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Policy objectives being pursued:

1.
Facilitation of the development of large scale geothermal energy in order to increase its contribution to renewable energy targets for Ireland.

2.
Avoidance of over-regulation of small scale projects

Policy options considered for Key Issues

Key Issue 1: 
Should there be a stand-alone Bill or amendment to existing natural resource legislation?

Option 1: 
Do nothing, i.e. no new legislation
Option 2: 
Integrate into minerals legislation principally by changing definition of minerals to include geothermal energy
Option 3: 
Develop specific legislation for geothermal energy

Option 3 is preferred.

Key Issue 2: Scope of the Bill

Option 1: 
Regulate the resource only using a licensing system modelled on the draft Minerals Development Bill
Option 2: 
Regulate the resource, plus regulation of pipelines, district heating infrastructure and market regulation including price structure and feed-in tariffs
Option 3: 
Regulate the resource and groundwater abstraction and reinjection

Option 1 is preferred.

Key Issue 3: Royalties for production licences
Option 1: 
No provision for royalty

Option 2: 
Negotiate on a case-by-case basis

Option 3: 
Prescribe royalty rates for inclusion in new geothermal licences, which can then only be changed by agreement between the parties, regardless of any change in royalty rates that are subsequently prescribed.

Option 4: 
Prescribe royalty rates and provide that these rates would apply to all licences, including existing licences
Option 4 is preferred. 

Key Issue 4: Improving information on geothermal developments.

Option 1: 
The ‘Do Nothing’ Option (No register established);

Option 2: 
Geothermal installation information submitted on a voluntary basis for inclusion in a publicly available register;

Option 3: 
Provide a statutory basis (regulations) for collecting information on geothermal installations for inclusion in a publicly available register.
Option 3 is preferred.

	OPTIONS

	
	COSTS
	BENEFITS
	IMPACTS

	KEY ISSUE 1: Stand-alone legislation

	Option 1: Do nothing
	None
	None
	Renewable energy source underutilised

	Option 2: Integrate into minerals legislation principally by changing definition of minerals to include geothermal energy
	Small cost in redrafting Minerals Development Bill. Increased cost to industry by requirement to apply inappropriate measures
	Savings to State because of simplicity in drafting
	Unwanted legal complications introduced. Less likely to encourage development as a result.

	Option 3: Stand-alone Bill
	Costs to State in drafting and passing new legislation
	Clarity and suitability reduces compliance burden
	Increased use of low carbon renewable energy source

	KEY ISSUE 2: Scope of Bill 

	Option 1: Use Minerals Bill as model 
	None
	Reduction in costs and time by modification of up-to-date relevant legislation
	

	Option 2: Include district heating infrastructure and market regulation
	Opportunity costs to industry because of longer drafting time. Risk that legislation would be less widely appropriate
	More complete package of for geothermal energy
	Negative impact by slowing introduction of most pressing measures

	Option 3: Include groundwater licensing
	Cost to State by duplication of resources between competent authorities.  
	Cost savings to developer by only having to obtain one licence
	Different objectives of groundwater and geothermal licences likely to  be difficult to reconcile: consequent risk of ineffective licensing system


	OPTIONS

	
	COSTS
	BENEFITS
	IMPACTS

	KEY ISSUE 3: Royalties for production licences

	Option 1: No provision for royalty
	Cost  to State if royalties become warranted
	Industry assured the royalty would not be charged. Savings to State since regulations not  required
	Negative impact if lack of royalties becomes controversial

	Option 2: Case by case negotiation
	Substantial costs in process of agreeing royalty
	State and industry benefit if rates are tailored to  individual circumstances
	Likely to delay licences; uncertainty on terms could deter investment

	Option 3: Prescribed 

royalty rates that cannot be changed once included in licences 
	Initial rates likely to be low. Possible costs to State if these cannot be increased if warranted. 
	Benefit to industry of security of terms. Cost savings compared with case-by case negotiation
	Risk of negative publicity if terms are seen to be too low and cannot be changed

	Option 4: Changes in prescribed rates to apply to all licences
	Possible cost to industry raising finance because of uncertainty.
	Will ensure equity  for all developments
	Most likely to achieve terms acceptable generally

	KEY ISSUE 4: Improving Information on Geothermal Developments

	Option 1: Do nothing: no register established
	None
	None
	Negative impact caused by lack of information for policy formulation and to industry

	Option 2: Rely on voluntary data collection and publication
	Costs to industry in providing data. Costs to State in soliciting data and publication
	None
	Smaller negative impact but register likely to be very incomplete, limiting its value

	Option 3: Provide statutory basis for data collection and publication
	Costs to industry in providing data.

Costs to State in collecting data and publication 
	Small saving to industry because of data availability and avoidance of duplication of effort in collecting it
	Positive benefits to State and industry through access to reasonably complete data


In summary, comparative international experience, the constitutional position regarding ownership of the geothermal resource, the real potential of the sector to provide renewable energy and the analysis of costs benefits and impacts of the key issues, all point to the course recommended in this document, i.e. specific legislation for regulation of exploration and development of geothermal energy as set out in the General Scheme.
2.
Policy Context AND OBJECTIVES
2.1
Policy Context

The need to increase the use of all forms of renewable energy is now well established at both national and EU level. The Revised Programme for Government includes a commitment to move away from fossil-fuel based energy production through investment in renewable energy. The EU Directive on the Promotion of the Use of Energy from Renewable Sources (2009/28/EC) has set a target that 16% of gross energy consumption in Ireland will need to come from renewable sources by 2020, with a corresponding target of 12% for heat. The Directive recognises geothermal energy as one of the means by which this target can be met. The heat market in Ireland consumes approximately one third of primary energy supply and is very highly dependant on fossil fuels.  Alternatives to fossil fuels for direct heating include biomass, Combined Heat and Power (CHP), and geothermal energy. 

Geothermal energy is defined at European level as “energy stored in the form of heat beneath the surface of the solid earth.” This is a broad definition that encompasses a wide variety of resources. These range from those at low temperature near the surface to high temperature resources that can be several kilometres deep. They can be exploited by a number of different technologies, ranging from those suitable for providing space heating for individual buildings based on low temperature resources, to substantial power stations exploiting high temperature resources. There are many ways of classifying methods of exploiting geothermal energy but the following is appropriate in the present context:
1. Shallow closed loop Ground Source Heat Pumps (GSHPs) for individual premises including residential, commercial, industrial etc. (depths to 400m);
2. Shallow open loop GSHPs with reinjection or discharge to surface waters, with water sources for individual premises using groundwater or warm springs (depths to 400m);
3. Open loop systems, either alone in combination with other heat sources, for district heating or otherwise providing heat to multiple users, including via GSHPs and direct uses, and possibly micropower generation (depths of ca 500m to 2km);  

4. Open loop systems for power generation (depths 1 to 2km); and
5. Enhanced geothermal systems for power generation plus cascades for heating etc for large commercial uses (depths of about 4 to 10km). These systems are still at the development stage and are unlikely to be commercialised for some time.
Of these, the first three categories above currently have potential in Ireland. Technological developments, such as those leading to commercialisation of Enhanced Geothermal Systems, will be required if there is to be any significant electricity generation because of relatively low temperature gradients with depth.  

Current state of development and knowledge of geothermal resources

A 2009 study by Allen and Burgess
 reported that there are about 9,500 domestic heat pumps (including at least 1,500 air source heat pumps) with a total capacity of 164MWth, representing 0.3% of heat demand. This is an increase of 8,000 since the last similar survey in 2004.  This increase has been assisted by the grants available through the Sustainable Energy Authority of Ireland (SEAI). The vast majority of these are for single houses, producing 10 to 15 kWth, but there are a number of larger installations for heating and cooling a variety of buildings, including hotels, offices, medical establishments and swimming pools. Most are around 50kWth but larger ones exceed 1MWth. 
A number of countries, which do not enjoy significantly more favourable geological conditions than Ireland, have substantially more installed capacity than Ireland, even allowing for greater populations and land areas. For instance, in 2005 Sweden had nearly 100 times the installed capacity of Ireland, which suggests that there is potential to increase the contribution of geothermal energy in Ireland.  The International Energy Agency noted, in its 2007 report entitled “Renewables for Heating and Cooling
”, that the Swedish achievement required strong supporting policies. 
The market for GSHPs in the UK is at a similar stage of development to that in Ireland. A report prepared in 2009 for the UK Environment Agency concluded that it was feasible to increase the number of GSHPs in the UK from the current 8,000 to between 320,000 and 1,200,000 by 2020
 though significant challenges would have to be met. 
In 2004, SEI (now SEAI) published a substantial report prepared by CSA, an Irish firm of geological consultants now part of SLR, assessing geothermal resources in Ireland, based on the current level of knowledge. The report concluded that there was considerable potential for greater exploitation of shallow resources (Categories 1 and 2 above), and some potential for deeper systems for district heating.  Deep resources that can be commercially exploited with current technologies are only likely to occur in areas where the geothermal gradients exceed Irish norms.   One such “hot spot” is known to occur at Newcastle, Co. Dublin, and is currently the subject of commercial interest.  A 1440m deep exploratory borehole has been drilled by GT Energy and intersected water bearing fractures with temperatures of 46.2˚C and GT Energy is carrying out further exploration, part-funded by SEAI
.
A significant limitation to the report in terms of its assessment of deep resources is there was only a very limited amount of relevant information on deep geology on which the assessment could be based. It is therefore not possible to identify where, if at all, such resources actually exist outside a small number of known sites. 

Stakeholder consultation
A web-based consultation was held during 2008 seeking views on the potential for geothermal energy development in Ireland and the barriers to such development. Further details of the results are given in Section 5 of this RIA. 
The main conclusions drawn from this for shallow geothermal development are that:

· the immediate potential for development is for shallow geothermal resources for individual buildings, especially in the commercial area; and

· this can proceed without further regulation, although additional promotional measures may be required if it is to reach its full potential. 
These might include improved standards and certification of installers and installations, and education of architects and engineers, so that the potential for using geothermal energy is considered at early stages in building design. 
In relation to deep geothermal energy, potential developers stated that the lack of any system regulating ownership and access rights for both exploration for and development of geothermal energy was a major barrier to investment, since the uncertainty over ownership and the lack of security of tenure made such investments unacceptably risky. 

Regulation in other countries
A number of approaches have been adopted or are under consideration for the regulation of geothermal energy elsewhere. This is not surprising since they have to be founded in the fundamental legal principles of resource ownership, which differ significantly from country to country.

The Common Law jurisdictions are most relevant, and specific legislation has been introduced in the Northern Territory of Australia, South Australia, Queensland, Tasmania, Victoria, Western Australia, British Columbia, and Nova Scotia.  This legislation generally provides for a system of exploration and production licensing on the basis of a claim to State ownership of the resource. A distinction is made in most jurisdictions between high and low temperature resources and the latter are commonly exempted from the licensing requirements. Provision is generally made for the payment of royalties, at rates either set out in the relevant Act or set by regulation. In New Zealand, geothermal energy is regulated as groundwater but is also subject to the Treaty of Waitangi (relating to Maori rights).
A wide variety of approaches have been adopted in Europe with geothermal energy regulated through land use planning, minerals law, or as groundwater, or through a combination of the above. The GTR-H study
 conducted at EU level of the regulatory requirements for geothermal energy resources was completed in 2009. 
Its high level recommendations were that:
· legislation needs to clearly define the ownership of the resource at a national level;
· the state ownership must be defined in legislation similarly to other natural resources; and

· legislation should give the state the right to use the resources and to grant licences for the exploration, development and production of geothermal energy. 
Existing regulation in Ireland
A review of the existing regulatory regime in Ireland was carried out and the position is set out in Table 1 below. This review confirmed the reality of the ownership issues raised during the public consultation. There also appear to be some planning issues that might benefit from clarification. Potential regulatory gaps in relation to district heating networks concern both access rights to allow their installation and any possibly pricing or other market issues. 
This RIA addresses the provision of a legislative framework for the exploration for and extraction of geothermal energy. It does not address complementary measures that would be required to increase usage through promotion, or possible issues with other regulatory regimes such as those mentioned above.  
	Type of Geothermal Development
	Planning

Permission
	Environmental

Impact

Assessment
	Water Discharge Licence
	Water Framework Directive
	Building regulations
	Integrated
Pollution Prevention and Control
	Planning And Development (Strategic Infrastructure) Act 2006 

	Closed loop GSHPs
	Exempt via SIs 83 of 2007 and 235 of 2008 for installations at existing buildings.
	Required for drilling, not required for horizontal loops
	No discharge, therefore no licence required
	Not applicable
	These set general standards for use of renewable energy, and require work to be carried out in a workmanlike manner with proper materials. Guidance notes elaborate on these generalities.


	Not required
	Not applicable

	Open loop GSHPs
	Nominally exempt via SIs 83 of 2007 and 235 of 2008, for installations at existing buildings but EIA regulations appear to negate this if drilling is involved.
	Required for drilling
	Required
	Abstractions above a threshold, and reinjection will need to be licensed.
	
	
	Applies to developments with a heat output of 300 megawatts or more. 

	Deep systems
	Required
	
	
	
	Not relevant
	
	

	Exploration
	Probably required for drilling, or other works
	Possibly required
	Not required
	Does not materially affect
	Not relevant  


	
	Not applicable

	Table 1: Current regulation of geothermal exploration and development


2.2
Policy Objective
The policy objective for geothermal energy is to facilitate developments of larger scale systems, without discouraging smaller scale development by over regulation, thus increasing the contribution of renewable energy sources to national energy requirements and creating potential for additional employment in the sector.  In order to achieve this, it will be necessary to make better regulatory provision for the development of geothermal resources. 
3. policy Options

3.1 
General

The “do nothing” option would be likely to result in continued development of individual geothermal heating projects. Larger scale developments would continue to be blocked by the uncertainty over title to geothermal energy. Developers would also be required to reach individual agreements with numerous landowners if they wished to drill into their property. This increases the risk that such projects would not proceed because reasonable agreements could not be reached.

Article 10.1 of the Constitution states that “All natural resources, including the air and all forms of potential energy, within the jurisdiction of the Parliament and Government established by this Constitution and all royalties and franchises within that jurisdiction belong to the State subject to all estates and interests therein for the time being lawfully vested in any person or body.”
It has been concluded that geothermal energy is the property of the State by virtue of this Article. It was also concluded that it does not fall under general property law and that there are therefore no other estates or interests. Primary legislation would be necessary to give practical effect to the provision of the Constitution and to support the development of geothermal energy.   Alternatives to legislation were therefore not considered further since they could not fulfil the policy objective set out in Section 2.2 above.
3.2 Key issues

In assessing the regulatory impact of the proposed Bill, attention has been focused on a small number of key issues that have the potential for significant impacts. These are: 

1. Should there be a stand-alone Bill, or amendments to existing natural resource legislation?
2. Scope of the Bill; 
3. Royalties for Production Licences;
4. Improving information on geothermal developments.
Various options were considered for these issues and the alternative options.  A multi-criteria approach has been adopted which is discussed in the following sections.  In the tables for each option, the following 7 point scale option has been used: 
· Highly positive
(+++)

· Moderately positive
(++)

· Slightly positive
(+)

· Neutral


(0)

· Slightly negative
(-)

· Moderately negative
(--)

· Highly negative
(---)
The geothermal sector is small and at early stage of development. Any legislation would be entirely new and the private sector in particular could therefore have no solid basis on which to quantify costs or benefits. Under these circumstances, it was considered that it would have been disproportionate to attempt such quantification when the proposed legislation evidently has only small macro-economic effects. A qualitative approach has therefore been adopted to assessing costs and benefits.
4. COSTS, BENEFITS AND IMPACTS

4.1 Impacts Common to all Issues

4.1.1 Impacts on national competitiveness 
The geothermal energy industry is small, producing less than 1% of Irish energy needs. On the basis of current knowledge indicating a relatively low grade of geothermal resources, and the low base of its development, it is self-evident that there would be no substantial impact on national competitiveness.

4.1.2
Impacts on the socially excluded or vulnerable groups
There would clearly be no impacts on either of these groups.

4.1.3
Impacts on the environment 
Space heating is a significant contributor to greenhouse gas emissions in Ireland. A principal justification for proposing legislation to facilitate the development of geothermal energy is that it represents a low carbon alternative to oil or gas. It has been estimated that geothermal direct heating world wide reduced CO2 emissions in 2005 by 24 million tonnes
. This equates to approximately 0.25 kg/kWhr of heat produced. However the level of savings is quite variable depending on the quality of the resource and the technology used to exploit it. In particular, GSHPs use significant amounts of electricity, with the result that carbon savings depend on the mix of fuels used in its generation. A high proportion of electricity used in Ireland is generated from fossil fuels meaning that the carbon reduction from using a GSHP is from 0.09 to 0.16 kg/kWhr depending on the heating system displaced. This suggests that about 20,000 to 30,000 tonnes of CO2 are being saved a year by the geothermal systems currently installed. The carbon savings will increase as the proportion of renewable energy used for electricity generation rises from its current modest level, in addition to savings resulting from increasing use of GSHPs. A combination of 20% of buildings heated by GSHPs using electricity, 20% of which  has been generated from renewable sources, could give CO2 savings of the order of 0.5 million tonnes a year, compared with Ireland’s current emissions of approximately 7 million tonnes per annum. However, it should be noted that achieving this level of market share would have considerable implications for electricity demand. In addition, a wide range of measures would be required to complement this proposed Bill which mainly addresses exploration for and development of deep geothermal energy.
Deep geothermal systems of the type whose development would be mainly facilitated by the proposed Bill would save significantly more per unit of heat if they could be used directly without the need for a heat pump.  A single 20 MW geothermal plant (which would be sufficient to provide heat for 2000 houses or about 20 substantial commercial buildings such as the IKEA store in Ballymun) would be expected to reduce CO2 emissions by 8,000 to 12,000 tonnes a year of CO2. It is not possible to make any realistic projections of the number of such projects that might be supported from deep geothermal resources in Ireland because of the very limited knowledge that is available of such resources. Enhanced geothermal systems would, if commercialised, allow electricity generation. Geothermal power plants commonly have a capacity of about 100MWe and produce about one sixth of the CO2 of a gas-fired plant. 
As with any form of development, there is potential for local adverse impacts that must be addressed as part of the consent process. Surface facilities are small and would not be expected to any have significant effects. The main potential impacts arise from the fact that large volumes of water have to be abstracted and discharged, either to surface or preferably reinjected into the source aquifer. 
Possible issues include: subsidence; microseismic events; pollution by brines if cooled water is discharged to surface waters; thermal pollution; interference with other beneficial uses and/or other aquifers; uncontrolled artesian flows; and contamination of aquifers by chemicals injected into the wells. 
There is now widespread international experience with large scale geothermal projects some of which, like those in the Paris Basin, have operated for many decades. It is clear that these risks can be properly mitigated by good design and management. In addition, the proposed Bill would be complementary to planning and environmental regulation, so that these potential impacts can be properly assessed during the permitting process for individual applications under those regulatory regimes.
Geothermal exploration has much in common with mineral and onshore petroleum exploration. Most exploration is non-invasive and should have no significant impacts. If the proposed Geothermal Development Bill were enacted, the Minister would publish a code of environmental practice, compliance with which would be mandatory, as is already the case for minerals exploration. This approach has been successfully implemented in mineral exploration for many decades.
Later stages of exploration and assessment involve the drilling of deep wells, followed by testing. If not properly managed, this would have the potential for more substantial impacts on aquifers or surface waters, and some waste would be generated. For this reason, it is proposed that such activities would require specific permission. This would allow the Minister to ensure that any test wells are appropriately sited and managed to avoid significant impacts.
It is clear that the substantial potential benefits in CO2 savings from additional geothermal developments would outweigh the limited local potential negative impacts from well regulated geothermal developments.
4.1.4
Policy changes in an economic market/Impact on consumers:
There are no proposals in the proposed Bill which would have any significant impacts in these areas.

4.1.5 Impacts on the rights of citizens:
The General Scheme contains provisions for compulsory acquisition of way leaves and land which represents an interference with rights to private property. The provisions are modelled on those in the draft Minerals Development Bill, which have been examined in detail ensure compliance with the Constitution and the European Charter of Human Rights. In any case, to judge from experience with mineral development since 1940, such powers would rarely if ever need to be used, other than for acquisition of underground way leaves more than 10 metres below surface. These are deemed by the Planning and Development (Major Infrastructure) Act 2006 to have zero value, unless the contrary is shown, and their acquisition is therefore not a significant interference with property rights.  It is concluded that the compulsory acquisition procedures are necessary and proportionate, in order to assist the beneficial development of this form of renewable energy.
4.1.6
Compliance Costs
There is a proposal in the General Scheme which would allow the Minister to exempt many forms of geothermal energy from licensing requirements.  This would ensure that few compliance costs are incurred by the types of development for which regulation related to the ownership of geothermal energy is not required. For the limited number of large development projects that would require licensing, and for exploration, there would be costs similar to those arising for minerals exploration and development and which are generally accepted as proportionate.  For instance, the annual cost of compliance with a Prospecting Licence (PL), apart from work requirements, is in the region of €2,000.  The cost of administering the PL system is estimated at approximately €1500 to €2000 per licence per annum.  Similar costs would be expected to apply to geothermal exploration licences.
Any costs specific to key issues are discussed in the appropriate section of this RIA.
4.1.7
North-South and East-West Relations
This Bill would have no particular implications for either North-South or East-West Relations.  However, close liaison is being maintained with the Department of Enterprise, Trade and Investment (DETI) in Belfast to share experience since research into the need for geothermal energy legislation is being undertaken there. There is also potential for cooperation in the assessment and promotion of the deep geothermal resources in Ireland.
4.2 Assessment of Costs, Benefits and Impacts for Key Issues
4.2.1 Key Issue 1 - Should there be a stand-alone bill or amendment to existing natural resource legislation?
Policy Context

Following industry representations that uncertainty over ownership and lack of access rights were hindering the development of geothermal energy, it was decided to critically examine the need for a specific legislative framework to facilitate geothermal exploration and development.
The following options were considered:

Option 1:  No new legislation. 
As stated at 3.1 above, the “do nothing” option would not be likely to prevent the continued development of small scale, shallow, individual geothermal heating projects, which have proceeded heretofore without the benefit of specific regulation.  However, it would not address the problems identified by the sector as barriers to larger scale developments described in Section 3.1 and it is clear that no exploration for or development large scale deep geothermal resources would take place without legislation to clarify ownership and access rights. The reason is that this adds legal risks to the already high geological risk inherent in exploration for and development of underground natural resources Since any solution would involve potential infringements of property rights, there is no alternative to primary legislation as a method of fulfilling the policy objective set out in Section 2.2 above. There would be environmental costs to the State through failure to take full advantage of this renewable energy source, as set out in Section 4.1.3.
Option 2:  Regulate by amending minerals legislation.
To exercise this option would in effect mean including geothermal energy in the definition of minerals for the purposes of the Minerals Development Acts.  Superficially this would appear to be a reasonable approach since the opportunity is presented by the forthcoming new Minerals Development Bill to make such change to the definition.  It would represent the next step up from the do nothing approach ruled out in the previous paragraph. This approach has been adopted in some other common law jurisdictions, for example Tasmania. However, it would not be as simple as it might seem.

There is a long standing history of mineral ownership and extraction with associated legal issues, precedent and legal rulings.  Minerals legislation was framed in the context of these issues which are not relevant to geothermal energy. Simply including geothermal energy within the definition of minerals would risk having these apply to geothermal energy resulting in unnecessary complications, which might render the legislation ineffective in facilitating development of geothermal energy.
Article 10 of the Constitution states:
1. “All natural resources, including the air and all forms of potential energy, within the jurisdiction of the Parliament and Government established by this Constitution and all royalties and franchises within that jurisdiction belong to the State subject to all estates and interests therein for the time being lawfully vested in any person or body.



2. All land and all mines, minerals and waters which belonged to Saorstát Éireann immediately before the coming into operation of this Constitution belong to the State to the same extent as they then belonged to Saorstát Éireann.


3. Provision may be made by law for the management of the property which belongs to the State by virtue of this Article and for the control of the alienation, whether temporary or permanent, of that property.


4. Provision may also be made by law for the management of land, mines, minerals and waters acquired by the State after the coming into operation of this Constitution and for the control of the alienation, whether temporary or permanent, of the land, mines, minerals and waters so acquired.”
Geothermal energy is the property of the State by virtue of this Article.  It does not appear to fall under general property law and there are therefore no other estates or interests, unlike minerals.  Requiring extensive technical drafting to ensure that the many provisions relating to the private ownership of minerals did not apply to geothermal energy would largely negate the apparent advantages of the simplicity of a mere change of definition.
The characteristics of geothermal energy are thus sufficiently different from minerals to suggest that separate legislation would be more appropriate.  This is expanded on under Option 3 below.
Option 3:  Develop specific legislation for geothermal energy
In the interests of clarity, it is preferable, where possible, to locate discrete legislative provisions in appropriate Acts that are designed for the specific purpose and where interested parties may readily know where to find them.  This argues in favour of a specific Act for geothermal energy.

Furthermore, the physical characteristics of geothermal energy are sufficiently different from minerals to suggest that separate legislation would be more appropriate.  Variations in temperature of rocks or underground water from which geothermal energy is derived are, as properties of the substances, substantially different in legal terms from the substances themselves.  Moreover, while there are some similarities in the activities involved in exploration for geothermal sources and minerals, production from a geothermal source is very different from the activities involved in minerals extraction.  In addition, geothermal resources, if properly developed, are regarded as a renewable resource, although ultimately they are not infinite.  Minerals, on the other hand, are seen as more immediately non-renewable.
Conclusion

The options discussed above were assessed against the following criteria:
Administrative Ease;
Regulatory Clarity;
Security of Tenure to Investors;
Facilitating Development of Geothermal Energy; and Environmental Impact.
The results are shown in the following table. 

	Criteria applied
	Option 1: 
No new legislation. 
	Option 2:  Regulate as for minerals.
	Option 3:  Develop specific legislation for geothermal energy

	Administrative Burden
	+++
	-
	--

	Regulatory Clarity
	---
	--
	+++

	Security of Tenure to Investors
	---
	++
	+++

	Facilitating Development of Geothermal Energy
	---
	++
	+++

	Environmental Impact
	0
	+
	++


Specific legislation is clearly the best approach.
4.2.2 Key Issue 2 –  Scope of the Bill
Policy Context
Provision of a framework for development of geothermal energy is a new area of legislative endeavour in this jurisdiction. The Bill would need to deal with a range of matters such as ownership of the resource, regulation and licensing of exploration and development, ancillary rights and protection of third party interests. While aspects of the Bill could mirror the main components of minerals development legislation, other elements would be specific to geothermal energy owing to important differences between minerals and energy.  A full package of measures to accelerate the development of geothermal energy would be wide ranging. In addition to the issues specific to geothermal energy, others would apply to the general heat market. Promotional measures would not normally require primary legislation.   
The following options were considered for inclusion in this proposed Bill:

Option 1: 
Provide for licensing exploration for and development of geothermal energy but excluding small scale developments and use the Minerals Development Bill as a model.  

The Minerals Development Bill, which is at an advanced stage in drafting, makes provision for the consolidation and updating of minerals legislation.  It will provide an up to date framework for regulation of the minerals sector.  There are sufficient similarities between minerals and geothermal energy, particularly in relation to exploration, to suggest this approach.  However, there are sufficient and important differences, as discussed under Key Issue 1, to merit a stand alone Act.  It was decided to allow small scale geothermal energy installations to be excepted from regulation under the Bill. These are mainly domestic systems, several thousand of which have been installed without specific regulation of the ownership of the resource. A licensing requirement for such developments would have imposed unnecessary regulatory burdens, without any countervailing benefits, and would be likely to decrease the pace of development in this area. It was felt more appropriate, therefore, to focus the new Bill on regulation of exploration and developments of significant size and capacity where it is considered necessary to provide regulation to facilitate their development. It was considered desirable, however, to provide for collection of information on small scale developments and this is addressed in Key Issue 4.

Compliance costs would be as set out in Section 4.1.6. There would be benefits to industry by providing a clear regulatory system conferring necessary security of tenure based on one known to be cost-effective for minerals. 

In addition to this base case, consideration was given to two possible extensions in scope, which are examined in the following paragraphs. These are independent of each other so there would be no additional costs if both were included. They have therefore been considered solely on their individual merits. 
Option 2: 
As Option 1, plus regulation of pipelines, district heating infrastructure, and market regulation, including price structure and feed-in tariffs. 

If a geothermal energy resource is to be developed for distribution of heat to other locations, it will be essential for networks to be constructed to transmit and distribute the heat, for instance in district heating systems. In addition to the physical infrastructure, a number of market related issues arise, including potential monopolies, competition and feed-in tariffs. Consideration was given to including provision in this Bill to regulate these matters. The principal benefit would be the provision of a complete package of measures for the development of large scale geothermal energy resources but at a cost to other sectors by focusing on only one heat source.  Policy on these issues is currently under development elsewhere in the Department with regard to holistic regulation applicable to communal heating systems using various energy sources.  Inclusion of the necessary provisions would have significantly delayed preparation of geothermal legislation, without which little work would have been carried out on identifying and developing geothermal energy resources. These delays would represent a significant opportunity cost to industry, particularly to the project at Newcastle that is currently under assessment where several million euros have been spent. There would be a cost to the State in delays in developing this resource and benefiting from the resultant carbon savings.  
Option 3:
  As Option 1, plus provision for groundwater licensing issues 
The Water Framework Directive (WFD) requires licensing of significant groundwater abstraction and re-injection. Since groundwater is the transmission medium for large scale geothermal development, such licensing will apply to it.  Consideration was given as to whether these licences should be integrated with geothermal energy licences or included within general licensing regulations that will transpose the WFD. Such regulations are currently in preparation by the Department of Environment, Heritage and Local Government. There would be benefits for developers in only having to obtain one licence and it would be easier to ensure that both aspects are properly integrated. Difficulties would arise in reconciling the different purposes of abstraction and reinjection licences in comparison with geothermal production licences. In particular, the former grant long term rights and are thus difficult to modify.  Groundwater licences need to be reviewable to ensure continued aquifer protection. Administrative costs would also be incurred compared with separate licences because of the different expertise that is required for the two functions. 
Conclusion

The options discussed above were assessed against the following criteria:

Speed of Delivery of Legislation;
Regulatory Clarity;
Facilitating the Development of Geothermal Energy; and
Environmental Impact.
The results are shown in the following table.
	Criteria Applied
	Option 1: Use the Minerals Development Bill as a model to regulate the exploration for and development of geothermal energy but excluding small scale developments 
	Option 2: As Option 1, plus regulation of pipelines, district heating infrastructure, and market regulation, including price structure and feed-in tariffs
	Option 3:  As Option 1, plus provision for groundwater licensing issues

	Speed of Delivery of Legislation
	++
	---
	--

	Regulatory Clarity
	+
	++
	+

	Facilitating the Development of Geothermal Energy
	++
	+++
	+++

	Regulatory Burden

(both on the regulators and the industry)
	-
	0
	---

	Environmental Impact
	0
	-
	0


The combination of speed of delivery and the level of regulatory burden afforded by Option 1 outweigh the greater clarity associated with Option 2.  Option 3 is clearly inferior to Option 1.  Option 1 has therefore been adopted.  
4.2.3 Key Issue 3 - Royalties for Production Licences 
Policy Context

If development of geothermal energy is to be carried out by the private sector under licence, the system of royalty to be used, if any, will need careful consideration. Any system would need to balance the right of the State to receive a fair return for the use of its resource against the need to encourage the private sector to invest. Decisions on the actual level of fees and royalty could be set out in regulations, but it will be necessary to include the relevant policies and principles in the primary legislation. The following possible systems have been considered:

Option 1: No provision for royalty.

Industry throughout Europe has been advancing a case that royalties should not be charged on geothermal energy because it is a renewable resource. This is not a convincing argument since the fundamental bases for charging a royalty are as payment for the use of a resource and capture of a share of any economic (scarcity) rent which can arise from exploitation of renewable resources.  It is also argued that the relatively low grade of most European geothermal resources means that any significant royalty would make them uneconomic. This may be correct but could easily be addressed by setting the rate at zero to encourage development. 
There would be benefits to industry because of the high degree of certainty that royalties would not be charged. In the event of a decision at a later date that royalties should be charged, primary legislation would be required.  This would result in costs to the State. The amount that the private sector is charged for the use of the State’s natural resources can be a controversial topic, and there is therefore a possible negative impact in terms of public acceptability.
On balance, having regard to the resource being licensed and the importance of the State obtaining a share of any economic rent that this gives rise to, there is a compelling case to allow for the possibility of some form of royalty/payment to the State, but in a way that will ensure that payments can be calibrated to ensure the potential of the sector is not negated.

Option 2: Negotiate on a case-by-case basis

This is the current system for minerals, but it is proposed to apply a degree of pre-determination in the new Minerals Bill.  While it is technically possible to tailor the position for each development, it has serious disadvantages, especially the uncertainty that it creates, and the costs and time involved in negotiation.  In addition, the main argument for setting royalties individually relates to the wide variations in the nature of mineral deposits, which does not seem likely to apply to geothermal resources. There would be substantial legal, accountancy and management costs to both State and industry in individual negotiation. Small benefits might accrue from the ability to tailor terms to individual circumstances if there should be large variations in geothermal resources,
Option 3: Prescribe royalty rates in primary legislation or by regulation, for inclusion in new Geothermal Licences, which can then only be changed by agreement between the two parties, regardless of any change in royalty rates that are subsequently prescribed by primary legislation or by regulations, i.e. a fixed rate scenario.

This option would provide considerable benefits to industry by providing reasonable certainty as to what the terms would be for a licence, and absolute certainty, once a license has been executed, that it would not be changed other than by agreement. There are benefits to all parties compared with Option 2 in reduced administrative legal and other consultancy costs when a licence is being issued. There would, however, be costs to the State in deciding on appropriate royalty rates to include in regulations. Geothermal licences would need to be granted for long periods, e.g. thirty years, and there would initially be no experience in Ireland, so any economic assessment would be subject to considerable uncertainty. It may well be necessary to set concessionary terms for the initial licences as an incentive to industry.  If it transpires that these terms were unnecessarily generous, future Ministers would be unable to change them unless the licensee agrees. It could also lead to the situation that different royalties were applied to very similar resources solely because they were developed at different times. 
Option 4: Prescribe royalty rates in primary legislation or by regulations and provide that these rates would apply to all licences including existing licenses, i.e. a variable rate scenario.
This option would provide the same initial certainty to industry about terms as Option 3, with greater risk to developers about future terms.  It would have similar cost savings to all parties as for Option 3. There would be benefits to the State by avoiding the potential for locking itself into inappropriate terms for long periods of time. The increased risk to industry could be mitigated by providing  clarity in the principles and policies for setting royalties and /or contractual assurance in individual licences that terms would not be changed for a fixed period, e.g. ten years, to allow for certainty during the initial period when there may be significant borrowings to be repaid. Systems of this type are relatively common and successful in the minerals industry internationally.

The options discussed above were assessed against the following criteria:

Cost minimisation;
Certainty of terms;

Equity of treatment;

Loss of potential revenue to State; and
Public acceptability.
The results are shown in the following table. 

	Criteria applied
	Option 1: 

No provision for royalty
	Option 2: Case-by case determination 
	Option 3: Royalties fixed for duration of Licence 
	Option 4: Royalties may be changed during term of Licence

	Cost minimisation to industry 
	+++
	--
	++
	++

	Certainty of terms
	+++
	-
	++
	+

	Equity of treatment
	+++
	++
	-
	+++

	Loss of potential revenue to State
	---
	+
	-
	+

	Public acceptability
	--
	0
	-
	+


Option 4 is clearly preferable and has been adopted.
4.2.4 Key Issue 4 - Improving Information On Geothermal Developments.
Policy Context

Information on the current state of development of geothermal resources in Ireland is very limited. This paucity of data makes it extremely difficult to estimate the current size of the sector, its growth rate or growth potential. Furthermore, only limited information is available on the types of geothermal installation currently used in Ireland and their geographical distribution. In addition to the difficulties this lack of information presents for sound policy formulation, it was identified by industry, during the consultation process set out in Section 6, as a significant barrier to the promotion of geothermal energy, especially for engineers and architects involved in the design of large commercial buildings.
The following policy options have been considered:

Option 1: 
The ‘Do Nothing’ Option (No register established);

Option 2:  
Information on geothermal installations not requiring a licence to be submitted on a voluntary basis for inclusion in a publicly available register (Voluntary register);

Option 3:
Provide a statutory basis (regulations) for collecting information on all geothermal installations for inclusion in a publicly available register (Mandatory register).

Option 1: 
Do nothing; No register established.

If the ‘do nothing’ option is pursued, it would remain very difficult to accurately quantify the baseline geothermal market and forecast future growth of the sector. Estimates and forecasts would instead have to rely upon:

(1) Historical information published previously by industry sources/interest groups;

(2) Data collected by the Sustainable Energy Authority of Ireland (SEAI) on heat pump installations that were awarded grants under the Greener Homes or ReHEAT Schemes, or any similar schemes that may apply in future and;

(3) Detailed information obtained for the larger, licensed installations that would be submitted periodically to the regulatory authority under the terms and conditions of a geothermal production licence. 

(4) Academic research such as that presented in the past at meetings of the World Geothermal Congress, which are held approximately every five years

As the information listed above is limited in terms of its currency, level of detail and representivity, it is considered an inadequate statistical foundation upon which to model the existing geothermal market and its growth. A broader impact of having inadequate baseline data is that it would be difficult to assess the success of any supporting measures implemented by the State to encourage wider utilization of geothermal energy. 

Adopting the ‘do nothing’ option would result in no new compliance costs for the private sector.  Similarly, by not creating a register, no cost would be incurred by the State, save perhaps for a fee to purchase data on existing geothermal installations from industry sources. 

Option 2: 
Information on geothermal installations not requiring a licence to be submitted on a voluntary basis for inclusion in a publicly available register (Voluntary register)
Following installation of a GSHP system, land-owners or installers could be encouraged to submit information for the register on a voluntary basis. Respondents could be asked to fill in a simple questionnaire, downloadable from the web or enclosed in correspondence to applicants seeking any grants that might be available for heat pump installation. Copies could be provided to any firms significantly engaged in the business. The Department’s experience is that such voluntary data submission schemes have proved largely unsuccessful due to low response rates and the incomplete, poor quality of data returned by respondents. In addition to this scheme, it would be possible to amplify the question in the national census about central heating to include the type of heat source. This would provide useful aggregate data on the number and regional location of geothermal installations. 

Even a partial register would have benefits to both the State and industry by providing some information. There would be costs to the State in publicising the scheme, maintaining regular contact with installers and attempting to persuade them that they should return information, and setting up and maintaining the register. The set up and maintenance costs would have a high fixed element.

Option 3:
Provide a statutory basis (regulations) for collecting information on geothermal installations for inclusion in a publicly available register (Mandatory register)
The register would be similar to that for Option 2, but data submission would be mandatory.

The following benefits are expected:

· The existing geothermal market and its subsequent growth could be more accurately quantified. Over 90% of installed capacity relates to small domestic systems so it is important that basic information on numbers of such systems, their average capacities and approximate location is captured.   

· The success of any supporting measures implemented by the State could be readily enumerated.

· The regulatory authorities would be able to map out the geographical location of all geothermal installations in Ireland. This data would help facilitate the recognition of terrains that are especially prospective for geothermal energy. In addition, such information would prove invaluable in: (1) assessing if an area is at risk of overexploiting a geothermal resource, and (2) pinpointing potential sources of contamination, should pollution of an aquifer or surface water body be identified.

· Greater transparency of the Irish geothermal sector would result. Information compiled in the register should enable stakeholders to establish which particular geothermal technology works best for Irish conditions (i.e. for commercial buildings, domestic premises, etc) and thereby overcome that barrier to development. 

There are various ways in which information for the geothermal installation register could be collected. These include the mandatory submission of data by geothermal installers or landowners and obliging all applicants for SEAI Greener Homes or ReHEAT Grants to provide relevant details on their installation.  This might be complemented by incorporating a question on geothermal energy in the census.

The register would need to be made available, free of charge, possibly via an e-portal, to the private sector and to State bodies such as Local Authorities. 

The costs of creating and maintaining an installation register would be twofold.  A compliance cost would be imposed on land-owners/businesses in submitting information for the register. This administrative burden could be lessened further by ensuring that only the minimum required information is sought.  There would also be costs to the State in providing two areas:

· Collecting data. A legal requirement to provide data would not ensure compliance. It would be necessary for resources to be applied to ensuring that installers, of small systems in particular, provide a good level of response. The resources required would be similar to those for Option 2, but a better response rate can be expected.

· Collating and publishing data. It is provisionally estimated that one to two thousand heat pump units are installed in Ireland each year. Collating this information would not be unduly onerous in terms of human resources, but would nonetheless require resources. However, should Ireland witness a dramatic uptake in geothermal energy utilisation, as for example in Sweden, where over 200,000 GSHP units have been installed since 2000, there could be significant cost implications associated with maintaining a register. In order to ensure that these costs are kept to the minimum necessary, details of the required information  and the categories of installation for which data are required would be included in regulations rather than in primary legislation to allow flexibility.

The options discussed above were assessed against the following criteria:

Cost minimisation;
Improved knowledge base;
Assisting the monitoring/regulation of the geothermal sector; and
Facilitating promotion and development of geothermal energy. 

The results are shown in the following table
	
	Option 1: 

No register
	Option 2: 
Voluntary register
	Option 3:  Mandatory register 

	Minimisation of compliance costs for private sector
	+++
	-
	--

	Minimisation of Costs to State
	+++
	-
	--

	Improved knowledge base  
	0
	+
	+++

	Assist the monitoring/regulation of the geothermal sector
	-
	+
	+++

	Facilitate promotion and  development of geothermal energy 
	--
	+
	++


Option 3 is preferable and has been adopted.

The proposed Bill would simply enable the establishment of the register.  If geothermal energy becomes very popular for domestic heating were to become very popular, a large administrative burden could arise from maintaining a register without any clear advantages. Accordingly careful consideration of the details to be included in the register would be required periodically to ensure that it is cost effective.
5. 
CONSULTATION

Prior to the commencement of drafting the new Geothermal Bill, the Minister placed an advertisement in national newspapers on 30th May 2008, advising members of the public that he was launching a public consultation process on the options for the development of geothermal energy in Ireland. The Minister invited interested parties to submit their views on technical, legal and regulatory issues relevant to the orderly development of a proportionate regulatory regime for geothermal energy utilisation.  Major stakeholders were informed of the consultation exercise by e-mail. 

The public were advised that responses could be made by way of an online questionnaire published on the Department’s website and also in hard copy. The questionnaire contained 18 questions. The closing date was 31st July 2008 which was subsequently extended to 8th August 2008 due to the level of interest expressed, and a desire by some respondents to make comprehensive submissions.  

32 submissions were received from the following stakeholder categories: 

· public bodies: (Dublin City Council, Carlow Kilkenny Energy Agency, Association of Irish Energy Agencies); 

· consultants and other professionals: (OGE Ltd., GTR-H project, CSA Group (now SLR); Matheson Ormsby Prentice; Conodate, Minerex Environmental Ltd., Tobin Consulting Engineers);

· professional and representative bodies (Institute of Geologists in Ireland, Geothermal Association of Ireland (GAI), South Dublin Chamber of Commerce);

· energy industry (Geothermal Energy Ltd., Surface Power, Buildings Energy Unit UCD, Hot Dry Rocks Pty Ltd., one unidentified); 

· academia (2);

· landowners (1), potential developers (1), and private persons (4)

· unidentified (6)

Summary of Responses

The majority of the identifiable submissions were from people involved with geothermal energy and included a number of detailed points that merited close consideration.

· Classification of resources 

· There should be differentiation between different forms of geothermal energy, especially for regulation. 

· Closed-loop GSHPs are generally seen as a distinct category, but otherwise there is no consensus on what criteria should be used. Depth was the most commonly favoured option, but end-use was also considered to be of primary relevance. 

· The main current interest is on shallow systems both closed and open loop.

Comment: the proposed legislation would allow different levels of regulation for different types of geothermal resource with the details to be set out in Regulations.

· Commercial exploitation potential
· Space heating/cooling for commercial buildings is widely seen as the most promising area in Ireland, using shallow groundwater (<400m) as the heat source.

· Closed-loop GSHPs will continue to be significant especially for domestic buildings.

· There is some potential for district heating.

· Small scale (1 – 5 MW) electricity generation was mentioned as having some potential by five respondents. 

Comment: The Department agrees with this view of the likely pattern for geothermal energy development in Ireland and it has been taken into account in the structure of the proposed regulation of geothermal energy development. 

· Barriers to Further Development

· Lack of awareness of the potential to use geothermal energy for heating.  This is seen as the biggest barrier to increased utilisation, followed closely by lack of financial incentives;
· Regulatory uncertainties;
· Lack of geological data relevant to deep geothermal resources. The knowledge base for shallow resources is adequate but awareness is confined to a narrow group;
· Lack of quality standards and service and consequent damage to the image of geothermal heating;
· Lack of expertise in the technology.
Comment: The proposed legislation addresses many of the regulatory uncertainties, but it does not cover issues such as technical standards of equipment or qualifications, which are matters for other authorities e.g. under the Building Regulations. 

· Solutions proposed to overcome barriers

· Knowledge barriers

· Promote value of shallow geothermal energy to consumers, architects, developers and investors e.g. through workshops and demonstration projects with both industry and Government involvement (high level of support). 

· Government support for collecting and disseminating geothermal energy resource information (especially on deep resources), including establishing a dedicated unit with responsibility.  Geological Survey of Ireland (GSI) and SEAI were suggested as candidates.

Comment: Promotional work does not require legislation in this regard. The proposed Bill provides for a Register of significant installation to be maintained by or on behalf of the Minister.  

· Regulation

· Planning laws and groundwater legislation are most favoured as the principal regulatory mechanism for shallow developments.

· There was significant support for legislation analogous to minerals or hydrocarbons for deep developments.

· There was majority support for a specific permitting system for deep exploration and exploitation, but most considered that it was unnecessary for shallow systems. DCENR would be the favoured agency for such licensing.

· Significant support for some form of regulation to ensure high standards of installation. 

· A number of submissions made detailed proposals for the legislation.

Comment:  This proposed legislation accommodates all the above points except for technical installation standards or methods for assuring that systems are installed by competent persons. These are considered more appropriate to other statutory areas, such as building regulations.
· Economic

· Wide variety of financial incentives suggested.
Comment: This Bill would not address financial incentives.
Further consultation
Following this public consultation process a series of workshops focused on specific technical aspects was organised jointly with GAI and held in Dublin and Cork in 2009 and 2010.  The information gathered from this process was used in drafting the Heads, especially on technical matters. Selected draft Heads were discussed in detail with practitioners in the industry and their responses have been used in finalising the General Scheme.
6.
ENFORCEMENT AND COMPLIANCE

6.1 Enforcement
It is expected that enforcement would be carried out by the Department of Communications, Energy and Natural Resources. This Department already regulates mineral exploration and mining under the Minerals Development Acts.  There would be routine periodic reporting by licensees as required under the Bill and under the terms of the licences. At the initial stages there are only likely to be a small number of licences. Given the similarity to minerals exploration and development, it is planned that the same technical staff would undertake inspection of activities of licence holders for both minerals and geothermal energy, drawing if necessary on groundwater expertise from the Geological Survey of Ireland (GSI) and possibly occasionally supplemented, if required, by expert technical consultants. This position would be reviewed as the level of activity increases.

Sanctions for breach of licence terms or unlawful activities would include withdrawal of licences and, if necessary, court action, with penalties including fines and imprisonment.

Some resources would be required in the initial stages to prepare regulations required under a number of Heads, and to design and implement the system of exploration and development licences. These would amount to person months rather than years.
In the longer term, the additional resource requirements to administer the scheme of regulation would depend on the level of uptake. At the very least, however, existing staff would require specialist training. Licence fees would be set on a cost recovery basis in the long-term.
6.2 Compliance Targets
· Unpermitted exploration – this will depend on the Department being notified of any unlawful activity.  All such reported breaches to be investigated and prosecuted if proven;
· 100% compliance with terms of exploration licences; 
· Appropriate action, including prosecution if necessary, to ensure that all relevant geothermal developments obtain a licence.
· All substantial geothermal development operations comply with main licence terms

· All revenue collected, at least 95% on time. 
7.
REVIEW

The Minster would be required to report annually to the Houses of the Oireachtas on the administration of the Act. It is proposed that there would be a requirement for Ministerial Regulations in at least the area of financial terms for Geothermal Development Licences to be reviewed every five years. General Departmental standards in reviewing other fees would be adhered to.

The level of resources required would be regularly reviewed in comparison with the benefits being achieved to ensure that the former are commensurate with the latter.

Levels of exploration and development activity would be reviewed on an ongoing basis by EMD and this, in combination with consultation with industry and other stakeholders, would show the impact of the provisions, if any, and whether they are achieving the desired effect. 
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