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A Green Sector Overview  

Small Wind 

Wind is created when the sun heats the land and causes the air to rise. Some areas heat more quickly 
than others, creating surface air movement. The blades of a wind turbine capture this clean and plentiful 
source of energy and begin to rotate. The rotational movement drives a generator which produces 
electricity. 

The three-bladed horizontal axis wind turbine is the dominant technology of most commercially-viable 
small wind turbines. The energy produced from these units can be connected to the electrical grid or 
used to charge batteries for on-site consumption.  
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Market studies have identified four main opportunities for small wind turbine consumers. 

Consumer Potential Generating Capacity (Canada) 

Battery Charging 8,000 kW 

On-grid residential 360 MW 

Farms and commercial 246 MW 

Northern and remote 2,900 kW 
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Wind turbines that generate up to 300 kilowatts of electricity are classified as “Small Wind” and 
anything larger is considered Utility Scale. The small wind market is further segmented into the following 
three categories: 

Segment Generating Capacity 

Mini wind turbines 300 Watts to 1 kW 

Small wind turbines 1 kW to 30 kW 

Medium wind turbines 30 kW to 300 kW 

The average size of small wind turbines sold in Canada is 1 kW, but here the industry has experienced 
significant growth in the 11-50 kW market segment over the past three years. To date, there has been 
no development in the market for 50-300 kW wind turbines.  

Among renewable energy technologies, small wind turbines are one of the least expensive options. This 
has led to strong growth in Canada, with growth in the domestic sales of small wind turbines of 77% in 
2008 and 32% in 2009. Over that same period, $24 million in domestic sales resulted in 5.3 MW of 
electrical generation capacity. In addition, the Canadian Wind Energy Association believes that wind 
energy could potentially supply up to 20% of Canada’s electricity requirements.  

Participants in Canada’s small wind industry view Ontario as the province in which they expect to do the 
most business in the coming years due to government incentives, strong wind resources, and an 
environmentally aware population. With the implementation of Ontario’s Green Energy and Economy 
Act (GEA) and with a few other key drivers, the small wind industry is in Ontario is well positioned for 
expansion and job creation. 
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The Market  

The first known windmills were used in 1000 A.D. to grind grain in Middle Eastern countries. In the 
1930’s, windmills were used in North America to produce electricity and pump water on farms. The oil 
crisis in the 1970’s saw a re-emergence, which ended after the US cancelled the tax incentive program in 
the mid 1980’s. In the 1990’s, there was a revival in utility-scale wind turbines. The success of large wind 
projects has helped to develop today’s small wind market.  

 A report by the David Suzuki Foundation shows that Ontario 

could install 8,000 MW of small and big wind power by 2012, 

which is 4 times the estimate from the Ontario government and 

would meet roughly 9% of electricity demand. Currently, there is 

enough power generated from wind to power over 1 million 

homes in Canada. 

The small wind sector is small but growing steadily. It is estimated that approximately 700 small wind 
turbines are installed annually in Canada for a total of $42 million in sales representing $2.3 million for 
mini-turbines, $1.2 million for small turbines, and $0.7 million for medium turbines. The total combined 
capacity is approximately 3 MW, which is equal to one or two utility scale wind turbines capable of 
powering 750 homes.   

Participants 

Wind turbines are a common site in many European countries – Denmark, for example, generates 20% 
of its electrical supply from wind energy. Lower costs, technical improvements in reliability and 
productivity, and the increasing cost of traditional sources of energy (oil and gas) have driven the 
expansion of a small-scale wind industry in Canada.  

Canada has developed a history of small wind manufacturing – in 2007 approximately one half of all 
small wind manufacturers in the 30-50 kW range were Canadian. Canada has maintained this global 
manufacturing niche with exports representing 87% of sales in 2008 and 2009.  

In addition to manufacturing, opportunities in the small wind industry exist in sales (domestic and 
global), installation, research and development, project development, engineering, and site service. A 
list of wind industry participants can be found on the Canadian Wind Energy Association website 
(www.canwea.ca).  

The Canadian small wind supply chain consists of approximately 130 retailers/distributors and six 
manufacturers of commercial small wind turbines. The distributors and retailers are concentrated in 
Ontario (55%), Quebec (15%), Alberta (8%), and British Columbia (8%). Most of these companies are 
new entrants to the market and the top ten distributors/retailers account for roughly 90% of all 
Canadian sales by volume.  

http://www.canwea.ca/
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The majority of small wind installed in Canada originates from the United States, with 96% of reported 
sales in Canada attributed to three U.S. manufacturers: Bergey, Southwest Windpower, and Aeromax. 
Most of these imported turbines are mini wind turbines in the range of 300 Watts to 1 kW. 

According to the Ontario Ministry of Agriculture, Food, and Rural Affairs (OMAFRA), the cost of a small 
wind turbine is between $2,000 and $8,000 per kWh. There are additional costs associated with a small 
wind turbine system, which may include inverters and batteries, new or improved transmission lines, 
taxes, permits, installation, and maintenance. These additional costs can make up anywhere from 50% 
to 85% of the system’s total cost. The total installed cost of an off-grid system (<1 kW) is approximately 
$2.30 per Watt, while an on-grid system (1-100 kW) costs approximately $5.60 per Watt. 

Green Energy and Green Economy Act 

The Green Energy and Green Economy Act (GEA) established a Feed-In-Tariff (FIT) for electricity 
produced from wind and other renewable energy sources. The FIT prices are intended to provide 
investors a reasonable financial return over a 20-year period, support the development of renewable 
energy generation, and create jobs in Ontario.   

The program is divided into two streams – FIT and microFIT. The FIT program is for renewable energy 
projects that generate more than 10 kW. Small projects (less than 10kW) fall into the microFIT stream, 
which aims to encourage businesses and homeowners to engage in renewable energy projects. The 
program is designed to be quick and simple compared to the FIT program. Both the FIT and microFIT 
programs offer 20-year fixed-price contracts at 13.5 cents/kWh for electricity generated from on-shore 
wind projects.   

Pricing and Uptake 

Some participants in the small wind industry see the GEA as having a pro-solar bias. This stems from the 
discrepancy in FIT and microFIT prices between wind and solar. Regardless of size, wind projects receive 
a price of 13.5 cents/kWh while solar projects can receive a price as high as 80.2 cents/kWh. The 
microFIT program has received a tremendous amount of interest; however, 99% of the 27,487 
applications received as of April 1, 2011 have been for solar PV projects. At this point only large scale 
wind projects have had success under the GEA. As of April 1, 2011, the FIT program has received 260 
applications for wind projects. Of these applications, 61 contracts have been offered, 56 contracts 
executed, and one project is in commercial operation. 

There is a lengthy lead time for project development under the GEA – an average of three years for wind 
projects. This is due to what many renewable energy companies see as an onerous amount of 
paperwork and bureaucracy associated with the FIT program. The process for obtaining a FIT or microFIT 
contract involves receiving approvals from the Ontario Energy Board (OEB), the Local Distribution 
Company (LDC), Electrical Safety Authority (ESA), and Independent Electrical System Operator. This list 
does not include other local permits and public consultation requirements that may exist.  

Capacity 

Another issue that is limiting the growth of the small wind industry in Ontario is the capacity restraints 
of the current electrical grid system. Due to restrictions at some transmission stations in Southern 
Ontario, many renewable energy projects that were granted conditional contract offers from the 
Ontario Power Authority (OPA) have not been able to connect. Therefore, the process for applying to 
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the OPA has been revised so that new project proponents must receive confirmation of available 
transmission capacity from the LDC before submitting an application to the OPA.  

The issue of transmission capacity is of particular interest to the small wind industry in the Midwestern 
Ontario region. Currently the province has been divided into three zones based on the amount of 
available transmission capacity. In the Green Zone there is significant capacity, the Yellow Zone has 
limited capacity, and the Orange Zone has no capacity. In the Orange Zone, which covers much of 
Midwestern Ontario, only micro-projects (<10 kW) and farm-based bio-energy generation projects are 
accepted.  

Domestic Content Requirements 

In an attempt to drive job creation in the renewable energy sector, the GEA includes domestic content 
requirements for all renewable energy projects under the FIT program. This means that project 
developers are required to source a certain percentage of their project costs from Ontario goods and 
labour at the time they reach commercial operation.   

For wind projects greater than 10 kW, the domestic content required will increase from 25% to 50% on 
January 1, 2012. The OPA has provided a Domestic Content Grid to identify how much each activity of a 
project’s development can contribute. For example, wind turbine blades cast in Ontario and 
instrumentation within the blades that has been assembled in Ontario is worth 16%, while construction 
costs and on-site labour performed by individuals who are residents of Ontario is worth 15%. The 
complete Domestic Content Grid for wind projects can be found on the FIT program website 
(www.fit.powerauthority.on.ca).  

Other Government Programs 

To encourage local ownership of renewable energy projects under the FIT program, the OPA and the 
Government of Ontario initiated the Community Energy Partnerships Program (CEPP). The grant 
program assists community power projects with funding support of up to $200,000. This funding 
opportunity helps cover the early stage soft costs of renewable energy projects. The program is divided 
into two grants. The first applies to project design and development activities, such as site planning, 
environmental and regulatory analysis, and business plan development. The second part of the program 
applies to regulatory approvals, such as renewable energy approval, ESA approval, and project 
management. The maximum CEPP grant for small wind projects between 10 kW and 50 kW is $10,000. 

Also administered by the OPA are the Aboriginal Renewable Energy Fund (AREF) and the Municipal 
Renewable Energy Program (MREP). The AREF and MREP will assist Aboriginal communities and 
municipalities, respectively, in covering a portion of project costs associated with developing a 
renewable energy project. 

The Federal Government provides for a 50% Capital Cost Allowance (CCA) for Renewable Energy 
projects. Corporations can write off the capital cost of a solar PV system against other revenue resulting 
in attractive tax consequences. Individuals and businesses can only claim CCA up to the amount of 
income generated from the system. Once the CCA is used, they will have to pay tax on income 
generated from the project.  

 

 

http://www.fit.powerauthority.on.ca/
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Key Success Factors 

In most areas of Ontario there are enough wind resources to support small wind projects with the 
exception of some inland areas away from the Great Lakes. There is generally enough wind to produce 
electricity 70 percent of the time. Wind blows the strongest in high power demand seasons (winter).  

Government incentives, feed-in-tariffs, and regulations are the major factors that will determine the 
success of the small wind industry in the short term. The current feed-in-tariff for small wind (13.5 
cents/kW) has not been high enough to kick-start the industry. Industry participants suggest that the 
price needs to be more competitive with solar and high enough to cover the total cost of an on-grid 
system (approximately $5.60 per Watt). There is also a need for improved zoning policies (e.g. setback 
requirements) and a further streamlined regulatory process. 

A number of other factors are driving the development of the small wind industry. These include more 
environmentally-aware consumers, the perception of wind energy as clean and reliable, and the 
increasing costs of non-renewable energy sources. Small wind also has its advantages over other 
renewable energy sources, such as its relatively small footprint and compatibility with alternative land 
uses.  

Lastly, investments are needed in marketing, certifications, product development, and installation to 
maintain the current level of growth in the small wind industry. Several Canadian firms have obtained or 
are pursuing certification from the Small Wind Certification Council (www.smallwindcertification.org). 
Canadian small wind turbine manufacturers are already recognized as among the most innovative in the 
world, having received numerous awards for innovation and sustainability. It is important for companies 
to continue investing in these innovative products so that the industry is prepared to take off when 
other key factors have been addressed.  

http://www.smallwindcertification.org/
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Labour Market 

The small wind industry has the ability to contribute significantly to job creation. Estimates show that 
there is an average of 50 jobs required per MW of electricity generation in the small wind industry. 
These jobs require knowledge in the following areas: 

Sales and Marketing: Knowledge of the wind industry and government programs both domestic and 
globally. Currently the majority of sales of Canadian small wind turbines are made in the US, but efforts 
are being made to develop a domestic market. 

Manufacturing: Metal and fiberglass fabrication, assembly, and finishing. There are several current 
occupations with skills transferability to manufacturing small wind turbines. These occupations include 
machinists, machine fitters, and tooling inspectors. 

Design: Towers, gears, generators/alternators, and wiring. A number of engineering occupations will be 
required by the small wind industry, including civil, geotechnical, and environmental engineers. The 
University of Western Ontario (UWO), located in the Midwestern Ontario Region, is a global leader in 
wind engineering. Current research at UWO is focusing on designing transmission and wind turbine 
towers that can deal with local storm systems and improving the efficiency of wind turbines by reducing 
model uncertainty. There are opportunities at UWO to deliver training for wind turbine and electrical 
technicians and certification for new wind and solar products. 

Installation: Concrete, tower assembly, turbine assembly, rigging, electrical. Two of the greatest skill 
requirements related to the small wind industry are excavators and industrial electricians. With respect 
to wind turbines, there are few occupations where direct skills transfers exist, but occupations with 
significant overlap include heavy equipment operators and power system electricians. 

Maintenance: Wind turbine service technician. St. Lawrence College in Kingston Ontario offers a 
diploma program for Wind Turbine Technicians. The program provides hands-on experience of the 
electrical and mechanical aspects of wind turbines. Other skills include fiberglass repair, electronics, 
instrumentation, and computer applications.  

Regulatory Considerations 

For small wind projects that are not connected to the grid, the following permits and approvals may be 
required: 

 Municipal Building Permit 
 Ministry of the Environment Renewable Energy Approval (REA) 
 Electrical Safety Authority 

Requirements for grid connected systems: 

 Ontario Energy Board 
 Local Electrical Distribution Company 
 Independent Electrical Systems Operator 
 Electrical Safety Authority 
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Social and Environmental Considerations 

The domestic market for small wind turbines is relatively young. The industry is poised for more growth, 
but regulations can provide significant obstacles. There is still a need for improved communication and 
clarification of zoning policies for small wind turbines: setback regulations, for example. 

There are indications that much of the public does not distinguish between small and large wind 
turbines despite their very different characteristics. The utility wind industry faces strong opposition, 
almost exclusively in rural areas (of the 57 chapters of the anti-wind group Wind Concerns Ontario, 53 
are based in areas with populations under 400,000). Residents near proposed large-scale wind farms 
often express concern about low-frequency noise, real estate values, and possible health impacts of 
living near wind turbines. While many of these concerns do not apply to the small wind industry, it 
remains an important consideration. The wind industry as a whole needs to work with governments to 
develop a more effective public consultation process that can significantly improve communication 
between wind project developers and the surrounding communities.  

Finally, while small wind turbines have a relatively small environmental footprint (compared to other 
renewable and non-renewable energy sources), a renewable energy approval (REA) is required by the 
Ministry of Energy for all turbines greater than 3 kW. The REA outlines requirements for turbine 
specifications, location, and other environmental regulations. 

Risks 

The current FIT program does not appear to adequately incentivize small wind projects and may be 
reduced or be terminated causing wind projects to become increasingly unviable. In general, the 
volatility of the GEA, as exemplified by rules and process changes and threats of review, has created 
problems for renewable energy companies in terms of both project management (inability or delays in 
obtaining necessary permits and approvals) and public relations (misinformation amongst the public 
regarding costs and benefits of the FIT program).  

Transmission capacity in rural areas is a major barrier to grid connection and can significantly increase a 
wind project’s cost and development time.  

Domestic content requirements for wind projects will be increasing in the coming years and meeting 
these requirements will call for investments in local wind turbine manufacturing and skills training for 
wind turbine technicians and installers.  

The finance and insurance industries do not yet fully understand the renewable energy generation 
market. This has made it difficult for some companies to obtain project financing and insurance at 
appropriate rates. Developing a strong relationship with a financial institution that has some experience 
with renewable energy financing is an important aspect for any renewable energy company.  
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Industry Outlook  

The high initial capital costs of small wind projects is a barrier to some potential customers and the 
current FIT price of 13.5 cents/kWh does not provide a fast enough payback period for most investors. 
Without a higher feed-in-tariff for small wind or other government incentive, the domestic market for 
small wind turbines will remain small. However, if the US and European markets continue to grow there 
will remain export opportunities for Canadian manufacturers of small wind turbines. 

There are a number of startup businesses entering the small wind manufacturing and installation market 
in Ontario. While some of these companies are importing components and installing systems, others 
have innovative proprietary designs. Perhaps the single largest current barrier to successfully expanding 
and surviving in Ontario’s market is determining what technology can be manufactured and installed at 
the current FIT price for wind, while providing a reasonable payback period. Government support for 
research and development and commercialization of new technologies is needed for this to occur.  

With a combination of technological improvements and an appropriate feed-in-tariff, the small wind 
industry could be in position for substantial growth (see solar PV industry). This industry could be a 
significant source of job creation, but it will also need to prove that it can deliver strong performance 
over the life of a 20 year FIT contract to ensure to investors that the industry is a safe investment.  
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