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A Green Sector Overview  

GeoExchange (commonly referred to as Geothermal)   

GeoExchange is commonly referred to as Geothermal, although they employ different technologies. 
Geothermal technology harnesses energy from extreme "hot spots" in the earth's crust. The intensity of 
thermal energy increases with depth (the global average for the earth’s geothermal gradient is 
approximately 30°C/km). The earth contains vast amounts of this thermal energy, which can be used to 
directly produce electricity and heat. More information on geothermal technology can be found at: 
http://www.cangea.ca/ 

GeoExchange technology uses the relatively constant temperature of the ground to moderate a 
building's temperature. For example, in winter the ground temperature tends to be warmer than the air 
temperature, so heat is “pumped” from the ground to help heat the building. In summer, the opposite is 
the case, and the building can be cooled. GeoExchange technology is becoming a very popular way to 
reduce heating and cooling costs. 
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The only external energy required for GeoExchange is the electricity to operate a ground loop pump and 
fan. GeoExchange systems are more efficient and environmentally beneficial because they are able to 
transfer heat rather than create it through combustion. The average energy payback ratio (energy 
required to energy produced) is relatively low compared to other energy sources – between 3.0:1 and 
5.2:1. 

Homeowners report a reduction in their utility bills of 25% to 50% compared to conventional systems, 
lower maintenance costs, and higher levels of comfort year-round. Since GeoExchange systems do not 
burn fossil fuels to produce heat, they generate far fewer greenhouse gas (GHG) emissions than 
conventional furnace systems and eliminate a potential source of carbon monoxide within the home. 
Accounting for power plant emissions as a result of the electricity used to operate the GeoExchange 
system, the total emissions are lower than for conventional systems according to data supplied by 
Natural Resources Canada and the US. 

A typical 3 tonne residential GeoExchange system produces an average of about one imperial pound less 
CO2 per hour of use than a conventional system. If 100,000 homes were converted to GeoExchange, 
Canada could reduce its CO2 emissions by 880,000,000 lbs – the equivalent of converting about 58,700 
cars to zero-emission vehicles or planting more than 120,000 acres of trees.  

In addition, the waste heat removed from the home's interior during the cooling season can be used to 
provide free hot water, resulting in additional savings of about 30% annually, and lowering emissions 
even further. 

While many homes have been fitted with GeoExchange systems, commercial enterprises, including 
factories, retail stores, office buildings, and schools are the biggest users of the technology. There are 
more than 500,000 installations in North America today. Across the continent, schools using 
GeoExchange are saving an estimated $45,000,000 due to reduced energy costs. These schools also 
reduce their GHG emissions by approximately 500 million lbs.  

While GeoExchange costs more to install in homes than conventional systems, they typically have the 
lowest life-cycle cost of any heating and cooling system. Heating and cooling costs for a typical 2,000 ft2 
home with a GeoExchange system can run as low as $1 per day. Installation costs have declined 
substantially in recent years and they are expected to continue to fall as more builders and contractors 
offer GeoExchange systems and as the industry develops innovative ways to improve installation 
efficiency. 

A list of accredited installers in Midwestern Ontario can be found at:  
http://www.geo-exchange.ca/en/accreditations_search.php 

The Market 

Although it is possible for end-users to purchase, integrate, and install GeoExchange systems, most are 
installed by accredited designers/installers due to the complexity of design and installation, as well as 
the prerequisites for receiving financial incentives.  

Installers purchase GeoExchange components including heat pumps, piping and controls, and services 
from external trade contractors (if not available in-house) such as excavators, plumbers, and 
electricians. There are approximately 20 accredited designers/installers of GeoExchange systems within 
the Midwestern Ontario Region. The majority of the systems have been installed by a small number of 

http://www.geo-exchange.ca/en/accreditations_search.php


 

Midwestern Ontario Regional Green Jobs Strategy      www.workgreen.ca Page 3 

well established, reputable companies with approximately 50% of systems installed by only two 
companies in Midwestern Ontario. Over the last 10 years, approximately 3,000 GeoExchange units have 
been installed in residential and non-residential buildings including the Brodhagen Hall and the Stratford 
Wellness Centre.   

Small lots sizes may not be adequate to install conventional GeoExchange loops which are normally 
buried 6 feet deep. Under these circumstances, pipe bundles can be stacked or drilled in vertically. This 
requires lower burial depths, which may not be permitted and is more costly to install. Other options 
include pond loops or connecting into water aquifers, which also may be restricted in some 
municipalities. 

For residential application, the average installed price for GeoExchange systems runs from $20,000 to 
$25,000. Payback periods depend on the cost of electricity required to operate the GeoExchange 
system, previous annual heating and air conditioning costs, which are related to the size of the building, 
degree of insulation, and hot water savings when the excess heat from GeoExchange systems in the 
winter is used to pre-heat household water. 

Paybacks on GeoExchange are generally longer for commercial/institutional and industrial organizations 
due to lower ratios between system capital/operating costs and the amount of financial assistance 
available. Under these circumstances, organizations and institutions tend to spend their “green” dollars 
on conservation initiatives with quicker payback. Shorter payback periods are possible when heat is 
generated by higher cost energy sources such as electricity, propane, or oil.  

In addition to competition between installers, there is investment competition at the end-user level for 
GeoExchange systems that comes from other sources of green energy, such as solar PV and wind, and 
conservation initiatives. Current participants are in the process of assessing green project choices based 
on the difficulty to overcome barriers, cost of the system, and financial incentives.   

GeoExchange systems have been available to homeowners and businesses for 20 years. During this time 
there have been many improvements to materials, methods of installation, compressors efficiency, 
pumps, and other equipment. This has increased reliability and reduced overall system costs. In 
addition, the long history and solid reputation of the GeoExchange industry is a key factor in the 
industry’s future success. 

It is generally anticipated that as system costs decrease and the cost of non-renewable energy increases, 
financial incentives would slowly decline until they will no longer be needed to maintain sector growth. 
Although system costs have decreased and end-user awareness of the technology has increased, the 
GeoExchange sector has slowed by approximately 50% due to the withdrawal of federal incentive 
programs.  
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Government Programs 

National Resources Canada, through the ecoENERGY Retrofit program, offers financial assistance toward 
the installation of earth-energy systems (ground or water source) that are compliant with CAN/CSA-
C448 and certified by the Canadian GeoExchange Coalition (www.geo-exchange.ca). The program 
applies to new systems or complete replacements. A pre-retrofit audit must be performed by a National 
Resources Canada certified energy advisor prior to undertaking renovations. After the recommended 
upgrades have been installed, the energy advisor performs a post-retrofit evaluation and submits the 
grant application. The program has been renewed until March 31, 2012. 
http://oee.nrcan.gc.ca/residential/personal/grants.cfm?attr=0 

The Ontario Power Authority (OPA) through the Heating & Cooling Incentive program offers further 
financial assistance for removal of furnaces, air conditioners, and installation of programmable 
thermostats. Visit https://saveonenergy.ca/ for more information. GeoExchange is not, however, 
included in the OPA’s Feed-in Tariff (FIT) program. FIT prices have been set for other forms of renewable 
energy, which provides an incentive for the generation of electricity from those sources. The exclusion 
of GeoExchange from the FIT program has limited the growth potential of the industry.  

Some municipalities and local utilities may provide additional incentives.   

Labour Market  

GeoExchange companies still anticipate an increase in employment and need for training in trades 
related to design, installation, and maintenance. The following is a list of jobs in the GeoExchange 
industry and relevant training programs available in Ontario.  

Job Title Institution Program 

CGC Accredited Driller, 
Installer, and Residential 
Designer* 

Canadian GeoExchange Coalition Global Quality GeoExchange 
Programs 

Energy Designer/Modeler Cambrian College (Sudbury) Energy Systems Technology 

Energy Auditor Centennial College (Toronto) Industrial and Building Energy 
Expertise 

Durham College (Oshawa) Energy Audit Techniques 

Greensaver Certified Energy Advisor Training 

Humber College (Toronto) Sustainable Energy & Building 
Technology Program 

Lambton College (Sarnia) Alternative Energy Engineering 
Technology 

http://www.geo-exchange.ca/
http://oee.nrcan.gc.ca/residential/personal/grants.cfm?attr=0
https://saveonenergy.ca/
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St. Lawrence College (Kingston) Energy Systems Engineering 
Technician and Technology 
Program 

Geothermal Driller Fleming College (Peterborough) Geothermal Drilling 
Fundamentals Certificate 

Green Building Construction  Mohawk College of Applied Arts 
and Technology (Hamilton) 

Energy Systems Engineering 
Technology – Clean and 
Renewable Energy 

Green Building Inspector George Brown College (Toronto) Bachelor of Applied Technology – 
Construction and Environment 
Regulations Compliance 

Green HVAC Specialist Centennial College (Toronto) Energy Systems Engineering 
Technology 

Durham College (Oshawa) Renewable Energy Technician 

Mohawk College of Applied Arts 
and Technology (Hamilton) 

Energy Systems Engineering 
Technology – Clean and 
Renewable Energy 

George Brown College (Toronto) Heating, Refrigeration, and Air 
Conditioning Program 

Mechanical Engineer McMaster University (Hamilton) Faculty of Engineering 

Mohawk College of Applied Arts 
and Technology (Hamilton) 

Energy Systems Engineering 
Technology – Clean and 
Renewable Energy 

Project Engineer  Lambton College (Sarnia) Alternative Energy Engineering 
Technology 

*  A CGC-trained individual does not receive automatic accreditation. To qualify as a CGC accredited 
driller, installer, or residential designer, the individual must have received appropriate training and 
also prove they have the required field experience supported by customer references and 
recommendations.  

The maintenance of GeoExchange systems is similar to that of refrigeration systems, as they contain 
many similar components. The heat pump, for example, is expected to last approximately 15 to 20 years 
before requiring any major repair or maintenance. On the rare occasion, if the closed loop piping system 
has been installed incorrectly, it could develop a leak which would require re-excavation to expose and 
repair the leak. 
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Most GeoExchange components such as heat pumps, controls, pipes, and directional drills are 
manufactured and imported from outside of Midwestern Ontario. There are minimal opportunities for 
jobs directly related to the manufacturing of GeoExchange components. 

Regulatory Considerations  

GeoExchange companies normally apply for and obtain the necessary permits to install the systems 
including, but not limited to:  

 Dig locations 

 Gas inspections for Hot Water Heater re-connection 

 Electrical inspections 

Unlike some green energy sources, GeoExchange systems are relatively unobtrusive. The ground loop 
piping is underground and the rest of the system is located within the building. There is a short period of 
time when excavation and re-landscaping takes place. Delivery and service trucks are present during the 
installation. There are no known environmental considerations with GeoExchange systems. 

Risks 

There is a risk that unskilled competitors will design and install substandard GeoExchange systems, 
which could harm the reputation of the sector and cause a reduction in business. 

Several federal and provincial incentive programs for GeoExchange installation have ended in 2011 and 
not been renewed. There is a risk that further elimination of incentives will result in significant reduction 
of GeoExchange installations.  

Industry Outlook  

The Canadian GeoExchange industry is in the process of implementing adequate training for 
professionals, as well as quality control of installations for existing and new construction markets based 
on the following components: 

 Training for drillers, designers, and installers 

 Accreditation of drillers, designers, and installers 

 Qualification of design firms and installation contractors 

 Certification of GeoExchange projects 

 Arbitration between parties 

 Communication of the program and its benefits 

The Certification Programs are referenced in procurement policies of various stakeholders such as 
utilities, government agencies, and financial institutions. The programs are designed to increase 
consumer confidence and subsequently increase market opportunities for industry participants. 

Note: Technical information on GeoExchange was obtained from the Canadian GeoExchange Coalition 


