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Minister’s Foreword 

Geothermal energy is a secure, reliable, local, renewable 

source of energy that can be used for heating and cooling 

buildings and generating electricity.  Advances in 

technology, proven over the past decade, mean that 

geothermal energy can now play a significant role in our 

transition to a carbon neutral and circular economy. 

I am pleased to publish this Draft Policy Statement on 

Geothermal Energy to raise awareness of this renewable 

energy and formally gather the views of the public and key stakeholders, such as 

environmental groups, geoscientists and engineers and potential sponsors and operators of 

geothermal energy projects. 

This Draft Policy Statement is an important step in addressing the barriers to the 

development of geothermal energy in Ireland and focusing our attention on its exciting 

potential.  The engagement of the public, community groups and other stakeholders across 

industry and academia, will be critically important to developing Ireland’s geothermal 

potential.  

The Policy Statement, once finalised, will outline the regulatory framework, highlight the 

requirement for meaningful engagement with the public, and for further work in the collection 

of data on Ireland’s geothermal resources.  Further research will also be necessary to gain a 

better understanding of the economics of geothermal energy projects.  Together, these 

elements will help ensure we realise Ireland’s geothermal energy potential.  

 

Eamon Ryan TD  

Minister for the Environment, Climate and Communications 
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1 Executive Summary 

New developments in science and technology mean that there is potential for Geothermal 

energy to make a significant contribution to the decarbonisation of the energy sector in 

Ireland, particularly for heating buildings.  Geothermal energy is the heat radiating from the 

Earth’s core, or stored heat from the Sun.  It is a reliable, constant source of renewable 

energy. 

Its use as a natural resource aligns perfectly with the principles of the Circular Economy, as 

it is harnessed rather than consumed.  The geothermal potential of Ireland is not yet fully 

understood because more needs to be known about the temperatures deep beneath us.  

However, it is estimated that the temperature rises 25 °C for every kilometre beneath the 

surface. 

The final policy statement will set out the approach to regulating the exploration for and the 

‘capture’, or ‘harnessing’, of geothermal energy as a natural resource.  It will also set out the 

approach to be taken in engaging with the public, providing information resources and 

gathering data and bridging gaps in knowledge.  The engagement of the public in finalising 

this draft policy, before it is proposed to the Government, will help deliver a regulatory 

regime that is robust, transparent and enhances the environment.  The policy statement will 

be finalised with the help of a Geothermal Energy Advisory Group.  Its work will be informed 

by submissions received on this draft document.  

Subsequent work will include understanding the pathways for geothermal energy projects to 

contribute to our climate goals and how to compare these projects to other forms of 

renewable energy.   

There are different ways to capture geothermal energy.  Some of these technologies are 

already being used in Ireland, from small systems for single houses to larger systems used 

in industrial and retail buildings.  Higher output, more complex systems that are being used 

in other countries may also be delivered in Ireland.  The regulatory framework should 

respond proportionately to the different types of geothermal systems.  

Geothermal energy projects will have to be delivered in full compliance with all 

environmental protection law, including the public’s rights to information and participation in 

decision making processes in line with the Aarhus Convention.   

This draft policy statement proposes an approach to the regulatory framework that will: 

1. Give certainty regarding the ownership and use of geothermal energy  
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2. Create a process for licencing the exploration for and harnessing of geothermal 

energy resources  

3. Create a system of reporting on geothermal projects  

4. Integrate with existing environmental, health and safety and planning regulatory 

frameworks. 
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2 Geothermal Energy and Climate Action 

Geothermal energy, the heat in the Earth’s subsurface, can deliver reliable, cost effective 

renewable energy to heat and cool buildings, and generate electricity.  This is already being 

done in the case of a small number of projects in Ireland, but it has much greater potential 

and could make a significant contribution to achieving the national net zero emissions target.    

In July 2021 The Climate Action and Low Carbon Development (Amendment) Act was 

signed into law and places on a statutory basis a 'national climate objective', which commits 

us to pursue and achieve no later than 2050, the transition to a climate resilient, biodiversity-

rich, environmentally sustainable and climate-neutral economy. Ireland is now on a legally 

binding path to net-zero emissions no later than 2050, and to a 51% reduction in emissions 

by the end of this decade. The Act provides the framework for Ireland to meet its 

international and EU climate commitments. 

The Sustainable Energy Authority of Ireland’s (SEAI) National Heat Study has found that 

38% of all energy consumption in Ireland is used for heat. Oil, gas and solid fuels are still the 

primary means for heat generation. In energy terms, this equates to 55,230 GWh of energy 

annually. Emissions from the heat sector were responsible for 12.6 Million tonnes of carbon 

equivalent (MT CO2) in 2019.  

This energy is used in four key sub-sectors – residential, industry, services and agriculture & 

fisheries. Residential heat demand is the largest consumer of heat energy in Ireland. 

Demand in the residential sub-sector can fluctuate on an annual basis depending on 

average temperatures. As energy efficiency is improved (e.g., through the retrofitting of 

buildings), energy use in this sector is expected to decrease.  

Despite new developments in geoscience and technology and the identification of 

geothermal energy resources suitable for district heating in the East, the Midlands and 

Southwest Ireland, geothermal energy has failed to develop as a significant source of energy 

(GSI, 2020).  

The ‘Climate Action Plan 2021 – Securing Our Future’ commits the Government to 

developing a robust regulatory framework for Geothermal Energy to address issues such as 

ownership, licencing for exploration, development and production, and reporting.  This will 

support the use of Geothermal Energy as a secure, environmentally sustainable and cost-

effective source of renewable energy.  

National policy recognises the contribution that district heating can make to Ireland’s energy 

and climate goals, by increasing energy efficiency, integrating more renewable energy 
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sources into the heating system, and reducing carbon emissions. Significant measures are 

being taken to ensure a robust regulatory, research, financing, and policy framework for the 

development of district heating in Ireland. 

The Climate Action Fund has provided support to the Dublin Docklands District Heating 

Scheme and Tallaght District Heating Scheme, which will provide learnings for the further 

rollout of district heating. 

Geothermal energy is used as a heat source in approximately 350 district heating schemes 

across Europe. ‘An Assessment of Geothermal Energy for District Heating in Ireland’ (GSI, 

2020) reviews Ireland’s geothermal energy resources and in particular, the potential for deep 

geothermal energy to contribute to decarbonisation of district heating in Ireland. The document 

was compiled in fulfilment of a commitment under the 2019 All of Government Climate Action 

Plan.  District heating systems can offer a mechanism to make use of geothermal energy, 

either alone, or as part of a mix of renewable energy resources. 

New analysis and insights on district heating and geothermal energy from the SEAI’s work on 

its Heat Study suggest that up to 54% of domestic, commercial, and public sector demand for 

heating in Ireland could be met by District Heating and that geothermal energy will be an 

important source of heat. 

2.1 Circular Economy and Geothermal Energy 

Today’s global economy is overwhelmingly based on a linear (‘take-make-waste’) model of 

production and consumption. The Whole of Government Circular Economy Strategy sets out 

the framework through which we transition to a circular economy, which retains the value of 

resources and supports rising living standards without putting unsustainable pressure on the 

global environment. Achieving a circular economy will play an important part in reducing 

carbon emissions and protecting natural resources, the environment, and public health. 

For instance, the Circular Economy, Waste Management and Minerals Development 

(Amendment) Bill 2021 provides, inter alia, that exploration and mining authorisations for 

coal, lignite and oil shale will not be issued in future. 

Geothermal energy aligns perfectly with the principles of the Circular Economy in that it can 

replace the use of fossil fuels which are generally used once and produce greenhouse gases 

(waste). Geothermal energy on the other hand takes a natural resource (heat / temperature 

difference) to produce renewable and sustainable energy.  The displacement of fossil fuels 

by geothermal energy also improves air quality, particularly in urban areas, thus improving 

standards of living and human health. 
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2.2 Environmental Protection and Geothermal Energy 

 
The protection of the environment is paramount.  The decarbonisation of Ireland’s heat and 

energy sectors is the driving necessity and ambition behind this draft policy statement.  

Nevertheless, geothermal energy projects will have to be delivered in full compliance with all 

environmental protection law, including the public’s rights to information and participation in 

decision making processes in line with the Aarhus Convention.   

The public’s engagement in finalising this policy statement, and subsequently in the 

regulatory framework for geothermal energy will help deliver a transparent and robust 

regulatory regime that protects and enhances our environment, both locally and globally.   
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3 Purpose and Scope of this paper 

‘Geothermal Energy in Ireland – A Roadmap for a Policy and Regulatory Framework’ 

(November 2020) set out that a policy statement would draw together key information and 

viewpoints from stakeholders to identify and test options for a preferred approach to policy 

and regulation.  This draft is published as part of a public consultation to gather the views of 

members of the public and key stakeholders such as environmental groups, researchers and 

potential sponsors and operators of geothermal energy projects.  The Climate Action Plan 

2021 commits us to preparing a final Policy Statement for the Government’s consideration 

by the end of June 2022.  

The final Policy Statement on Geothermal Energy will set out broadly how the regulatory 

regime for geothermal energy will operate, setting out the approach to the development of 

enabling legislation and providing a clear decision-making framework for legislators and 

regulators to refer to in designing, implementing and interpreting detailed regulations.  

The final Policy Statement will also set out at a hight level, policy in relation to: 

• Engagement with the public in harnessing Ireland’s geothermal resources 

• Gathering data and bridging gaps in knowledge 

Raising the public’s awareness of Ireland’s geothermal energy potential is critically 

important. The Department will engage proactively with communities to raise awareness of 

the clean, secure and economic source of energy they can access to heat and cool their 

buildings.  Public outreach programmes can also help ensure that the potential 

environmental impact of geothermal energy projects’, the measures in place to protect the 

environment and communities under the new regulatory regime, and the public’s 

participation in the decision-making processes is fully understood.  The public consultation 

on this draft policy statement is an important first step in that process.  

The Department recognises that geothermal energy projects are subject to more initial 

uncertainty than other forms of renewable energy such as wind or solar power.  They require 

drilling into the sub-surface to determine the available geothermal energy at specific 

locations. This is expensive.  The Department can assist in reducing these costs and early-

stage risks to a potential project by seeking opportunities to undertake research drilling and 

geophysical data acquisition, and by developing the National Geothermal Database, 

currently maintained by Geological Survey Ireland, a division of the Department. 

The Department will continue to work with all stakeholders to increase installed geothermal 

capacity, protect and enhance the environment, build skills and create jobs.    
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The following section outlines how the Department proposes to engage the public in 

finalising this policy statement.  Section 5 explains geothermal energy, what it can be used 

for and the different types of technologies and typical geothermal projects.  Section 6 

outlines the Department’s proposed regulatory framework.  Section 7 includes the 

importance of gathering more data on Ireland’s geothermal energy resources and bridging 

gaps in knowledge.  

Following the public consultation on this draft, the final policy statement, subject to the 

Government’s approval, will set out the framework within which detailed work on each of the 

above strands will be undertaken. In the second half of 2022, work will commence on the 

legislation necessary to enable the regulatory framework with the objective of having that in 

place by the end of 2023, subject to Oireachtas approval.  

To achieve our climate action goals over the medium and longer term (2030 and 2050) and 

in the framework of national policy on Climate Action, we will consider setting targets for 

geothermal energy and Ireland’s capacity to deliver on those targets.  This will require further 

work, beyond the regulatory framework for licencing set out in this draft policy statement, 

based on better geothermal data and a better understanding the economics of geothermal 

energy projects.  This work could include studies of the cost of geothermal energy, how to 

compare costs across all renewable energy sources, particularly for heat, and how to set an 

efficient price for geothermal heat in the Irish context, including research on the role financial 

supports could play.  These have been a feature in other countries, such as France, 

Germany and the Netherlands, which have succeeding in bringing geothermal energy on 

stream.  Over time, the ambition is that geothermal energy will also be considered within the 

framework of national policy and strategies on energy security and energy poverty.    
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4 Engagement with the public in harnessing 

Ireland’s geothermal resources 

Engagement with the public and stakeholders across industry, academia, and other State 

agencies and Departments will be critically important to fully realise Ireland’s geothermal 

energy potential.  Geothermal energy has the potential to integrate well with future 

community energy projects, providing a constant source of cheap renewable heat for 

community buildings and multiple homes.  

The public consultation on this draft Policy Statement and the accompanying draft 

Environmental Report and draft Natura Impact Statement is a preliminary step in that 

engagement.   Submissions are invited until 1 March 2022.  These can be sent by email to 

gspd@decc.gov.ie 

Full, up to date, details of how the Department will engage with the public in finalising this 

policy statement will be available on gov.ie/consultations. 

4.1 Geothermal Energy Advisory Group 

The Department will establish a group to advise it on the development and finalisation of the 

policy statement on geothermal energy and on the subsequent regulatory framework and 

engagement with the public.  Those invited to join the group will be drawn from communities, 

environmental groups, regulatory agencies and those working on geothermal energy 

projects.  The group will be informed in its work by the submissions received during the 

consultation process on the draft policy statement.   

4.2 Information Resources for the public 

Providing the public with easily understood and trusted information on the different 

technologies and aspects of different geothermal projects will be a priority.  This information 

will include the risks associated with more complex projects, their likelihood, potential impact 

and how they will be managed, as well as how people can access the benefits of geothermal 

as a constant source of renewable energy.  The next section explains, in broad terms, the 

characteristics of geothermal projects and activities.  These characteristics will be addressed 

in detail with the public and communities through the engagement and information resources 

that will be critical to the implementation of the final policy statement.  

mailto:gspd@decc.gov.ie
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4.3 Access to land 

The Department will engage with the public and the Geothermal Energy Advisory Group to 

assess how the issue of access to land can be best addressed within the policy and 

regulatory framework. 
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5 Geothermal Energy Explained 

Geothermal energy is a commercially proven and renewable form of energy that can be 

used for heating, cooling, electricity production, or for both heat and power generation 

combined. The EU defines geothermal energy as “energy stored in the form of heat beneath 

the surface of solid Earth”. In general, the temperature of the Earth (and the amount of 

available geothermal energy) increases with depth, at an average rate of 25 to 30 °C per 

kilometre. Heat flow is highest in volcanic regions, i.e., at tectonic plate boundaries, and 

traditional exploitation of geothermal resources has occurred in these areas where the heat 

is easily accessible (e.g., Iceland, Italy, New Zealand). Advances in technology over the past 

century have led to the development of geothermal resources for heating and/or electricity 

production in places away from these plate margins, where the heat flow is not particularly 

elevated (e.g., France, Netherlands, Belgium, UK, Germany) and geothermal energy could 

be a viable, significant source of renewable energy in Ireland. 

Geothermal energy is a local, secure form of energy that is not reliant on weather conditions, 

daylight hours or external market forces. It has proven to be very economical over the 

lifetime of a project, particularly for large-scale projects. Geothermal energy is zero carbon at 

source, although some carbon footprint may be associated with geothermal energy 

resources due to the methods of capturing or harnessing the geothermal heat.  Geothermal 

energy can displace fossil fuels in heating and electricity generation schemes with significant 

CO2 savings, and with the additional benefit of clean air. Geothermal energy systems are 

largely underground, and are thus invisible and unobtrusive, and require a small land 

footprint.  

The geothermal potential of Ireland is not yet fully understood. This is because we don’t yet 

know enough about the deep subsurface. However, existing geological information indicates 

that an average geothermal gradient of 25 °C per kilometre is probably an acceptable 

estimate. Irish geothermal energy resources could be used for a variety of purposes such as: 

heating and cooling of homes and businesses; industrial processes such as drying, 

manufacturing and food processing; horticulture; and even electricity generation (Figure 3.1). 

The best way to extract and use geothermal energy varies from place to place and depends 

on the local geological setting and ultimate use for the energy.  
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Figure 3.1: Possible applications for geothermal energy in Ireland. (Geological Survey Ireland, 

2021). 

5.1 Geothermal energy resources 

The ‘geothermal resource base’ refers to all of the thermal energy (heat) in the Earth’s crust 

beneath a specific location. The geothermal resource is that recoverable fraction of the 

resource base at depths shallow enough to be tapped by drilling (i.e., the heat that can be 

economically captured). Geothermal resources are commonly described and categorised in 

terms of depth (“shallow” or “deep”) and/or the total heat content of the system (enthalpy, 

e.g., “low enthalpy”) (Figure 3.2). Until recently, using this terminology, traditional volcanic 

geothermal resources have been termed high enthalpy, and any other resources termed low 

enthalpy. Recent re-thinking of this classification has also introduced “very low enthalpy” and 

“mid enthalpy” resources.   
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Figure 3.2: Classification of geothermal resources based upon enthalpy (or total heat content). 

The grey areas indicate conditions that are not likely to be found in nature. The values on the 

lines are expressions of enthalpy in kJ/kg. From Younger et al. (2015). 

It is highly likely that there are very low, low and mid enthalpy geothermal resources within 3 

km of the surface at any location in Ireland.  

There are a range of engineering methods used to utilise geothermal energy from each of 

the different resource classes, depending largely upon the temperature, depth and intended 

end-use of the resource being targeted (Error! Reference source not found..  
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Figure 3.3: A variety of geothermal technologies that could use Irish geothermal resources. 

(From GSI, 2021). 

5.1.1 Geothermal systems 

A geothermal system is the application of technology to a geological setting to extract 

geothermal energy for use. The geothermal potential of the subsurface is thus dependent 

not only on finding an appropriate temperature at an economically accessible depth, but also 

on establishing an economic means to transfer that heat to where it can be used.  

Geothermal systems can broadly be considered as either closed loop or open loop systems. 
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5.1.1.1 Closed loop systems 

Closed loop geothermal systems take heat directly from the soil and/or rocks in the 

subsurface.  In this case, the geothermal potential is dependent on the ability of the 

soil/bedrock to conduct heat (thermal conductivity), and the efficiency of the system is 

usually maximised by the circulation of thermally efficient fluids inside a closed pipe.  

Recent technological developments have seen the application of this principle to large, deep 

closed loop systems, drawing heat from hot rock into the fluids circulating within the closed 

loop. These are sometimes called Advanced Geothermal Systems (AGS) and are, as yet, 

commercially unproven in low-mid enthalpy geothermal settings like Ireland. 

5.1.1.2 Open loop systems 

In an open loop geothermal system, heat is collected from groundwater, or water moving 

through the subsurface. Commonly, the heated groundwater is pumped out of a well, heat is 

harvested from it, and then the slightly cooler waters are reinjected into a second well (a pair 

of geothermal wells like this is called a doublet; see Figure 3.4 (c)).  For these systems, the 

geothermal potential is dependent not only on finding an appropriate temperature at an 

economically accessible depth, but also on the permeability of the rock (a measure of how 

easily fluid can move through the rock and therefore how easily heat can move in the 

subsurface). Reservoirs where there is sufficient natural permeability are called 

hydrothermal reservoirs (certain types of hydrothermal reservoirs can be called ‘hot 

sedimentary aquifers’). These are currently the most common type of reservoir used for 

geothermal energy developments around the world.  

Reservoirs where there is heat but insufficient permeability to naturally transfer the heat are 

called petrothermal reservoirs. In petrothermal reservoirs, permeability can be artificially 

created or enhanced through (hydraulic) stimulation or breaking of the rock by injecting 

water. This can lead to vibrations in the ground, referred to as induced seismicity.  

Engagement with local communities and information resources for the public will explain the 

likelihood and extent of these vibrations and if they might cause a disturbance and how any 

such risk will be mitigated. Once this permeability is created or enhanced, groundwater is 

then able to circulate in the subsurface. Geothermal systems that utilise artificial permeability 

are termed Enhanced Geothermal Systems (EGS) or are often referred to as Hot Dry Rock 

projects (e.g., Soultz-sous-Forêts, France; United Downs project, Cornwall, UK).   



16 

 

 

Figure 3.4: Schematic of domestic open loop (c) and closed loop (a, b, d and e) geothermal 

systems. From Geological Survey Ireland, 2015.  

5.1.1.3 Irish geothermal resources 

The size of the potential national geothermal resource has yet to defined. Very low enthalpy 

‘shallow’ geothermal resources exist all over the country within a few hundred metres of the 

surface and can be used alongside a heat pump (ground source heat pump, or GSHP) to 

heat and/or cool buildings. The Department has prepared shallow geothermal suitability 

maps and an accompanying Ground Source Heat and Shallow Geothermal Energy 

Homewoner Manual (Geological Survey Ireland, 2015) to assist members of the public with 

the selection of a GSHP system. Low (30 - 80°C) to mid (80 - 120°C) enthalpy resources 

exist beneath Ireland but require deep drilling (up to 5 km of drilling may be required for the 

higher end of the mid enthalpy temperature range). More data is required to fully assess 

both the amount of heat in the subsurface, and what proportion of that heat is recoverable. 

The acquisition of the required data is one focus of the Department’s National Geothermal 

Database project. 
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5.2 How geothermal energy can be used 

 
Geothermal energy is currently used around the world for a diverse range of applications 

involving i) heating (and cooling) at various scales, and/or (ii) electricity production and 

cooling. Several of these applications are discussed below, along with their relevance for the 

Irish geothermal setting.  

5.2.1 Heating/cooling buildings 

5.2.1.1 Ground source heat pumps 

Low temperature, shallow geothermal resources are available everywhere in Ireland. They 

can be exploited in conjunction with a ground source heat pump (GSHP), and the stability of 

the subsurface temperatures results in highly efficient, low-carbon and economical heating 

schemes. The use of heat pumps for individual dwellings is recognised as the best way to 

decarbonise the heat sector in rural areas where there is low density housing and low heat 

demand (Connolly et al., 2016), and GSHPs are the most efficient heat pump systems due 

to consistent temperatures in the subsurface. GSHPs can also cater for buildings with larger 

heat demands. For example, IKEA in Dublin uses a suite of shallow closed loop vertical 

boreholes and a heat pump (similar to Figure 3.4 (e)) to provide 1.5 MWth of heating and 

cooling. 

5.2.1.2 District heating  

Low enthalpy geothermal district heating (DH) is in operation in many locations worldwide. 

There were 350 geothermal DH systems in operation in Europe in 2020, with a further 232 in 

development.  Existing schemes include Paris, France, where water between 57 and 85 °C 

is abstracted from depths of between 1.5 and 2 km depth, and Southampton, UK where 

brine with a temperature of 76 °C rises naturally from a depth of 1.8 km to where it is tapped 

at 100 m below the surface. Geothermal energy can also be used in a mix of energy sources 

in DH schemes. Progressive efficiency improvements in DH technology towards 4th and 5th 

Generation DH has meant that lower temperature inputs and even heat pumps are now 

acceptable in some networks. This is creating opportunities for geothermal DH in more 

regions with low enthalpy resources, such as Ireland. Studies in South County Dublin have 

shown that geothermal fluid temperatures in excess of 60 °C are likely to be achieved at 

minimum depths of approximately 2.5 km. Production temperatures in excess of 60 °C would 

enable geothermal DH to proceed without the use of a heat pump.  
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5.2.2 Industrial processes 

5.2.2.1 Drying  

Geothermal heat can be used for several energy intensive industrial processes. The drying 

of wood and plant fibre products (timber, paper, fuel pellets, cotton, fabrics) requires input 

temperatures of 70° to 150 °C. Mid to high enthalpy geothermal resources could provide a 

renewable low carbon source of heat for these processes. Cement and aggregate drying can 

also be achieved with geothermal energy, but again requires high input temperatures in 

excess of around 120 °C (geothermal fluid temperatures in excess of 120 °C are likely to 

exist at depths of around 5 km beneath the surface of Ireland). The drying of cement blocks 

and building materials requires lower input temperatures of around 70 °C, so these kinds of 

applications may be more suitable for Ireland’s low enthalpy geothermal resources. In this 

way geothermal energy could help to reduce the carbon footprint of Ireland’s quarrying, 

mining and construction material industries.  

5.2.2.2 Industrial cooling  

Geothermal energy can be used for cooling industrial premises. The average temperatures 

of Irish shallow groundwater are consistently between 9 and 11 °C, and GSHP technologies 

can also be used for cooling. In open loop cooling systems, cold groundwater is abstracted 

and passed through an electrical cooling system; the resulting warmed groundwaters are 

usually reinjected into the ground (either directly or once cooled). An open loop geothermal 

cooling system is used by Vistakon (J&J), Co. Limerick to control manufacturing plant 

operating temperatures. This system provides almost 900 kWth of cooling and annual 

savings of money and carbon. 

5.2.3 Agriculture and food production 

Very low enthalpy geothermal resources can be used for aquaculture (e.g., Huka Prawn 

Park, Taupo, New Zealand) and soil warming. Low enthalpy geothermal heating can be 

effectively used for traditionally energy-intensive horticultural operations such as heating 

greenhouses to grow fruit, vegetables, flowers (e.g., Slovenia; the Netherlands) and 

mushrooms (e.g., Oregon, USA). Geothermal heat is used to brew beer in Reykjavik, Iceland 

and Colorado, USA. Low and mid enthalpy geothermal resources can also be used to dry 

agricultural products, e.g., tomatoes, chillies, rice, cotton, timber, etc.  

Dairy processing requires large amounts of energy. Milk cooling, water heating and vacuum 

pumps account for the biggest proportion of energy use on Irish dairy farms (Teagasc, 

2020). Irish geothermal resources could be used to increase the share of renewable heat in 
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this important economic sector. Geothermal energy has also been successfully used for 

processes such as milk pasteurization (e.g., Oregon, USA), and cheese maturation and 

storage (near Lardarello, Italy) and brewing (e.g., Iceland). 

5.2.4 Electricity generation 

Geothermal electricity is traditionally produced where very hot hydrothermal fluids (in excess 

of 150°C) are found close to the surface. However, improvements in binary cycle power 

plants have meant that lower input temperatures can also be used for electricity production. 

EGS technology can create and enhance permeability within the subsurface, and 

geothermal resources may be accessed at depths up to 6 km with existing drilling 

technology (e.g. in Finland). These technological developments have enabled viable 

geothermal electricity production in low- to medium-enthalpy areas suited for EGS, such as 

the demonstration projects that are now operational in Landau, Germany and Soultz sous 

Forets, France. In Ireland it is believed that depths in excess of 5 km will provide a range of 

temperatures necessary for geothermal electricity production, however more deep 

subsurface information is required before these mid enthalpy resources can be fully 

assessed. 

5.2.5 Metal extraction/brine mining 

Hot fluids processed through geothermal electricity production plants could contain 

economic quantities of dissolved minerals and metals, which could be extracted at a profit 

under appropriate market conditions. This was investigated for European targets under the 

EU H2020 project CHPM2030 (“combined heat power and metal extraction”). Closed-circuit 

metal extraction like this will generate much less environmental impact than traditional 

surface or underground mining operations. Notable examples include the USA where zinc is 

extracted in economic amounts, and the United Downs project in Cornwall, UK where lithium 

concentrations in the produced geothermal fluid are up to 250 mg/L (plans are underway to 

develop a plant for extracting the lithium).  

5.2.6 Recreation  

Geothermal waters at a variety of different temperatures have been used throughout human 

history for bathing and recreation. The use of geothermal waters for balneotherapy is a 

major tourist industry in many parts of Europe, e.g., Italy, Austria, Germany, Czech Republic 

and Hungary. In Ireland, naturally occurring thermal springs exist in the east and southwest 

of the country. The only example of a thermal spring being used for geothermal energy 
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purposes is Lady’s Well in Mallow, Co. Cork. There, waters of approximately 21 °C are used 

to heat a public swimming pool. 

5.3 Geothermal Project Archetypes 

The different types of geothermal energy projects that could be delivered in Ireland can be 

understood as corresponding to one of eight different archetypes that have different 

geological and technological characteristics and different potential end uses: 

System/ 
technology Closed loop 

Output < 70 kW > 70 kW 

   Advanced 
Geothermal 

Systems 

Applications 
Domestic, 
small-scale 

heating 

Commercial, 
industrial 
heating/ 
cooling 

District 
heating/cooling, 

industrial 
heating 

Example One-off 
housing GSHP 

IKEA, 
Ballymun 

Eavor loop, 
Greenfire 

Archetype 
Number 

1 2 3 

 

System/ 
technology Open loop  Mine waters 

Output < 70 kW > 70 kW   

   Hydrothermal 
Enhanced 

Geothermal 
System 

  

Applications 
Domestic, 
small-scale 

heating 

Commercial, 
industrial 
heating/ 
cooling 

District 
heating/cooling, 

industrial 
heating, 

horticulture 

Electricity 
production, 
combined 
heat and 

power 

 

District 
heating 

/cooling, 
industrial 
heating 

Example One-off 
housing 

GSHP 
Vistakon 

Paris Basin 
doublets 

United 
Downs, 

Cornwall 
 

Mijnwater, 
Heerlen, 

Netherlands 

Archetype 
Number 

4 5 6 7  8 

 

Each of these different archetypes has different characteristics that a regulatory framework 

or broader policy should respond to in a way that is proportionate.    
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5.4 Geothermal Projects and Regulation 

The different types of geothermal systems and uses, as described above, have different 

geological and technological characteristics.   The activities associated with each different 

type of project, e.g., drilling, interaction with groundwater, enhanced permeability, have 

different potential impacts on the environment.  The regulatory framework will respond to 

these different characteristics proportionately, ensuring that best practise standards are 

enforced and followed and that potential risks to the environment are managed.  

For example, to ensure that shallow, closed loop systems   follow best practice and are 

designed properly for specific subsurface or building requirements, the regulatory framework 

could allow for the registration of installers and installations to facilitate the dissemination of 

best practice guidance and knowledge of subsurface temperatures, so that systems can be 

correctly matched to requirements. A threshold of 25 kW is proposed for such systems 

before they are required to be registered. For shallow, open loop systems, potential negative 

impacts on groundwater and surface water could be addressed by making sure any water 

abstraction is registered with the Environmental Protection Agency and action taken 

according to their thresholds. Deeper projects with larger drilling operations, particularly 

open loop and hydrothermal projects, being more complex, will need to meet more detailed 

regulatory requirements.    

The public, particularly communities close to where larger projects are proposed, will need to 

be provided with easily understood information about the potential impacts from certain 

activities and how these are managed within the regulatory framework.  

The final Policy Statement will be informed by the Environmental Report prepared under the 

Strategic Environmental Assessment and the Natura Impact Statement prepared under the 

Appropriate Assessment. These will identify the principal environmental risks from different 

types of geothermal activities.  The final Policy Statement will set out, in broad terms, the 

regulatory framework in which these risks will be managed.  The detailed regulatory 

framework will be developed in the context of any necessary new legislation. Regulations will 

be supplemented with practice guides for regulators and operators and informed by 

engagement with the public, including the provision of outreach information, as set out in 

Section 4.  

5.5 Geothermal Project Stages and Activities 

The initial investment in a deep geothermal project is considered risk capital. There is an 

inherent risk that drilling in any given location will not produce enough heat required to be 

commercial. To manage this risk, geothermal projects typically follow a staged process, with 
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different kinds of activities in each stage.  Larger geothermal energy projects will require 

more detailed assessment.  The regulatory process may need to assess projects at stages 

depending on the different types of activities associated with each stage. Such an approach 

would ensure that appropriate checks are put in place to address the risks associated with 

different types of project activities and that each, specific, project is assessed on its merits.  

It is expected that some projects will be able to progress faster than others and some will 

have more risk (geologic, commercial, technical, social) and therefore, more regulation than 

others. It is critical that thresholds are in place to ensure that small, domestic or commercial, 

projects that present no risk are not bound to follow the same regulatory process as deeper, 

larger projects. 

Smaller domestic geothermal projects can be successfully installed in accordance with 

product standards and on the basis of desktop studies of publicly available information.   

Higher output geothermal projects may require geological and geophysical studies of the 

specific geology, including slimhole and exploratory drilling to determine the amount of 

geothermal energy that could be captured by available technologies.  This is known as the 

‘Exploration’ stage and will align with the regulatory framework through a Geothermal Energy 

Exploration Licence from the Geothermal Regulatory Authority and other permits as required 

by other relevant authorities to meet environmental, planning and safety regulations.   

If the exploration stage reveals data that suggests a geothermal energy project is viable, a 

project can move to the next stage, which involves a project to manage the geothermal 

energy resource and capture the heat available. For deep geothermal projects, this can 

involve production well drilling and testing, the development of systems, plant, buildings and 

connections to infrastructure, commissioning and operation and monitoring for the life of the 

project, before the project is eventually decommissioned and monitored thereafter.  This 

stage will align with the regulatory framework through a Geothermal Energy Capture Lease 

from the Geothermal Regulatory Authority and other permits as required by other relevant 

authorities to meet environmental, planning and safety regulations.      
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6 Outline Regulatory Framework for Geothermal 

Energy 

In November 2020, the Department published ‘Geothermal Energy in Ireland – A Roadmap 

for a Policy and Regulatory Framework’, and ‘An Assessment of Geothermal Energy for 

District Heating in Ireland’. Both those documents referred to the fact that Ireland has no 

specific legislation or regulatory framework covering geothermal energy beyond a definition 

of “geothermal energy” as “energy stored in the form of heat beneath the surface of solid 

earth” in Statutory Instrument No. 147 of 2011 (European Communities (Renewable Energy) 

Regulations).   

As noted in ‘An Assessment of Geothermal Energy for District Heating in Ireland’, while the 

lack of geothermal legislation does not necessarily preclude exploration for, or development 

of, geothermal energy, it does increase the level of risk and uncertainty for projects and 

potential investors (including local authorities/municipal users). Having a dedicated 

regulatory framework for geothermal energy would help to attract interest in this renewable 

energy and realise a number of associated environmental, circular economy and climate 

benefits.  

In accordance with the Roadmap, this Draft Policy Statement outlines the Department’s 

current thinking on the principles which a future regulatory framework would need to take 

account of how a regulatory framework could: 

1. Regulate the ownership of geothermal energy  

2. Create a process for licencing the exploration for and harnessing of geothermal 

energy resources.  

3. Create a system of reporting on geothermal projects 

4. Integrate with existing environmental, health and safety and planning regulatory 

frameworks. 
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6.1 Environmental Protection and Geothermal Energy 

 
To effect the principle that the protection of the environment is paramount, existing 

environmental protection law, including the public’s rights to information and participation in 

decision making processes under the Aarhus Convention, will apply to geothermal projects.   

Geothermal projects that involve deep drilling need to be assessed for any impacts on the 

environment before they can commence. Such ‘Environmental Impact Assessments’ are 

required under EU law (Directive 2011/92/EU).  The Environmental Impact Assessment 

(EIA) process ensures that projects that could have a significant effect on the environment, 

are assessed in advance, so that people are aware of what those effects are likely to be.    

An EIA for certain geothermal activities will take account of all the potential risks associated 

with that activity. The EIA process may result in the requirement for an Environmental Impact 

Assessment Report (EIAR).  This sets out the likely effects, both positive and negative on: 

• People 

• Flora 

• Fauna 

• Soil 

• Water 

• Air 

• Landscape 

• Cultural heritage   

 

The EIAR, which also sets out how any possible negative effects are to be dealt with, must 

be submitted with any planning application.  Some activities, such as deep drilling, may 

require an EIA.  In such cases, the EIAR will have to be submitted to the GSRO before 

activities under a geothermal authorisation (GEEL/GECL) could be allowed. 

The EU’s Birds and Habitats Directives established the Natura 2000 network of European 

sites, comprising Special Areas of Conservation and Special Protection Areas in Ireland.  

Any geothermal project that could have an impact on any of these sites must go through a 

process known as ‘Appropriate Assessment’, which results in a ‘Natura Impact Statement’ 

(NIS).  

The thresholds, requirements (including planning permission) and competent authorities for 

the environmental screenings and assessments required under EU law will be established 

as part of the regulatory framework for geothermal energy.  

As outlined in Figure 5.1 and Figure 5.2 below (Section 6.6.1), in addition to EIAs and AAs, 

further permissions may be required for any discharges or emissions. These will be under 
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the Environmental Protection Agency’s remit.  Similarly, any project that removes or diverts 

water, such as from groundwater or a borehole, may require a licence in accordance with 

water abstraction legislation.  

6.2 Ownership of Geothermal Energy 

To underpin the regulatory framework, it is proposed that ownership of geothermal energy, 

as a natural resource, will be vested in the Minister for the Environment, Climate and 

Communications, and that the Minister will be empowered to make specific regulations.  This 

will allow the regulatory framework to give certainty to significant geothermal projects that 

could be affected by other, subsequent projects.  

6.3 Geothermal Regulatory Authority 

The Geoscience Regulation Office (GSRO) of the Department of the Environment, Climate 

and Communications, will be the Geothermal Regulatory Authority.    

Other regulatory authorities assess activities that have impacts within their areas of 

responsibility, such as the environment, planning, as well as health and safety.  Geothermal 

projects, as new activities, will be assessed by the relevant bodies within their existing 

responsibilities.   

6.3.1 Heat volume guarantee 

As set out in Section 4, only certain types of geothermal project are likely to be affected by 

subsequent, neighbouring projects that would draw on the same geothermal heat resource.   

It is proposed that the regulatory framework will guarantee that operators of geothermal 

installations have access to a specific heat volume from specific geology for a specific length 

of time for a specific purpose. To operate the ‘guarantee’, all geothermal developments over 

a certain energy (kW) threshold will require a lease, entitling the holder to capture 

geothermal energy.  The State will then deny similar leases to any projects that could impact 

the guarantee to an existing project that continues to meet the lease requirements.  

6.3.2 Lease performance requirements  

Any deep-well projects that generate electricity and connect to the national grid for 

distribution to potential customers, will have a regulated electricity market to sell into.  For 

projects that generate heat only, there are geographical limitations on the ability to sell that 

heat, as it requires a dedicated, highly insulated distribution network from source to use.   

Buyers of heat would similarly be limited by geography to, in most types of projects, one 

geothermal heat source.  Other scenarios that also limit the ability to change a supplier of 
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geothermal energy are possible.   Leases that give a supplier a guarantee over a geothermal 

resource should therefore take account of the end-use of that resource to ensure that it is an 

efficient use of that resource.  

Consideration of a lease application will refer to:  

• the geoscientific calculation of the geological heat volume from which an operator is 

proposing to capture heat  

• criteria for determining if a project is a safe, efficient, and equitable use of a heat 

resource 

Regulation should also ensure that prices are fair, given the geographic limitations on 

competition. In developing the regulatory framework, the Department will determine how this 

can be best achieved and, if necessary to avoid monopolistic pricing, integrated with the 

licencing process. Situations where a single buyer might have power over a geothermal 

energy supplier (monopsony) will also be considered. Monopsony could result in 

underinvestment in geothermal projects. 

To continue to enjoy the guarantee, a project will have to meet performance requirements in 

respect of the energy supplied and its price to the end user.   

Most geothermal projects to date have been within the control of the end-user.  In these 

cases, the energy is not traded between two parties and there is no transaction or price to 

regulate. 

6.3.3 Lease duration 

The duration or term of the lease will reflect the need to obtain a return on investment over 

time and ensure that leases are not held indefinitely for systems that become inefficient.   

6.4 Thresholds 

It is proposed that different types of geothermal installations should be regulated differently 

under the new geothermal regulatory framework:  

• Any producing less than 25 kW of energy will not be regulated beyond the current 
regime for product standards for heat pumps (in effect excluding domestic 
geothermal heat pumps from the regulatory framework) 

• Those between 25kW and 70 kW will require registration with, and possibly 
authorisation by, the GSRO; and  

• Only those over 70 kW will require an exploration licence and lease from the 
GSRO.   
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6.5 Registration 

The information required in a proposed geothermal installation could include: 

• Location details to include land registry folio reference and eircode (where available), 

map of geothermal system extent; 

• Type of system (e.g., closed or open loop), maximum heat volume; 

• Number of boreholes and depth and angle (if applicable); 

• Name of installer.  

Already installed systems could be registered on a voluntary basis.   

The Department will ensure that any registration and authorisation system introduced will be 

as simple to use and as streamlined as possible.  

6.6 Licencing process 

Any proposed systems above the upper policy threshold (70 Kw) will in the first instance 

require a Geothermal Energy Exploration Licence (GEEL) from the GSRO to explore the 

geothermal resource.  Before a licencing process is introduced by regulations under the 

enabling legislation, further consultation will take place to ensure that the process is as 

transparent and efficient as possible. This section outlines the Department’s current thinking 

on how a licencing process would operate. Public consultation will be an integral part of the 

licencing process, in line with the Aarhus Convention on public participation in decision-

making and access to justice in environmental matters. 

6.6.1 Geothermal Energy Exploration Licence (GEEL) 

A Geothermal Energy Exploration Licence (GEEL) will be underpinned by a work 

programme, approved by the GSRO.  The GSRO will also assess the technical and financial 

capacity of the applicant to undertake the work programme.  

The objective of a GEEL will be to determine whether or not the geothermal resource can 

provide enough energy to make the proposed geothermal energy project viable.  Viable 

projects will require a Geothermal Energy Capture Lease (GECL). 

The area of GEELs will be awarded as a fixed area (km2), the extent of which will be 

determined by the GSRO in response to each licence application. 

The duration of a GEEL will be in the order of 6 years with a review period at the midpoint.  

The purpose of the review will be to ensure compliance of the conditions of the licence and 

to ensure that all data gathered during the course of the work programme is reported to the 
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GSRO. In certain circumstances, such as the need for additional data gathering, and if it is in 

the interest of the State, the GEEL may be extended. 

Consents for Activities under a GEEL 

The holder of a GEEL will be required to obtain the consent of a number of regulatory 

authorities in relation to proposed exploration activities. While not an exhaustive list the 

types of consents that may be required are shown in Figure 5.1.  Other regulatory authorities 

assess activities that have impacts within their areas of responsibility, such as the 

environment, planning and health and safety.  Geothermal projects, as new activities, will be 

assessed by the relevant bodies within their existing responsibilities.   

 

Figure 5.1: The types of consents/permits that may be required under a GEEL 

At any stage during the term of a GEEL a company may apply for a Geothermal Energy 

Capture Lease (GECL) if it is of the opinion that the geothermal resource is viable for energy 

production.  A GEEL application will be declined if any potential utilisation of the geothermal 

resource would impact on an existing authorisation’s access to a specific heat volume. 

6.6.2 Geothermal Energy Capture Lease (GECL) 

The capture of energy above the policy threshold from a geothermal resource will require a 

Geothermal Energy Capture Lease (GECL). 

A GECL will be underpinned by a Geothermal Plan of Development (GPOD), which must be 

approved by the GSRO.  The GPOD will cover the complete life cycle of the proposed 

development including construction (well drilling, plant construction, grid connection), 

sustainable production operations, and decommissioning.  

The area of GECLs will be determined on access to a specific heat volume, and not by a 

fixed area (km2).  Throughout the course of the lease the Operator must report on an annual 

basis to confirm compliance with the lease conditions, to report on the lessees’ current 



29 

 

understanding of the geothermal resource and to demonstrate that the geothermal resource 

is being managed in a sustainable manner.  

The duration of the GECL will be determined by the planned lifespan and return on 

investment of the geothermal system.  An indicative timeline for a GECL would be 30 years, 

but the duration of the GECL will depend on the complexity, cost and performance of the 

geothermal system. 

Consents for Activities under a GECL 

The holder of a GECL will be required to obtain the consent of a number of regulatory 

authorities in relation to the planned activities. While not an exhaustive list, the types of 

consents that may be required are shown in Figure 5.2.  Other regulatory authorities will 

assess geothermal activities as relevant to their existing responsibilities.   

 

Figure 5.2: The types of consents that may be required under a GECL 

6.6.3 Data Reporting 

The holders of GEELs and GECLs shall keep and furnish to the GSRO, free of charge and 

within time limits that will be specified by the GSRO, such records, data, interpretations and 

other information as the GSRO may specify, hereinafter collectively referred to as “data”.  

Such data will be used by the GSRO to perform its functions. 

Geological Survey Ireland is the national Earth science data repository, and a division of the 

Department of the Environment, Climate and Communications. In the interests of the State, 

the Department will be entitled at any time to make use of any data received from a 

geothermal authorisation holder for the purpose of developing geothermal energy in Ireland. 

This would include the updating of regional geothermal models and publishing national and 

regional maps. 

All data which are furnished under the provisions of a geothermal authorisation 

(GEEL/GECL) will not be disclosed to any person not in the service or employment of the 

State until a period of confidentiality to be determined by the GSRO has elapsed from the 
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date of data submission/completion of data acquisition. It is envisaged that this 

confidentiality period will be in the order of 3 to 6 years. 

If a GECL is not granted following a GEEL, the GSRO will be immediately free to release or 

otherwise disseminate such data provided under the provisions of the GEEL. 

Before the types of data that will be required under regulations are specified, a separate 

consultation exercise, supported by technical papers, will be undertaken.  

6.6.4 Facilities Decommissioning  

It shall be the responsibility of the holder of a geothermal authorisation (GEEL / GECL) to 

make provision for, to carry out and to meet the decommissioning costs of fixed facilities to 

the satisfaction of the GSRO and in accordance with good industry practice and law. 

For facilities constructed under a GECL, the authorisation holder shall submit to the GSRO 

for approval, a decommissioning plan setting out proposals for the abandonment, following 

permanent cessation of operations in the area, of all fixed facilities relating to such 

operations.   

The holders of a GECL shall have in place a decommissioning security by each lessee for its 

share of the decommissioning costs. 
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7 Data, Knowledge Gaps and Research Areas 

Data gathering and knowledge management is critical to advancing geothermal development 

in Ireland.  In Geological Survey Ireland’s publication “An Assessment of Geothermal Energy 

for District Heating in Ireland” the high cost of subsurface drilling was identified as one of the 

key barriers to the development of geothermal in Ireland. The high cost translates to difficulty 

in potential projects obtaining funding to drill the wells that are needed to gather information 

on geothermal resources. This high cost is a consequence of a lack of data on the key 

geological factors that determine the quality of a geothermal resource. Addressing geological 

uncertainty is critical to the success of geothermal projects at almost every step of the 

planning and development process. Publicly available, high-quality subsurface data should 

be collected and disseminated through the National Geothermal Database, which will 

contain maps, tools and best practise guidelines. It is vital therefore that a program of 

geological data gathering is undertaken to encourage geothermal development. In particular, 

it is recognised that a programme of deep drilling and deep geophysics will be required to 

address the knowledge gaps. 

In addition to facilitating decarbonisation through encouraging geothermal development, it is 

also imperative that regulatory authorities have access to the necessary data to perform their 

functions. Data will be used in decision making for licence awards, ensuring safe 

developments, implementing best practises for resource management and to protect the 

environment.  

Engaging in a program of data gathering, and encouraging associated research based on 

this data, will also serve to develop indigenous geothermal expertise, and create green 

economy jobs.  The Department’s National Geothermal Database will house the data. 

The Department will prepare a paper on the importance of subsurface data to progressing 

geothermal development and how this data could be provided.  This work will be taken 

forward with the Geothermal Energy Advisory Group.  In addition, the Department will 

prepare a paper explaining induced seismicity, which is associated with some geothermal 

systems, the risks that can arise with this activity, and how subsurface data will be used to 

identify and mitigate such risk.  The paper will inform engagement with the public on the 

topic.  
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8 Conclusion 

This draft Policy Statement on Geothermal Energy is an important step in removing barriers 

to the use of geothermal energy as a reliable, constant source of renewable energy in 

Ireland that can contribute to achieving our Climate Action goals.  The final Policy Statement 

will follow a period of public consultation and the Strategic Environmental Assessment and 

Appropriate Assessment.  It will set out the proposed regulatory framework, informed by 

engagement with the public, and further work in the collection of data on Ireland’s 

geothermal resources.   


