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A Green Sector Overview  

Solar Photovoltaic 

Solar Photovoltaic (PV) panels convert 13% to 20% of the sun’s energy into electricity. The electricity 
produced by the panels is called Direct Current, which can be stored in batteries and converted to 
Alternating Current using an inverter to power electrical appliances. Alternatively, the electricity from 
the panels can be passed through an inverter and connected into the utility electrical grid.  

Solar PV panels can be ground or roof mounted as part of residential, industrial, institutional, 
commercial, or community projects. The average life span of a solar panel is greater than 20 years, but 
their generating capacity diminishes over time. That being said, the longer the panels produce 
electricity, the greater benefit they can provide financially and environmentally.   

To help ensure a reliable, sustainable, long-term supply of electricity, the Ontario Government, through 
the Feed-In-Tariff (FIT) program, is offering six levels of financial incentives based on the size of the Solar 
PV system. For example, based on a 10 kW Rooftop system, the microFIT program pays $0.802 kWh over 
a 20 year contract period.  

Why is the Ontario Government paying $0.802 kWh (as 

much as 6 times today’s price for delivered electricity) for 

Solar electricity?  

The incentives are “rate based” as there is no up-front 

capital cost for the utility provider. Solar PV is 

geographically distributed; therefore, no additional 

distribution lines are required. Peak solar production 

occurs during times of high load which will reduce the need 

to develop new central power generation systems or buy 

power from other utilities. Perhaps most importantly, 

Ontario’s renewable energy sector will produce new jobs in 

design, manufacturing, installation and system 

maintenance. 
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The Market 

The main activity in the Solar PV sector at present is suppliers educating investors regarding technology 
and opportunities. Through this activity, suppliers are uncovering the best market opportunities. 
Suppliers that are able to establish credibility in the market will lead the industry. As the solar PV 
industry is new to most of Ontario there is relatively little history to reference. Some strategies that are 
being used to establish credibility include suppliers entering into partnerships with customers to share 
investment risk and developing relationships with trusted organizations – community bulk buy 
structures, co-operative models, and environmental groups 

Many new businesses are entering the solar PV industry. As a new industry, investors have to select 
from a range of suppliers with limited history in Ontario. While there is competition between suppliers 
based on price, successful firms will be able to educate investors regarding the credibility of the solar 
market in general.  PV suppliers will succeed as they identify which of the market barriers they are most 
able to overcome. 

 There are 3 main models for businesses entering the market: 

i. Small businesses intending to sell, design, and install systems 

ii. Joint ventures between utility providers, marketing firms, and local electrical contractors 

iii. Very large systems will likely result from consortiums between PV equipment manufacturers, 
venture capital, and developers 

For new businesses entering the market, there are several approaches being taken to address the lack of 
project history in the region. For example, solar PV manufacturing and installation companies have 
installed demonstration projects to establish credibility with local investors. Foreign investors with 
experience in solar markets around the world are coming to Ontario to take advantage of the new 
industry. Other firms are undertaking marketing and sales efforts to education Ontario investors about 
solar PV opportunities, and community organization and co-operatives have begun to investigate 
renewable energy generation as a means to address local energy concerns and present these new 
opportunities to members.  

Much of the success of a solar PV project depends on the early stages of the project, prior to installation. 
The highest impact decisions are often made during the feasibility and project set-up stages. In the 
feasibility stage the individual or business must determine site suitability and project involvement (lease, 
own, develop). During the project set-up stage, obtaining necessary permits and contracts and securing 
project financing are the most important steps.  

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. In addition, there is further uncertainty related to taxation as rules have not been 
made that deal with questions of farm succession and property tax assessments. There are also 
questions surrounding how insurance companies will address issues of liability on renewable energy 
projects. 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. 

A number of other factors are driving the development of the solar PV industry. These include more 
environmentally-aware consumers, the perception of solar energy as clean and reliable, and the 
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increasing costs of non-renewable energy sources – whereas the cost of electricity generation is stable 
over the lifetime of a wind turbine and there are no fluctuating fuel costs.  

Green Energy and Green Economy Act 

The Green Energy and Green Economy Act (GEA) established Feed-In-Tariff (FIT) rates for electricity 
produced from solar panels and other renewable energy sources. The FIT rates are intended to provide 
investors a reasonable financial return over a 20 year period while creating green jobs in Ontario.  
Project developers have moved quickly to take advantage of the FIT prices for solar PV installations. As 
of July 2011, over 7,000 FIT applications and 30,000 microFIT applications have been submitted for solar 
PV projects. Of those applications, over 2,000 FIT and 20,000 microFIT contracts have been offered, and 
approximately 1,000 FIT and 6,000 microFIT contracts have been executed for solar PV projects. In total, 
over 1,000 MW of solar PV generating capacity is under development through the FIT and microFIT 
programs.  

The Solar PV market is divided into segments based on the size and location of the installations. All 
projects can enter into a 20 year contract with Ontario Power Generation at the rates listed below: 

Segment  Project Size Rate 

micro FIT   

Rooftop < 10 kW peak output  $0.802 kWh 

Ground mounted < 10 kW peak output $0.642 kWh 

FIT   

Rooftop > 10 kW and < 250 kW $0.713 kWh 

Rooftop > 250 kW and < 500 kW $0.635 kWh 

Ground mounted > 10 kW and < 10 MW  $0.443 kWh 

 

microFIT Program 

Solar installations that have less than 10 kW peak output are considered microFIT projects. These 
projects are generally designed for residential and small business applications and offer home and small 
business owners the opportunity to generate income by selling electricity from ground and roof 
mounted systems – but not without challenges. 

microFIT – Roof Top PV  

Some of the challenges for Roof Top PV include:  

 High initial capital cost for a PV system – typically range from $25,000 to $75,000. 
Installation costs for a PV system range from $7.50 to $10 per Watt depending on the size of 
the array. Limited financing is available. 
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 Roof size limitations: 

o A typical residential roof has enough space for a 2.5 kW array – smaller arrays have 
lower Return on Investment (ROI). 

o Flat roof commercial buildings with more than 5,000 ft2 can hold a 10 kW array. In 
situations where building owners are approached to rent their roof space, the rental 
fees are relatively insignificant; therefore, a typical building owner would require 
other non financial motivations to encumber their rooftops with a PV array. 

 Shading from trees, chimneys, poles, and power or communication lines will reduce the 
output of the array. 

 Structural analysis for wind load and snow load capacity are often required making the 
feasibility assessment expensive. 

 Roof systems that require imminent repair are not good candidates. 

 The resale value of a home or building with an installed PV array is unproven.  

 Insurance coverage may be difficult to find.  

 Approval to connect to the grid must be obtained from the local distribution company (LDC) 
prior to being awarded a microFIT contract. This is a recent change to the microFIT program, 
as many early projects that were awarded contracts have since been told that there is not 
enough grid capacity in their region to connect. 

While some home owners may choose to install a rooftop PV array, market adoption may be slow 
because of the numerous challenges identified above. Community organizations, such as churches and 
environmental groups, or renewable energy co-operatives may provide home and business owners with 
opportunities to invest in a larger array in order to overcome these barriers. Owners of flat roof 
buildings installing 10 kW PV arrays can expect financial returns of 8 to 10 percent.   

In February 2011 a new FIT program was proposed for commercial aggregators. This CFIT (commercial 
feed-in-tariff) program will accommodate the unique nature of commercial micro-generation projects. 
Commercial aggregators are business entities with more than one micro-generation projects. These 
businesses lease land or rooftops from individuals for solar PV projects. The key features of CFIT are 71.3 
cents/kWh for rooftop and 44.3 cents/kWh for ground mount solar PV projects, an application fee of 
$500 per MW, and contract provisions to permit a lender to have step-in rights in the event of a supplier 
default to the lender.  

microFIT - Ground Mount  

Although ground mounted PV systems have their own limitations, they have overcome a number of the 
roof mounted barriers.  Barriers for ground mounted systems include: 

 Vandalism and accidental damage – security fences may be required. 

 Lack of clear solar exposure and the potential for development or growth that may block 
solar exposure in the future. 

 While only 1,500 sq ft of land is required, the opportunity cost for development over 20 
years is difficult to calculate. 

Marginal lands around sewage treatment facilities or landfill sites are potential candidates for ground 
mount development. Municipalities may need to engage community partners to raise funds for such 
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projects. Farmers may see the investment opportunity fitting with their agricultural model and welcome 
the consistent income.  

Ground mount microFIT has the least barriers in the 

market. The current barrier is having many smaller 

investors understand the technology well enough to assess 

the business case and commit to the opportunity. 

There appears to be good potential for ground mounted PV arrays with less than 10 kW maximum 
output with a number of systems already installed.    

FIT Program 

Solar installations that have greater than 10 kW peak output are considered FIT projects. These projects 
are more complex and require grid capacity and environmental impact studies. They provide 
commercial developers with an opportunity to generate income by selling electricity from ground and 
roof mounted systems. 

FIT Ground Mount 

Large ground mounted systems, or solar farms, require large capital investments. The barriers to large 
ground mount projects include: 

 Grid capacity assessment 

 Environmental assessment 

 Marginal land in a secure location 

A number of Ontario projects have been able to overcome these barriers and execute projects. Over 100 
large-scale ground mount solar PV have executed FIT contracts, but as of July 2011 only one project is in 
operation. 899 MW of renewable energy generating capacity would be achieved if all in-development 
projects reach commercial operation. 

FIT Roof Mount 

Large solar arrays can be installed on large flat roofs. Sloped roofs for agricultural buildings (chicken 
barns, machinery sheds) have also been considered. There are practical considerations that can be 
barriers to large PV arrays. 

 Large arrays receive lower FIT rates, so the scale of the system has to be large enough to 
recover the feasibility and development costs. 

 Snow load and wind load assessments must be performed to determine feasibility. These 
assessments required specialized knowledge and engineering skills and result in up-front 
costs to a project that may not be recovered. 

 Large projects require an assessment of grid capacity which can delay project approval. 
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 The damage to a roof during installation of the PV system or subsequent maintenance could 
result in leaks, damage to insulation, and mould. Repair costs for a damaged flat roof could 
eliminate the financial feasibility of a proposed solar installation.  

 The large capital cost for FIT scale solar PV development will limit the number of investors 
capable of engaging. 

While these barriers are significant, some well-funded building owners and investment partnerships will 
engage in the opportunity. The barrier will be the specialized knowledge required to complete the 
feasibility studies and overcome roof damage risks.   

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 solar PV projects between 10 kW and 50 kW is 
$10,000. For projects between 50 kW and 1,000 kW the maximum grant is $75,000, and $200,000 for 
projects between 1,000 kW and 10,000 kW. 

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 wind turbine 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 wind turbine system. Once the CCA is used, they will have to pay 
tax on income generated from the system.  

Labour Market   

The solar PV industry is still relatively young. Some jobs require skills which are transferable from within 
an existing discipline while other jobs will require some additional training. Many of the current job 
opportunities involve market development. As the sector moves forward the following labour sectors 
will add jobs in response to increasing solar PV project activity and domestic content requirements: 

Marketing: Creating strategic marketing and tactical implementation plans including graphic design, 
advertising, and sales to educate potential investors.  

Financial: Conducting business case analysis based on insurance, long-term investment risks, and growth 
opportunities. 
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Structural Engineering: Designing racking and support systems for PV arrays including feasibility studies 
to calculate wind and roof load capacities for potential larger roof top arrays.   

Electrical Engineering: Designing electrical systems and locally manufactured components, as well as 
determining grid connection capacity. 

Manufacturing (Racking): Companies are beginning to manufacture aluminum and galvanized metal 
racking systems in response to domestic content requirements. 

Electrical Contractors: Connecting solar PV panels to inverters/grid or connecting panels to battery 
storage/inverters/distribution panels. 

Solar PV Installers: The skill set required for installing solar PV components is found within the current 
construction industry. The mix of skills may be different depending on type of PV array being installed. 

 Ground mount array – backhoe, concrete, and assembly skills 

 Rooftop array – fall arrest training, roof penetration and mounting, and assembly skills 

An estimated 50% of the jobs created in the solar PV industry will occur in solar panel and inverter 
manufacturing. The GEA will continue to present opportunities for solar PV industry development in 
Ontario. A host of companies have announced their intentions to setup manufacturing facilities in 
Ontario. For example, Canadian Solar (Samsung) has announced their intention to build PV 
manufacturing facilities in Ontario, investing $24 million. 

Transitioning existing careers into green jobs often requires the completion of a degree, diploma, or 
certification program. To provide incoming workers with relevant knowledge and experience, many 
colleges and universities are providing programs specifically tailored for work in the solar PV industry. 
The following programs related to solar PV are offered in Ontario: 

Job Title Institution Program 

Energy Consultant Centennial College (Toronto) Energy Systems Engineering 
Technology 

Durham College (Oshawa) Renewable Energy Technician 

Humber College (Toronto) Sustainable Energy & Building 
Technology Program 

Energy Designer Cambrian College (Sudbury) Energy Systems Technology 

Green Business Development 
Manager 

Seneca College (Toronto) Green Business Management 

University of Waterloo 
(Waterloo) 

Environment and Business 
Program 

Green Electrician Mohawk College of Applied Arts 
and Technology (Hamilton) 

Energy Systems Engineering 
Technology – Clean and 
Renewable Energy 
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Manufacturing Engineer McMaster University (Hamilton) Environmental and Earth 
Sciences 

Mechanical Engineering 

Electrical Engineering 

Engineering Physics 

Materials Engineering 

Mechatronics Engineering 

PV Solar Design/Installation Seneca College (Toronto) Photovoltaic (PV) Technician 
Program 

St. Lawrence College (Kingston) Energy Systems Engineering 
Technician and Technology 
Program 

Renewable Energy Technician Canadore College (North Bay) Environmental Technician – 
Protection and Compliance 

Carleton University (Ottawa) Environmental Science 

Sustainable and Renewable 
Energy Engineering 

Durham College (Oshawa) Renewable Energy Technician 

St. Clair College (Windsor) Energy Systems Design 
Technology 

University of Ontario Institute of 
Technology (Oshawa) 

Energy Systems Engineering 

Solar Service Technician Kortright Centre (Vaughn) Photovoltaic Training Courses 

Solar PV Manufacturer Mohawk College of Applied Arts 
and Technology (Hamilton) 

Energy Systems Engineering 
Technology – Clean and 
Renewable Energy 

Regulatory Considerations  

Approvals for grid connection are required from: 

 Ontario Energy Board  
 Local Distribution Company  
 Independent Electrical System Operator  
 Electrical Safety Authority   
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Other approvals may be required depending on a variety of conditions such as project size and location: 

 Renewable Energy Approval 
 Ministry of Natural Resources 
 Ministry of the Environment 
 Ministry of Transportation 
 Ministry of Culture 
 Local Conservation Authority 

Consultation may be required from the following sources: 

 Public/Community 
 Municipalities 
 Aboriginal Communities 

Federal agency notification and adherence to guidelines may be required from: 

 Canadian Broadcast Corporation 
 Royal Canadian Mounted Police 
 Transport Canada 
 Fisheries and Oceans Canada 
 Environment Canada 
 Parks Canada 
 Natural Resources Canada 
 Canadian Environmental Assessment Agency  

CSA approval is also required for system components such as crystalline silicon terrestrial photovoltaic 
modules, thin film terrestrial PV modules, and storage batteries for photovoltaic systems. Other system 
components such as cables, inverters, enclosures, require ULc. 

Social and Environmental Considerations  

Social and environmental considerations are based on manufacturing, installation, and disposition of 
solar PV systems at end of life which are for the most part, project based.  Some considerations include: 

 Type of chemicals used in manufacturing 

 Compliance with hazardous material guidelines 

 PV modules containing cadmium 

 Disposal of batteries 

 Land use 

 Visual impact 

Risks 

The current FIT program may be reduced or terminated causing solar 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 
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(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 
solar PV project’s cost and development time.  

Domestic content requirements for solar projects will be increasing in the coming years and meeting 
these requirements will call for investments in local 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 large number of FIT applications suggests that there is a market for solar PV under the current 
economic model; however, the future of the industry will depend largely on the economic balancing act 
between an anticipated decrease in Fit rates, scheduled increase in domestic content requirements, and 
expected reduction in system costs.  

Based on current FIT rates and installed PV systems costs, the approximate return on investment is 11%. 
The increasing number of projects in for approval, along with increasing domestic content requirements 
has generated interest from manufacturers to invest in Ontario. This should result in decreased system 
costs as a result of economies of scale and reduced shipping costs from foreign sources. Unfortunately 
at this point, planning stage project costs are greater than installation costs due to the back log of 
applications.  As a result there is very limited manufacturing capacity for solar PV equipment in Ontario. 

The outlook for the solar PV industry and job creation in this sector is good as long as the FIT program 
continues to provide an appropriate return on investment, the content requirements result in local 
manufacturing of PV components, and the above risk factors are mitigated.  

Manufacturers will commit to opening Ontario plants once they feel comfortable with the long term 
viability of the PV industry in Ontario. Since 2009, more than 30 businesses have announced plans to set 
up or expand plants in Ontario to manufacture parts for the solar and wind industries. The continued 
development of a renewable energy manufacturing cluster in Ontario will only improve the 
competitiveness of solar PV companies throughout the value chain and improve this region’s prospects 
for job creation.  


