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Executive Summary 
 
The Canadian Geothermal Energy Association (CanGEA) is the collective voice of 
Canada’s geothermal industry with a focus on the development of power generation 
and direct use of heat from geothermal resources. Our association represents 100+ 
members with the goal of unlocking Canada’s tremendous geothermal potential.  
 
We champion geothermal development because it will benefit Albertan 
individuals, businesses and communities by allowing each to prosper through 
access to low cost renewable energy (heat and power). Alberta has a strategic 
advantage for the development of geothermal because we are already world leaders 
in sub-surface resource development and our numerous remote communities would 
see disproportionally large benefits from increased sustainable baseload energy 
access and economic opportunities.  
 
The Challenges 

 
1. Geothermal is not yet effectively supported in Alberta as either a source of 

renewable electricity or a climate change mitigation tool. 
 

2. Geothermal development, despite its potential benefits to Alberta, has not 
occurred because it is not adequately supported financially or legislatively by 
government as other resource exploration/prospecting industries are; namely 
oil, gas, mining, and wind power.  

 
3. Geothermal, and its benefits, are not well understood in Alberta. 

 
Solutions 
 

1. Create a framework for the definition and ownership of geothermal 
resources in Alberta. 
 

2. Create a tenure and lease process for awarding exploration and 
development permits to geothermal developers in Alberta. 
 

3. Create a fee and royalty framework for geothermal development. 
 

4. Support geothermal industry development through strategic 
investment. 
 

5. Support renewable heat in Alberta. 
 

6. Support CanGEA in our continuing public and industry outreach and 
education initiatives. 
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Recommendation 1: Create a framework for the definition and ownership of 

geothermal resources in Alberta. 
 
1.a 
An important role of mining legislation in recent decades has been to provide a 
framework of rules and incentives for private investment in mineral exploration and 
exploitation. Similarly, clear legislative and/or regulatory definition of geothermal 
resources in Alberta would be of great help to the geothermal industry. The ultimate 
goal is to facilitate geothermal development without limiting Alberta’s economically 
viable resources. A definition of geothermal resources should encompass all 
geothermal resources that can be used economically for Direct Use or High 
Temperature Power. CanGEA requests that geothermal resources be defined 
as such. In this way all economically viable resources could be governed under an 
applicable tenure regulation. 
 
Once this definition is made, science-based decisions can be made with respect to 
which parts of any geothermal resource can safely be exempted from Alberta’s water 
laws, so that geothermal resources are not limited strictly to those from which 
electricity can be derived. 
 
1.b 
Similar to the need for adequate definition of geothermal resources in Alberta is the 
need for a framework for ownership of geothermal resources. A framework inspired 
by that already in place for metallic and industrial mineral rights in Alberta, based on 
area rather than temperature or formation, would balance merit with the need that 
the system not be overly complicated. CanGEA recommends the establishment of 
a framework for ownership of geothermal resources based on area, where 
permits are awarded in a merit-based competitive process with an expenditure 
commitment. 
 
 
Recommendation 2: Create a tenure and lease process for awarding 

exploration and development permits to geothermal 
developers in Alberta. 

 
2.a 
An unclear process for the assessment and awarding of tenure and lease permits 
presently hampers geothermal developers in Alberta. Development of geothermal 
resources would be simplified and de-risked by the establishment of a process 
specifying timelines for permits (exploration and development) and necessary terms 
and conditions. For example, due diligence and environmental assessment 
requirements should be included. Whether a competitive system (as used with 
petroleum and natural gas in Alberta) or a non-competitive staking and application 
system (as with mining) is used, it is important that the system be clear and 
standardized so that potential geothermal developers are not hampered by 
unexpected costs and delays.  CanGEA requests that the Government of Alberta 
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establish either a competitive or non-competitive system to award tenure and 
lease to geothermal developers. 
 
 
Recommendation 3: Create a fee and royalty framework for geothermal 

development. 
 
3.a 
CanGEA recommends the Government of Alberta establish a fee and royalty 
framework for the geothermal industry, in addition to a royalty holiday until the 
industry is well established and profitable. In order for the geothermal industry to 
take its place as a serious producer of clean energy and heat in Alberta, it must 
eventually pay its fair share alongside oil & gas, mining, and other natural resource-
based industries. However, a balance must be struck that does not unfairly 
disadvantage geothermal compared to other renewable resources. 
 
A fair fee and royalty framework can cover the cost of administering the tenure and 
lease system (described in 2.a above). To guarantee a level playing field for 
pioneering geothermal projects and developers who have not yet become profitable, 
and to avoid making them less competitive with other renewables, CanGEA 
recommends a royalty holiday be put in place alongside the fee and royalty 
framework until the project in question has become net profitable.  
 
 
Recommendation 4: Support Geothermal Industry Development through 

Strategic Investment 
 
4.a 
For Alberta to develop its geothermal industry, the government should give 
geothermal start-up support previously awarded to the wind and solar electricity 
industries. 
 
CanGEA requests that the Government of Alberta create a Geothermal Power 
and Heat Production incentive. To see maximum use and benefit, CanGEA 
recommends that the new program should: 

• Create a similar system to the United States, where upfront cash grants are 
offered equivalent to the net present value (NPV) of the $/MWh payment 
schedule which will de-risk upfront exploration/drilling. 

• Develop geothermal capacity factors with industry input so that developers 
can fully prepare an economic analysis for investors. 

 
4.b 
For companies in Alberta to be able to develop geothermal projects, they must have 
access to capital. CanGEA recommends that the following be made available for 
geothermal projects, in descending order of importance: 

• Direct government contributions to geothermal projects. 
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• Convertible grants for at least the next five years, converting to low-
interest loans upon project success. 

• Guaranteed low-interest loans for project financing, with loan 
forgiveness for failed projects after the convertible grant program has 
concluded. 

 
4.c 
CanGEA recommends the Government of Alberta become net zero through the 
procurement of power, heat, and energy credits from the geothermal industry. 
A procurement process should be put in place so that geothermal companies can 
sell heat and power directly to the government. This would create a large initial buyer 
for renewable heat and power. 
 
 
Recommendation 5: Support Renewable Heat in Alberta 

 
5.a 
To achieve a sustainable future, renewable heat must be a major component of 
the economy. Last year’s federal budget reclassified geothermal from only a power 
resource to a power & heat resource. As a result the entire geothermal industry, in 
Alberta as well as across Canada, has benefitted, being better able to develop and 
sell its energy. 
 
It is imperative to build on this momentum provincially by putting renewable heat at 
the centre of the economy. Supporting geothermal heat is a good job creation 
strategy because heat is where most geothermal job creation occurs, 4:1 compared 
to only power production.1 
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Figure 1 above strikingly shows how geothermal heat can empower and diversify an 
economy. 2 
 
The largest Geo-Park in Iceland has created over 900 direct and 600 indirect jobs 
using many of the heat industries highlighted above. In 2015, Kirchweidach Germany 
created over 150 jobs in a single geo-greenhouse operation. The Valemount, BC 
Geo-Park (http://borealisgeopower.com/geoparks/) looks to create ~100 heat jobs 
and the Temple Gardens Mineral Spa, in Moose Jaw, SK has created 200 jobs from 
a single geothermal well. With support from its provincial government, Alberta could 
reap similar benefits from similar projects. 
 
CanGEA recommends that the Government of Alberta include renewable heat 
and power in any future renewable energy incentives and programs.  
 
The Government of Alberta should draw inspiration from France. In the 18th 
Arondissement of Paris, the Clichy-Batignolles project provides geothermal heat 

http://borealisgeopower.com/geoparks/
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to 200,000 households. This is what can happen when government takes 
geothermal heat and power seriously: a huge population in an urban city heated 
by clean, reliable geothermal energy.3  
 
 
Recommendation 6: Support Geothermal Scientific Exploration, Literacy & 

Outreach 
 
6.a 
So that we may expand our current “powEARTHful” outreach, education and 
market development initiatives CanGEA asks that the Government of Alberta 
provide financial assistance of $300,000 over 3 years to CanGEA. Outreach, 
education, and market development initiatives will facilitate the development of 
geothermal in Alberta by identifying targets for development, educating the public 
and policy makers about project benefits and showing businesses the opportunities 
of investing in geothermal. The more that Canadians know about Canadian 
resources, the more innovative we can be with our shared resource. 
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Geothermal Primer 
 
Geothermal is a pan-Canadian clean and renewable source of power and heat 
derived from deep, (3 - 5 km) underground heat reservoirs.  
 
There are 4 main types of geothermal resources in Canada (figure 2) that each use 
different technology and have unique costs:  Volcanic/Magmatic(1), Hot Wet 
Rocks(2), Sedimentary(3), Enhanced Geothermal Systems(4). GroundSource Heat 
Pumps/Geoexchange are commonly referred to as shallow “geothermal” and are 
represented by the Geoexchange Coalition.  
 

 
 
Figure 2. Canadian Geothermal Resource Map.4 
 
Each region of Canada has different geothermal opportunities (figure 3) but each can 
benefit from access to renewable heat and/or power. Note the presence of warm 
sedimentary basins covering most of Alberta. 

4 
1 

3 

2 
4 
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Figure 3.  This graphic has grouped Volcanic/Magmatic(1) & Hot Wet Rocks(2) into 
the Hydrothermal category.  
 
Alberta’s geothermal potential in particular can be seen in Figure 4, below: 
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As can be seen in Figure 4 above, Alberta contains significant potential for 
geothermal MW generation that is not limited to one area of the province.14 
 
Because there are different types of geothermal, much like there are different types 
of fossil fuels, the public and policy makers have, at times, misunderstood this 
renewable energy. The misunderstanding has created barriers to development and a 
widespread sentiment that geothermal doesn’t work in Canada – or it would have 
been developed already. CanGEA aims to clarify the reasons for, and offer remedies 
to, geothermal’s slow start. 
 
Despite having no geothermal power facilities in Canada, North America is still the 
largest continental producer of geothermal electricity thanks to the US and Mexico. 
The geothermal resources in all three countries are similar in distribution and 
quality but development of geothermal to the south has occurred because of 
greater government, industry and public understanding of the benefits that 
geothermal provides.  
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82 countries around the world use geothermal because it: 

• Is the most affordable renewable energy with a per-kWh cost ½ of 
hydroelectric or wind.2 

• Is a baseload generator of electricity and heat with an average capacity factor 
of 92% compared to 25% for solar.5 

• Creates 11X more jobs than hydroelectricity and 17X more jobs than natural 
gas plants.1 

• Supplies heat to whole communities via district energy thereby offsetting 
thousands of tonnes of Greenhouse Gas emissions from furnaces.6 

• Increases food security for remote/northern communities by enabling 
otherwise impossible greenhouse agriculture in cold weather conditions as 
Iceland has demonstrated.7,8  

• Allows for commercial aquaponic fish farms that do not harm native fresh or 
saltwater fish species.8 

• Synergizes with established subsurface talent and infrastructure that would 
allow oil patch workers to return to work developing natural resources.9 

• Minimizes the area required for industry or drowned for dams because 
geothermal has the smallest project footprint for equivalent generation 
requiring 1.1% of the area needed for solar photovoltaic and 3.4% of the area 
used by a wind farm.10 

• Can deploy gigawatts of power and heat in less than 4 years.11 
• Creates significant employment in the tourism industry.12 
• Provides access to strategic lithium resources.13 

 
Geothermal development in Alberta would be aided by two factors - resource 
availability and resource accessibility, both of which derive from Alberta’s geology 
and synergy with the mining and upstream hydrocarbon sectors. Because the 
exploration and development of geothermal uses techniques and technologies that 
are nearly identical to the hydrocarbon and mining industries, geothermal is the best 
way to redeploy un(der)employed Albertan subsurface geoscience expertise and 
associated services toward the sustainable energy future. For example, Chevron is 
the world’s largest geothermal power developer.  
 
The following agencies have each publicly stated that geothermal is a job creating, 
green energy solution for Canada: 

• DeSmog Canada 
• Alberta Oil Magazine 
• Daily Oil Bulletin 
• David Suzuki Foundation 
• Greenpeace 
• ATB Financial 

 
It is also important to note that geothermal electricity generation benefits from much 
greater consent and cooperation of First Nations. A shift by the Alberta Government 
towards geothermal power would be more respectful of the rights of local First 
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Nations and would also bring greater opportunity to engage with First Nations 
groups. For example, two projects being developed by CanGEA members in British 
Columbia are both proceeding with direct cooperation with nearby First Nations. 
Most notably, Kitselas Geothermal Inc., a First-Nations-led company, is developing 
the Lakelse Lake project near Terrace, BC. 
 
Social license for geothermal has been achieved with a broad consensus 
between environmental protection groups and resource extraction proponents.  
 
 
Conclusion 
 
Thank you for considering our submission to this 2018 pre-budget consultation. 
CanGEA believes that our recommendations will: 

• Quickly create a new Albertan green energy industry 
• Create thousands of direct jobs for oil & gas experts to develop emission-less 

heat and power. 
• Create tens of thousands of indirect and induced jobs that will: 

o Generate opportunities for Alberta’s burgeoning knowledge economy 
and innovative entrepreneurs. 

o Produce local prosperity across Alberta, especially remote 
communities through low cost energy access. 

o Increase food security for remote communities through low cost 
greenhouse agriculture. 

 
Geothermal has significant potential throughout Alberta. We believe it can be 
developed at a reasonable Levelized Cost of Electricity and offer both capacity and 
reliability. 
 
Geothermal is heat, power, jobs, local food and economic diversification and 
the Government of Alberta can start a made-in-Alberta industry within a year. 
 
Sincerely, 
 
 
 
Nathan Coles  
Senior Policy Manager, CanGEA 
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