% 

1975 – 1999 21% 

1950 – 1974 20% 

1925 - 1949 1% 

1900 – 1924 3% 

1899 & before 11% 
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In relation to FET buildings results from a recent SOLAS survey of the Educational and Training 
Boards who deliver this service indicate the following; 

Building Condition Overview FET No of Sites  

Condition A – As New - Compliant with all 2020 Building Regulations 40 

Condition B – Good Condition - Operationally safe with only minor building 
element/s in need of repair 

160 

Condition C – Operationally Safe - But replacement of building element/s 
required in the short to medium term (within a 5-year period) 

169 

Condition D – Replacement Required - in urgent need of upgrade or 
replacement                      

89 

Note: A site may be one building on a property or a number of individual buildings on one  

property. 

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might 
have a technical or governance role relating to buildings that are owned and/or operated by 
others.  These factors influence the extent to which your organisation can influence investment 
decisions with respect to energy.  Please ignore cost/budgetary considerations in your response 
to this Q. 

DFHERIS funds capital investment in higher and further education and therefore has a strong 

ability to influence energy-related investments, albeit this is constrained by budgetary 

availability and the need to address other priorities, such as demographics and skills needs. 

 

Higher education institutions own a majority of their buildings and therefore have a strong 

ability to influence energy-related investments, albeit again constrained by budgetary 

availability.  Traditional universities tend to have access to more sources of finance than 

Technological Universities (TU) and Institutes of Technology (IoT) (such as EIB 

loans).  TUs and IoTs are heavily dependent on DFHERIS for investments. However, given 

the likely costs associated with deep energy retrofit, this will present challenges to all 

institutions. 

In the further education sector (ETBs), there is more dependence on leased buildings with 

approximately 48% of buildings leased. ETBs have limited ability to influence energy 

investments in leased buildings (and often buildings are leased in areas where there is limited 

suitable alternative accommodation).  There are also value for money issues arising in 

relation to State funding of investments in leased buildings, particularly as the FET sector 

needs to be able to ramp up and down depending on skills needs in the economy.  ETBs are 

fully dependent on the Exchequer for energy-related investments.  

 

Action 151 in the Climate Action Plan published in June 2019 identified as an action the 

development of a renewables plan for the higher education sector to promote the installation 

of renewables and campus district heating systems and zero carbon campuses from 2020. 

 

This report has successfully enabled the identification of viable pathways towards a 

renewables plan for the higher education sector with recommendations regarding the 
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approach to be considered in order to achieve the requisite energy efficiency and 

decarbonisation targets, along with recommendations to inform policy development.  

 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-10, please try to refer to any building archetypes introduced in 
your response to Q1. 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

Please ignore cost/budgetary considerations in your response to this Q. 

Solutions to alternatives to fossil fuel based heating systems will be achievable in the higher 

education sector thought they will vary in approach given the variations among buildings 

even under the similar usage archetypes, the renewables study identified three pathways per 

archetype based on the analysis developed. 

 

In broad terms, and recognising that specifics will vary, a deep fabric first approach is 

recommended, where feasible, or, alternatively,  a medium fabric upgrade with biomass 

boilers, or a combination of low temperature heat pumps, deep retrofit and improved 

mechanical and electrical efficiencies.  

 

It is worth noting that while deep fabric retrofit emerges as the most cost-effective pathway to 

meeting carbon reduction and energy efficiency targets for a large portion of the estate, HEIs 

may wish to consider deep fabric retrofit as part of a phased pathway to a more 

comprehensive retrofit, which also includes low temperature heat pumps, mechanical 

ventilation and heat recovery (MVHR) and mechanical and electrical (M&E) upgrades, and 

will put a building on track to carbon neutrality.  In some cases, given the level of disruption 

involved in a deep fabric retrofit, it may make sense to consider M&E upgrades and 

installation of heat pumps at the same time as deep retrofit, rather than as part of a phased 

approach.   

 

The report recommends that carbon and energy efficiency criteria may have to be relaxed for 

older buildings including heritage and protected structures. 

 

The analysis suggests that new campus district heating networks are not cost-competitive with 

individual building decarbonisation packages; however, existing network retrofits may provide 

a lower-disruption alternative. 

 

4. What are the key technical and practical challenges (if any) associated with implementing 
these technically feasible non-fossil alternatives in your existing buildings? 

Please focus on technical and practical challenges (e.g. decanting), rather than financial factors. 

The level of investment required will present significant governance and implementation 

challenges for the sector and will require an adequate gearing up of capacity at the level of 

the HEIs and oversight/funding bodies.  
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Some HEIs will face significant capacity challenges and different models will need to be 

explored to ensure that, if the requisite funding can be secured, the necessary skills, expertise 

and governance capacity are also in place to ensure delivery.  

 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

Disruption to educational delivery in the event of replacement fossil fuel boilers not being 

available in existing buildings 

Potential exists for additional running costs if MIC charging structures are not revised 
 

6. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

Co-benefits are other positive benefits related to the implementation of these technologies, i.e. 
benefits in addition to the reduction of greenhouse gases.  E.g. improved comfort levels in 
buildings, improvements to air quality, lower maintenance costs, lower fuel costs. 

• Improved comfort levels as a result of the fabric upgrade works required 

• Improved air movement from MHRV units where provided 

• Potential higher running costs if MIC charging structures are not revised 
 

7. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

High levels of capital investment, estimated in 2020 to be in the region of €0.9 to 1.2 

billion will be required to achieve the requisite carbon and energy efficiency savings. 

Note these costs are inclusive of overheads and profit (7%), preliminaries (5%), design 

fees (12%) and contingency (10%), but exclusive of VAT, inflation and attendant costs.  

 

Attendant costs, which are additional costs to enable energy upgrade works, such as 

decanting to temporary accommodation, removal and reinstatement of fixtures and fittings 

etc. are a “known unknown” with potential high impact. This will need significant real world 

experience and learning to identify the cost premium on the various pathways – but it is likely 

to be significant.  

 

 

 

8. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

 

The Climate action legislation reflects the increased levels of ambition committed to under the 

Programme for Government in meeting 2030 targets and climate neutrality by 2050 at the 

latest, thus this sets the latest timeline for decarbonising heating systems. 

 

There needs to be a distinct demarcation between phasing out fossil fuel heating systems in 

new build and replacing fossil fuel systems in existing buildings. 
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Non fossil fuel deployment on a national basis require are a number of key enablers 

including: 

• Appropriate phasing to ensure  integration of heat pump systems in educational 

buildings in a risk controlled and reliable manner 

• Existing grid electrical infrastructure to be developed to support national roll out  

• Supply chain improvements 

• National heat pump standards 

• A list of approved installers (similar to the gas installers network) 

• Changes in the area of MIC charges  

 

In existing higher educational buildings a flexible approach is required as technically feasible 

non fossil alternatives are not a direct swop-in technology to replace oil and gas boilers, and 

present significant operational challenges including requiring significant associated fabric 

upgrades and new and retrofitted mechanical plant and services with major cost impacts along 

with upgrades to incoming electrical supplies in relation to heat pumps. 

 

The setting of an additional specific target date / deadline for banning fossil fuel boilers in 

existing buildings in effect means that the climate neutral  date of 2050 will be superseded by 

the banned fossil fuel boiler date. 

 

A staged approach is required where new higher educational buildings entering design date 

from a certain date only, feature gas boilers for peak loading with 80 to 90 % of annual 

heating load delivered by renewables and existing higher educational buildings are driven by 

the timeline of the deep energy retrofit programme (up to 2050). 

 

9.  If you believe there are buildings in your portfolio for which there will not be technically   
feasible alternatives to fossil-based heating in the medium term, outline the high-level reasons  
for this. 

 

In relation to older buildings including heritage and protected structures the carbon and 

energy efficiency criteria may have to be relaxed as achieving same in these buildings will be 

very difficult without significant fabric interference that may not be possible given the nature 

of the construction. 

 

There may also be educational facilities that are not conducive to meet the long term 

educational needs and may require demolition and replacement. 

 

10. If you believe there are buildings in your portfolio for which there will not be technically 
feasible alternatives to fossil-based heating in the medium term, are there other options that 
you believe might be technically feasible in the longer term? 

As noted in 9 above the delivery option in the longer term may be replacement of some 

buildings with the new building having renewable heating. 
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Alternatives to fossil fuels in your new buildings 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based 
heating systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

There is a significant outlay difference in terms of electrical infrastructure demand, capital 

costs, running costs between 100% heat pump delivery and say 80 to 90% heat pump delivery 

with peak sharing with high efficient gas fired boilers for those 5 to 10 days of the year where 

external temperatures drop below 3/4 degrees. 

This hybrid heating approach also gives some degree of back up while heat pump enablers 

are put in place and the electrical infrastructure and generation on the supply side 

strengthened. 

 

Policy timeline 

12. New heating systems in existing buildings: from when should the installation of new fossil-
based heating systems be disallowed in existing public sector buildings?  Should there be any 
specific exemptions? 

The setting of an additional target date / deadline such as banning fossil fuel boilers in existing 

buildings would not be compatible in timelines with the climate neutral legislated dates. 

A staged approach is required where higher educational buildings entering design date from a 

certain date have flexibility if required to feature gas boilers for peak loading with 80 to 90 % 

of annual heating load delivered by renewables. 

 

Existing higher educational buildings should be guided by the timeline of the deep energy 

retrofit programme to 2030 and 2050. 
 

13. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

Large capital projects such as higher educational buildings have a significant design, 

planning and delivery timelines, the Department believe that flexibility is required to ensure 

that delivery of critical higher educational capacity is not interrupted and delayed, or worse 

requiring temporary accommodation to meet short term delivery needs while projects are 

delayed due to brief changes and redesign. 

The above general scenario is recognised by the Planning Regulation system which 

provides for a transitional period. 

On the basis of provision of the additional funding requirements necessary to deliver 

decarbonised heating in new build, it would be appropriate that all new buildings entering 

the design process be based in large on non-fossil based heating systems once the Climate 

Action Plan is published. 
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14. Existing heating systems in existing buildings: from when should the use of existing fossil-
based heating systems be disallowed in existing public sector buildings? Should there be any 
specific exemptions? 

To set a date to disallow fossil fuel heating systems in existing buildings would be 

contradictory to the legislation on climate action target dates and should not be implemented. 

In existing school scenarios a specific approach is required as technically feasible non fossil 

alternatives are not a direct swop-in technology to replace oil and gas boilers, and present 

significant operational challenges; including requiring significant associated fabric upgrades 

and new and retrofitted mechanical plant and services with major cost impacts along with 

upgrades to incoming electrical supplies in relation to heat pumps. 

    

15. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

Non fossil fuel deployment on a national basis across the public sector require a number of 

key enablers including: 

• Capital funding increases to meet the additional capital costs 

• Provision of capacity in the Higher Education Estates Teams and ETB delivery Teams  

• Appropriate phasing to ensure  integration of heat pump systems in educational 

buildings in a risk controlled and reliable manner 

• Existing grid electrical infrastructure to be developed to support national roll out  

• Supply chain improvements 

• National heat pump standards 

• A list of approved installers (similar to the gas installers network) 

• Changes in the area of MIC charges  

 

 

16. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 

In addition to increased capital funding for both new builds and a national retrofit programme 

for deep retrofit, the key support to enable public bodies to deliver non fossil fuel heating is 

sectoral control of decarbonisation delivery.  

This sectoral control and flexibility approach is required to maximise best value, to target 

limited available funding where it will achieve the best carbon reductions return to meet the 

2030 target and then the 2050 target.  
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CAP Action 62 
 
Stakeholder Engagement 
Questions  
 
HSE 
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Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition 
of your organisation’s buildings.  What type of heating and cooling systems are currently used?  
We are not seeking a building-by-building inventory, just sufficient high-level information to 
provide context for your responses to the subsequent questions.  You might find it useful to 
categorise your portfolio into a small number of building archetypes, i.e. groups of buildings that 
share several broad characteristics. 

 

HSE Response 

The HSE building stock covers a wide and varied portfolio with a floor area of approx. 3.5million m2 
which is made up of facilities that are 100m2 up to 100,000m2. The building vintages varying from 
current day construction to facilities that are in excess of 100 years old. These include: 

1. Acute Hospital (approx. 1.8million m2) 

2. Non-Acute (approx. 1.7 million m2) 

a. Primary Care Centres 

b. Health Centres 

c. Community Nursing Homes (older persons) 

d. Mental Health Facilities 

e. Offices 

f. Domestic houses 

The types of heating and a/c systems used varies but are mainly: 

1. Gas boilers (where facilities are/or in close proximity to the National Gas Infrastructure 
network) 

2. Oil boilers for rural (and some urban) regions/areas not within close proximity to National 
Gas Infrastructure network) 

3. LPG boilers for rural (and some urban) regions/areas not within close proximity to National 
Gas Infrastructure network). Most commonly relates to facilities newly constructed since 
late 2010’s 

4. Biomass / Biofuel boilers for rural (and some urban) regions/areas not within close proximity 
to National Gas Infrastructure network). However, this is more an exception 

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might 
have a technical or governance role relating to buildings that are owned and/or operated by 
others.  These factors influence the extent to which your organisation can influence investment 
decisions with respect to energy.  Please ignore cost/budgetary considerations in your response 
to this Q. 

 
HSE Response 
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The HSE building stock includes (1) freehold, (2) lease, (3) license and (4) Public Private Partnership 
facilities. The vast majority of HSE facilities are freehold and the HSE does have governance and 
influence on investment opportunities. However the HSE primary objective and function of the HSE 
is for the delivery of healthcare services and as such any investment opportunity must be submitted 
for review by the HSE Capital Steering Committee in accordance with DPER guidelines. All projects 
are assessed in accordance with key criteria which includes items such as healthcare needs among 
others 

 

 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-10, please try to refer to any building archetypes introduced in 
your response to Q1. 

 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

Please ignore cost/budgetary considerations in your response to this Q. 

 
HSE Response 
 
There are a number of non-acute facilities delivered by and for the HSE  over the last 10 years that 
have used heat pump  in conjunction with supplementary gas or LPG boilers for peak loads and 
infection control / legionella control cycles. It is feasible that this technology could be implemented 
in all non-acute settings. 
 
However this needs to be assessed by taking a look at the HSE overall building stock which includes 
approximately 3,500 individual facilities. Out of this the Top 150 users make up for almost 80% of 
the HSE energy demand. Therefore the HSE target and focus will be the Top 150 Energy Users which 
in the vast majority of cases are Acute Hospitals. 
 
Installation of electrical heat pumps in existing acute hospitals poses a number of challenges not 
least the fact that heat pump technology is fundamentally a low grade heat source and to operate 
effectively the building fabric will need to be upgraded. 
 
It’s probably not feasible or particle from an energy efficiency and carbon emissions perspective to 
target non-acute facilities taking into consideration where the HSE users energy. 
 
In addition the HSE is currently inviting tenders for Design Team, Technical Advisor Teams and 
Energy Performance Consultants for 10 No. Pilot Sites (4 No. Acute Hospitals and 6 No. Non-Acute 
facilities) to assess the various options that can be implemented in order to decarbonize its building 
stock.  
 
The HSE will be in a much better position to provide a clearer picture in 12 months time. 
 
 

4. What are the key technical and practical challenges (if any) associated with implementing these 
technically feasible non-fossil alternatives in your existing buildings? 
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Please focus on technical and practical challenges (e.g. decanting), rather than financial factors. 

 

HSE Response 

The key technical and practical challenges are the following: 

1. Technical 

a. Heat pumps low grade heat 

b. Existing pipework infrastructure and heat emitters requiring replacement 

c. Utilising electrical heat pumps will require building fabric upgrades 

d. Robustness of local electrical infrastructure 

2. Practical 

a. Decanting existing services while maintaining continuity of providing healthcare 
services to the locality  

b. Acute hospitals are large facilities so it may not be possible to source alternative 
accommodation to facilitate a full decant of services 

c. Possible relation of services to multiple locations which could impact the delivery of 
healthcare services. 

d. Alternative accommodation may not suitable and hard to find in geographical area / 
catchment area of existing facility.  

e. Investment required for temporary accommodation. 

f. Requirement for a Phased programme of works due to potential limitations in 
alternative accommodation (size and scale needed). Phased and longer programme 
will result in increased costs. 

 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

 

HSE Response 

 

1. Disruption of patients and staff with alternative accommodation such as  

a. cost of travel and 

b. older member of the public / patient unfamiliar with new temporary locations 

2. Standards. Alternative accommodation does not meet the standards for regulatory bodies 
such as: 

a. HIQA 

b. Mental Health Commission 

c. etc 

3. Potential political implications  

a. if a hospital or section of a hospital is closed for a period of time 
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b. if services are delivered from multiple locations 

c. if alternative temporary accommodation if not to the required standards 

 

6. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

Co-benefits are other positive benefits related to the implementation of these technologies, i.e. 
benefits in addition to the reduction of greenhouse gases.  E.g. improved comfort levels in 
buildings, improvements to air quality, lower maintenance costs, lower fuel costs. 

 

HSE Response 

1. Improved air quality as electrical heat pumps are indirect energy sources 
2. Comfort levels likely to improve greatly if the building fabric is upgraded which is 

absolutely necessary for utilising heat pumps in existing older facilities. 
3. Assist the HSE in meeting Climate Action Plan targets 
4. The HSE will be seen as a leader in the drive towards a more sustainable a green 

society. 
5. A mass renovation programme is likely to encourage and drive the market place 

towards more innovative technologies and/or improvement in existing technologies 

 

7. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

 

HSE Response 

Aecom Engineering Company were engaged by the Department of Housing, Planning and Local 
Government to develop and issue a Cost Optimal report “Report on the Development of Cost 
Optimal Calculations and Gap Analysis for Buildings in Ireland under Directive 2010/31/EU on the 
Energy Performance of Buildings (recast) – Section 2 – Non-Residential Buildings”, issued 5th April 
2018 and amended to Final Report on 7th April 2020. 

 

The cost of implementing heat pumps and controls as per the report above for the entire HSE 
building stock is in the region of approximately €250million - €300million. 

 

However it must also be noted that implementing heat pumps requires an upgrade of the building 
fabric and improving the air tightness too. The HSE has estimated the cost for a full mass renovation 
programme to be approximately €5.25 billion also based on the above Cost Optimal report. These 
costs were submitted by the HSE under the SSRS exercise/programme. 
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8. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

 

HSE Response 

As noted in Question 3 the most suitable facilities to install heat pumps are non-acute facilities, 
however; these facilities although very large in number only account for approximately 20% of the 
HSE energy demand and roughly the same in carbon emissions. 
 
To tackle the HSE Top 150 Energy Users which make up almost 80% of the HSE energy demand and 
carbon emissions the HSE is under taking a Pilot Pathfinder programme. 
 
The HSE is currently inviting tenders for Design Team, Technical Advisor Teams and Energy 
Performance Consultants for 10 No. Pilot Sites (4 No. Acute Hospitals and 6 No. Non-Acute facilities) 
to assess the various options that can be implemented in order to decarbonize the building stock.  

 

The best possible timeframe: 

1. Engage Design and Technical Advisor Teams:   2021 
2. Complete Design, Feasibility and Financial analysis:  2022 
3. Business Case to progress     2022 
4. Progress 10 No. Pilot Projects     2022 - 2025 

 

On completion of the Pathfinder Programme and subject to capital funding the HSE would intend to 

programme with a mass renovation programme targeting the Top 150 Energy Users. The 

programme for such a large scale renovation programme is difficult to estimate due to the level of 

complexity and ultimately these are the key deliverables the HSE is looking to obtain from the Pilot 

Pathfinder Programme. 

However at a very high level a mass renovation programme could take the form of 10 or 15 separate 

projects/contract or bundles with around 10 or 15 locations in each bundle similar to the delivery of 

PPP projects. These large scale multi site projects can take 4 or 5 years to progress from design stage 

to project completion. 

 

9. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, outline the high-level reasons for this. 

 

HSE Response 

As noted in the response to Question 8 above the HSE is progressing a Pilot Pathfinder Programme 
to assess the various technical and financial options that can be implemented in order to 
decarbonize its building stock. 
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The challenge is twofold (1) Acute facilities and (2) Non-Acute facilities.  

 

For non-Acute facilities the challenge is more straightforward and electrical heat pumps are likely to 
form part of the bundle of solutions. 

 

For Acute facilities the technical challenge to removing fossil fuels may be more complex for and fall 
under the main key categories: 

1. Infection Control requirement. Specifically compliance with HTM guidance for Specialised 
Ventilation spaces 

2. Existing AHU’s that provide ventilation operate on constant temperature circuits using flow 
and return temperatures of approximately 80 Deg C – 70 Deg C.  

a. How will these operate off a low grade source? 

b. Will ventilation systems / plant also need to be replaced? 

3. Possible need for increased ventilation rates over and above HTM requirements to comply 
with COVID specific requirements. 

4. Infection Control with regard to legionella control for hot water systems.  

 

10. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, are there other options that you believe 
might be technically feasible in the longer term? 

 

HSE Response 

 

Not aware of any other options 

 

Alternatives to fossil fuels in your new buildings 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based heating 
systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

 

HSE Response 

 

Fossil fuels may still be required for new HSE facilities such as acute hospitals for the following 
reasons: 

1. Heat pumps are low grade heat so they may not fully fulfil the demand required to comply 
with Infection Control requirement for  

a. Compliance with HTM guidance for Specialised Ventilation spaces 
b. Compliance with legionella control for hot water systems.  
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2. Heat pumps are installed and operating successfully in smaller non-acute settings. However 
they have not been properly tested for large scale usage 

3. Back up energy source (fossil fuels) required to cater for extreme weather events such as 
prolonged period of cold weather in 2010 and 2018 

4. Electrical infrastructure may not be sufficient to cater for the full demand of all services 
being electrically driven 

 

A further point not directly linked to heating systems but applicable to fossil fuels: 

1. Back up generators for electrical failures are powered by fossil fuels. These back-up 
generators are primarily linked to critical infrastructure such as operating theatres etc and 
are vital for patient care. 

 

Policy timeline 

12. New heating systems in existing buildings: from when should the installation of new fossil-based 
heating systems be disallowed in existing public sector buildings?  Should there be any specific 
exemptions? 

 

HSE Response 

 

See response under Question 8 

Yes there should be exemptions in place for existing HSE facilities to allow for the completion of the 
HSE Pilot Pathfinder Programme and subsequently the time taken to implement such measures. 

2 step exemption: 

1. 2025 For delivery of pathfinder programme – testing alternative solutions. 

2. On completion of Pathfinder Programme a further 5 years to implement a 
large scale renovation programme. 

 

13. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

 

HSE Response 

The delivery of healthcare services is the primary objective of the HSE and this needs to be delivered 
in a clean and safe environment complying with the best practice standards and guidelines.  

The HSE respectfully requires an exemption for the use of fossil fuels for new facilities to allow a 
period of analysis to demonstrate that electrical heat pumps or alternative non-fossil fuel type 
solutions can be implemented on a large scale to ensure compliance with: 

 

1. Infection Control requirement: 
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a. Compliance with HTM guidance for Specialised Ventilation spaces 
b. Compliance with legionella control for hot water systems.  

2. Heat pumps are installed and operating successfully in smaller non-acute settings. However 
they have not been properly tested for large scale usage 

3. Back up energy source (fossil fuels) required to cater for extreme weather events such as 
prolonged period of cold weather in 2010 and 2018 

 

 

14. Existing heating systems in existing buildings: from when should the use of existing fossil-based 
heating systems be disallowed in existing public sector buildings? Should there be any specific 
exemptions? 

 

HSE Response 

Yes. 

Existing heating systems in existing buildings are broken down into 3 different types of systems (1) 
LTHW, (2) MTHW and (3) Steam systems. These heating systems not only serve radiators but also (1) 
specialised ventilation areas/zones (as per HTM 03-01) such as operating theatres where air 
temperature, air volume flow rates and pressures are vital for the delivery of clinical services and (2) 
autoclaves for disinfecting instruments. 

 

The challenge to replace the existing fossil fuel energy source with electrical heat pumps requires 
not just the replacement of the plant item but careful thought and consideration on the other vital 
systems served by these plant items. 

 

At a minimum the scale of the challenge will require the removal of pipework infrastructure (MTHW 
and Steam) which is extensive on large hospital campuses and a detailed assessment of how to 
ensure continuity of ventilation systems in accordance with HTM’s taking into account to key 
concerns: 

1. Scalability of Heat Pumps (or another alternative non-fossil fuel energy source). Currently 
heat pumps have only been installed in small scale non-acute hospital settings (such as 
Primary Care Centres, Community Nursing Units etc) 

2. Can Heat Pumps provide high temperature water to Air Handling Unit heater batteries to 
ensure existing AHU’s continue to provide air at the correct environmental conditions in 
compliance with the HTM’s in order to maintain clinical requirements. 

3. Convert existing steam operated autoclaves to electrical power autoclaves. This will require 
a separate equipment replacement procurement programme. Procurement of FFE for the 
HSE is carried out by Office Government Procurement so a detailed consultation period 
would need to be progressed. 

 

The HSE Decarbonisation Pilot pathfinder Programme as detailed in the responses to Questions 3, 8 
and 9 is being progressed in order to explore options to the above challenges (among other). So at a 
minimum the exemptions outlined in the response to Question 15 should also apply here ie: 

1. 2025 For delivery of pathfinder programme – testing alternative solutions. 
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2. On completion of Pathfinder Programme a further 5 years to implement a large scale 
renovation programme. 

15. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

 

HSE Response 

A reasonable phasing programme that allows the HSE (1) carry out due diligence as assess the 

robustness of various technical solutions (2) whilst ensuring the delivery of clinical services remains 

the primary objective of the HSE. 

 

It may be helpful if a Cost Optimal Assessment report similar to Cost Optimal Reports issued by Dept 

of Housing on compliance with TGD Part L was commissioned. The report would clearly define what 

is cost optimal taking into account other key deliverables such as compliance with CAP, whole life 

cycle costings and cost of carbon any other key deliverables deemed appropriate. 

 

The main concern is the various technological options required to provide non-fossil fuel heating 

systems may not be cost optimal. So how can public bodies progress these options if they fall 

outside what Dept of Public Expenditure and Reform (DPER) deem to value for money and 

compliance with DPER Public Spending Code.  

 

16. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 

 

HSE Response 

 

Possible creation of a central “non-fossil fuel heating system” fund where the HSE (and other public 
bodies) can access funds for (1) projects and (2) design concepts etc 

 

Funding or tax credits / incentives for the private sector to driven innovation (R&D fund) for non-
fossil fuel systems / plant. This could take the form of: 

1. R&D:  

a. To improve efficiency in existing technologies such as heat pumps to operate at high 
temperature,  

b. exploring alternative options 

c. Pilot projects to test or demonstrate technology options on a large scale 
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2. Supports for private companies to provide “Energy Performance Contracting” services to the 
HSE (public sector). 

 

 

 



 

 
 

 
CAP Action 62 
 
Stakeholder Engagement 
Questions  
 
Higher Education Authority 

 



1. Please provide a high-level description of your organisation’s portfolio of public sector 

buildings 

The higher education portfolio consists of 31 Higher Education Institutions across three sub sectors, 

University, Technological and the College/Other Sector. Together the sector consists of c.1,042 

buildings including residential space, with a total gross internal floor area of c.2.8m m². The majority 

of higher education buildings have gas as their primary heating source with the levels of renewable 

technologies such as heat pumps and solar photovoltaics slowly increasing. The vast majority of 

buildings are naturally ventilated, with the more recently constructed buildings having some form of 

mechanical ventilation. Below is an indication of the approximate percentage of each condition 

classification across the sector and an age profile based upon the year of construction.  

Building Condition Percentage  

Condition A – As New 8% 

Condition B – Good Condition 59% 

Condition C – Operationally Safe 29% 

Condition D – Replacement Required  4% 

 

Building Age Bracket (Year of Construction) Percentage  

2000 – 2025 44% 

1975 – 1999 21% 

1950 – 1974 20% 

1925 - 1949 1% 

1900 – 1924 3% 

1899 & before 11% 

 

2. To what extent can your organisation influence energy-related investments in your 

buildings? 

When the HEA are approving Capital Projects, we require evidence during the design that renewable 

heating is being proposed. This will include new build and refurbishment projects. Therefore, we are 

requesting where necessary that designs be reconfigured to include increased building fabric 

performance to reduce the requirements for space heating. Designs are to include renewable heating 

technologies for example, where 90% of the annual space heating requirements must be met by 

renewable heating sources. We are also promoting those designs incorporate environmental best 

practice, for example, LEED, NZEB, BREEAM.  

The HEA in conjunction with SEAI and DFHERIS were involved in producing a decarbonisation report 

for higher education. It produced 6 potential pathways to decarbonising higher education buildings. 

We are currently running two energy efficiency and decarbonisation pathfinder programmes which 

are trialling these decarbonisation pathways for future roll out within the sector. These projects are 

at various stages of design and construction and will include EED experts to analyse the operational 

energy performance pre and post completion. All design aspects include seasonal commissioning to 

ensure projects are operating at their potential.  

3. Which alternatives to fossil-based heating systems could be technically feasible for some 
or all your existing buildings in the medium term (next ~5 years)? 

 



Low temperature Air source heat pumps, high temperature air source heat pumps, geothermal water 
source heat pumps with borehole and biomass. These technologies are proposed in conjunction with 
deep or medium fabric retrofits.  
 

4. What are the key technical and practical challenges (if any) associated with implementing 
these technically feasible non-fossil alternatives in your existing buildings? 

 
The quality of airtightness within buildings is quite poor. Therefore, in a lot of cases this will need to 
be addressed in advance of the buildings being suitable for the installation of some of the renewable 
heating solutions. Levels of airtightness will need to be increased in order to reduce the requirement 
for space heating to make these buildings suitable for heat pump technologies.  
 
In some cases, existing radiator systems are not suitable to working with lower temperature hot 
water systems.  
 
Decanting will be a huge issue, especially in more specialised research / science related space where 
dedicated rooms are required for carrying out certain activities. Suitable available space to decant 
these activities too will prove very difficult and will pose a significant problem to a number of HEIs.  
 
Increases in MIC due to the electrification of heating systems and the cost implications that this will 
have on various HEIs.   
 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

Space requirements for biomass. This solution does not lend itself to the more urban HEIs which will 
struggle for space to house the required equipment.  
 
There is a shortage of technical expertise on some sites to look after these systems from an O&M 
point of view.  
 

6. What are the co-benefits (if any) associated with implementing these technically feasible 
non-fossil alternatives in your existing buildings? 

Reduction in carbon emissions, improved air quality, promote a more sustainable campus for 
students and staff, reduction in energy consumption, achieving the objectives of the Climate Action 
Plan, the option to increase on site electricity generation to offset some of the increase in electrical 
consumption due to the electrification of heat.  
 

7. What are the likely costs of implementing these technically feasible non-fossil alternatives 
in your existing buildings (if known)? 

 
Costs will vary with each project, and due to the current volatility within the construction market at 
the moment the cost of each project would only be known after a detailed design is carried out. Due 
to the quantity of building which still utilise gas & oil as their primary heating source, significant 
investment will be required in order to significantly reduce the level of fossil fuelled heating systems.   
 

8. What is a credible best-base timeframe for replacing fossil-based heating systems across 
all the buildings for which there are technically feasible non-fossil alternatives? 

 
Unknown at this stage  
 



9. If you believe there are buildings in your portfolio for which there will not be technically 
feasible alternatives to fossil-based heating in the medium term, outline the high-level 
reasons for this. 

 
There are a number of buildings within the Higher Education sector which are listed or protected. 
They have heritage status and will pose significant technical issues when implementing renewable 
heating solutions. Due to the nature of these buildings, additional research will be required to 
determine the best approach to decarbonising these buildings.  
 
 

10. If you believe there are buildings in your portfolio for which there will not be technically 
feasible alternatives to fossil-based heating in the medium term, are there other options 
that you believe might be technically feasible in the longer term? 
 

It is possible that there are solutions, however a detailed design would be required for each individual 
building. Airtightness could be improved within these buildings which would help reduce the 
requirement for space heating. However, it may prove difficult to upgrade the building fabric of these 
building in places to make heat pumps a suitable alternative. With the emergence of high 
temperature heat pumps this may pose as an alternative for some of these buildings. However, the 
validity of solutions for heritage buildings will require further investigation.  
 
 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based 
heating systems should be installed in any new buildings that may be developed by/for 
your organisation? If yes, please outline why you believe fossil-based systems may be 
required? 

 
No. However, there may be times where non-fossil-based heating systems might struggle to meet the 
heating requirements in a building if there was another ‘Beast from the East’ scenario. This will need 
to be factored into the design of each building to ensure that optimal thermal performance can still 
be maintained by non-fossil-based heating systems. If these buildings are designed using 
environmental best practice and NZEB standards, then it is possible to eradicate fossil-based heating 
systems from new build developments.  
 

12. New heating systems in existing buildings: from when should the installation of new fossil-
based heating systems be disallowed in existing public sector buildings? Should there be 
any specific exemptions? 

 
New fossil-based heating systems should be disallowed immediately once there is a suitable cost-
effective suitable design. For example, switching out an gas/oil-fired boiler for heat pump technology 
will not work. The renewable alternative (e.g. heat pump) is unlikely to meet the same heating 
requirements provided by the fossil-based system. Therefore, the building fabric and airtightness will 
need to be addressed in conjunction with the renewable alternative.  
 
 

13. New heating systems in new buildings: from when should the installation of new fossil-
based heating systems be disallowed in new public sector buildings? Should there be any 
specific exemptions? 
 



Immediately. New buildings should be designed without the requirement for fossil fuels. Building 
fabric and airtightness levels should be designed accordingly so that the heating requirements for 
that new build can be met by renewable technologies.  
 

14. Existing heating systems in existing buildings: from when should the use of existing fossil-
based heating systems be disallowed in existing public sector buildings? Should there be 
any specific exemptions? 

 
The next 10-15 years should see a vast reduction in the phasing out of existing fossil-based heating 
systems. In some instances, depending on the nature of the building and type of services provided, 
the fossil-based heating system might need to remain in place as back-up during severe cold spells, 
but its operational hours will be significantly reduced.  
 
 

15. What policy levers and/or supports should be used to assist public bodies overcome 
specific technical or practical challenges related to phasing out fossil-fired heating 
systems? 

 
Additional technical support should be made available to ensure public bodies are doing the right 
thing and getting the correct advice. In order for fossil-based heating systems to be replaced by 
renewable alternatives, detailed design is required to ensure heating levels are still maintained.  
 
Additional funding for the replacement of fossil-based heating systems is required in order to assist 
HEIs decarbonise their estates.  
 
Direction for decanting buildings which provide specialised services will be required so HEIs have 
solutions to decanting certain types of space.  
 
Provide advice and direction on how to decarbonise public sector buildings which would assist estates 
managers and energy managers on how to tackle decarbonisation in their organisation.  
 
 

16. What policy levers and/or supports should be used to enable public bodies to meet the 
costs associated with phasing out fossil-fired heating systems? 

 
Reduce the increase of MIC charges for HEIs. Make funding available for HEIs to access in order to 
assist with the decarbonisation of their estates. Incorporate deep energy retrofit into refurbishment 
programmes to ensure while refurbishment is taking place that energy performance is a large aspect 
of this work. Increasing building fabric and addressing airtightness measures, making the building 
suitable for changing fossil-based heating systems for renewable alternatives.  



 

 
 

 
CAP Action 62 
 
Stakeholder Engagement 
Questions  
 
Irish Prison Service 

  



 

 
 

Portfolio   

1/ There are 13 sites belonging to the prison service and within these sites there’s a wide range of 

buildings, some of them date from 1850s right up to the more modern new builds ,within each 

individual site there have been several up grades  

Natural gas is used in all sites,a small number use flow gas in conjunction with the natural gas and in 

most  there would be oil on standby in two of the sites we have installed pellet burning also with 

natural gas as a back up.All the sites have AC units in various locations. 

 

2/ We would have all the influence on energy related investments in our buildings if there were no 

cost/ budgetary considerations. 

   

Alternatives to fossil fuels. 

3/ Heat pumps, wood pellets, solar a lot of roof space to accommodate solar panels,possibly wind 

turbines on some sites.  

 

4/ If pellets used storage space ,and extra area to accommodate arbour and associated equipment 

used in pellet burning and air quality on some sites could also be problematic,could existing roof 

space be structurally sound enough for solar panels. 

In general prisons need to be well ventilated spaces so in other words sometimes your heating a 

building up and in a lot of circumstances opening up vents which causes the areas to cool down so 

the use of heat pumps in these cases would be counter productive. 

 

5/ In some cases lower fuel costs, reduction in greenhouse gases,improved comfort levels  

 

6/ There would be a considerable cost associated with implementing these changes on sites  within 

the Irish prison service. 

 

7/ A lot of work would have to be carried out first on buildings to increase the building energy rating 

then work on a programme to see what alternative heat source could be used,then phase out fossil 

fuels over say a five year plan. 

 

8/ ————— 

 



 

 
 

9/—————- 

 

10/ Any new projects going forward alternatives to fossil fuels should be used. 

 

11/ There should be clear instructions that on a particular date in 2022 that no fossil based heating 

systems can be used in any public sector buildings there might be the odd exception but all systems 

should be exhausted before any exceptions are made. 

 

12/ All new projects going forward should have alternative to fossil fuel. 

 

13/ These should be phased out over say a five year period. 

 

14/. Should be a decision made about new build on a green field site even for example incorporate a 

data centre and use heat recovery technology to supply heating and hot water,this would solve the 

problem with trying to implement new technologies into very old buildings in a lot of cases 

especially in the Leinster area. 

 

15/ Policy makers will have to expedite the  shift to supporting green technology and renewable 

energy,maybe some sort of a plan could be put together to show create and support jobs in this new 

green industry.  The likes of data centres are probably a necessary evil in these times so maybe use 

this to our advantage and develop strategies around this to develop green energy/ technology. 
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CAP Action 62 
 
Stakeholder Engagement 
Questions  
 
OPW 
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Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition of 
your organisation’s buildings.  What type of heating and cooling systems are currently used?  We 
are not seeking a building-by-building inventory, just sufficient high-level information to provide 
context for your responses to the subsequent questions.  You might find it useful to categorise your 
portfolio into a small number of building archetypes, i.e. groups of buildings that share several 
broad characteristics. 

 

The OPW currently owns and manages around 2,500 properties to a value of over €3bn. The 
portfolio is diverse and ranges from office accommodation for Government services to heritage 
properties, visitor centres, Garda stations, former coastguard stations and customs posts.  

 

The OPW also has responsibility for caring for 780 heritage sites, including national monuments, 
historic parks, gardens and buildings.  

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might 
have a technical or governance role relating to buildings that are owned and/or operated by 
others.  These factors influence the extent to which your organisation can influence investment 
decisions with respect to energy.  Please ignore cost/budgetary considerations in your response to 
this Q. 

The OPW owns and manages over 2,500 properties across its Estate Management Portfolio. The 
office accommodation portfolio (owned and managed by OPW) accounts for just under 890,000m2 
and is spread across owned and leased accommodation.  This part of the portfolio includes 255 
owned office buildings, and 344 leases across 290 buildings. Proportionally, 61% of the office 
accommodation is owned, and 39% of the office accommodation is leased (figures correct as of 
December 2021).  The OPW is responsible for maintenance in the vast majority of buildings. 
Particularly with regard to the owned estate, the OPW is ideally placed to influence energy related 
investments. 

 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-10, please try to refer to any building archetypes introduced in 
your response to Q1. 

 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

Please ignore cost/budgetary considerations in your response to this Q. 

 Heat Pumps and possibly some limited applications for Biomass. Air source heat pumps will be 
feasible in most applications, but there will be many buildings where ground source via bore holes 
will give better results, e.g. where there is a large external car park and typically wet soil.  
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4. What are the key technical and practical challenges (if any) associated with implementing these 
technically feasible non-fossil alternatives in your existing buildings? 

Please focus on technical and practical challenges (e.g. decanting), rather than financial factors. 

With regard to heritage/protected buildings the scope for fabric retrofit is very limited. This 
severely limits scope for using renewable technologies. We propose that these buildings should 
be excluded from the requirements. 

 

In the majority of OPW buildings, the most suitable technology to replace fossil fuel boilers would 
appear to be Heat Pumps. In most cases however, these will only be a suitable alternative where 
fabric/air tightness upgrades can also be carried out at the same time or in advance of changing 
the heating system. The use of higher output emitters may also be required where heat pumps 
are being used. 

 

Decanting during fabric upgrade works will be an obstacle in many buildings. In consultation with 
our client Departments, there may be some scope to mitigate this with remote working and 
phasing of the works. 

 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

The commercial heat pump supply chain in Ireland is relatively new with new companies entering 
the market. There is a risk that maintenance/spare parts for older systems will be a potential 
problem as the market develops. 

 

6. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

As part of a major retrofit programme, there is great scope to modernise the existing building 
stock to improve energy efficiency (BER Rating), Comfort and Value. 

 

7. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

Not known 

 

8. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

15-20 years as part of a wider fabric retrofit programme of Central Government Buildings. 

9. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, outline the high-level reasons for this. 

Fabric retrofits of Heritage Buildings/Protected Structures not feasible 
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10. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, are there other options that you 
believe might be technically feasible in the longer term? 

District heating with renewable heat may offer solutions in the medium to long term for some 
heritage sites, particularly in urban areas. 

 

Alternatives to fossil fuels in your new buildings 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based heating 
systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

Heat pumps should be a feasible alternative for most new buildings built to NZEB. Biomass may 
also have limited application in larger campus type (district heating) type applications. Fossil fuel 
boilers may be required for back-up, peak demand or where there are large DHW requirements. 

Policy timeline 

12. New heating systems in existing buildings: from when should the installation of new fossil-
based heating systems be disallowed in existing public sector buildings?  Should there be any 
specific exemptions? 

As part of a planned building energy retrofit programme for the portfolio, renewable heat should 
be considered for most buildings constructed since the 1950s. Buildings will need to be prioritised 
for retrofit depending on their age, suitability, occupier and age of the existing heating system. 
The retrofit programme should be planned to align with the GHG reduction and energy efficiency 
targets contained in the Climate Action Plan, i.e. a portfolio approach that achieves a 51% GHG 
reduction by 2030. 

 

There should be exemptions for protected structures/heritage buildings. 

 

13. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

Heat pumps should be a feasible alternative for most new buildings built to NZEB. Biomass may 
also have limited application in larger campus type (district heating) type applications. Fossil fuel 
boilers may be required for back-up, peak demand or where there are large DHW requirements. 

 

14. Existing heating systems in existing buildings: from when should the use of existing fossil-based 
heating systems be disallowed in existing public sector buildings? Should there be any specific 
exemptions? 

As per response to question 12, it may be feasible for modern-era buildings, given the right 
investment in energy retrofit. However, the OPW portfolio has a significant number of important 
heritage buildings, where no current alternative is feasible. 
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There will need to be an exemption for maintenance/replacement of equipment, where it is not 
feasible to install a non-fossil fuel system as the fabric/air tightness has not been upgraded. This 
is vital to ensure the continued provision of necessary public services. 

 

Leased Buildings: 

There is scope to drive the commercial office market to provide alternative fossil fuel heating 
systems over time but there may be short term implications of same which would need to be 
recognised at centre. There is a risk that restrictions on leasing fossil-heated buildings could 
constrain the supply of buildings that are required to meet operational needs. It could be argued 
that a policy like this could interfere / influence the supply pipeline and this may have both time 
and cost implications which would need to be acknowledged at centre.  

 

This could be potentially less relevant in major urban centres where there is typically ample 
supply, however in smaller urban centres and regionally, the market is already struggling to meet 
some of the obligations relating to energy performance.  

 

We would also need to be mindful of when OPW receives demands for new leased buildings (often 
at short notice) we would normally be selecting a building that may already be substantially 
complete or ready for occupation. Any change to heating systems may not be viable from a 
landlord perspective or may come at a significant cost.  Where we have the ability to plan for a 
new lease from a number of years out, we may be able to influence or negotiate with potential 
Landlords at the outset but this may come at a premium and would need to be considered at 
Centre.   

 

Proactive engagement with a landlord could lead to landlord investment in return for retaining an 
existing state tenant on new lease terms. There will be a cost implication for both parties which 
will vary on a case by case basis. It is likely that there will be more approaches from the commercial 
market in this regard as climate action, green initiatives and green finance come to the fore. 

 

A “Lease duration threshold” requires careful consideration in the context of acquiring temporary 
serviced office accommodation for short term/urgent requirements. Many of the serviced office 
providers occupy older buildings with fossil fuel heating who often provide best value for money. 

 

A phased approach to the restrictions would be logical, however we often end up renewing 
existing leases due to limited other buildings that would meet the operational need of a client. 
When there is no other alternative locations available, we might have a typically occupancy of 30+ 
years. The cost of any retrofit may come as an upfront capex sum to us as tenant or may be 
reflective on the current expenditure by way of an increase in headline rent or service charges. 

Exemptions to any policy would need to include exemptions similar to those currently contained 
in SI 426 e.g. a public body would be exempt if it has established that no building that complies 
with the renewable heating requirements  is available that is satisfactory in terms of location, size, 
specification or price. 
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Industrial Properties 

The phasing out of fossil fuel heating will be a challenge for the industrial market. A similar 
exemption under SI 426 “a building not intended for human occupancy for extended periods, such 
as a warehouse or store” may need to be explored. Especially for lease renewals. 

 

 

15. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

The phasing out of fossil fuels in the majority of existing buildings will require a significant 
investment in energy retrofit. Any policy needs to reflect this.   

 

16. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 

Many public bodies will require assistance to develop Roadmaps for building renovation to 
transition to renewable heat. The main barrier however is going to be the cost the renovations 
access a huge portfolio of buildings. 
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Stakeholder Engagement 
Questions  
 
SEAI 
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Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition 
of your organisation’s buildings.  What type of heating and cooling systems are currently used?  
We are not seeking a building-by-building inventory, just sufficient high-level information to 
provide context for your responses to the subsequent questions.  You might find it useful to 
categorise your portfolio into a small number of building archetypes, i.e. groups of buildings that 
share several broad characteristics. 

SEAI – Not applicable. Responses are related to our role as national sustainable energy authority 
rather than specific to our own buildings. 

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might 
have a technical or governance role relating to buildings that are owned and/or operated by 
others.  These factors influence the extent to which your organisation can influence investment 
decisions with respect to energy.  Please ignore cost/budgetary considerations in your response 
to this Q. 

SEAI – We work with a range of Public Sector stakeholders on decarbonising their buildings 

 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-9, please try to refer to any building archetypes introduced in 
your response to Q1. 

 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

Please ignore cost/budgetary considerations in your response to this Q. 

 

Is there any alternative fuels to fossil fuels to use in fossil fuel boilers i.e. biogas from 
biodigesters  

SEAI – Heat Pumps HT/LT, Biofuels boilers/ chps, District Heating  

The first approach is to reduce demand cost effectively. Sometimes the best option is to retrofit 
such that demand is so low only top up is needed. This needs to be emphasised and cost effective 
solutions presented before sizing replacement heating plant  

 

If demand is very low, is some fossil fuel use acceptable in the short term? And leave ready for RE 
solution / connection in the future.  

 

Would PV or solar thermal be an option if demand is low  
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4. What are the key technical and practical challenges (if any) associated with implementing these 
technically feasible non-fossil alternatives in your existing buildings? 

Please focus on technical and practical challenges, rather than financial factors. 

SEAI –  

Heat Pumps – address heat losses and ventilation/distribution system upgrades/electrical 
infrastructure upgrades/costs 

Biofuel – sustainable sources/ storage/ security of supply 

District Heating – location/sustainable sources/backup 

Direct electric – not generally commercially attractive/storage and flexibility may help 

Ensuring opportunities for cost effective heating demand reduction is optimised first.  

Unlikely that projects just replacing fossil fuel heating only will contribute or be aligned with 
national targets. In the context of achieving EE and CO2 reduction targets 

5. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

Co-benefits are other positive benefits related to the implementation of these technologies, i.e. 
benefits in addition to the reduction of greenhouse gases.  E.g. improved comfort levels in 
buildings, improvements to air quality, lower maintenance costs, lower fuel costs. 

SEAI -  

Heat Pumps – improved thermal comfort, continued trajectory to Zero Emissions with decarb of 
grid, improved air quality in comparison to burning fuels 

Biofuel – potential local source 

District Heating – potential lower maintenance costs, less plant space required in buildings, 
capturing waste heat 

 

6. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

SEAI  

Range of costs depending on EE position €200 to €1000 /m2 

7. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

Our high-level analysis would indicate that approximately 65% of heat in public sector buildings 
would need to be decarbonised to achieve the 2030 national target for the public sector.  

At a practical and economic level it is likely to take up to 20 years to remove fossil fuels from 
every public building 

8. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, outline the high-level reasons for this. 

SEAI – typically main challenges due to need for High Temperature Water, or for  

 

9. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, are there other options that you believe 
might be technically feasible in the longer term? 
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SEAI – High Temperature Heat Pumps, Heat Pumps in series 

Renewable gas may make a minor contribution to emissions reduction towards 2030. 

 

Alternatives to fossil fuels in your new buildings 

10. Are there any reasons (technical, operational or financial) why you believe fossil-based heating 
systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

No.  

Policy timeline 

11. New heating systems in existing buildings: from when should the installation of new fossil-based 
heating systems be disallowed in existing public sector buildings?  Should there be any specific 
exemptions? 

2022 – As part of retrofit projects, maintenance replacement still permitted, some 
backup/peaking also permitted 

2025 -  All existing buildings. Time allows for maturity of bio/ district/ HT heat pump 

Need to be conscious of 50% - Direct Emissions target and how this will be achieved by 2030  

Exemptions - Where due to nature of building (for example protected structure) it is not possible 
to retrofit & non fossil fuel alternative will result in increase in CO2 emissions over life cycle of 
fossil fuel. Emergency maintenance will continue to be required also. 

 

12. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

Immediately – perhaps 5-10 years ago 

 

13. Existing heating systems in existing buildings: from when should the use of existing fossil-based 
heating systems be disallowed in existing public sector buildings? Should there be any specific 
exemptions? 

Should be part of retrofit strategy out to 2030 and 2050. 

 

Some buildings may not be targeted at all – constrained lifespan, beyond economic retrofit, 
heritage etc. 

 

14. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

Best Practice Guidance Documents 

Standards, Supply Chain Development, Register of Design Teams/Contractors 



 

Page 5 of 5 
 

Removal of non technical barriers – planning, electricity price barriers, infrastructure 

costs/timelines 

Financial Support  

“Renovation Passport” to move buildings in the right direction to make them renewable ready 

Support and communicate strongly results from pilots of alternative approaches 

Those with larger building stock and resources maybe able to coordinate and plan themselves. 

Smaller public bodies will need a lot of support, possibly central coordination of retrofit 

measures 

15. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 

 

 Public Procurement Requirements 

 Building Regulations 

 Standards for leasing bld for Public Sector bodies. 

 Pilot support 

 Design solutions, especially those looking holistically at overall building performance also 
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Stakeholder Engagement 
Questions  
 
Technological University Dublin 
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Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector buildings 

The portfolio of buildings owned/operated by TU Dublin are spread across 3 campus 
locations ( Grangegorman, Tallaght, Blanchardstown) and 2 stand alone SEU’s Bolton 
Street and Aungier St.  

the number of buildings fluctuates and is at present 54 distinct buildings.  

80 % of buildings are deemed education use, 20 % deemed office/support services.  

Buildings have varying occupancy levels, education buildings 8 am-10 pm during term 
,office /support facilities 8 am till 5 pm. 

 

 

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

The majority of building stock is owned but an increasing provision of PPP facilities are 
being supplied to the sector/University. 
Control over usage is largely in the hands of the University in PPP sites as parameters 
and targets are set at design stage.  
 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-9, please try to refer to any building archetypes introduced in 
your response to Q1. 

 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 

As a new university, campus strategies are governed by a University wide strategy ,  to 
ensure continuity across all areas.  

In Tallaght , the boiler system will be been replaced by a district heating system supply, 
the primary energy used in this system is provided by waste heat emanating form a 
server farm located adjacent to the university campus. This is turn will be brought up 
to temperature using heat pump technology. 

Grangegorman had installed a district heating system at development stage. This is 
currently being heated by gas fired boilers. At present a test borehole is under 
construction which will reach 1 KM.  

The potential project would entail a 2.4 – 3 km borehole to provide Geothermal 
heating, or base load to contribute towards 30 MW of designed heat load at 
Grangegorman , to further contribute to reducing carbon by utilising Bio-gas and on 
site bio-digestion. 
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Similarly Blanchardstown campus is adjacent o several hi-tech ., bio-pharmaceutical 
plants where there is potential for waste heat  to supply a district heating system on 
site. A district heating system is currently not in place but is in the planning stages in 
tandem with discussion with Local authority and private industry adjacent to the site.  

As with grange Gorman, Bio-gas and Bio-digestion as heat and power sources are 
under consideration.  

 
4. What are the key technical and practical challenges (if any) associated with implementing these 

technically feasible non-fossil alternatives in your existing buildings? 

Moving from, a natural gas to a bio-gas supply will entail construction of onsite tanks 
and other infrastructure to feed systems, the security of supply will also be a factor. 

Utilising geothermal, bio-gas, bio-digestion are all viewed as a multi-modal path 
towards reducing carbon usage to an absolute minimum. The use of heat pumps is 
viewed as a final source rather than a starting point in reducing our carbon usage at 
TU Dublin. 

The view of local authorities and their interpretation and use of Dept. of required 
renewable sources for planning has been a stumbling block during the extensive 
construction stage the university is in. We have started a discussion with the local 
authorities to apply for derogations related to building control act. The reason for this, 
is each individual building is being view in isolation, we believe that where our campus 
grounds are concerned the building program should be seen in its totality rather than 
constituent parts.  

The use of renewables at a heat centre, rather than at each individual building is be 
discussed and is receiving a positive reaction from Building Control Officers. 

 

5. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

As a technical University the process to achieve a multimodal renewable heating 
network at our locations gives us the opportunity to engage with our student body 
and staff in introducing the system as a model for future planning in engineering, town 
planning , architecture , etc . where we are successful, the district heating network can 
be extended past the University grounds and include communities adjacent to our 
facilities .  

6. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

Deep bore 2.4 – 3 KM =€ 5.4 Million Euro  

Installation of infrastructure to received District heating Tallght= €480,000 

Biogas infrastructure = Unknown , very early stages of enquiry  

Biodigestor = very early stages of enquiry  

All modes of renewable/energy transition works are at early design stage.  The 
application of these technologies will need to work in tendem with deep retrofits on a 
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suite of facilitates to ensure building fabric and insulation upgrades take place. To 
place a monetary figure on the full range of projects required is not possible at the 
present time, as targets and applicable technologies shift with EU and Government  
targets 

 

7. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

Best time frame with dedicated resources could not be shorter the 10 yrs 

 

8. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, outline the high-level reasons for this. 

 

As all campuses will have district heating provision there should be no Barrier. This is 
predicated on proving multiple sources of energy which will sustain facilities. 

 

9. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, are there other options that you believe 
might be technically feasible in the longer term? 

 

Alternatives to fossil fuels in your new buildings 

10. Are there any reasons (technical, operational or financial) why you believe fossil-based heating 
systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 

Where there is no onsite generation or where heat pump technology becomes a 
primary heating sources, the need for a back up gas boiler remains. There is no 
indication of when the grid will be entirely decarbonised and when it is decarbonised a 
loss of power on the grid will result in a loss of heat source. As with any system a 
backup should remain until there is sufficient proof of security of supply. 

 

Policy timeline 

11. New heating systems in existing buildings: from when should the installation of new fossil-based 
heating systems be disallowed in existing public sector buildings?  Should there be any specific 
exemptions? 

A base load /back up should remain In place until there is sufficient comfort in a 
secondary source of heat or power which is deemed acceptable.  
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12. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

As above, a backup or secondary source of heat/power should be established , the 
type should be agreed based on the risk in the supply of electricity during the 
transition to decarbonised energy and upgrading/future proofing the grid … 
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CAP Action 62 

 

Stakeholder Engagement 

Questions  

    (UCD Response) 11th Oct 2021 
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Your portfolio of buildings 

1. Please provide a high-level description of your organisation’s portfolio of public sector buildings 

If possible, provide indicative information on the number, type, size, age, purpose and condition of 
your organisation’s buildings.  What type of heating and cooling systems are currently used?  We 
are not seeking a building-by-building inventory, just sufficient high-level information to provide 
context for your responses to the subsequent questions.  You might find it useful to categorise 
your portfolio into a small number of building archetypes, i.e. groups of buildings that share 
several broad characteristics. 

[UCD] 

A) Large Academic/institutional Buildings with a mix of mechanical and natural ventilation / 
perimeter heating solutions. 

B) Scientific research buildings with high ventilation/equipment loads  
C) Residential Buildings with electric Heating 
D) Residential Buildings with wet gas fire heating 
E) Sports facilities/halls including a 50m swimming pool 

 

A large number of buildings on the Belfield Campus are connected to a district heating system 
supplied by CHP/Natural Gas Boilers and Biomass. 

 Other buildings have stand-alone boilers. Buildings range in age and condition from period houses to 
recently constructed (Pre-NZEB) buildings. Many buildings in Belfield were constructed in the 
1960s/1970s with the formation of Belfield.  

Overall, the total building portfolio is 440,000m2 of which 100,000m2 relates to residences. 

 

2. To what extent can your organisation influence energy-related investments in your buildings? 

Your organisation may own and operate its buildings, it might lease some buildings, or it might have 
a technical or governance role relating to buildings that are owned and/or operated by others.  
These factors influence the extent to which your organisation can influence investment decisions 
with respect to energy.  Please ignore cost/budgetary considerations in your response to this Q. 

 
[UCD] UCD is an owner occupier of the majority of the buildings and property that it occupies and 
operates. As such UCD is in a position to influence the strategic planning and the energy related 
investments required in the coming years subject to financial funding and technical/compliance 
constraints. 
 
 

Alternatives to fossil fuels in your existing buildings 

In formulating your responses to Qs 3-9, please try to refer to any building archetypes introduced in 
your response to Q1. 

 

3. Which alternatives to fossil-based heating systems could be technically feasible for some or all 
your existing buildings in the medium term (next ~5 years)? 
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[UCD] 

Current electrical capacity is constrained with little capacity for short term electrification of heat.  
Subject to national Electrical Supply and investment in reinforcing regional and local MV electrical 
distribution systems, heat pumps could displace a significant proportion of gas fired heat generation 
in the next 5 years. 
  
Although alternative technologies are not readily available, UCD central heating systems such as the 
main District Heating System and the smaller sized science mini district are potentially capable of 
receiving Low Carbon Natural Gas / Hydrogen Solution into their current gas fired boiler/CHP 
systems  
 
 

Please ignore cost/budgetary considerations in your response to this Q. 

 

4. What are the key technical and practical challenges (if any) associated with implementing these 
technically feasible non-fossil alternatives in your existing buildings? 

Please focus on technical and practical challenges (e.g., decanting), rather than financial factors. 

[UCD] Demands for available plant and equipment space particularly for air source heat pumps and 
electrical demand requirements (cables, transformers, switchgear) for heat pumps. 
 There is a significant works requirement for DHW re-design and decoupling DHW from space 
heating systems to maximise the SCOP and carbon benefit of heat pumps. 
 
Level of disruption particularly in older buildings where significant rework is required and program 
challenges in relation to completion during an increasingly busy summer period. 
 
Decanting of operations will be a major challenge. Providing temporary office/lecture type 
accommodation will be difficult, decanting specific research/science laboratories will be additionally 
onerous. The advent of all year-round operation and 4th level research has greatly reduced the 
window for potential summer works. 
  
Facade upgrades for BER upgrades in legacy buildings have the potential to trigger significant works 
to maintain compliance with building regs, such as fire regulations. This will require additional 
building work, testing and recertification. This is likely to have a significant impact on required 
upgrade budgets and works duration. 

 

5. Are there other risks associated with implementing these technically feasible non-fossil 
alternatives in your existing buildings? 

[UCD]. 

● Supply Chain Availability  
● Heat pump life cycle is generally considerably shorter than standard boilers for smaller units 
● Maintenance costs and skilled maintenance availability 
● Impact of power outages 
● Running costs and time of day tariffs  
● Investment in building fabric 
● Opportunity cost of other solutions yet to be brought to the market 
● Decanting 
● Building test and recertification requirements 
● Cost of ancillary works in legacy buildings 
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6. What are the co-benefits (if any) associated with implementing these technically feasible non-
fossil alternatives in your existing buildings? 

Co-benefits are other positive benefits related to the implementation of these technologies, i.e., 
benefits in addition to the reduction of greenhouse gases.  E.g., improved comfort levels in 
buildings, improvements to air quality, lower maintenance costs, lower fuel costs. 

[UCD]. Potential improvements in local air quality, reduction in gas related maintenance costs 
including gas detection systems etc.  

Reduced carbon emissions and potential pathway to decarbonisation (subject to national grid 
decarbonising) 

There is also a potential to participate in DSU schemes and to assist with national peak load 
management (5-7pm) when space heating loads are lower and heating plant could be disabled.  

 

7. What are the likely costs of implementing these technically feasible non-fossil alternatives in 
your existing buildings (if known)? 

[UCD] Exact costs unknown, whilst technology costs may be potentially calculated the supplementary 
works make it very difficult to quantify. Technology costs for heat pumps/kW are currently multiples 
that of gas fired plant. The project ancillary costs are likely to greatly outweigh the energy efficiency 
technology costs. 

8. What is a credible best-base timeframe for replacing fossil-based heating systems across all the 
buildings for which there are technically feasible non-fossil alternatives? 

[UCD] 2040 could be achievable subject to funding and the required resources throughout the entire 
supply chain including designers and installers. 

9. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, outline the high-level reasons for this. 

[UCD] There are likely to be some locations with difficulties due to limited space, sensitive location, 
and potential for noise/cold plume issues particularly in city centre locations. 

 

10. If you believe there are buildings in your portfolio for which there will not be technically feasible 
alternatives to fossil-based heating in the medium term, are there other options that you believe 
might be technically feasible in the longer term? 

[UCD] In locations with challenging installs due to space or other issues, allow the carbon impact to 
be offset in another location or through other means via a clear and government approved off-setting 
mechanism to ensure public trust and verification. 

In addition, increasing the roll out of municipal and waste heat-based district heat schemes would be 
of benefit in city/space constrained sites.  

Alternatives to fossil fuels in your new buildings 

11. Are there any reasons (technical, operational or financial) why you believe fossil-based heating 
systems should be installed in any new buildings that may be developed by/for your 
organisation?  If yes, please outline why you believe fossil-based systems may be required? 
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[UCD] This should be permitted in new buildings which require completion in advance of planned 
electrical network reinforcements. The heating system should be designed to easily facilitate 
replacement of gas fired systems with low carbon solutions such as heat pumps when the network 
conditions permit. 

 

Policy timeline 

12. New heating systems in existing buildings: from when should the installation of new fossil-based 
heating systems be disallowed in existing public sector buildings?  Should there be any specific 
exemptions? 

[UCD] When technical constraints mean that the project would be cost-prohibitive or when it can be 
proven that they are not feasible due to space/conservation or other constraints (e.g., period 
buildings) 

 

13. New heating systems in new buildings: from when should the installation of new fossil-based 
heating systems be disallowed in new public sector buildings? Should there be any specific 
exemptions? 

[UCD] Exemptions potentially where electrical capacity availability makes heat-pump installation not 
possible.  

 

14. Existing heating systems in existing buildings: from when should the use of existing fossil-based 
heating systems be disallowed in existing public sector buildings? Should there be any specific 
exemptions? 

[UCD] When alternative workable solutions are available, each building needs to be evaluated at the 
time. If a low carbon solution cannot be implemented, there should be an option to offset this carbon 
impact elsewhere.  

 

15. What policy levers and/or supports should be used to assist public bodies overcome specific 
technical or practical challenges related to phasing out fossil-fired heating systems? 

[UCD]Removal of the infrastructure planning constraints for ESB Networks for BATNEEC. The network 
operators should work with customers to plan for necessary network connection upgrades required 
for campus scale upgrade to electrical sourced heating solutions. 

 

16. What policy levers and/or supports should be used to enable public bodies to meet the costs 
associated with phasing out fossil-fired heating systems? 

[UCD] Availability of Capital Grants to offset the additional cost of replacing existing plant with a 
low-carbon or renewable source.  
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DISCLAIMER 

This report has been prepared by Byrne Ó Cléirigh Limited with all reasonable skill, care and 
diligence within the terms of the Contract with the Client, incorporating our Terms and Conditions 
and taking account of the resources devoted to it by agreement with the Client. 

We disclaim any responsibility to the Client and others in respect of any matters outside the scope of 
the above.   

This report is confidential to the Client and we accept no responsibility of whatsoever nature to third 
parties to whom this report, or any part thereof, is made known.  Any such party relies upon the 
report at their own risk. 
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EXECUTIVE SUMMARY 

The OPW appointed Byrne Ó Cléirigh to prepare this report to assist it with its evaluation of 
alternatives to fossil-heating heating technologies in the context of action 62 in the 2019 Climate 
Action Plan, which envisages the phasing out of fossil-based heating from public sector buildings. 

 

Thermal energy consumption in public sector buildings 

There are approximately 11,500 public sector buildings in Ireland1.  Altogether, they consumed 2,191 
GWh of thermal energy (heating) in 2019. 

Natural gas is used in approximately one third of these buildings, but accounts for almost 70% of 
thermal energy in public sector buildings.  Oil is used in a larger number of buildings, but accounts 
for only 23% of consumption.  LPG and electricity provide 3% and 4% of heat respectively, with 
renewables accounting for 1%. 

Figure 1: Breakdown of thermal energy consumption in public sector buildings 2019 

 

Two-fifths of public sector buildings are schools, which generally have low and intermittent 
occupancy and low annual heating loads.  Another 3% are used for third-level education. 

Healthcare buildings account for 17% of buildings.  This cohort includes many large buildings with 
high and relatively consistent heating loads.   

One fifth of buildings are offices, approximately one quarter of which use natural gas.  The remaining 
fifth of buildings are either specialist buildings (e.g. Garda stations, prisons, libraries, courthouses, 
etc.) or of unknown category. 

 

 

1 Excluding buildings in the commercial state sector 
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Alternatives to fossil-based heating 

There are a range of alternatives to fossil-based heating systems for public sector buildings.  Some 
are based on well-proven technologies while others are less likely to be credible alternatives in the 
short term, until technology and/or supply chains mature. 

The options considered in this report have different advantages and disadvantages that influence 
their suitability for deployment in different building types.  There is no one-size-fits-all solution.  In 
this context, it is important that public bodies undertake appropriate feasibility assessment before 
selecting a preferred technology – to establish if alternative option(s) are technically, practically and 
financially viable, and to identify high-level system designs and criteria. 

 

Heat pumps 

Low-temperature heat pumps are a proven technology for heating well-insulated buildings.  They 
have a relatively low maintenance burden and fuel supply is straightforward, as long as adequate 
electricity import capacity can be secured at an acceptable cost.  However, because they deliver 
water at lower temperatures than boilers do, they require high levels of building insulation to work 
effectively.  Fabric upgrades are necessary on buildings with lower levels of insulation.  These can be 
both expensive and disruptive, and are not always feasible in older buildings. 

Low-temperature heat pumps also typically require low-temperature heat emitters.  Existing 
emitters from boiler-based systems, such as conventional radiators, cannot be reused.  In some 
circumstances, supplementary heating systems may also be needed – for space and/or water 
heating. 

High-temperature heat pumps may overcome the main limitation of low-temperature heat pumps 
(i.e. low delivery temperature) but they are not yet a proven technology in non-residential buildings. 

 

Biomass 

Biomass boilers are also a well-established technology.  They deliver water at high temperatures and 
can replace fossil-fired boilers without the requirement for major upgrades to building fabric or heat 
emitters.  However, they have a higher maintenance burden than oil or gas boilers, and fuel delivery, 
fuel storage and impacts on local air quality can pose challenges, especially at space-constrained 
buildings in urban areas.  Biomass also has higher levels of risk associated with fuel security and fuel 
quality. 

Biomass CHP technology is less well developed, especially at the scale required for application in 
public sector buildings. 

 

Localised heating systems (district heating) 

District heating is a well-proven technology that faces several barriers to deployment in Ireland.  The 
anticipated significant growth in data centres in Ireland may present niche opportunities for heat-
pump-based district heating networks at appropriate locations. 
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Renewable gas 

The potential for unprocessed biogas to be used for heating public sector buildings is low because of 
the requirement for buildings to be close to anaerobic digestion facilities. 

Biogas can also be upgraded to biomethane, which can be injected into the natural gas network.  
Biomethane can be distributed to customers using existing infrastructure and used in existing gas 
boilers.  However, resource availability is an important consideration and the extent to which 
biomethane will contribute to renewable heat over the next decade is uncertain. 

 

Hydrogen 

Hydrogen does not produce greenhouse gas emissions at the point of use and has the potential to 
contribute to decarbonising heat in the medium-to-long term.  However, most hydrogen is currently 
produced by separating it from natural gas using steam methane reforming which produces 
greenhouse gas emissions.  Hydrogen is unlikely to play a significant role in Ireland’s heat sector this 
decade, and the extent of its role beyond 2030 is yet to be determined. 

 

Nearly zero energy buildings (NZEB) 

The NZEB requirements, as defined in the current building regulations, provide a strong driver for 
incorporating renewable heat in new buildings, but they do not explicitly mandate its use. 
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1 INTRODUCTION 

1.1 Climate Action Plan action 62 

The 2019 Climate Action Plan introduced several measures intended to decarbonise energy use in 
the built environment.  Action 62 requires the OPW to “examine how and when fossil-fuel heating 
systems could be phased-out of public buildings, including disallowing the installation of any new 
fossil-fuel heating systems” [1]. 

The OPW appointed Byrne Ó Cléirigh to assist it with its evaluation of alternative heating 
technologies in public buildings in the context of action 62. 

 

1.2 Linkages to other targets 

While the proposed phase-out of fossil-fuel heating systems in public buildings is a Climate Action 
Plan action in its own right, it is also linked to three important 2030 targets that were also 
introduced in the Plan: 

• The public sector must improve its energy efficiency by 50%.  This target builds on the 
existing 33%-by-2020 efficiency target and is based on public bodies’ existing baselines.  The 
methodology used to track all organisations’ progress towards this target explicitly accounts 
for activity levels.  Therefore, if a public body was to commission a new building, and if the 
building was designed and operated in accordance with energy management best practice, it 
could actually enhance the public body’s energy performance when measured against the 
energy efficiency target, even though the public body would consume additional energy in 
absolute terms.  The key focus of this target framework is the to reduce all energy use (fossil, 
electricity and renewable) per unit of activity, e.g. through retrofit of buildings. 

• The public sector must reduce its greenhouse gas (GHG) emissions by 50%2.  The concept of 
a GHG reduction target is new for the public sector and the target methodology is still under 
development.  It seems likely that it will be based on an absolute emissions target, i.e. there 
will be no adjustment for changes in activity level, service level or demographics.  The key 
focus of this target framework is to reduce the use of carbon-intensive energy in absolute 
terms.  In practical terms, this means that public bodies will need to significantly improve 
their energy efficiency and decarbonise their energy use, especially heat and transport. 

• All public buildings must have a building energy rating (BER) of B.  Renewable heat 
technologies can play an important role in enhancing a building’s BER rating. 

These three targets are closely related to each other and many actions taken by public bodies to 
work towards one target will also contribute to achieving one or both of the others.  However, there 
are important differences in scope between the three targets and some technologies and 
approaches have greater potential to contribute to one or two targets only. 

The scope of this report is limited to action 62, i.e. it focusses solely on renewable heating in public 
sector buildings and does not address energy efficiency in buildings.  Therefore, while the report 
may refer to broader approaches for decarbonisation, such as energy-efficiency first and fabric-first, 
it does so only in the limited context of facilitating the deployment of renewable heat solutions in 
place of fossil-based systems in buildings.  Nonetheless, the concept of putting energy efficiency first 
should be a core principle for addressing the broader decarbonisation challenge in the public sector. 

 
2 This target was originally introduced in the CAP as a 30% target, but it was subsequently increased to 50%. 



Byrne Ó Cléirigh 
5 

Non-fossil heating systems in public sector buildings 

 

   

562-20X0178 R1 Final 12 February 2021 
 

1.3 Purpose of this report 

The purpose of this high-level report is to summarise the main advantages and disadvantages of 
potential alternative heating technologies in public sector buildings and thereby inform the OPW’s 
deliberations with respect to CAP action 62. 

The report contains five further sections following this introduction: 

• §2 discusses the scope of ‘public buildings’, in the context of the action. 

• §3 provides an analysis of thermal energy demand in the public sector and an estimate of 
the number of facilities that have fossil-fuel heating systems in the sector, including a 
breakdown by fuel type, where relevant data is available. 

• §4 discusses different technology options and sub-options that might be appropriate in 
existing buildings if/when fossil-fuel boilers are phased out.  It includes a description of each 
technology option/sub-option, a review of the advantages and disadvantages of the 
technology in the context of potential deployment in the Irish public sector, and a discussion 
on potential modifications that might be required to buildings to accommodate the 
alternative technologies. 

• §5 describes the requirements for renewable heat in new nearly zero energy buildings 
(NZEB). 

• §6 summarises the suitable technology options for different applications in public sector 
buildings. 
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2 SCOPE OF ‘PUBLIC BUILDINGS’ 

The European Union (Energy Efficiency) Regulations 2014 [2] delineate the scope of public sector 
energy consumption by defining what is meant by a public body, and set out several obligations on 
public bodies with respect to their ‘exemplary role’ for energy efficiency, including an obligation to 
report their energy performance data to the Sustainable Energy Authority of Ireland (SEAI) each 
year. 

This public sector energy reporting framework considers the public sector to encompass the civil 
service, commercial and non-commercial state bodies, state-owned financial institutions, the 
Defence Forces, An Garda Síochána, HSE hospitals and other facilities, local and regional authorities, 
schools, colleges and universities.  It also includes organisations that are wholly or substantially 
funded via the public sector, including section 38 and some section 39 organisations in the 
healthcare sector3. 

Altogether, the public sector comprises approximately 350 public bodies and 4,000 schools4.  The 
main energy users in the sector are: 

• Public sector buildings, including offices, hospitals, clinics, schools, universities, prisons, 
barracks and Garda stations. 

• Water services facilities and public lighting, which are significant users of electricity. 

• The large public transport fleets (e.g. Iarnród Éireann, Bus Éireann, Dublin Bus & Luas). 

• Other transport fleets, e.g. ambulances, local authority fleets, Garda fleet, Defence Forces’ 
vehicles etc. 

• A small number of large users of energy for technical processes in the commercial state 
sector, including Coillte and Bord na Móna. 

Action 62 in the Climate Action Plan addresses the decarbonisation of heat in public buildings, so 
many of the large energy users listed above are beyond the scope of the action.  Furthermore, 
energy consumption in buildings in the commercial state sector is excluded from the analysis 
presented in this report5. 

  

 
3 Section 38 organisations provide services on behalf of the HSE.  They include voluntary hospitals.  Section 39 
organisations provide services that may be similar or ancillary to those provided by the HSE.  They range from 
large service providers to small community-based social services. 
4 Approximately 260 of these schools come under the aegis of 16 regional education & training boards (ETBs), 
each of which is designated a public body by SEAI.  The remaining ~3,700 are ‘standalone’ and are referred to 
as standalone schools in SEAI’s annual publication on public sector energy performance. 
5 Notwithstanding this, most of the discussion and conclusions set out in this report are relevant for the 
commercial state sector, especially for office buildings in that sector. 
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3 ENERGY CONSUMPTION IN PUBLIC BUILDINGS 

3.1 Public sector energy consumption 

SEAI collects annual consumption data for public bodies via its public sector energy monitoring and 
reporting (M&R) system6.  SEAI shared M&R datasets for 2019 with the OPW for the purposes of this 
study and, except where referenced otherwise, the data presented in §3 of this report is derived 
from these datasets [3]. 

The public sector, including the commercial state sector, consumed 7,371 GWh of final energy in 
2019, equivalent to 9,898 GWh of primary energy7, at a cost of approximately €700M.  The 
commercial state sector accounted for 34% of this consumption.  When this is excluded, public 
sector final energy consumption in 2019 amounted to 4,846 GWh. 

The breakdown of this consumption between electricity, thermal and transport is shown in Table 1 
and Figure 2.  Approximately 20% of the thermal energy reported to SEAI (equivalent to 606 GWh or 
8% of total energy consumption) is used for process heat or power generation, i.e. it is not used for 
heating buildings.  We have assumed that the balance of the thermal energy reported is used in 
buildings.  The thermal consumption in buildings comprises fossil fuel consumption, renewable 
energy consumption and 114 GWh of electricity that was reported as being for space heating. 

Table 1: Breakdown of public sector final energy consumption 2019 

 
Electricity 

(non-space-
heating) 

Transport 
Thermal (non-

buildings) 
Thermal 

(buildings) 
Total 

Total final consumption (GWh) 1,982 616 56 2,191 4,846 

Share of public sector TFC (%) 41% 13% 1% 45% 100% 

Figure 2: Breakdown of public sector final energy consumption 2019 

 

 
6 Additional information on SEAI’s M&R system is available here. 
7 Energy consumption data is reported to SEAI as final energy consumption.  In general, the public sector data 
published by SEAI is expressed in primary energy purposes of tracking progress towards targets.  Energy 
consumption values published by SEAI for the public sector are typically expressed in primary energy. 

https://www.seai.ie/business-and-public-sector/public-sector/monitoring-and-reporting/
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3.2 Thermal energy demand in public sector buildings 

3.2.1 Thermal energy consumption by energy type 

The 2,191 GWh of thermal energy consumption in public sector buildings in 2019 is broken down by 
fuel type in Table 2.  Natural gas is the dominant fuel, accounting for almost 70% of consumption.  
Oil makes up 23% with LPG and electricity contributing 3% and 4% respectively.  Renewables 
account for 1%, with wood fuels contributing the vast majority of this.  Coal and peat account for 
<0.01%.  The consumption split is also shown in Figure 3. 

Table 2: Breakdown of thermal energy consumption in public sector buildings 2019 

Thermal energy 
consumption 

Natural 
gas 

Heating 
oil 

Coal & 
peat 

LPG 
Electricity 

(space-
heating) 

Renewables Total 

Total final 
consumption (GWh) 

1,508 501 0 66 92 24 2,191 

Share of PS building 
thermal TFC (%) 

69% 23% <0.01% 3% 4% 1% 100% 

Figure 3: Breakdown of thermal energy consumption in public sector buildings 2019 

 

55% of heating oil use in buildings in 2019 was gasoil, with kerosene accounting for another 43% and 
fuel oils 2%. 

 

3.2.2 Greenhouse gas emissions from heating public sector buildings 

Table 3 shows the relative contributions to direct and total greenhouse gas (GHG) emissions 
attributable to each fuel type used for heating public sector buildings.  Direct emissions are those 
arising from the combustion of fuels in buildings, while total emissions also include the emissions 
attributable to the electricity used for space heating.  The latter are calculated using the average 
electricity grid emission factor for 2019.  The emission factor for grid electricity will decrease over 
the coming decade as the efficiency and fuel mix of the electricity system evolves.  The cessation of 
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generation from both peat (2023) and coal (2025), and the achievement of the 70% renewable 
electricity target could reduce the emission factor for electricity by 48% from its 2019 level by 20308. 

Table 3: Breakdown of GHG emissions arising from thermal energy consumption in public sector buildings 
2019 

GHG emissions 
Natural 

gas 
Heating 

oil 
Coal & 
peat 

LPG 
Electricity 

(space-
heating) 

Renewables Total 

Total GHG 
emissions (ktCO2) 

309 132 0 15 31 0 487 

Share of PS building 
total thermal GHG 
emissions (%) 

63% 27% <0.01% 3% 6% 0% 100% 

Share of PS building 
direct thermal GHG 
emissions (%) 

68% 29% <0.01% 3% N/a 0% 100% 

Note that even though most heat pumps run on grid electricity, which gives rise to indirect 
greenhouse gas emissions, they are classified as a renewable heating technology. 

 
8 Based on CO2 emission factor used in SEAI’s M&R system for 2019 (0.338 kgCO2/kWh) and the projected 
emission factor for electricity for 2030 incorporated into SEAI’s M&R Gap-to-target model (0.175 kgCO2/kWh).  
Additional information on these projections is available here. 

https://www.seai.ie/business-and-public-sector/public-sector/monitoring-and-reporting/tracking-energy-performance/calculating-total-energy-consumption/#comp00005d6f6f2f00000010cd2f4e
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3.2.3 Thermal energy consumption by subsector 

The energy used for heating public sector buildings in 2019 is broken down by fuel type and 
subsector in Table 4 and Figure 4.  Together, the two health subsectors account for 35% of 
consumption and the five education subsectors account for 32%. 

Table 4: Breakdown of thermal energy consumption in GWh in public sector buildings 2019 – by subsector9 

Subsector 
{number of public sector 

organisations} 

Natural 
gas 

Heating oil LPG 
Electricity 

(space-
heating) 

Renewabl
es 

Total 

Civil service {33} 91.6 11.1 1.1 2.1 4.0 109.8 

Education - 3rd level {28} 275.3 10.5 4.7 17.3 1.1 308.9 

Education - primary school 
{3,196} 83.1 98.5 5.5 10.9 0.7 198.6 

Education - post-primary school 
{473} 90.9 52.3 7.8 5.1 0.6 156.8 

Education - ETB {16} 55.9 30.7 4.5 2.5 1.2 94.9 

Education - Other {24} 2.4 1.4 0.2 0.3 0.0 4.2 

Health - HSE & acute hospitals 
{17} 470.0 194.4 7.8 9.8 0.4 682.3 

Health - other section 38 & 39 
{43} 102.8 48.3 4.6 4.3 2.4 162.4 

Justice & defence {3} 110.5 18.4 13.6 11.3 0.8 154.6 

Local authority {31} 144.3 28.5 13.1 19.0 11.5 216.5 

Utilities & transport {2} 13.8 2.1 0.3 0.5 0.0 16.8 

Sport, culture & heritage {8} 39.5 1.1 0.0 1.9 0.0 42.5 

Other office-based organisation 
{115} 28.1 3.7 2.3 7.2 1.5 42.8 

Total {4,019} 1,508.2 500.9 65.5 92.2 24.3 2,191.1 

Natural gas is the dominant fuel across most subsectors.  It accounts for over 80% of thermal 
consumption in buildings in the civil service, third-level education, utilities & transport and the sport 
& culture subsector, but less than half in primary schools, where oil accounts for 50% of 
consumption.  The next-highest consumers of oil – in relative terms – are the three other education 
subsectors and the two health subsectors, which derive 28-33% of their thermal energy from oil. 

Renewables contribute 4-5% of heating in the civil service, local authorities and other office-based 
organisations, and between 0-1% in other subsectors. 

Electricity accounts for 17% of thermal energy for buildings in the other office-based organisations 
subsector, which comprises 115 public bodies. 

 
9 Coal & peat consumption, which amounts to <0.001% of thermal energy consumption in buildings, has been 
omitted from this table 
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Figure 4: Breakdown of thermal energy consumption in public sector buildings 2019 – by subsector 

 

A small number of organisations account for a significant share of the consumption.  The proportion 
of building thermal energy use accounted for by the largest-using organisations in the sector is 
summarised in Figure 5.  The 10 biggest users account for over 40% of consumption. 

Figure 5: Proportion of thermal energy consumption in public sector buildings accounted for by largest users 
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3.3 Public sector buildings with fossil fuel heating systems 

3.3.1 Number of public sector buildings 

There is no definitive inventory of public sector buildings in Ireland. 

We estimate that there are approximately 11,500 buildings in the sector10, excluding the commercial 
state sector which operates a further ~1,000 units. 

There is no comprehensive data available on the ownership status of the buildings: some are owned 
by the public bodies that occupy them, others are owned by other public bodies and others still are 
owned by private landlords. 

 

3.3.2 Breakdown by building type 

Figure 6 provides an estimated breakdown of these buildings by building type.  Note that although 
several of these building types are similar to the subsectors introduced in §3.2.3, the types and 
subsectors are different categorisations.  The types are categorisations of the actual buildings 
whereas the subsectors are categorisations of the organisations that occupy the buildings.  For 
example, all of a third-level institution’s energy consumption would be categorised in the ‘education 
– third level’ subsector, but its different buildings could be categorised as ‘office’, ‘swimming pool’ or 
‘other accommodation’ and ‘3rd level education’ depending on the purpose of the building. 

It is possible to estimate the number of buildings that use natural gas - these are shown in orange in 
Figure 6.  Overall, natural gas is used in approximately 30% of public sector buildings, although the 
percentage varies significantly between different building types.  The 30% of buildings that use gas 
account for almost 70% of public sector thermal energy demand in buildings, indicating that natural 
gas is used in many of the buildings with higher heat loads. 

 

 
10 While this estimate is based on a detailed analysis of SEAI datasets of public sector electricity and natural gas 
connections, it is an estimate, and it incorporates several assumptions to overcome data gaps.  Notable among 
these is an assumption that there is a one-to-one relationship between metered electricity connections 
(MPRNs) and building units.  There is not always the case: some buildings can have multiple MPRNs, while 
some multi-building campuses can be served by a single MPRN.  Nonetheless, our estimate is well aligned with 
a separate estimate recently made by other consultants that are advising DECC and DPER on a potential 
building upgrade programme for the public sector (‘SRSS study’). 
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Figure 6: Estimated breakdown of public sector buildings by building type 

 



Byrne Ó Cléirigh 
14 

Non-fossil heating systems in public sector buildings 

 

   

562-20X0178 R1 Final 12 February 2021 
 

3.3.3 Building size 

There is no comprehensive dataset of floor area for public sector buildings, which limits the scope of 
analysis that can be undertaken on the building portfolio.  The datasets that are available have 
limited records in the context of the 11,500 public sector building portfolio – see Table 5. 

Table 5: Floor area data available for public sector buildings 

Dataset Summary of data 

SEAI M&R dataset [3] Organisation-level floor area for a subset of public bodies & schools. Total floor 
area reported ≈ 16,000,000 m2.  The quality of data reported for floor area is 
variable.  Several organisations with large building portfolios have not reported 
their floor area to SEAI, so their buildings are not included in this figure. 

SEAI Display Energy 
Certificates (DEC) 11 

Building-level floor area data for approximately 500 buildings for which DECs 
were generated in 2019.  Total floor area = 1,855,624 m2. 

OPW Optimising Power 
@ Work programme 

Building-level floor area data for over 300 buildings/building groups that 
participate in the OP@W programme.  Total floor area = 1,440,171 m2. 

SEAI study on 
decarbonisation 
pathways in higher 
education sector [4] 

Breakdown of 1,790,000 m2 of total useful floor area in higher education sector 
by building archetype – see Table 6.  This total is estimated to be 90% of the 
floor area in the sector. 

In the absence of robust data on floor area, electricity consumption provides a rough proxy for 
relative building size and, hence, relative thermal energy demand.  The dark green bars in Figure 6 
show the aggregate electricity consumption for each type of building. 

 

3.3.4 Education buildings 

Over two-fifths of public sector buildings are education buildings.  Together they account for 
approximately one third of public sector building electricity use. 

 

School buildings 

Schools account for 40% of buildings in the sector but only 17% of electricity consumption:  

• At least 16% of primary school buildings use natural gas for heating, with 54% using other 
fuels (mainly oil).  There is no data available for the other 30% of primary school buildings, a 
proportion of which also use natural gas. 

• At least 51% of post-primary school buildings use natural gas for heating, with 26% using 
other fuels (mainly oil) and no data available for the balance (23%). 

• 9 of the 2,585 standalone schools that reported consumption data to SEAI for 2019 used 
biomass (0.3%). 

• 39% of ETB school buildings use gas.  Two of the sixteen ETBs also reported some biomass 
consumption to SEAI for 2019. 

 
11 DECs are required for buildings over 250 m2 that are occupied by public bodies and are frequently visited by 
the public and for non-public sector non-dwelling buildings over 500 m2 that are frequently visited by the 
public. 
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In general, schools have low and intermittent occupancy and low annual heating loads.  This is also a 
fragmented subsector from an organisational perspective because it comprises approximately 3,700 
separate entities with separate boards of management, etc. 

 

Third-level education buildings 

Third-level buildings account for only 3% of public sector buildings but 17% of electricity 
consumption.  These buildings are operated by approximately 30 institutions and most are based in 
larger towns and cities that are served by natural gas.  At least two campuses also use biomass and 
there are also some small district heating networks. 

The first two rows in Table 6 provide a breakdown of the floor area in third-level education buildings, 
based on a recent study by SEAI to evaluate decarbonisation pathways in the sector [4].  The total 
floor area shown in the table (1,790,000 m2) is estimated to be 90% of the total area in the higher 
education sector.  The floor areas shown in the last two rows in the table are from the same SEAI 
study, but they correspond to the ‘other accommodation’ and ‘sports & leisure’ building types 
shown in Figure 612. 

Table 6: Floor area by building archetype in higher education sector [4] 

Building use Heritage / listed 1940s-1980s Post-1990s 

Laboratory / workshop 130,000 m2 192,000 m2 222,000 m2 

Mixed use 231,000 m2 324,000 m2 345,000 m2 

Student residential   243,000 m2 

Sports hall / recreation   94,000 m2 

 

3.3.5 Healthcare buildings 

HSE and the acute hospitals account for 11% of building numbers but 28% of building electricity 
consumption.  This subsector includes many large buildings with high and relatively consistent 
heating loads.  The buildings are operated by the HSE and sixteen other voluntary organisations. 

The other section 38 and 39 healthcare buildings are operated by 40 other organisations.  Together, 
they account for 6% of building numbers but only 3% of building electricity consumption.  Many of 
these buildings also have high and relatively consistent heating loads. 

Taken together, healthcare buildings account for 17% of public sector buildings and 31% of 
electricity use.  Approximately 31% of healthcare buildings use gas. 

 

3.3.6 Office buildings 

Approximately one fifth of public sector buildings are office buildings, approximately one quarter of 
which use natural gas.  Altogether, office buildings account for 17% of electricity consumption in 
public sector buildings. 

 
12 These buildings are in the third-level sector but their primary purpose is accommodation and sports/leisure 
(i.e. not education) so they are classified accordingly in Figure 6. 
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3.3.7 Other buildings 

Approximately one fifth of public sector buildings are either a specialist category (e.g. Garda station, 
prison, library, courthouse, etc.) or of unknown category (‘other building’).  Together, they account 
for 17% of electricity use in buildings. 
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4 NON-FOSSIL TECHNOLOGY OPTIONS FOR EXISTING BUILDINGS 

4.1 Overview 

In this section, we summarise a range of alternative options to fossil-based heating systems for 
public sector buildings.  Some are based on well-proven technologies while others are less likely to 
be credible alternatives in the short term, until technology and/or supply chains evolve further.  The 
technologies are: 

• Heat pumps 

• Biomass boilers 

• Biomass CHP 

• Localised heating systems (district heating) 

• Renewable gas & hydrogen 

 

4.2 Importance of building-specific feasibility assessment 

The options considered have different advantages and disadvantages that influence their suitability 
for deployment in different building types.  There is no one-size-fits-all solution.   

In this context, it is important that public bodies undertake appropriate feasibility assessment before 
choosing a technology option – to establish if alternative option(s) are technically, practically and 
financially viable, and to identify high-level system designs and criteria. Feasibility assessments 
should typically address inter alia heat demand, plant location, initial sizing and design options, 
backup requirements, environmental consents and constraints, operation and maintenance 
requirements, fuel supply chain and financial assessment.  The depth of assessment is dictated by 
the size and complexity of the project, with larger more complicated projects requiring a more 
detailed study. 

Key considerations for the assessment of heat demand in public sector buildings include: 

• Peak heat demand, which is the maximum rate at which a system uses, in kilowatts (kW). 
This should be established for space heating, hot water, and other processes separately, and 
then combined to calculate an overall peak load. This gives a complete picture of the 
demand and, where appropriate, allows different loads to be met by different technologies. 

• Total annual heat requirement, which is the quantity of heat consumed over a year, 
expressed in kilowatt-hours (kWh). 

• Temperature requirements for space heating, which are dependent on building type and 
usage. For example, nursing homes and other similar healthcare facilities often maintain 
higher space heat temperatures than office buildings. 

• Load profile, which is the variation of the heat demand (load) over a day, a week, or a year. 
Such variation can be driven by different factors including occupancy, weather and whether 
temperature requirements (space and hot water) are constant or fluctuate. If temperature 
requirements fluctuate, the response time for the heating system may be an important 
design requirement.  Monitoring equipment can be used to determine the load profile. 

• Future changes to the heat requirement, e.g. building extensions or changes to occupancy 
patterns. 

While feasibility assessment should always consider the conditions at specific buildings, there are 
several factors that are common across cohorts of public sector building types.  For instance, most 
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schools have low and intermittent occupancy, so they have relatively low annual heat requirements 
compared to their peak heat demand.  They generally require responsive heating systems and often 
have longer paybacks times for energy upgrades than other buildings.  On the other hand, many 
healthcare buildings have much more consistent load profiles.  These considerations influence 
system design, so it is important to identify and understand them at the beginning of the design 
process. 

For new build properties, or major retrofits, the heating requirements are typically determined by 
calculation. For existing buildings, the most accurate way to determine the peak heat demand and 
total annual heat requirement is to use heat meter data, if available. When evaluating such data, it is 
important to consider whether it is representative of the full range of potential operating and 
weather patterns. 

 

4.3 Heat pumps 

4.3.1 Overview 

Heat pumps work very differently from conventional boiler-based heating systems.  While boilers 
generate heat by burning fuel and converting the chemical energy in the fuel to heat, heat pumps 
use a refrigeration cycle to extract low-grade heat from the surroundings (usually under 25°C) and 
upgrade it to a higher temperature.  Heat pump systems typically comprise three linked subsystems: 

• A source (air, ground or water), from which low-grade heat is extracted. 

• The heat pump itself, which consists of a closed refrigeration loop with heat exchangers, a 
compressor and an expansion valve.  Heat from the source is transferred to the refrigerant 
via one heat exchanger.  It is then upgraded to a higher temperature via a refrigeration 
cycle13 and transferred to another fluid (typically water), which distributes the heat to the 
point of use. 

• A heat distribution subsystem, which brings the heat to the points of use, where is it 
transferred to the space being heated via heat emitters, such as radiators or underfloor 
heating. 

Most heat pumps run on electricity.  They are classified as non-fossil heating systems because they 
use this electricity to extract low-grade ‘free’ heat from the environment and convert it to useful 
energy. 

 

4.3.2 Energy performance 

Different terms are used to describe the performance of heat pump systems. All the following 
metrics compare the heat output from a heat pump (in kWhth) to the electricity consumed (kWe): 

• The coefficient of performance (COP) is the ratio of heat output to electricity input for a 
specific set of operating temperatures, which are defined in EN 14511 [5]. In practice, these 
temperatures vary throughout the year, so, in a real system the actual performance 

 
13 Heat pumps use the principle that compressing a gas increases its temperature and pressure, while 
expanding a gas causes its temperature and pressure to reduce. The same principle is used in refrigeration 
systems. 
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constantly changes. COP is the performance indicator typically used by manufacturers and 
suppliers when describing their systems. 

• The seasonal performance factor (SPF) is the ratio of the amount of heat delivered over one 
full year to the amount of electricity consumed over that period.  This can only be 
determined through metering over a full year of operation. It is a measure of a heat pump 
system’s performance in the real world. 

• The seasonal coefficient of performance (SCOP) is an engineering estimate of what the SPF is 
likely to be, undertaken in accordance with EN 14825 [6].  

A heat pump system with a higher COP will consume less electricity to meet a given heating 
requirement over a year, and vice versa.  COPs for heat pumps deployed in non-residential buildings 
typically range from 2.5-4.5.  In Ireland, SCOPs, which are a better indicator of actual performance, 
are typically between 2.5 and 4.0. 

 

4.3.3 Types of heat pump 

Heat pumps are typically classified by heat source: 

• Air-source heat pumps extract heat from the air.  They are the most straightforward heat 
pump technology, but they typically have lower SPFs than other types. 

• Ground-source heat pumps extract heat from the ground through loops of plastic pipework. 
These loops are usually installed vertically in boreholes or piles, or horizontally in trenches. 

• Water-source heat pumps extract heat from surface water or groundwater. They are very 
efficient in heating mode and, unlike air source heat pumps, can also provide cooling at high 
efficiencies. 

Heat pumps can be also classified by their delivery temperature: 

• (Low-temperature) heat pumps typically deliver hot water in the range of 35°C to 65°C, 
which is lower than boiler delivery temperatures.  This has several important implications for 
their suitability for different applications, especially when they are proposed to replace 
boiler-based systems in older buildings.  In general, low temperature heat pumps deployed 
in older buildings will not achieve an acceptable SPF without upgrading the building fabric 
and the heat emitter system.  These limitations are discussed in §4.3.4-4.3.11.  

• High-temperature heat pumps can deliver output temperatures between 65°C and over 
100°C and, therefore, offer some important advantages compared to conventional 
alternatives.  High-temperature heat pumps are discussed in §4.3.12. 

Low-temperature heat pumps (air, ground and water) are proven technologies in non-residential 
buildings in climates equivalent to Ireland’s.  In general, air-source heat pumps are preferred for 
retrofits, with ground and water-source heat pumps being limited to new developments. 

High-temperature heat pumps have been successfully deployed for industrial heating.  However, the 
technology is less mature for space heating and domestic hot water (DHW) in non-residential 
buildings. 
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4.3.4 Heat pump sizing & design 

It is imperative that heat pump systems are sized and designed correctly.  In general, heat pump 
systems can be more sensitive to design errors than other technologies, and both design and 
installation can be more complex than alternatives.  This is partly because designers, installers and 
building operators may be more experienced with boiler-based systems, and also because existing 
buildings are unlikely to have been designed to be heated using low-temperature systems such as 
heat pumps.  For existing buildings, the thermal performance of the building fabric and the design of 
heat distribution systems are critically important considerations when evaluating and sizing potential 
heat pump retrofits. 

 

4.3.5 Implications for building fabric 

Heat pumps work well in well-insulated, relatively airtight buildings.  However, they can struggle to 
provide sufficient heat for buildings that have poor levels of fabric insulation. Better insulation 
reduces the peak heat demand and the total annual heat demand.  It also makes it easier to 
maintain comfort levels with low-temperature heating systems. 

SEAI advises that the minimum U-values14 set out in Part L of the 2008 Building Regulations generally 
provide a sufficient level of building insulation for the installation of a heat pump [7] [8]15. The actual 
minimum U-values required to make a heat pump viable for a specific building will depend on the 
building characteristics.  For example, a simple single storey building with a pitched roof will have 
different minimum U-values to a three-storey building with a flat roof, vehicle access and other large 
doors. 

Significant fabric upgrades are often required to accommodate heat pumps in buildings that are 
constructed to earlier (lower) standards.  For this reason, heat pump installation is often part of 
larger retrofits that upgrade the thermal performance of buildings.  These can be both expensive 
and disruptive, and are not always feasible in older buildings. 

It is important that heat pump sizing calculations take account of any changes to building fabric. 

 

4.3.6 Implications for heat emitters 

Replacing boiler-based heating systems with heat pumps has significant implications for heat 
emitters.  This is because a heat emitter system designed for use with a traditional boiler typically 
operates with higher flow and return temperatures than heat pumps do. Therefore, while an existing 
radiator system designed for use with an old boiler could be reused with an new boiler, it may not be 
capable of emitting sufficient heat from a low-temperature heat pump system. 

Several different technologies can be used for distributing heat effectively at low temperatures in 
highly insulated and air-tight buildings, i.e. in buildings that are compliant with the current Building 
Regulations [9].  The options are more limited for buildings that cannot be insulated to modern 
standards and the cost and level of disruption involved can be high.  The feasibility of reusing or 

 
14 A U-value is a measure of thermal efficiency of a building element. It refers to the rate at which heat passes 
through a building element, known as the rate of thermal transmittance.  Lower u-values indicate better 
insulating properties. 
15  The current Building Regulations impose much more stringent requirements for building fabric [9]. 



Byrne Ó Cléirigh 
21 

Non-fossil heating systems in public sector buildings 

 

   

562-20X0178 R1 Final 12 February 2021 
 

replacing a heat emitter system is a key consideration when determining the viability of a heat pump 
heating solution. 

The following are the main heat emitter technologies used for heat pumps systems: 

• Standard steel convector radiators: larger radiators are required than those used for boiler-
based systems, to accommodate the lower flow temperatures. Radiators must have at least 
three times the volume of those use for oil or gas boilers. Some buildings with high heating 
requirements may not be able to accommodate sufficiently sized radiators due to space 
constraints. 

• Low temperature radiators: specially designed low-temperature radiators allow higher heat 
output for a given size. These radiators can be either passive aluminium radiators, or active 
radiators, which use a fan to blow heat through a radiator with aluminium fins. Low 
temperature radiators are more expensive than standard alternatives.  

• Underfloor heating: underfloor heating is very well suited for use with heat pumps. It 
operates at low water temperatures, has a high thermal mass and can run at a low 
temperature difference. However, underfloor heating is typically only feasible when installed 
as part of a major refurbishment or new build project. 

• Fan coil units: a fan coil unit consists of a heating and/or cooling heat exchanger or ‘coil’ and 
a fan. They are typically used when heat pumps are installed in new buildings, especially for 
air-to-air heat pumps. 

• Ceiling cassettes: as with fan coil units, ceiling cassettes are generally installed in new 
buildings and retrofitting is not common.  Because they are located in false ceilings, they 
free up floor area that might otherwise be used by radiator systems. 

 

4.3.7 Legionella control 

Legionella is a naturally occurring bacteria that grows in water of between 20 °C and 45 °C.  The 
bacteria cannot survive above 60 °C and is dormant below 20 °C16.  For this reason, hot water should 
be stored at a temperature of at least 60 °C. However, low temperature heat pumps cannot usually 
heat water to 60 °C. Therefore, it is necessary to use an additional heat source, such as an immersion 
heater or boiler, to increase the temperature to an appropriate level. 

It is important that designers follow relevant design guidance for preventing Legionella growth. 
Ideally, the system should be controlled so that the heat pump heats the water as much as possible 
before the second heat source is triggered. If a large quantity of hot water is required, a dedicated 
high temperature heat pump may be a feasible option for heating DHW to at least 60 °C.  This would 
not require an additional heat source. 

If legionella risks cannot be sufficiently mitigated by design measures, there may be operational 
measures that can be implemented. These can include actions such as flushing ‘dead legs’ (lengths of 
pipe through which water does not move regularly) at defined frequencies. 

 

4.3.8 Maintenance and monitoring 

As with other mechanical technologies, heat pumps require regular and effective maintenance in 
accordance with manufacturers’ specifications.  Maintenance requirements vary according to the 

 
16 Additional information on legionella control is available from the Health Protection Surveillance Centre [32] 
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model, type and configuration of the entire heat pump system.  It is important that appropriate 
maintenance is undertaken on all elements of the system, not just the heat pump itself. 

While heat pump maintenance is critically important and can require more specialised expertise 
than that required for conventional boilers, in very general terms, it presents a broadly comparable 
level of maintenance burden to that required for a fossil-fuelled boiler.  Heat pump maintenance can 
often be much more straightforward than that required for biomass boilers (see §4.4.3). 

 

System monitoring 

Effective heat pump maintenance should be underpinned by regular monitoring of key system 
parameters, especially those relating to system performance.  The principal metric used for 
measuring performance is the SPF over the course of a year. Detailed data collection enables heat 
pump operators to determine performance across the full range of operating conditions. 

 

Refrigerant gases 

Heat pumps commonly use fluorinated gases (F-gases) as refrigerants.  These have high global 
warming potential and are controlled by the F-gas Regulation [10] and a series of implementing 
regulations that cover inter alia leak checking and manufacturer certification.  The use of some F-
gases, including hydrofluorocarbons (HFCs), is being phased out and alternative gases including 
carbon dioxide, ammonia and other emerging refrigerants are being promoted for use in heat 
pumps. 

Leak detection and prevention are important elements in heat pump monitoring and maintenance 
regimes. 

 

4.3.9 Considerations specific to air-source heat pumps 

Air-to-air versus air-to-water 

Air source heat pumps can be divided into two subcategories. Air-to-air heat pumps absorb heat 
from the outdoor air, upgrade it via the heat pump, and then transfer it directly into a building using 
a fan system, which heats the space. 

Air-to-water heat pumps absorb heat from the outdoor air, upgrade it, and then transfer it via a 
water-based distribution system to heat emitters and water heating subsystems.  Air-to-water 
systems are generally more efficient and more expensive than air-to-air systems. 

 

Impact of outside temperature on performance 

Every air-source heat pump has its own performance envelope, which defines the maximum 
temperature at which hot water can be supplied to the heating system at different outside 
temperatures.  The effectiveness and performance of all heat pumps deteriorate as the temperature 
of the heat source decreases. 

This can be a particular challenge for air-source heat pumps because building heating loads typically 
increase as outside air temperatures decrease.  This can give rise to a need – or a perceived need – 
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for a supplementary space heating system to provide sufficient capacity to overcome building heat 
losses on cold days. 

 

Noise 

Both the fan and the air movement inherent to air-source systems make noise.  This can be managed 
for most applications through careful choice of plant location and, where appropriate, installation of 
abatement measures such as fencing. 

 

Corrosion 

Sites close to the sea may need coatings on the evaporator to prevent corrosion.   

 

Suitability for public sector buildings in Ireland 

Air-to-water heat pumps work well in moderate climates.  They are typically the most suitable heat 
pump technology for boiler-replacement applications in existing buildings in Ireland, provided the 
fabric and heat emitters are appropriate for use with low-temperature systems. 

 

4.3.10  Considerations specific to ground-source heat pumps 

Operating principles 

Ground-source heat pumps extract heat from the ground via a fluid, upgrade the heat through the 
heat pump and then distribute it for use in the building.  The ground temperature remains more-or-
less constant throughout the year, including in wintertime, when it can be higher than the air 
temperature. 

Ground-source systems incorporate an additional loop compared to air-source systems.  These loops 
can be closed or open.  Closed loop systems draw heat from the ground using a continuous loop of 
piping that passes through the heat pump heat exchanger.  The loop contains a mixture of water and 
antifreeze or refrigerant, which is warmed by the ground.  The heat is transferred from the heated 
liquid into the heat pump refrigerant loop and thereafter into the building via a distribution system. 

Closed loop systems are generally differentiated by the orientation of the pipework: 

• Horizontal ground source: pipes are laid in horizontal trenches that are approximately 1-2 
metres deep. Because of space requirements, they are more common in less built-up areas 
where more land is available. The area required for a loop depends on the heating (and 
cooling) loads of the building, the depth at which the loop is buried, the soil type, moisture 
conditions, climate and the efficiency of the heat pump. 

• Vertical ground source: vertical boreholes are used when space is limited, such as in urban 
areas.  A hole is dug at least 6 m into the ground for insulation and the total piping can be 
50-150 m deep depending on the composition of the ground and the heat requirement of 
the building.  Vertical loops are more expensive than horizontal loops. 
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Open loop systems 

Open loop systems extract groundwater, which is passed through the heat pump and returned to 
the ground.  These are described in §4.3.11. 

 

Risk of freezing 

There is a finite amount of heat that any ground-source heat pump system can extract during a 
heating season without freezing the ground around the pipes.  If a piping array is insufficiently sized 
for the amount of heat being extracted, then the temperature of the ground can gradually decrease 
year-on-year, resulting in a lower efficiency and, ultimately, system failure.  For this reason, ground-
source systems must be carefully monitored. 

 

Suitability for public sector buildings in Ireland 

The logistics and cost of the ground works required for ground-source heat pumps mean that they 
are generally suitable for new buildings only. 

 

4.3.11  Specific considerations for water-source heat pumps  

Operating principles 

Water-source heat pumps extract heat from a body of water (e.g. river, lake, pond, groundwater), 
upgrade it through the heat pump and then distribute it as required.  They are very efficient, 
especially if the water temperature is around 5-8 °C. 

There are several possible configurations, all of which require the building to be close to an 
appropriate source of water: 

• Water can be pumped directly from a river, lake or pond through the heat pump and then 
returned to the water source.  These systems require more maintenance and are sensitive to 
water quality problems. 

• Groundwater can be circulated through the heat pump.  These systems typically incorporate 
two wells, one to extract the water and supply it to the heat pump and another to return it 
to the ground.  Sites must be above aquifers that are large enough to allow for extraction at 
the required flow rate. 

• If water quality or water supply constraints prevent the use of open loop configurations such 
as those described above, a refrigerant mixture can be circulated in a closed loop through 
the water source.  These systems are similar to closed-loop ground-source heat pumps. 

 

Complexity & cost 

Water-source heat pumps are more complex and hence more expensive than air-source systems, 
but they are generally easier to install than ground-source systems. 
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Environmental consents 

Depending on the circumstances, environmental consents may be required to extract and/or 
discharge water from/to water courses.  Such consents can impose environmental monitoring 
obligations on operators. 

 

Suitability for public sector buildings in Ireland 

Because they require access to a suitable body of water, their suitability for use in public sector 
buildings is limited to niche locations and, in most cases, new-build projects. 

 

4.3.12 Specific considerations for high temperature heat pumps 

High-temperature heat pumps offer several advantages compared to (conventional) low-
temperature heat pump systems: 

• They can be used with existing high-temperature heat distribution systems that have been 
designed for use with boilers, e.g. high-temperature radiators. 

• They can meet hot water demand without the requirement for secondary heating. 

• They can reduce the requirement for building fabric upgrades to accommodate heat pumps. 

These are all potentially significant advantages in the context of retrofitting heating systems in public 
sector buildings.  However, the technology is considerably less mature than low-temperature heat 
pumps, especially for space heating and DHW in non-domestic buildings.  A study commissioned by 
SEAI on decarbonisation pathways in the third-level sector concluded that “before 2030, high 
temperature heat pumps are not recommended due to market immaturity in Ireland” [4]. 

It is also noteworthy that the performance of heat pumps reduces with increasing output 
temperature.  Therefore, a specifier of a high-temperature system may still deem it optimum to 
upgrade some fabric and/or heat emitters to allow the heat pump to deliver temperatures lower 
than an existing boiler does. 

 

4.3.13 Offsetting the increased demand for electricity 

While heat pumps can reduce or eliminate fossil fuel use in a building, they increase electricity 
consumption.  They also typically increase the peak electrical load, which can have implications for 
the electrical connection to the building and the building’s internal distribution circuits. 

Compressors are the main electrical loads in heat pump systems and they briefly draw more current 
at start-up than during normal operation.  The peak load and the electrical connection required 
depends on the size of the heat pump and the motor controls used, with systems above 15-20 kWth 
likely to require a three-phase supply [11]. 

Depending on the circumstances, the additional electrical load from a heat pump could cause a 
building to exceed its connection capacity, or it could limit its potential to add other electrical loads 
within its existing capacity.  Additional capacity – maximum import capacity (MIC) – can generally be 
secured from the distribution system operator (ESB Networks).  However, it can incur once-off and 
recurring costs, with the magnitude of the former being dependent inter alia on the extent of the 
requirement for additional or upgraded electrical infrastructure. 
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In marginal situations where the cost of an MIC upgrade is prohibitive for a small increase in 
electrical supply capacity, “it may be possible to implement bespoke intelligent control of the heat 
pump operation to limit the maximum load” [12]. 

Various approaches can be used to reduce the electrical demand in buildings that are heated via 
heat pumps.  These include: 

• Conventional measures to reduce electricity use, including lighting upgrades (e.g. LEDs and 
advanced controls), switching to best-in-class electrical equipment17 and energy 
management initiatives (monitoring & targeting, awareness, etc.). 

• Measures to permanently remove large existing electrical loads from the building, e.g. 
replacement of local servers and ICT infrastructure with cloud-based alternatives. 

• Onsite electricity generation through solar PV.  While solar PV can be used to reduce the 
additional electricity that must be purchased from a supplier to run a heat pump over the 
course of a year, because solar output is not guaranteed at any specific point in time, it 
cannot offset the increased peak load from a heat pump18.  The availability of appropriate 
roof space can be an important limitation on solar PV installation in public sector buildings, 
especially in higher-density urban areas. 

While these measures all have merit, it is important to note that the key drivers of heat pump 
electricity demand are the building heat load and the size of the heat pump required to meet that 
heat load.  Better building thermal performance, careful system design and advanced heating 
controls can all play an important role in minimising the additional electrical demand from a heat 
pump system. 

Other renewable heating systems can also play a role in reducing electrical demand, by reducing the 
heat load on a heat pump.  For example, solar thermal systems can be used for water heating.  While 
their output it heavily dependent on weather and time of day, hot water can be stored easily. 

  

 
17 SEAI’s Triple E register comprises a list of energy efficient equipment that meet regularly-updated minimum 
performance criteria.  SEAI’s objective is that only the 10-15% most energy efficient products in any technology 
are included on the register. 
18 Rapidly-evolving battery technologies may enable solar PV systems to play a greater role in this area. 
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4.4 Biomass boilers 

4.4.1 Overview 

Biomass boilers are a mature renewable heating technology. 

Conceptually, they are much more similar to traditional heating technologies (fossil-fired boilers) 
than heat pumps are.  They deliver heat at comparable temperatures to fossil-fired boilers and it is 
often possible to reuse elements of existing heat distribution infrastructure, including heat emitters.  
While less heat is wasted when biomass boilers are operated in well-insulated buildings, they can 
also work effectively in buildings with lower levels of insulation.  Therefore, in general, for fossil-
boiler replacements in older buildings there is much less requirement for extensive works beyond 
the main plant areas with biomass-based systems than with heat pumps. 

However, biomass boilers are not like-for-like replacements for oil or gas boilers.  There are several 
important factors that should be considered when converting a fossil-fired heating system to a 
biomass boiler in a non-residential building.  These include boiler size and responsiveness, emissions, 
maintenance and fuel supply. 

 

4.4.2 Boiler size & operation 

Boiler size 

Biomass boilers are physically larger than oil and gas-fired equivalents.  More space is also needed in 
the immediate vicinity of a biomass boiler – for access for cleaning, fuel-feed and ash-removal 
systems.   

Additional space is also required for fuel storage and fuel delivery – see §4.4.4. 

 

Boiler responsiveness 

Biomass boilers are slower to respond to changes in heat demand, which can be a significant 
constraint for some applications, depending on the heating patterns and needs of the building 
occupants.  It is sometimes possible to manage the slower responsiveness through the use of 
intelligent controls, thermal storage and/or secondary heating from a fossil-fuel boiler. 

 

Ash disposal 

Ash generated by biomass boilers is classified as a process waste [13].  It must be collected by 
licenced waste contractors and disposed of at licenced waste disposal facilities. 

A 200 kW wood pellet boiler using 90 tonnes of wood pellets per annum could generate 
approximately 900 kg of ash in a year [14]. 

 

Emissions to air 

Although biomass is classified as being carbon neutral, biomass boilers do generate emissions to air, 
which can have a negative impact on local air quality, especially in built-up areas.  They produce fly 
ash and particulate matter that may require the installation of abatement equipment.  In addition, 
nitrogen oxide (NOx) emissions per unit of heat generated are usually higher than those from fossil-
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fuel boilers.  If NOx emissions are not sufficiently managed by the control of combustion conditions, 
then additional flue-gas abatement equipment may be required. 

Emissions from biomass boilers in the 1-50 MWth range are regulated by the Environmental 
Protection Agency in accordance with the European Union (Medium Combustion Plants) Regulations 
2017 [15]. 

 

4.4.3 Maintenance 

Biomass boilers require more maintenance than conventional boilers and heat pump systems. 

Research by the Department of Education & Skills concluded that “biomass systems can require a 
significant amount of management input on site at times to ensure that they operate at optimum 
level and provide reliable heating to the school” [16].  There is also anecdotal evidence that 
maintenance problems can give rise to significant reliability and cost challenges for biomass boiler 
operation in the public sector –problems reported include issues caused by inconsistent fuel quality 
(moisture content) and issues related to fuel handling equipment.  One public body with experience 
operating several biomass boilers believes that the maintenance burden can be four times that for 
oil or gas boilers.  This has prompted the organisation to replace at least one biomass boiler with a 
gas-fired solution. 

Biomass boiler maintenance is a relatively specialised field, with fewer service providers in the 
market than for fossil boilers. 

Building operators could engage an energy services company (ESCO) via a local energy supply 
contract (LESC) to reduce the risks associated with boiler maintenance.  An LESC is a contract 
between a host and an ESCO, “whereby the ESCO undertakes installation works and supplies energy 
to a particular point at the client’s facility and is paid for the quantity of energy supplied over the 
term of the contract” [17].  There are several different LESC contract models, which can encompass 
different scopes of ESCO responsibility.  A relatively simple LESC could involve a public body 
developing a biomass system with one contractor and then engaging the same or a different 
contractor via an LESC to operate and maintain the facility.  More comprehensive LESC contracts 
could involve an ESCO taking on the specification, design, development and, in some cases, financing 
of a biomass system [17]. 

 

4.4.4 Biomass fuel supply 

Fuel types 

In theory, there is an extensive variety of biomass fuels can be used for heating, including wood 
chips, wood pellets, wood wastes, the renewable fraction of municipal solid wastes and other solid 
wastes from the agricultural and food processing sectors.  Every fuel has characteristics that 
influence the choice of boiler type, and the design requirements for other parts of the system, such 
as fuel handling and storage.  In practice, biomass boilers in non-residential buildings generally use 
wood pellets or wood chips. 

The choice of fuel is determined by the availability, reliability of supply and price, as well as site 
characteristics such as the scale of heat loads to be supplied; space available for fuel deliveries, 
storage and handling; the level of automation required; and any local air-quality restrictions, 
particularly for buildings in urban areas where the emissions from a biomass boiler could have a 
significant impact. 
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Wood pellets have a higher energy density than wood chips and take up less storage space. Although 
pellets tend to be used in smaller boiler installations (up to around 200 kW), there are no set rules in 
this regard, and larger boilers suitable for pellets are available.  Wood chips are typically cheaper 
than wood pellets on a euro per kWh basis.  More storage space is needed for chips, and they are 
typically used for larger systems.  However, wood-chip boilers with lower outputs are also available. 

 

Fuel storage & delivery 

Because wood chips and wood pellets have lower energy densities than fossil fuels do, biomass 
boilers need a far greater volume of fuel input, i.e. a biomass boiler uses many more cubic meters or 
tonnes of biomass than an equivalent oil boiler does of heating oil.  This has important implications 
for fuel storage and delivery. 

Therefore, while oil and LPG boilers need space for fuel storage, biomass systems require far more 
space.  The amount of space depends inter alia on the boiler operating regime, the frequency of fuel 
delivery and the reliability of the fuel supplier, as well as any space constraints at the building.  It is 
important that storage facilities maintain fuel moisture content within acceptable ranges.  In 
practice this means that wood chips should be protected from the rain, while pellets should be 
stored in enclosed containers or hoppers. 

Biomass boilers require higher frequency fuel deliveries than oil or LPG systems.  There may be 
access restrictions for vehicles, especially for larger vehicles in urban areas.  Increased delivery 
frequency can also have impacts on building occupants and/or neighbours, e.g. by restricting access 
to outdoor areas during deliveries, noise, etc. 

 

Fuel handling 

Biomass fuel is transferred to a boiler via a fuel handling system, the nature of which depends on the 
fuel and storage type.  Typical configurations include augers (screw conveyors) for wood chips and 
pneumatic or gravity-fed systems for wood pellets. 

 

Fuel security & fuel quality 

The biomass fuel supply chain in Ireland is still evolving. 

Given the diversity of the supply chain – in terms of feedstocks, storage arrangements and suppliers 
– there can be much more variation in fuel quality compared to oil or gas.  Whereas a building 
operator can change its gas or oil supplier with little or no consideration for fuel quality, changing 
biomass supplier involves significantly more risk.  De facto fuel specifications vary and 
inconsistencies in fuel quality can give rise to maintenance problems. 

Long-term fuel supply agreements can help operators manage this risk but securing such contracts 
can be difficult.  The ESCO-based arrangements discussed in §4.4.3 can enable building operators to 
transfer fuel supply risk to a third party. 

 

Sustainability of biomass 

The recast Renewable Energy Directive [18] will introduce a mandatory sustainability framework for 
solid biomass, which will have implications for biomass supply in Ireland, and especially for biomass 
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imported to Ireland from outside the EU.  The framework will be based on three overarching 
sustainability criteria relating to agricultural biomass, forest biomass and greenhouse gas emissions.  
The recast Directive requires member states to establish sustainability requirements based on these 
criteria and requires buildings and installations with biomass fuel capacities of 20 MW or more to 
adhere to them. 

Indigenous and EU-sourced biomass from agriculture and forestry sources should satisfy the 
sustainability criteria [19].  However, the criteria could restrict the use of some biomass feedstocks 
sourced from further afield, especially from countries with less developed regulatory structures in 
the agriculture and forestry sectors and countries from which biomass must be transported by more 
than 10,000 km [19]. 

Therefore, the operators of very large public sector buildings (≥20 MW fuel capacity) seeking to use 
biomass will be restricted to using feedstocks that can be verified as meeting the EU sustainability 
criteria. 

 

4.5 Biomass CHP 

Fossil-fuelled combined heat and power generation (CHP) or cogeneration is a well-proven 
technology that has traditionally had relatively limited uptake in Ireland for several reasons, 
including an absence of appropriate heat loads in the industrial sector and limited uptake of district 
heating.  Notwithstanding this, advances in smaller-scale CHP technology over recent years has 
stimulated interest in fossil-fired CHP in non-residential buildings in Ireland, including in the 
healthcare sector. 

Biomass CHP technology is less well developed, especially at the (smaller) scale required for 
application in public sector buildings.  There are very few small or micro-scale biomass-fuelled CHP 
systems commercially available, and operational experience with them is limited. 

The advantages and challenges discussed in §4.4 for biomass boilers are relevant for biomass CHP.  
The challenges related to maintenance are likely to be exacerbated for CHP plants, which are more 
complex than boilers. 

 

4.6 Localised heating systems (district heating) 

4.6.1 Overview 

District heating is a well-proven technology.  Despite this and despite offering a pathway for low-
carbon heating, it has faced several barriers to deployment in Ireland, many of which are 
organisational, regulatory and economic in nature, rather than technological [4] [20]. 

District heating technology has evolved significantly over decades.  So-called fourth-generation 
district heating is envisaged to encompass high levels of energy efficiency, lower operating 
temperature, low energy use buildings, energy storage and smart energy technologies to optimise 
the interactions between energy sources, distribution and consumption. 

The viability of district heating depends inter alia on the density, profile and proximity of heat loads 
(buildings) to heat source(s) and the network.  Public buildings, especially campuses and other 
collocated buildings with high, predictable and long-duration heat loads, can be well-suited for 
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small-scale district heating systems referred to as localised heating systems19, especially if heat loads 
correspond to periods when any residential demand is lower.  Biomass boilers and heat pumps can 
both be used to supply renewable heat into localised heating systems, as well as larger systems. 

A recent SEAI study concluded that new district heating networks in higher education campuses are 
not cost-competitive when compared with building-by-building decarbonisation packages, but 
retrofits of existing networks, coupled with fabric upgrades, may provide a lower disruption 
alternative to building-by-building upgrades [4]. 

 

4.6.2 Large-scale heat pumps 

The anticipated significant growth in data centres may present an opportunity for heat-pump-based 
district heating networks.  EirGrid has projected that data centres could account for 27% of 
electricity demand by 2029, up from 6% in 2018 [21].  Data centres can have electricity demand 
levels comparable to those of large towns and they generate significant amounts of low-grade waste 
heat, which can be passed through heat pumps and distributed via district heating networks to 
adjacent heat loads.  By harnessing waste heat, such large-scale, waste-heat-based heat pumps can 
achieve far greater efficiencies than multiple smaller-scale air-source heat pumps. 

One such project is currently being developed in Tallaght by the South Dublin District Heating 
Company, which is fully owned by South Dublin County Council and will be the first not-for-profit 
energy utility in Ireland.  A local data centre has committed to the project, in accordance with a 
planning condition that requires it to supply waste heat to the scheme.  It is intended that existing 
council buildings will connect to the scheme, including County Hall and a library.  This project is 
referenced for Government support via the Climate Action Fund in action 70 in the Climate Action 
Plan [1]. 

 

4.6.3 Biomass 

Biomass-fired district heating is a mature technology that shares many of the advantages and 
drawbacks enumerated for biomass boilers in §4.4.  Notwithstanding these drawbacks, in 
appropriate circumstances, larger centralised boilers may offer the potential for economies of scale 
with respect to boiler cost, boiler efficiency, maintenance, fuel handling, fuel storage and fuel supply 
contracts.  Centralised fuel storage may also overcome access restrictions that can prevent biomass 
delivery to individual buildings. 

A key challenge for district heating systems, including those based on biomass, is whether the 
economies of scale associated with centralising the heat supply sufficiently outweigh the additional 
network costs associated with the distribution networks – so end-users can benefit from reliable, 
sustainable and competitive heat supplies. 

 

 
19 Localised heating systems are small-scale district heating systems where multiple buildings within a single 
campus, development or confined area are connected to a centralised heating system.  Typically, all the 
buildings are owned by, or were developed, a single entity. 
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4.7 Renewable gas 

4.7.1 Biogas 

Biogas typically comprises 50-75% methane, 25-45% carbon dioxide and 2-7% water, as well as trace 
amounts of other gases such as hydrogen sulphide, oxygen, nitrogen, ammonia and hydrogen.  It is 
produced in anaerobic digestion plants that digest various organic waste materials from agricultural, 
industrial or municipal sources. 

Once it has been purified – to remove contaminants and impurities – biogas is typically combusted 
close to the point of production in CHP plants or boilers.  These tend to be located close to the 
anaerobic digestion facilities because it is generally not economically feasible to transport 
unprocessed biogas via pipeline or vehicle.  The anaerobic digestion facilities themselves tend to be 
located close to sources of feedstock in either rural or industrial areas, and are therefore generally 
not adjacent to public sector buildings. 

For this reason, the potential for unprocessed biogas to be used for heating public sector buildings is 
low.  There may be limited, niche opportunities where public bodies have buildings in very close 
proximity to existing or planned anaerobic digestion facilities. 

 

4.7.2 Biomethane 

Biogas can be processed further to increase its methane content and upgrade it to biomethane, 
which can be injected into the natural gas network.  Because biomethane is chemically similar to 
natural gas it can be distributed to customers using existing infrastructure. 

Gas Networks Ireland (GNI) is proposing to develop a ‘hub and pod’ model whereby agricultural 
anaerobic digesters in regional clusters (pods) produce and purify renewable gas, which would then 
be transported to central injection points on the natural gas network (hubs).  The first of these 
injection points was commissioned in Kildare in 2019. 

Such a system, coupled with a robust certification scheme for renewable gas20 could enable public 
sector buildings connected to the natural gas network to claim up to 100% of their gas use as 
renewable.  There would be no requirement for any technical changes to gas-fired heating systems 
in buildings to accommodate the change to grid-sourced biomethane.  This is a significant advantage 
compared to almost all other technology options presented in this report, i.e. switching to certified 
renewable gas could be a straightforward matter of energy procurement. 

However, resource availability is an important consideration.  Although Ireland has several 
feedstocks that could be used for anaerobic digestion, including grass and slurry, the supply of these 
feedstocks is not always secure.  This was illustrated during recent fodder shortages in the 
agriculture sector.  Producing biogas and biomethane at large scale also requires the management of 
complex sustainability challenges.  These can include increased fertiliser use and misalignments 
between incentives related to agriculture, energy and climate objectives [22]. 

For these reasons, the extent to which biomethane will contribute to renewable heat is uncertain.  
SEAI estimates that 314-1,279 GWh of biomethane could be produced from sustainable feedstocks 
by 2030 [23]. The 2019 Climate Action Plan referenced a policy assumption of 1,600 GWh of 
biomethane injection by 2030 and committed to establishing a target for indigenous biomethane 

 
20 The Renewable Gas Forum Ireland (RGFI) has developed a blueprint for a Green Gas Certification Scheme. 
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injection for 2030 [1].  For comparison, the natural gas consumption of public sector buildings in 
2019 was 1,508 GWh. 

GNI has more ambitious targets, including a target to have 20% renewable gas on the gas network 
by 2030 [24].  This is over five times GNI’s own forecast for 2026/27 (medium forecast) [24] and over 
seventy times the contribution from biogas in 2018. 

 

4.7.3 Hydrogen 

Hydrogen does not produce greenhouse gas emissions at the point of use and has the potential to 
contribute to decarbonising heat in the medium-to-long term. 

However, the way hydrogen is produced has a significant impact on its sustainability as an energy 
source.  At the moment, most hydrogen is produced by separating it from natural gas using steam 
methane reforming (SMR), which produces greenhouse gas emissions. This is referred to as grey 
hydrogen.  Hydrogen can also be produced via electrolysis, which produces no greenhouse gas 
emissions if renewable electricity is used to power the electrolysis process.  This green hydrogen 
technology is evolving rapidly and may offer a cost-effective and sustainable alternative to grey 
hydrogen over time21. In its 2019 country review, the International Energy Agency noted that 
Ireland’s significant offshore wind resources could offer potential opportunities for hydrogen 
production [25]. 

There are several high-level pathways for hydrogen-based heating in buildings, including: 

• Injection of small amounts of hydrogen into the gas network.  At relatively low quantities, 
this could enable buildings that are currently heated with natural gas boilers to fuel-switch 
to renewable gas via a robust green gas certification scheme (see §4.7.2).  Like the option to 
switch to grid-sourced biomethane, there would be no requirement for technical changes to 
boilers. 

• Combustion of 100% hydrogen (or a high proportion of hydrogen) in boilers.  This could 
require upgrades to gas network infrastructure and would require the use of hydrogen-
ready boilers, as well as access to local supplies of hydrogen. 

• Combustion of hydrogen in fuel cells.  The application of fuel cell technology for heating in 
buildings is not well developed. 

There is growing interest internationally in the role that hydrogen can play in decarbonising heat.  In 
the UK, Northern Gas Networks concluded that it was technically feasible to convert the natural gas 
network in Leeds to 100% hydrogen [26]. Work is ongoing to further evaluate the UK gas distribution 
system’s ability to accommodate high levels of hydrogen.  In January 2020, the HyDeploy 
demonstration project began injecting up to 20% hydrogen into an existing network at Keele 
University, to supply 100 homes and 30 faculty buildings [27]. 

In Ireland, GNI is investigating the potential for hydrogen to contribute to the energy mix in the 
longer term.  Its Vision 2050 document outlines a scenario for 2050 whereby a “net zero carbon gas 
network” could include 13% hydrogen, with the balance comprising biomethane (37%) and natural 
gas abated with carbon capture and storage (50%): Ireland’s “low-pressure distribution network has 
polyethylene pipework which is understood to be compatible with 100% hydrogen. Work is also 
underway to evaluate the compatibility of the high-pressure steel transmission pipelines with 

 

21 A third hydrogen classification - blue hydrogen – refers to hydrogen that is produced in the same way as 

grey hydrogen, but the CO2 is captured and stored or used for industrial processes. 
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hydrogen…Existing boilers are also understood to be compatible with small percentage blends of 
hydrogen.” [28]. 

Hydrogen is unlikely to play a significant role in Ireland’s heat sector this decade, and the extent of 
its role beyond 2030 is yet to be determined.  As well as being contingent on the availability of a 
sustainable, cost-effective supply of green hydrogen and on the yet-to-determined ability of the gas 
network to accommodate large quantities of hydrogen, the extent of hydrogen’s role in heating 
public sector buildings over the period to 2050 will be dependent on the broader part played by the 
gas network in Ireland’s energy mix.   

In its 2020 report on Ireland’s energy security, SEAI concluded that beyond 2030 “there may be a 
role for green gases such as biomethane or green hydrogen, but the role they could play and the 
scale at which they could be used is uncertain. This uncertainty on the future of gas post 2030 is an 
important consideration when looking at investment decisions that may have longer payback 
periods.” [22] 

 

4.8 Support scheme for renewable heat (SSRH) 

The support scheme for renewable heat (SSRH) is a government-funded initiative designed to 
increase the energy generated from renewable sources in the heat sector. The scheme is open to 
public sector, commercial, industrial, agricultural, district heating, and other non-domestic heat 
users not included in the EU emission trading system.  

The scheme aims to bridge the gap between the capital and operating costs of renewable heating 
systems and those of conventional fossil-fuel alternatives, and to incentivise the development and 
supply of renewable heat. 

The scheme offers up to 30% grant support for renewable heating systems that use air-source heat 
pumps (except air-to-air heat pumps), ground-source heat pumps or water-source heat pumps.  It 
also offers ongoing operational support via a tariff for useable heat output from bioenergy-based 
systems in new installations or installations that convert from fossil fuels.  The qualifying 
technologies are biomass boilers, high-efficiency biomass CHP, biogas (anaerobic digestion) boilers 
and high-efficiency biogas CHP.  The tariff is available for up to 15 years. [29] 

The scheme also supports district heating schemes with central heat sources of 70 kW or higher and 
networks serving at least two different final users that have heat consumption meters at each point 
of delivery. Qualifying schemes must distribute thermal energy in the form of steam, hot water or 
other liquid heat medium, from a central source of production through a network to multiple 
buildings or sites, for the use of space, water or process heating.  All users must have a commercial 
contract (consumption-based payment) with the heat producer. 
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5 NEARLY ZERO ENERGY BUILDING (NZEB) 

5.1 Requirements for renewables in new buildings 

A nearly zero energy building (NZEB) “means a building that has a very high energy performance… 
The nearly zero or very low amount of energy required should be covered to a very significant extent 
by energy from renewable sources, including energy from renewable sources produced on-site or 
nearby” [30].  Part L of the 2017 Building Regulations, which came into effect in January 2019, 
defines the requirements for NZEB in Ireland [9]. 

For new buildings, the requirements are equivalent to a reduction of approximately 60% in primary 
energy use compared to the 2008 Regulations. There is also a mandatory requirement for 20% of 
primary energy to be from renewable sources, but this requirement is reduced to 10% if the building 
is more energy efficient than the 2017 Regulations require22.  The requirement for renewable energy 
can be met via a diverse range of technologies including, but not limited to, heat pumps, biomass, 
biogas and other renewable heating technologies.  Therefore, while NZEB is a driver for 
incorporating renewable heat in new buildings, it does not necessarily mandate its use.  In many 
cases the NZEB renewables criteria can be satisfied through local renewable electricity generation, 
notably via solar PV, coupled with fossil-based heating. 

For example, the Department of Education & Skills’ has concluded that solar PV is the preferred 
technology for complying with the NZEB renewable energy requirement in new schools: “the 
Department has been using test schools to evaluate the suitability of renewable energy options for 
schools since 2002. Results from these projects indicate that currently photovoltaics are the most 
feasible renewable technology for schools. Based on the results of the studies the application of other 
renewables do not presently present a viable solution in schools due to a number of variables 
including hours of opening, lack of technical expertise on site, minimising operation and maintenance 
requirements, reliability and energy usage profiles.” [16] 

For larger buildings that have limited roof space available, there may not be enough space to install 
sufficient solar PV capacity to meet the NZEB renewables criteria.  In such circumstances, designers 
are likely to be more constrained to focus on renewable heating technologies to meet the NZEB 
criteria. 

 

5.2 Requirements when undertaking major renovations in existing buildings 

The Building Regulations also require the energy performance of buildings that undergo major 
renovations to be improved to “cost optimal level in so far as this is technically, functionally and 
economically possible” [9].  Major renovations are defined as renovations involving more than 25% 
of the surface area of the building envelope. 

The cost optimal requirement for heating systems refers to upgrading systems that are more than 15 
years old and have efficiency levels below thresholds specified in the Regulations [9].  There is no 
explicit requirement to upgrade to renewable heating systems in such circumstances. 

  

 
22 This threshold typically corresponds to a BER of A3. 
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6 SUITABILITY OF DIFFERENT TECHNOLOGY OPTIONS 

6.1 Summary of technology options 

The main advantages and disadvantages of the different renewable heating technologies described 
in §4 are summarised in Table 7 (overleaf).  Heat pumps and biomass boilers are the main 
technology options available: 

• Low-temperature heat pumps are a proven technology with a relatively low maintenance 
burden and straightforward fuel supply, as long as adequate electricity import capacity can 
be secured at an acceptable cost.  However, because they deliver water at lower 
temperatures than combustion technologies do, they require high levels of building 
insulation and low-temperature heat emitters to work effectively.  Fabric upgrades are 
necessary for buildings with low levels of insulation and existing heat emitters from boiler-
based systems may be unsuitable for reuse.  In some circumstances, supplementary heating 
systems may be needed. 

• High-temperature heat pumps may overcome the main limitation of low-temperature heat 
pumps (i.e. low delivery temperature) but they are not yet a proven technology in non-
residential buildings. 

• Biomass boilers are a well-established technology.  They deliver water at high temperatures 
and can replace fossil-fired boilers without the requirement for major upgrades to building 
fabric or heat emitters.  However, they have a higher maintenance burden than oil or gas 
boilers, and fuel delivery, fuel storage and impacts on local air quality can pose challenges, 
especially at space-constrained buildings in urban areas.  Biomass also has higher levels of 
risk associated with fuel security and fuel quality, especially as biomass supply chains 
continue to evolve. 

Some of the advantages and disadvantages summarised in Table 7 are more relevant to some 
building types and applications than others.  It is imperative that public bodies undertake 
appropriate feasibility assessment to determine if different option(s) are technically, practically, and 
financially viable for their circumstances. 
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Table 7: Summary of renewable heat technology options23 

Technology Notable advantages Notable disadvantages 

Air-source heat pump • Proven renewable heat technology 

• Simplest heat pump technology 

• Less maintenance than other heat pumps or biomass. 

• Requires fabric upgrade in older buildings 

• New low-temperature heat emitters are typically required, i.e. existing 
emitters from boiler-based systems cannot be reused 

• May require secondary heating for DHW & Legionella control 

• HPs are more sensitive to design errors than some other technologies 

• May require additional MIC 

• Lower SCOP than other heat pump technologies 

• Noise 

Ground-source heat 
pump 

• Proven renewable heat technology 

• Can also be used for cooling 

• Can achieve higher SCOP than air-source 

• Less maintenance than biomass 

• As per bullets 1-5 above for air source 

• More complex & expensive than air-source 

• Less suitable for retrofits due to logistics & costs of ground works 

• Risk of depleting heat source 

Water-source heat 
pump 

• Proven renewable heat technology 

• Very efficient if source conditions are optimal 

• As per bullets 1-5 above for air source 

• More complex & expensive than air-source 

• Sensitive to water quality problems (dependent on configuration) 

• Niche: building must be located adjacent to suitable water source 

High-temperature 
heat pump 

• Less dependent on having well-insulated building fabric 

• May be possible to reuse heat emitters from fossil-boiler 
systems 

• Reduced requirement for secondary heating (DHW, etc.) 

• Technology not yet proven for non-residential buildings. 

 
23 The technology options summarised in Table 7 have different advantages and disadvantages that influence their suitability for deployment in different applications in the 
public sector.  Some of the advantages and disadvantages are more relevant to some building types and applications than others.  It is imperative that public bodies undertake 
appropriate feasibility assessment to determine if different option(s) are technically, practically, and financially viable for their circumstances.  See §4.2. 
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Technology Notable advantages Notable disadvantages 

Biomass boiler • Less dependent on having well-insulated building fabric 

• May be possible to reuse heat emitters from fossil-boiler 
systems 

• No requirement for additional MIC 

• Maintenance challenges 

• Fuel supply chain & fuel quality risks 

• Requires regular fuel deliveries, local fuel storage & local fuel handling 

• Impact on local air quality (particulates & NOx) 

Biomass CHP • Heat emitters from fossil systems can be reused • As per biomass boiler, with additional complexity (maintenance) 

• Small-scale biomass CHP less well developed than alternatives 

District heating • Opportunity to avail of waste heat (data centres) 

• Opportunity to leverage economies of scale 

• Niche locations only: buildings located close to existing network, source of 
waste heat and/or to other appropriate heat loads 

• Network development costs & other longstanding barriers to district 
heating in Ireland 

• HP-based district heating: as per bullets 1-5 for air-source heat pumps 

• Biomass-based district heating: as per biomass boilers 

Renewable gas – 
unprocessed biogas 

• Can provide power & heat via CHP • Cannot be injected into gas network in unprocessed form so only suitable 
for buildings that are located close to point of biogas production 

Renewable gas – 
biomethane 

• Can be injected into gas network 

• Can be used in existing gas-fired systems without any 
technical modifications 

• Supply chain still under development and uncertainty over large-scale 
resource availability 

• Certification risk 

• Limited to buildings connected to gas network 

Hydrogen • Potential opportunity to decarbonise heat in long term, 
especially if Ireland develops significant offshore wind energy 
capacity and green hydrogen technologies continue to evolve 

• Longer term opportunity - unlikely to play a significant role in the 
renewable heat in the short term 
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6.2 Suitability of different technologies for different building types 

Generally, heat pumps are unlikely to be suitable for older buildings that cannot be cost-effectively 
deep-retrofitted to a high standard of thermal performance24.  Biomass may be more suitable for 
these buildings. 

In Annex A, we present matrices that summarise the suitability of different renewable heating 
technologies for different applications.  They indicate the suitability of heat pumps (air-source, 
water-source and ground-source), biomass boilers and biomass CHP for retrofit in different building 
types (education, healthcare, office) of different size (large, small) with different existing heating 
technologies (oil, gas, electricity) and different fabric conditions (good, poor).  The matrices are 
based on a suitability assessment of these heating technologies for building archetypes in the public 
sector undertaken by SEAI as part of its energy modelling work [31].  The original assessment dates 
from 2017 and was subsequently updated by SEAI during the initial phase of the support scheme for 
renewable heat (SSRH).  SEAI recently engaged consultants to refine and update this assessment as 
part of a wider study on heating and cooling options for Ireland to 2050.  The updated assessment 
should be available by mid-2021. 

The recent comprehensive study on decarbonisation in the higher education sector recommended a 
decarbonisation pathway based on deep fabric upgrades where it is technically possible to do so [4].  
It identified low temperature heat pumps as being part of such a pathway to net zero-carbon 
buildings, but acknowledged that deep fabric retrofits are not feasible for many older buildings, 
including some buildings built up to the 1980s.  In such cases, the study concluded that medium 
fabric upgrades with biomass boilers should be considered, while noting that air quality impacts in 
urban areas could be a significant barrier. 

 

 

 

*    *    * 

  

 

24 The minimum U-values set out in Part L of the 2008 Building Regulations [8] are considered to generally 
provide a sufficient level of building insulation for the installation of a heat pump – see §4.3.5. 
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ANNEX A: TECHNOLOGY SUITABILITY MATRICES 

These matrices summarise the suitability of different renewable heating technologies for different 
applications.  They are based on a suitability assessment of different heating technologies for 
building archetypes in the public sector undertaken by SEAI. 

The technology options summarised in this annex have different advantages and disadvantages that 
influence their suitability for deployment in different applications.  Some of the advantages and 
disadvantages are more relevant to some building types and applications than others.  It is 
imperative that public bodies undertake appropriate feasibility assessment to determine if different 
option(s) are technically, practically, and financially viable for their circumstances.  See §4.2. 

Renewable 
technology 

Building type Existing heating Building size 
Technology 

suitable when 
fabric = good 

Technology 
suitable when 
fabric = poor 

Air-source heat 
pump 

Education Oil boiler Large Yes No 

Small Yes No 

Gas boiler Large  Yes No 

Small No No 

Electric heating Large N/a N/a 

Small N/a N/a 

Healthcare Oil boiler Large No No 

Small Yes No 

Gas boiler Large  Yes No 

Small Yes No 

Electric heating Large N/a N/a 

Small Yes No 

Office Oil boiler Large No No 

Small No No 

Gas boiler Large  Yes No 

Small No No 

Electric heating Large Yes No 

Small Yes No 
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Renewable 
technology 

Building type Existing heating Building size 
Technology 

suitable when 
fabric = good 

Technology 
suitable when 
fabric = poor 

Ground-source 
heat pump 

Education Oil boiler Large Yes No 

Small Yes No 

Gas boiler Large  No No 

Small No No 

Electric heating Large N/a N/a 

Small N/a N/a 

Healthcare Oil boiler Large No No 

Small Yes No 

Gas boiler Large  Yes No 

Small No No 

Electric heating Large N/a N/a 

Small Yes No 

Office Oil boiler Large No No 

Small No No 

Gas boiler Large  Yes No 

Small No No 

Electric heating Large No No 

Small Yes No 
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Renewable 
technology 

Building type Existing heating Building size 
Technology 

suitable when 
fabric = good 

Technology 
suitable when 
fabric = poor 

Water-source 
heat pump 

Education Oil boiler Large Yes No 

Small Yes No 

Gas boiler Large  Yes No 

Small No No 

Electric heating Large N/a N/a 

Small N/a N/a 

Healthcare Oil boiler Large No No 

Small Yes No 

Gas boiler Large  No No 

Small Yes No 

Electric heating Large N/a N/a 

Small Yes No 

Office Oil boiler Large No No 

Small No No 

Gas boiler Large  Yes No 

Small No No 

Electric heating Large Yes No 

Small Yes No 
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Renewable 
technology 

Building type Existing heating Building size 
Technology 

suitable when 
fabric = good 

Technology 
suitable when 
fabric = poor 

Biomass boiler Education Oil boiler Large Yes Yes 

Small No Yes 

Gas boiler Large  Yes Yes 

Small No No 

Electric heating Large N/a N/a 

Small N/a N/a 

Healthcare Oil boiler Large Yes Yes 

Small Yes Yes 

Gas boiler Large  Yes Yes 

Small Yes Yes 

Electric heating Large N/a N/a 

Small No No 

Office Oil boiler Large No Yes 

Small No Yes 

Gas boiler Large  Yes Yes 

Small Yes Yes 

Electric heating Large No No 

Small No No 
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Renewable 
technology 

Building type Existing heating Building size 
Technology 

suitable when 
fabric = good 

Technology 
suitable when 
fabric = poor 

Biomass CHP Education Oil boiler Large No Yes 

Small No No 

Gas boiler Large  No Yes 

Small No No 

Electric heating Large N/a N/a 

Small N/a N/a 

Healthcare Oil boiler Large No Yes 

Small No No 

Gas boiler Large  Yes Yes 

Small No No 

Electric heating Large N/a N/a 

Small No No 

Office Oil boiler Large No Yes 

Small No No 

Gas boiler Large  No Yes 

Small No No 

Electric heating Large No No 

Small No No 
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