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INDUSTRY OVERVIEW 

 

North American Solar Energy  Market  

 

The North American solar industry is gaining momentum. PV industry in the United States is quite 

developed. There is a variety of policies to incentivize entrance and operation of new solar plants. 

Although the solar industries in Canada and Mexico are less developed, they are gaining momentum 

in recent years.  

According to the Renewable Energy World’s website, driving forces that are affecting North 

America’s solar PV market are location, incentives and government policies1. According to the same 

source: 

- New Jersey, California, Arizona, and Ontario account for two-thirds of solar energy production; 

more than half (59 percent) in 2012 associated with large-scale ground-mount systems.  

- At the state level, California's Solar Initiative ratepayer program brought in an extra $200 

million in 2012, helping to pare down a long waitlist of customer-side distributed generation. 

Also, as part of California's Renewable Portfolio Standard target (33 percent of energy from 

renewable sources by 2020); the state is implementing several programs to stimulate 

distributed generation projects ranging from 1-20 MW. 

 

- Moving above the border to Canada, large-scale projects completed during 4Q11 were already 

approved under Ontario's previous incentive program, the Renewable Energy Standard Offer 

Program (RESOP). The feed-in tariff (FiT) program that replaced it spurred roughly 100 MW of 

smaller-scale residential and nonresidential projects in 2011, says Solarbuzz, while large-scale 

                                                           
1
 http://www.renewableenergyworld.com/rea/news/article/2012/02/whats-driving-north-

americas-solar-pv-market-in-2012 

 

http://www.cpuc.ca.gov/PUC/energy/Renewables/index.htm
http://archive.powerauthority.on.ca/sop/
http://archive.powerauthority.on.ca/sop/
http://fit.powerauthority.on.ca/
http://www.renewableenergyworld.com/rea/news/article/2012/02/whats-driving-north-americas-solar-pv-market-in-2012
http://www.renewableenergyworld.com/rea/news/article/2012/02/whats-driving-north-americas-solar-pv-market-in-2012
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systems under the FiT have been slow to start due to regulatory and approval delays. Other 

areas such as project financing and product supply agreements are also showing progress. 

 

 

North American share by photovoltaic market segment. BM = building mounted. (Source: NPD 

Solarbuzz) 

Large scale concentrated solar power plants (CSP) based on solar parabolic trough technology are 

also present in the North American  market.  There are many competitors. Most of them are located 

in USA including Nevada Solar One, Ivanpah Solar Power Complex, Martin Next Generation Solar 

Energy Center, Keahole solar Power, Saguaro Solar Though Power Plant, SEGS III-VII.  

 

INDUSTRY ANALYSIS  

Industry analysis is based on a model commonly known as PORTER'S FIVE FORCES. The model is 

chosen due to its acceptance in business intelligence field. The main purpose of this analysis is to provide 

information and data that can be used by business analysts and strategic planners  in different 

organizations interested in the solar energy field. The goal was to create support material that would make 

it easier for local organizations to position favorably within the growing renewable energy field. 

 

COMPETITORS: 

 

This section describes companies and other entities that produce energy based on solar 

technologies.  

Solar power plants in North America include following segments: 

 Large scale CSP plants 
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 Large scale PV plants 

 Small scale solar installations based on a variety of technologies 

Detailed descriptions of the competitors includes an overview of players in all major segments 

Name Location Capacity Technology  Completed 

  (MW)   

Solar Energy Generating Systems Mojave Desert, 
California, USA 

354 parabolic trough      1984-
2002         

Martin Next Generation Solar 
Energy Center 

Indiantown, 
Florida, USA 

75 ISCC  

Nevada Solar One Boulder City, 
Nevada, USA 

64 parabolic 
trough 

2007 

Kimberlina Solar Thermal Energy 
Plant 

Bakersfield, 
California, USA 

5 fresnel reflector 

Sierra SunTower Lancaster, USA 5 solar power 
tower 

2009 

Keahole Solar Power Hawaii,USA 2 parabolic trough 

Maricopa Solar Peoria, 
Arizona,USA 

1.5 dish stirling 2010 

Saguaro Solar Power Station Red Rock, USA 1 parabolic trough 

 

Name:  NEVADA SOLAR ONE 

Location: Boulder City, Nevada, USA 

Operator: Acciona Solar Power (a partially owned subsidiary of Spanish company, Acciona Energy)  

Technology type: Parabolic Troughs 

Suppliers of Technology:  

 Siemens steam turbine 

 Solel Solar Systems (They 

supply specially coated 

tubes, made of glass and 

steel) 

 Schott Glass (They also supply specially coated tubes, made of glass from Germany) 

 Parker Hannifin (They supply motion controller)  
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Plant Description: According to the information provided on Siemens company web site (i) 

“Nevada Solar One, completed in 2007, was one of the first plants built in 17 years. It uses 760 

parabolic troughs, consisting of more than 180,000 mirrors, to concentrate the sun‘s rays onto 

receivers placed at the focal axis of the troughs during peak demand hours using a proprietary 

technology. Thermal oil that heats up to 390° C flows through the receiver tubes and is used to 

produce steam to drive the steam turbine.  

 Power output: 64 MW (e) since 2007 

• Maximum capacity: up to 74 MW (e) 

• Inlet pressure: 90 bar / 1,305 psi 

• Inlet temperature: 371° C / 670° F 

• Production Capacity: 40,000 households”. 

Acciona Company Profile 

Acciona is a Spanish company in renewable energy field. It is one of Spain's largest contractors, 

Acciona (whose name means "activate") . The company operates through six business lines: 

infrastructure, energy, real estate, logistics and transport, urban and environmental services, and 

water. It also has holdings in asset management services, wine, media, and event organization. 

Acciona builds and operates cogeneration plants, wind power parks, and hydroelectric projects in 

30 countries around the world. The company is controlled by the descendants of its founder 

through Grupo Entrecanales. 

ACCIONA’s North American subsidiary, Acciona North America, has implemented and is operating 

large projects across the continent, including Nevada One, solar CSP plant, Tatnaka Wind Farm in 

Dakotas and water cooling systems in the USA.(ii) 

 

Name:  IVANPAH SOLAR POWER COMPLEX, 

Location: California, USA (under - construction)  

Operator: TBD  
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Technology type: Parabolic Troughs 

Suppliers of Technology: Solargenix Energy 

Built by: Bright Source Energy, a privately owned energy company 

Plant Description: This power plant will consist of three separate plants using tower technology 

with water and direct steam and provide approximately, 400 MW, electricity to the US utilities 

PG&E and Southern California Edison. The first plant is scheduled to come online in mid-2012. (i)  

BrightSource Energy’s Luz Power Tower technology: With this technology, solar thermal energy 

systems generate power just like traditional power plants   by creating high temperature steam to 

turn a turbine. Moreover, instead of using fossil fuels or nuclear power to create the steam, 

BrightSource uses the sun’s energy. Tech specifications include: 

 Power output: 392 MW (e) (for 3 plants) 

• Inlet pressure: 160 bar / 2321 psi 

• Inlet temperature: 550° C / 1004° F 

• Production Capacity: 140,000 homes 

•  

Name: MARTIN NEXT GENERATION SOLAR ENERGY CENTER 

Location: Florida, USA  

Operator : Florida Power & Light Co. 

Technology type: ISCC 

Suppliers of Technology: Florida Power and Light, 

an US utility group 

Built by: Florida Power & Light Company (FPL), the 

principal subsidiary of NextEra Energy Inc. FPL generates power assets in more than 20 U.S. states. 

Plant Description:  
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The Martin Next Generation Solar Energy Center is at hybrid solar energy facility that combines a 

75-megawatt solar thermal array with an existing combined-cycle natural gas power plant, the 

solar facility covers 500 acres of land at the existing FPL Martin plant location.  

The Solar Energy Center has approximately 190,000-mirror parabolic troughs. Under this plant, 

solar collectors feed heat to existing steam plants, which generates electricity at an average of 18 

MW.  

The plant is operated by Florida Power & Light Company, the largest electric utility in Florida and 

one of the largest rate-regulated utilities in the United States. FPL serves approximately 4.5 million 

customer accounts in Florida and is a leading employer in the state with more than 10,000 

employees.  

 

Name: KEAHOLE SOLAR POWER  

Location: Hawaii, USA 

Operator: Sapogy Inc 

Technology Type: Parabolic Troughs 

Suppliers of Technology: Sopogy Inc 

Built by: Keahole Solar Power, LLC 

Plant Description: Keahole Solar   is the first commercial solar thermal power plant built by using 

solar collectors that are manufactured by Sopogy (Sopogy is the solar thermal technology supplier). 

This plant uses the sun's heat to generate steam and consists of 1,000 Sopogy MicroCSP SopoNova 

parabolic trough solar collectors. The power plant uses the sun's heat to create steam which 

translated into motion and finally usable electric energy. (iii)  

Sopogy, Inc.  

Sopogy is a 20, employee, Honolulu based company that specializes in the development, design, 

manufacturing and marketing of MicroCSP technologies. 
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Sopogy was originally founded in 2002 by the Honolulu, Hawaii based clean-technology incubator 

Energy Laboratories, They focused on developing the new sector of solar known as Micro-Scaled 

Concentrating Solar Power aka  "MicroCSP 

 

Name: SAGUARO SOLAR TROUGH POWER PLANT,  

Location: Red Rock, Arizona, USA  

Operator: Arizona Public Service 

Technology Type: Parabolic Troughs 

Suppliers of Technology: Solargenix, Ormat 

(generator) and Arizona Public Service Company 

(APS) 

Built by: Flabeg GmbH, Germany 

Plant Description: It is the first solar electronic 

trough plant in Arizona. The energy of the sun is concentrated 60 times using   parabolic trough 

shaped mirrors to heat a thermal liquid fluid. This fluid is then passed through a heat exchanger to 

vaporize a secondary working fluid.  The vapour is then used to spin a turbine/generator to 

generate electricity. Technical specifications include: 

Arizona Public Service Company (APS)  

APS is the largest electric utility in Arizona, USA, and the principal subsidiary of publicly traded S&P 

500 member Pinnacle West Capital Corporation (NYSE: PNW). With 4,000 MW of generating 

capacity, APS serves more than one million customers. APS is regulated by the Arizona Corporation 

Commission (ACC), the state agency that regulates all energy utilities in Arizona (iv) 

Power Output: 1, 000,000 Watts AC 

Solar Collector Thermal Capacity: 6843 KW 

Projected Annual Energy Generation: 2,000 MWh AC 

Name:  SEGS III-VII (SOLAR ELECTRIC GENERATING SYSTEMS),   
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Location: California, USA 

Operator:  Cogentrix 

Technology Type: Parabolic Trough 

Suppliers of Technology: Solargenix Energy, KJC Operating Company 

• Built by: Luz Industries. Though it was originally developed by Luz, the company was 

bought by Solel which then sold the installations to FPL. So, the owner is FPL. 

• Power Output: 150 MW 

Plant Description:  

Thermal energy storage provides heat for operation during periods without adequate sunshine. 

This energy generated is supplied to Southern California Edison power grid which further supplies 

it to Los Angeles. 

Congentrix 

Cogentrix Energy's specializes in developing energy generating facilities. As an indirect subsidiary 

of Goldman Sachs, the company develops, owns, and operates about 20 independent power plants, 

primarily in the US, but also in Turkey. The company markets (sells) wholesale power to electric 

utilities across North America. In addition to developing conventional (coal and gas-fired) power 
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plants, Cogentrix Energy is also operating green power (solar, wind and hydroelectric) plants in the 

US and elsewhere. In 2011 the company had a US portfolio of 17 hydro, wind, solar, and thermal 

plants (with about 3,300 MW generating capacity), and 2,300 MW in Turkey (including 480 MW of 

hydro facilities)   

The table below provides an overview of planned and future CSP facilities in North Amrica: 

Parabolic Trough Plants Announced in USA 

Parabolic Trough Plants Under Construction in USA 

Name Capacity 
MW 

Location Technology Expected 
Completion 

Solana Generating 
Station 

280 West of Gila Bend, 
Arizona 

Parabolic 
Trough 

2013 

Mojave Solar Park 280 San Bernardino 
County, California 

Parabolic 
Trough 

2014 

Name Capacity MW Location Technology 

Beacon Solar Energy Project 250 Kern County, 
California 

Parabolic Trough 

Hualapai Valley Solar Project 340 Mohave County, 
Arizona 

Parabolic Trough 

Sonoran Solar Project 350 Maricopa County, 
Arizona 

Parabolic Trough 

Unnamed Kingman solar project 200 Mohave County, 
Arizona 

Parabolic Trough 

San Joaquin Solar 1&2 
 

107 Fresno County, 
Arizona Parabolic trough 

hybrid with 
biomass 

City of Palmdale Hybrid Power 
Project 

62 Palmdale, 
California Parabolic trough 

steam input for 
hybrid gas plant 

Unnamed 59 Barstow, 
California Parabolic trough 

with heat storage 

Victorville 2 Hybrid Power Project 50 Victorville, 
California Parabolic trough 

steam input for 
hybrid gas plant 

Overall Capacity announced in USA 1418  
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Large Scale Photovoltaic Competitors in North America2 

Most PV plants in North America are located in the USA and Canada. Below is a table that provides 

basic information about installed capacities: 

POWER PLANT 

NAME 

LOCATION OPERATOR CONFIGU

RATION 

(MW) 

CONSTRUCTE

D 

SUPPLIER 

AGUA 

CALIENTE 

SOLAR 

PROJECT 

YUMA 

COUNTY, 

ARIZONA 

FIRST SOLAR FOR NRG 

AND MIDAMERICAN 

SOLAR 

247 

PRESENT 

(290 MW 

2014) 

 COMPLETION 

2014 

FIRST 

SOLAR 

SARNIA PV 

POWER PLANT 

SARNIA, 

ONTARIO 

FIRST SOLAR FOR 

ENBRIDGE 

97 MW 2010 FIRST 

SOLAR 

AVENAL 

SOLAR 

FACILITY 

KINGS 

COUNTY, 

CALIFORNIA 

NRG SOLAR FOR EURUS 

ENERGY AMERICA 

45 MW 2011 SHARP 

COPPER 

MOUNTAIN 

SOLAR 

FACILITY 

BOULDER 

CITY, 

NEVADA 

SEMPRA GENERATION 57.6 MW 2010 FIRST 

SOLAR 

SILVER STATE 

NORTH 

PRIMM, 

NEVADA 

FIRST SOLAR FOR 

ENBRIDGE 

50 2012 FIRST 

SOLAR 

LONG ISLAND 

SOLAR FARM 

UPTON, NEW 

YORK 

BP SOLAR AND METLIFE 38.4 2011 BP SOLAR 

CIMARRON 

SOLAR 

FACILITY 

COLFAX 

COUNTY, 

NEW MEXICO 

SOUTHERN COMPANY 

AND TURNER 

RENEWABLE 

(COOPERATIVE) 

37 2010 FIRST 

SOLAR 

ALAMOSA 

SOLAR 

GENERATING 

PLANT 

ALAMOSA, 

COLORADO 

COGENTRIX SOLAR 37 2012 AMONIX 

WEBBERVILL

E SOLAR 

FARM 

WEBBERVILL

E, TEXAS 

RES AMERICAS FOR 

METLIFE AND LONGSOL 

HOLDINGS US INC 

30 2011 SUNPOWE

R 

DESOTO NEXT 

GENERATION 

SOLAR 

ENERGY 

CENTER 

ARCADIA, 

FLORIDA 

FLORIDA POWER AND 

LIGHT 

30 2009 TRINA 

SOLAR 

 
 
Overall capacity announced in the USA is 560MW. 

 
 
 

                                                           
2
RPS Project Status Table - February Update as presented on 

http://en.wikipedia.org/wiki/List_of_photovoltaic_power_stations 
  

http://www.cpuc.ca.gov/NR/rdonlyres/B617EAAA-8E77-4D37-B557-03735BE47526/0/RPS_Project_Status_Table_2012_FebFinal.xls


13 
 
 

1. Agua Caliente Solar Project 

Location: Yuma County, Arizona  

Operator:      

 NRG Solar: 51% Stake 

 MidAmerican Solar: 49% 

stake 

 First Solar will operate the 

project 

Technology: First Solar Series 3 

thin film flat-panel PV modules 

Configuration:  

 247 MW at present 

 290 MW when completed in 2014 

Supplier: First Solar Series 3 thin film flat-panel PV modules 

The Agua Caliente Solar Project is located in Yuma County, Arizona.  NRG Solar and Mid-American 

Renewables have a 51% and 49% stake in the project respectively.  The technology being used is the 

First Solar Series 3 thin film flat-panel PV modules.  It is predicted that the project will produce 290 MW 

in 2014 when it is completed.  

 

Description of Competitors 

a) NRG Solar is one of the nation's largest developers of solar power.  From large-scale solar generating 

facilities to installations on commercial rooftops, NRG Solar has more than 2,000 megawatts (MW) of 

projects under development or construction.3 

b) A subsidiary of MidAmerican Renewables, MidAmerican Solar is located in Phoenix, Ariz. 

MidAmerican Solar's primary projects include the 550-megawattAC Topaz project in San Luis Obispo 

County, Calif., and the 290-megawattAC Agua Caliente project in Yuma County, Ariz.4  MidAmerican 

Renewables is a subsidiary of MidAmerican Energy Holdings Company, a global energy provider. 

MidAmerican Renewables owns and operates wind, geothermal, solar and hydro projects in the 

unregulated renewables market. MidAmerican Renewables is headquartered in Des Moines, Iowa, and 

has offices in Phoenix, Ariz., and Calipatria, Calif.4 

                                                           
3
 http://www.nrgenergy.com/about/subsidiaries.html 

4
 http://www.midamericanrenewablesllc.com/aboutus_solar.aspx 
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2. Sarnia PV Power Plant 

Location: Sarnia, Ontario  

Operator: First Solar will operate the facility for Enbridge 

Technology: Flat-panel PV 

Configuration: 97 MW 

Supplier: First Solar – 1.3 million, 2’ x 4’ advanced thin 

film semiconductor panels 

The Sarnia PV Power Plant is located near Sarnia, Ontario 

and has an output of 97 MW.5  First Solar will operate the facility for Enbridge.  The 1.3 million, 2’ x 4’ 

advanced flat, thin-film semiconductor panels were supplied by First Solar. 

Description of Competitors6 

Enbridge manages and has a 72.3 per cent overall interest in Enbridge Income Fund and a 25.5 per cent 

overall ownership in Enbridge Energy Partners, L.P. Enbridge’s corporate headquarters are in Calgary, 

Alberta.  Enbridge Inc. common shares trade on the Toronto and New York stock exchanges under the 

symbol ENB. 

Enbridge operates the world's longest, most sophisticated crude oil and liquids transportation system.  

They operate Canada's largest natural gas distribution company, and provide distribution services in 

Ontario, Quebec, New Brunswick and New York State.  The company also has expanding interests in 

renewable and green energy technologies including wind and solar energy, geothermal and hybrid fuel 

cells.  

Enbridge is one of the Global 100 Most Sustainable Corporations in the World. 

 

3. Avenal Solar Facility 

Location: Kings County, California 

Operator: NRG Solar and Eurus Energy America 

Technology: 450,900 SHARP 128W thin-film flat-panel PV modules 

Configuration: 45MW 

Technology Supplier: SHARP 

                                                           
5
 

http://www.firstsolar.com/Projects/~/media/Files/Completed/Sarnia%20Solar%20Farm/DatasheetSarnia01201dsa
shx.ashx 
6
 http://www.enbridge.com/AboutEnbridge/CorporateOverview.aspx 
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NRG Solar and Eurus Energy America own the Avenal Solar Facility located in Kings County, California, 

which has an output of 45 MW.  The facility was constructed from 450,900 SHARP 128W thin-film, flat-

panel PV modules. 

Description of Competitor 

a) Eurus Energy America is responsible for renewable energy development in North America on behalf of 

Eurus Energy Holdings, owned jointly by Toyota Tsusho Corporation (Toyota Tsusho) and Tokyo Electric 

Power Company (TEPCO).7 

Eurus Energy America has been active in wind energy development in the United States since 1987.  

Eurus Energy America has increased its efforts to help the United States address its increasing demand 

for energy with clean, reliable, and renewable resources. 

b) NRG Solar is one of the nation's largest developers of solar power.  From large-scale solar generating 

facilities to installations on commercial rooftops, NRG Solar has more than 2,000 megawatts (MW) of 

projects under development or construction. 

 

4. Copper Mountain Solar Facility  

Location: Boulder City, Nevada 

Operator: Sempra Generation 

Technology: 775,000 First Solar flat PV 

panels 

Configuration: 57.6 MW 

Technology Supplier: First Solar 

The Copper Mountain Solar Facility in 

Boulder City, Nevada, which has an output of 

57.6 MW, is owned by Sempra Generation.  

The facility is made up of 775,000 First Solar flat PV panels. 

Description of Competitor8 

Sempra Energy, formed in 2012 and based in San Diego, is a Fortune 500 energy services holding 

company with 2011 revenues of $10 billion. The company’s wind, solar and low-emission natural gas 

power plants generate more than 1,500 megawatts (MW) of electricity. 

                                                           
7
 http://eurusenergy.com/about/ 

8
 http://www.semprausgp.com/our-story/overview.html 
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Over the next five years, they plan to build more than 1,000 MW of additional solar and wind power 

capacity.  

Sempra Energy has 23 billion cubic feet of underground natural storage capacity in operation and 2,000 

miles of pipeline and gas distribution utilities.  

 

5. Silver State North Silver State North 

Location: Primm, Nevada 

Operator: First Solar for Enbridge 

Technology: Flat-panel PV 

Configuration: 50 MW 

Technology Supplier: First Solar 

The Silver State North Power Plant near 

Primm, Nevada, which has an output of 50 

MW is operated by First Solar for 

Enbridge.  The facility was constructed 

using First Solar flat PV panels. 

 

6. Long Island Solar Farm 

Location: Upton, New York 

Operator: Operated by BP Solar, Owned by BP Solar and Metlife 

Technology: Flat-panel PV, 164,312 solar panels from BP Solar 

Configuration: 38.4 MW 

Technology Supplier: BP Solar 

The Long Island Solar Farm near Upton, New York has an output of 38.4 MW.  The farm is operated by 

BP Solar who jointly owns it with Metlife.  The 164,312 flat PV solar panels were supplied by BP Solar. 

Description of Competitors 

a) BP Solar, a former subsidiary of BP, was a manufacturer and installer of photovoltaic solar cells head-

quartered in Madrid, Spain, with production facilities in India and the People's Republic of China. 

Operating since 1981 when BP acquired initially 50% of Lucas Energy Systems to become Lucas BP Solar 
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Systems, the company became wholly owned by BP in the mid 1980's and was closed on 21 December 

2011.9 

b) MetLife, Inc. is a leading global provider of insurance, annuities and employee benefit programs, 

serving 90 million customers in over 50 countries. Through its subsidiaries and affiliates, MetLife holds 

leading market positions in the United States, Japan, Latin America, Asia Pacific, Europe and the Middle 

East. 10 

 

7. Cimarron Solar Facility11  

Location: Colfax County, New Mexico 

Operator: Owned and operated by Southern 

Turner Renewable Energy 

Technology: 500,000 2’x 4’  First Solar PV modules 

Configuration: 37 MW 

Supplier: First Solar 

The Cimarron Solar Facility in Colfax County, New Mexico is owned and operated by Southern Turner 

Renewable Energy and has an output of 37MW.  There are approximately 500,000 2’x 4’ photovoltaic 

modules manufactured with First Solar’s patented thin film semiconductor technology 

Description of Competitors   

Southern Turner Renewable Energy, who acquired the Cimmaron Solar Facility from First Solar in March 

2010, was recently formed by a partnership between Southern Company and Turner Renewable Energy.  

a) Southern Company's principal business is to make and sell electricity  With nearly 43,000 megawatts 

of electricity generating capacity, the company’s kilowatt-hour sales constitute about 4.7 percent of the 

U.S. electricity market.  Other operations include generation plants, high-voltage transmission lines, low-

voltage distribution lines, and customer sales and service. Solar Company’s competitive generation 

company also constructs, acquires, and manages generation assets and sells electricity on the wholesale 

market. 

Based in Atlanta, Georgia, the company serves both regulated and competitive markets across the 

southeastern United States. Southern Company’s operations cover all phases of the electric utility 

business with more than 42,000 megawatts of electric generating capacity and a grid of transmission 

                                                           
9
 http://en.wikipedia.org/wiki/BP_Solar 

10
 http://www.prnewswire.com/news-releases/metlife-and-longsol-holdings-announce-purchase-of-a-30mw-solar-

farm-140904673.html 
11

 http://www.southerncompany.com/news/Cimarron_fact_sheet.pdf 
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and distribution lines that would more than circle the earth. Southern Company and its subsidiaries have 

been serving the Southeast for more than 100 years. 

Southern Power, Southern Company’s higher-growth competitive wholesale generation business 

comprises more than 7,700 megawatts. Southern Company subsidiaries also sell power in the wholesale 

market and transmit wholesale power for other providers. In all Southern Company generation serves 

about 75 investor-owned utilities, electric cooperatives, and municipalities in Alabama, Florida, Georgia, 

Mississippi, and the Carolinas. 

Southern Company has responsibility for approximately $6.2 billion in transmission assets including 

more than 27,000 miles of transmission lines, 3,700 substations, and 300,000 acres of right of way. The 

transmission system plans, designs, builds, operates, and maintains a safe and reliable grid meeting 

North American Electric Reliability Council standards.  

Other major subsidiaries and business units include Southern Nuclear, the licensed operator of Southern 

Company's three nuclear generating plants in Alabama and Georgia; SouthernLINC Wireless, a 

communications network with a 127,000 square-mile coverage area in the Southeast; and Southern 

Telecom, a fiber optic wholesaler in the Southeast. 

Southern Company (NYSE: SO) is an investor-owned public company managed by a chief executive 

officer accountable to a board of directors. (v)  

 

b) Turner Renewable Energy is a wholly owned subsidiary of Turner Enterprises with a focus on 

development of commercial-scale solar projects.12  According to the Renewable Energy World, First 

Solar, Inc acquired Turner Renewable Energy, in 2007.13  

Turner Enterprises, Inc. is an outsourced sales,  marketing, and    consulting firm. They are a privately 

owned Detroit business that is outsourced by the largest telecommunications company in the United 

States.  Clients hire Turner Enterprises to handle their promotional sales campaigns in the Detroit area.  

Turner Enterprises' primary responsibility is to increase client's market share, new client acquisition, and 

customer retention.(vi) 

 

                                                           
12

 http://www.southerncompany.com/corporate-responsibility/overview/ 
13

 http://www.renewableenergyworld.com/rea/news/article/2007/12/first-solar-acquires-turner-renewable-
energy-50755 

http://www.renewableenergyworld.com/
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8. Alamosa Solar Generating Plant  

Location: Alamosa, Colorado 

Operator: Cogentrix Solar 

Technology: CPV (Concentrated Photovoltaics) 

Configuration: 37 MW 

Technology Supplier: Amonix14 

 

The Alamosa Solar Gernerating Plant, located near Alamosa, Colorado has an output of 37MW.  It is the 

only farm on the list of the ten largest in North America that uses concentrated photovoltaic technology 

supplied by Amonix.  This plant is also operated by Congentrix from North carolina operates the farm. 

The Cogentrix portfolio of power generating facilities consists of a combination of solar thermal, hydro 

and lower energy cost coal-fired facilities. According to the company sources confirmed by  Yahoo 

finance, In February 2010, Cogentrix finalized its acquisition of Eti Elektrik ("Eti"), a joint stock company 

organized under the law of Turkey, completing an effort originally begun in October 2008. Eti, 

                                                           
14

 http://www.rechargenews.com/energy/solar/article318196.ece 
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headquartered in Istanbul, owns a portfolio of operational, in-construction, licensed and license-pending 

Turkish power generating assets. Today the portfolio includes approximately 488 MW of hydro and 

wind, 383 MW of which are high value hydroelectric plants located throughout Turkey (vii) 

 

9. Webberville Solar Farm 

Location: Webberville, Texas 

Operator:15 RES Americas for Metlife and Longsol Holdings US Inc. 

Technology: Flat-panel PV 

Configuration: 30 MW 

Technology Supplier: 127,728 Trina Solar panels 

The Webberville Solar Farm is located in Webberville, Texas and has an output of 30MW.  RES America 

operates the facility for Metlife and Longsol Holdings US Inc.  There were 127,728 Trina Solar flat-PV 

panels installed. 

Description of Competitor: 

RES Americas is a renewable energy companies headquartered in the U.K. It was was founded in 1982.  

And it has a strong presence in wind energy sector in North America  and around the world. RES 

Americas has been involved in the development, construction, ownership, and/or operation of 

renewable energy projects since 1997 MetLife, Inc. is a global provider of insurance, Through its 

subsidiaries and affiliates, MetLife holds leading market positions in the United States, Japan, Latin 

America, Asia Pacific, Europe and the Middle East. 

(viii)   

b) Longsol Holdings US Inc. owns and operates 13 

solar projects in the United States, Spain, and 

France. The company was incorporated in 2011 and 

is based in Houston, Texas. The company has 

additional location in Madrid, Spain.16 

 

10. DeSoto Next Generation Solar Energy Center 

Location: Arcadia, Florida  

                                                           
15

 http://www.pv-
tech.org/news/sunedison_sells_30mw_webberville_solar_plant_to_metlife_and_longsol_holding 
16

 http://investing.businessweek.com/research/stocks/private/snapshot.asp?privcapId=171997951 
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Operator: Florida Power and Light 

Technology: Flat-panel PV 

Configuration: 30 MW 

Technology Supplier: SunPower 

The DeSoto Next Generation Solar Energy Center in Arcadia, Florida is owned and operated by Florida 

Power and Light and has an output of 30 MW.  SunPower supplied the flat-PV panels. 

Description of Competitor 

Florida Power & Light Company, is a part of public utility network in the State of Florida USA, It is the 

principal subsidiary of NextEra Energy Inc., is a Juno Beach, Florida-based power utility which serves 

roughly 4.4 million customers in Florida. FPL Group holds power generation assets in more than 20 U.S. 

states. 

SUPPLIERS 

Technology suppliers in solar market represent a diverse group of companies from large turnkey 

solutions providers that operate and install solar plants to specialized technology builders that 

provide only special parts.  

Here is an overview of some of the key players in the industry in North American market.  

   

CSP TECHNOLOGY SUPPLIERS 

The biggest and main raw material supplier is the SUN.  

In addition, key technology suppliers include companies that install plants and provide most of 

nodded equipment. In addition to this group made of large companies such as Bright Source 

Energy,  Solargenix, Luz and Solar Millennium, there are a lot of smaller and larger companies that 

provide components for solar installations such as German Siemens AND Ormat.  

Here are the brief profiles of main industry suppliers in North American CSP market. 

 

Bright Source Energy 

BrightSource Energy is a designer and builder of large scale solar plants that deliver   energy in the 

form of steam and/or electricity. BrightSource’s LPT solar thermal system is the company’s 

proprietary solution. Headquartered in Oakland, Calif., BrightSource Energy is a privately held 

company with operations in the United States, Australia, South Africa and Israel. 

BrightSource has approximately 1.8 gigawatts of power under contracts with Southern California 

Edison and Pacific Gas & Electric Company, California’s two largest utilities. In addition, the 
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company manages an approximately 90,000 acre development site portfolio in California and the 

U.S. Southwest that has the potential to accommodate approximately 9 GW of installed capacity.  

Source: BrightSource  

             

Solargenix Energy 

Solargenix Energy, LLC is a limited liability company operating in energy and environmental 

engineering, solar design and building construction. The primary strategic plan of Solargenix 

Energy is to design, market, and manufacture; as well as; install and maintain a patented solar 

system capable of producing hot water, steam or electricity for residential, industrial, institutional, 

commercial, and utility customers.  

Solargenix Energy has acquired key licensing agreements, filed patents and registered trademarks 

on solar thermal collectors that cover operating temperatures from 120°F (48°C) to 750°F (398°C). 

Therefore, they cover the complete range of solar thermal application from solar water heating to 

power generation.  

The basis for their technologies is a science called Non-Imaging Optics that it was developed by Dr. 

Roland Winston at the University of Chicago. This patented technology when used in conjunction 

with evacuated tube collectors improves the efficiency of converting solar energy to thermal 

energy. The collectors can be utilized in many different configurations. They can be added to an 

existing roof or in the case of our patented Power Roof™, be integrated into the roof of a new 

structure. 

Source: Solargenix Energy 

Other suppliers represent: 

• Solel Solar Systems  

• Schott Glass 

• Parker Hannifin 

• Florida Power and Light 

• Sopogy 

• Ormat 

Some of the most famous scientists have worked as the pioneers for the solar energy industry and 

today many of their successors from all over the world are still doing research. This research  is 

contributing to the rapid development and expanding future of  solar energy. 

Antoine-Cesar Becquerel discovered, during one of his experiments, that when the electrolytic cell 

is exposed to light it produces a certain amount of electricity.  
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In 1883 the first solar cell was developed by Charles freely, it was formed by coating sheets of 

selenium with a micro-thin layer of gold. 

The famous scientist;  Albert Einstein, published a treatise on the photoelectric effect and within a 

short time received the coveted Nobel Prize, for his thesis and valuable research.   

There are now a few large and small companies which specialize in solar panel production.  

The top ten solar panel producers (by MW shipments) in 2010 were: 

 

• Suntech • Canadian Solar 

• First Solar  • Hanwha Solarone 

• Sharp Solar • Sunpower 

• Yingli • Renewable Energy Corporation 

 Trina Solar • Solarworld 

 

PV Technology Suppliers 

Technology suppliers for solar energy generation, based on PV technology, include several large 

companies that build solar farms, for example;Mexican Condumex. Likewise there is a number of 

smaller companies which specialize in the production of components for PV solar energy 

generation, for example; Canadian Solar.  

Some companies are vertically integrated; they both build the solar farms and then operate them; 

such . First Solar is an example of a vertically integrated company. 

This section is intended to describe the players in this segment:....  

Below are profiles of the top 5 Key Suppliers in North America: 

1) First Solar 

Tempe, Arizona Manufacturer 

 

First Solar is an American manufacturer of thin film photovoltaic (PV) modules or solar panels, 

and a provider of PV power plants. They also have supporting services that include finance, 

construction, maintenance, and end-of-life panel recycling.17 

2) Amonix 

Seal Beach, California 

Manufacturer 

                                                           
17

 http://en.wikipedia.org/wiki/First_Solar 

http://en.wikipedia.org/wiki/Solar_panels
http://en.wikipedia.org/wiki/End-of-life_(product)
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Amonix, Inc. is a solar power system developer based in Seal Beach, California. The company 

manufactures concentrated photovoltaic (CPV) commercial solar power systems designed for 

installation in sunny and dry climates.18 

3) RES Americas 

Broomfield, Colorado 

Manufacturer 

RES Americas has been involved in the development, construction, ownership, and/or 

operation of renewable energy projects since 1997.19 

4) NRG Solar / Sunora Energy Solutions 

Phoenix, Arizona 

Manufacturer 

Sunora is a wholly owned subsidiary of NRG Solar. Sunora fabricates and preassembles 

proprietary solar arrays in its 58,000 square-foot facility in Phoenix.20 

5) SunPower 

San Jose, California 

Manufacturer 

SunPower has been developing world record-breaking solar technology since the 1970’s. Today 

they are the global leader in developing high-efficiency solar solutions for homes, businesses, 

governments, commercial buildings and utilities.21 

 

Below are the profiles of 3 of the smaller suppliers in North America: 

1) Solar Solutions Inc. 

Winnipeg, Manitoba 

Manufacturer 

Solar Solutions Inc. manufactures and distributes a comprehensive line of renewable energy 

systems and products, along with energy conservation devices.  Used to minimize total project 

capital costs and maximize technological and systemic efficiencies. 

2) Solgate Inc. 

Woodbridge, Ontario 

Manufacturer 

                                                           
18

 http://en.wikipedia.org/wiki/Amonix 
19

 http://www.res-americas.com/en/about-us/res-americas.aspx 
20

 http://www.solarnrg.com/whysolar/sunora_energy_detail.html 
21

 http://us.sunpowercorp.com/about/history/ 

http://en.wikipedia.org/wiki/Solar_power
http://en.wikipedia.org/wiki/Seal_Beach,_California
http://en.wikipedia.org/wiki/Concentrated_photovoltaic
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Solgate, located in Ontario, Canada, is at the forefront of science. They are proud to be the first 

large-scale solar panel manufacturer in the province of Ontario.22 

3) Canadian Solar 

Guelph, Ontario 

Manufacturer 

Canadian Solar is a leading, vertically integrated, provider of; ingots, wafers, solar cells, solar 

modules, solar power systems and specialized solar products. Canadian Solar delivers 

uncompromising value to its customers across the globe.23 

 

BUYERS: 

Buyers for solar energy electricity can generally  be divided into four categories 

1) Residential User: 

According to Solabuzz Residential demand is driven by the desire of individuals to obtain their 

electricity from a clean, non-polluting, renewable source. These consumers are usually willing to 

pay a small premium for this renewable energy. The incentive is an attractive financial return on 

the investment; this is through the sale of solar electricity at premium feed-in tariff rates. 

- The power for 100,000 homes will be produced by the Agua Caliente Solar Project when it is 

completed in 2014, in the US.24 

- The combined output of the Avenal projects in the US will generate enough power to meet 

the needs of 36,000 homes cleanly and efficiently.25 

- 9,000 households are currently  benefiting from The Cimarron Solar plant in the US.26 

- About 3,000 homes are served by Generation Solar Energy Center in Florida annually.27 

 

2) Commercial User: 

Big companies and other large organizations with large office buildings sometimes choose to 

use solar panels for partial energy generation.   

                                                           
22

 http://solgate.ca/ 
23

 http://www.canadiansolar.com/en/our-company/about-us/ 
24

 
http://www.cleanenergyactionproject.com/CleanEnergyActionProject/CS.Agua_Caliente_Solar_Project___Thin_Fil
m_Photovoltaic_Solar_Power_Case_Studies.html 
25

 http://nrgsolarenergy.com/factsheet_website/avenal.html 
26

 http://www.power-technology.com/projects/cimarron-facility/ 
27

 http://www.powermag.com/renewables/solar/Top-Plant-DeSoto-Next-Generation-Solar-Energy-Center-DeSoto-
County-Florida_3224_p5.html 
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• Industrial Users: 

Accodring to Solabuzz, for many years, solar energy has been the power supply of choice for 

industrial applications; especially where power is required at remote locations. Because solar 

systems are highly reliable and require little maintenance, they are ideal for distant or isolated 

places in need of energy. Solar energy is also frequently used for transportation signaling, such 

as; offshore navigation buoys, lighthouses, aircraft warning light structures, and now 

increasingly in road traffic warning signals. 

- Pacific Gas & Electric Company in California buys the power generated by Avenal Solar 

Facility, based on three separate 20-year power purchase agreements (PPA).28 In addition, 

it buys power from Copper Mountain Solar Facility under a 20-year PPA.29 

- Enbridge Inc. bought the 50MW Silver State North solar power plant from First Solar. 

However, First Solar still provides operation and maintains services for Enbridge. 30 

- NV Energy buys the energy produced by Silver State North Project under a 25-year PPA.6 

- Public Service of Colorado, a subsidiary of Xcel Energy, is buying the output from Alamosa 

Solar Generating Plant in Colorado under a long term Power Purchase Agreement.31 

- Austin Energy is purchasing the power generated by Webberville Solar Farm in Texas under 

a 25 year PPA.32 

- MetLife and Longsol Holdings bought Webberville Solar Farm in Texas from SunEdison in 

2012.8 

 

4) Remote Applications: 

Remote buildings, such as schools, community halls, and clinics, can benefit from solar energy. 

- The Long Island Solar Farm in eastern United States is delivering power to the Long Island 

Power Authority grid for meeting the needs of approximately 4,500 homes.33 

Others buyers to be considered are: 

Small scale energy producers, foreign buyers, government etc. 

                                                           
28

 http://en.wikipedia.org/wiki/Avenal_Solar_Facility 
29

 http://en.wikipedia.org/wiki/Copper_Mountain_Solar_Facility 
30

 http://www.pv-tech.org/news/first_solar_sells_50mw_pv_project_in_nevada_to_enbridge 
31

 http://en.wikipedia.org/wiki/Alamosa_Solar_Generating_Plant 
32

 http://en.wikipedia.org/wiki/Webberville_Solar_Farm 
33

 http://www.bnl.gov/GARS/SET/LISF.php 
30 http://www.canwea.ca/images/uploads/File/Windvision_summary_e.pdf 

 

http://en.wikipedia.org/wiki/Pacific_Gas_%26_Electric
http://en.wikipedia.org/wiki/Power_purchase_agreement
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http://www.bnl.gov/GARS/SET/LISF.php
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- Ontario Power Authority in Canada will buy power from Sarnia Photovoltaic Power Plant 

pursuant to 20-year power purchase agreements under the terms of the Ontario 

government's Renewable Energy Standard Offer Program.34 

 

BUYER BEHAVIOUR 

People blame their utilities for rising energy costs, and there is now more than ever a focus on 

controlling those costs, yet expectations for bill reductions are so unrealistic that they could only 

occur with some form of self-generation. More than 30% said they’d buy their own solar energy 

system even if it cost $30,000, and when respondents were presented the option to lease rather 

than buy, the percentage jumped to 60%.35 

There are 5 factors to be considered when influencing buyer behaviors,36 

1. Reduce Operating Costs. A solar power system can reduce or eliminate a building's 

electric bill. Installing a solar power system is equivalent to prepaying for 40 years of 

power at a fraction of the cost currently paid. 

2. Secure energy independence. Utility companies rates have been steadily increasing by 

about 6.7% a year, with a 30% jump in the last three years alone. 

3. Federal Tax Credit and State Rebates. In addition to State rebates, through 2016, 

commercial entities can benefit from a 30% federal tax credit and accelerated 

depreciation. ( for the U.S. only) 

4. Long Term Reliability & Low Maintenance Cost. Once installed, the solar power system 

requires little or no maintenance (especially if no batteries are used), and will provide 

electricity cleanly and quietly for 25 to 40 years.  

5. Go Green and boost company image. Not only does solar electricity reduce operating 

costs, but it can also be a great marketing tool. Studies have shown that the general 

public responds positively to businesses that implement energy-conscious technologies. 

An investment in solar electricity is a smart move for your company -- and for the planet. 

(for commercial users and industrial users) 

 

 

                                                           
34

 http://en.wikipedia.org/wiki/Sarnia_Photovoltaic_Power_Plant 
35

 http://sheltongrp.com/files/2012/10/EnergyPulse2012_executive-summary.pdf 
36

 http://www.jbsolarcorp.com/commercial.html 

http://en.wikipedia.org/wiki/Power_purchase_agreement
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SUBSTITUTES 

Human Power: 

Human power could be substitute of solar energy. Human can do farming, grinding of wheat, etc. 

without using automatic machines or vehicles. 

Wind Energy: 

Wind energy is a generally clean source of power that is collected by harnessing the kinetic energy 

of wind. Wind energy utilizes large windmill structures known as wind turbines that collect the 

momentum of wind using turning rotor blades. As the blades turn, a shaft inside rotate a generator, 

creating usable electricity. Wind energy is renewable, and can be created anywhere that 

experiences regular gusts of wind. 

As of the third quarter of 2011, the cumulative installed capacity of wind power in the United States 

was 43,461 megawatts (MW), making it second in the world, behind China. In 2010 wind power 

accounted for 2.3% of the electricity generated in the United States. This amounted to 94,650 

thousand megawatt-hours of electricity. 

Driven by state renewable energy mandates, fourteen states have installed over 1,000 MW of wind 

capacity, and a total of 37 states now have installed at least some utility-scale wind power. Texas, 

with 10,135 MW of capacity, has the most installed wind power capacity of any U.S. state, followed 

by Iowa with 3,675 MW. The Roscoe Wind Farm (781 MW) in Texas is the largest wind farm in the 

US as of 2009. Shepherds Flat Wind Farm in Oregon will be the largest wind farm in the world, 

when completed in 2012, with the nameplate capacity of 845 MW. 

As of 30 June 2011, these are the ten largest wind farms in the United States: 

Project Capacity State 

Roscoe Wind Farm 781 Texas 

Horse Hollow Wind Energy Center 736 Texas 

Alta Wind Energy Center 720 California 

Tehachapi Pass Wind Farm 705 California 

Capricorn Ridge Wind Farm 662 Texas 

San Gorgonio Pass Wind Farm 619 California 

Fowler Ridge Wind Farm 600 Indiana 

Sweetwater Wind Farm 585 Texas 

Altamont Pass Wind Farm 576 California 

Buffalo Gap Wind Farm 524 Texas 

Meadow Lake Wind Farm 500 Indiana 
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Water or Hydro: 

Water power, or hydro-electric power, is a popular alternative to solar power. Hydro-electric 

power captures the force of energy from moving water, and transforms that energy into usable 

electricity. The natural energy of water is primarily collected through specially designed water 

dams or it can be harnessed through the natural movement of water tides; such as ocean tides. 

In the United States, hydropower generates nearly nine percent of the total electricity supply. In the 

Pacific Northwest alone, hydropower provides about two-thirds of the region's electricity supply. 

Currently, facilities in the U.S. can generate enough hydropower to supply electricity to 28 million 

households, which is equivalent to about 500 million barrels of oil. In 2003, total hydropower 

capacity in the United States was 96,000 MW. The undeveloped capacity for the United States is 

approximately 30,000 MW. 

 

Nuclear Energy: 

As of 2008, nuclear power in the United States is provided by 104 commercial reactors (69 

pressurized water reactors and 35 boiling water reactors) licensed to operate at 65 nuclear power 

plants, producing a total of 806.2 TWh of electricity, which was 19.6% of the nation's total electric 

energy generation in 2008. The United States is the world's largest supplier of commercial nuclear 

power. 

As of 2010, demand for nuclear power softened in America, and some companies withdrew their 

applications for licenses to build. Ground has been broken on two new nuclear plants with a total of 

four reactors. The only reactor currently under construction in America, at Watts Bar, Tennessee, 

was begun in 1973 and may be completed in 2012. Of the 104 reactors now operating in the U.S., 

ground was broken on all of them in 1974 or earlier. In September 2010, Matthew Wald from the 

New York Times reported that "the nuclear renaissance is looking small and slow at the moment". 

 

Fossil Fuel: 

Fossil fuels are the most popular and the most used source of energy. Fossil fuels include 

petroleum, natural gas and coal; and these fuels are used for power generation and in vehicles. The 

unfortunate side to using fossil fuels is that overall resources are limited. The production and 

mining of fossil fuels can also be devastating to the environment, and the burning of fossil fuels 

releases toxic emissions which can also damage the surrounding environment.32  

 

Substitutes by Country: 

Mexico 

http://en.wikipedia.org/wiki/Terawatt-hour
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As Mexico is one of the largest producer of oil the major energy production comes from oil which 

accounts 58%  the second major source is natural gas which accounts 30% and rest of the 

production is done by coal 4%, nuclear 1%, hydro 5% and 2%  by other renewable sources.37 

 

USA 

Energy production in USA is majorly dependent on the coal fired power plants the coal plants 

contributes to 45% of the energy needs for USA it is the second largest consumer of electricity in 

the world the other major source is natural gas and nuclear power which contributes 23.4% and 

20.3%  

The other small portion comes from Hydro and other renewable sources which accounts the rest of 

the production.38 

Canada  

Canada is the world’s second largest producer of hydroelectricity, only after China,. The hydro 

power accounts to 58% of total power generation in this country. In all the provinces the state 

owned integrated public  companies play an essential role in distribution, generation, and 

transmission of electricity. Canadian homes, offices and factories are the major users of electricity. 

If we take a look at the per capita power consumption, then Canadians rank highest in the world 

with the average of 16995 kilowatt hrs per annum. 

                                                           
37 http://www.eia.gov/cabs/mexico/Full.html 

38 http://en.wikipedia.org/wiki/Energy_in_the_United_States 

http://www.eia.gov/cabs/mexico/Full.html
http://en.wikipedia.org/wiki/Energy_in_the_United_States
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Other methods which Canada uses to produce electricity are:  

 Nuclear Energy which contributes 15% of the total power generation 

 Wind Energy which contributes 2% of total power generation 

 Coal and Gas energy production accounts to 25% of total production of energy.39 

 

BARRIERS: 

TECHNICAL BARRIERS 

• Adverse space weather is one of the principal threats to modern solar electricity generation 

technologies.  

• Solar cells produce DC power which must be converted to AC power by using a grid tie 

inverter when used in distribution grids. This may incur an energy loss of 4-12%.   

• High-speed solar wind streams often lead to damage disturbances within the earth’s 

magnetosphere, in the atmosphere.  

• High-energy particles can damage satellite solar power panels, confuse optical trackers, and 

harmful charges are deposited into sensitive electronic components.  

 

ECONOMIC BARRIERS 

• In comparison with other technologies, solar energy generation is relatively expensive. The 

cost of installing solar photovoltaic electricity generators is the highest among the different 

power generating technologies 46.  

• Most competitive among renewable energies with regards to costs is electricity generation 

by wind-energy. This is only beaten by the conventional combined cycle and the advanced 

combined cycle; two technologies that uses fossil fuels to generate electricity, and is found 

in gas-fuelled power plants.   

• These ways of power generation, with fossil fuels, even though they are not renewable, also 

works as a threat for Q-Cells as a solar energy corporation, especially in the short-term, as 

gas and oil prices has declined dramatically and now appears to exceptionally low. 

• Capital requirements; solar electrical power equipment is expensive compared to standard-

grid electricity39. 

                                                           
39 http://en.wikipedia.org/wiki/Energy_in_the_United_States 

http://en.wikipedia.org/wiki/Energy_in_the_United_States
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 Land requirements; four to five acres of land required per megawatt produced 

 Product differentiation; the strength and popularity of other energy sources, as preferences 

to use existing energy sources usually overshadow solar energy. 

 

INSTITUTIONAL BARRIERS 

 

 Lack of government involvement, only certain regions offer incentives to cover initial 

startup costs. 

 

 Lack of awareness, much of the publics is unaware of solar energy and the possibilities and 

advantages associated with its use. 

 

The Barriers to entry of the Solar Industry are much more of an issue in Canada than in the United 

States. Canada does not have a well-developed Solar Energy Industry.  This is due to the fact that 

energy costs here are relatively low compared to those in other countries.41 The other current issue 

in Canada is the lack of policy support from the government. This forces the solar industry to 

compete with other energy sectors that are heavily subsidized by the government.40  

 

COUTRY CASE STUDIES NORTH AMERICA 

 

Canada 

Canada has plentiful solar energy resources, with the most extensive resources being found in 

southern Ontario, Quebec and the Prairies. The territories have a smaller potential, and less direct 

sunlight, because of their higher latitude. 

An important application for Photovoltaic cells is in northern communities, who depend on high-

cost diesel fuel to generate electricity.  

In Canada manufacturers are buys the solar power from southern Ontario, Quebec and the Prairies. 

They are encouraged to use the clean renewable energy by the Ontario government who launched 

the feed-in tariff (FIT) and micro FIT programs in 2009.40  

 

Quick Facts 

                                                           
40
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 12,800 – Number of homes that can be powered by Enbridge's solar farm in Sarnia, Ont., 

and the largest photovoltaic solar power plant in the world.41 

 2016 – Year when Canada's second major commercial solar farm is scheduled to begin 

operating. The private farm, owned by Samsung, will be located in Ontario. 

 10 megawatt (MW) solar farm could service 2,500 to 3,000 homes42 

 Depending on the amount of sunlight a location receives throughout the year, a solar power 

plant requires 10% of the land area compared to a hydro reservoir.43 

 

Solar Radiation Canada 

 

Many of the populated parts of Canada “have the same latitude and climate as Austria, where 1 out 

every 7 homes has a solar energy system’. The points 1-6 indicate the solar energy hot spots in 

Canada. Most of those are located in prairies and Aboriginal communities are looking at this energy 

source as a potential solution for remote settlements.  

                                                           
41

 http://www.cbc.ca/news/technology/story/2011/03/10/f-power-2020-solar-energy.html 
42

 http://www.cbc.ca/news/technology/story/2011/03/10/f-power-2020-solar-energy.html 
43

 http://www.solarpoweristhefuture.com/solar-power-statistics.shtml 
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Experimental research shows that radiation from the sun in the city of Toronto comes very close to 

Miami. Contrary to popular believe for PV technology cold weather is not a problem.  Actually many 

Solar PV panels can deliver 110% of the output that they are rated for in cold climates, while hot 

spots like the Southwestern U.S. see significantly reduced output because higher temperatures, and 

this cuts down on the effective output that is delivered,  

 

Canada is therefore looking at solar technologies for the energy generation solutions in a long run.  

 

CanSIA agency has released two research reports depicting the growth of Canadian solar market 

activity. According to the research solar markets are growing for both CSP and PV technologies with 

occasional setbacks correlated to slower economic growth. 
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PV market shows faster growth in grid connected applications, this is due to favorable investment 

climate created by government subsidies. 

 

Consumer Incentives are offered both by Federal and Provincial Governments.  

 

Federal Consumer Incentives44 

ecoENERGY for Renewable Heat 

 

The program’s maximum payment for ICI sector solar hot water projects is up to $400,000.  

For more information on this Federal program visit NRCan (http://ecoaction.gc.ca/ecoenergy-

ecoenergie/heat-chauffage/index-eng.cfm)  

 

ecoENERGY for Renewable Power  

 

This program provides a 1 cent/kWh incentive for up to 10 years to eligible low-impact, renewable 

electricity projects constructed over the next four years - April 1, 2007 to March 31, 2011. For more 

information on this Federal program visit NRCan (http://ecoaction.gc.ca/ecoenergy-

ecoenergie/power-electricite/index-eng.cfm).  

 

ecoENERGY Retrofit 
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This program provides grants to homeowners and financial incentives to small and medium-sized 

businesses, industry and public institutions to help them invest in energy and pollution-saving 

upgrades. 

For more information on solar incentives for residential homes visit the NRCan Office of Energy 

Efficiency (http://oee.nrcan.gc.ca/residential/personal/retrofit-homes/retrofit-qualify-

grant.cfm?attr=4)   

 

Class 43 Accelerated Capital Cost Allowance and Canadian Renewable and 

Conservation Expenses  

 

A 50% accelerated CCA is provided under Class 43.2 of Schedule II to the Income Tax Regulations 

for specified clean energy generation equipment. Eligible equipment includes solar thermal, solar 

air and solar photovoltaic equipment while project size restrictions have been eliminated.  

 

Class 43.2 was introduced in 2005 and is currently available for assets acquired on or after 

February 23, 2005 and before 2012. For assets acquired before February 23, 2005, accelerated CCA 

is provided under Class 43.1 is 30%.  

 

For more information visit the NRCan Office of Energy Efficiency 

(http://oee.nrcan.gc.ca/industrial/financial-assistance/tax-incentives.cfm?attr=24) and Finance 

Canada (http://www.budget.gc.ca/2007/plan/bpa5a-eng.html). 

Provincial Consumer Incentives45 

 

All the below mentioned provinces in Canada offers consumer incentives at residential and 

business level. For more information please click over each province. 

Alberta 

British Columbia 

Manitoba 

New Brunswick 

Newfoundland Labrador 

Northwest Territories 

Nova Scotia 

Ontario 

Prince Edward Island 

Quebec 

Saskatchewan 

Yukon 
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http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#nfl
http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#nwt
http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#ns
http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#on
http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#pei
http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#qc
http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#sk
http://www.cansia.ca/government-regulatory-issues/consumer-incentives/provincial#yk
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USA 

 In terms of using Solar Energy, Unites States is ranked 4th after Germany, Spain, and Japan.  Most of 

the solar energy reservoirs are situated in western part of United States. Organized, large-scale 

development of solar collectors began in the U.S. in the mid-1970s under the Energy Research and 

Development Administration (ERDA) and continued with the establishment of the U.S. Department 

of Energy (DOE) in 1978. 

 

In U.S Solar PV technology is increasing and gaining a 

huge sector in energy industry. Below are some facts 

about Solar PV stating about its industry trend & 

future: 

 In 2009, the United States was the third 

largest solar photovoltaic market in the world, after Germany and Italy.  Despite a 

challenging domestic economic environment, the US market still The US market is 

forecasted to grow to between 4.5-5.5 GW over the next five years, around ten times the 

size of the 2009 market and an average annual growth rate of 30% per annum.46 

 The solar industry employs more than 100,000 Americans, more than twice as many as in 

2009. They work at more than 5,000 companies, the vast majority being small businesses, in 

all 50 states.47 

                                                           
46

 http://solarenergy-usa.com/about-solar-energy-solutions/solar-facts/ 
47

 http://solarenergy-usa.com/about-solar-energy-solutions/solar-facts/ 



38 
 
 

 

The map above shows the areas with highest solar energy generation potential.  

 In U.S. – most buyers are located in south or southwest areas in the U.S. due to opportunities 

associated with solar radiation.  

Buyers include government, residents and commercial users. Also, the Federal Tax Credit 

encourages people to choose solar energy as their new power system. 
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Solar energy represents a huge domestic energy resource for the United States, particularly in the 

Southwest where the deserts have some of the best solar resource levels in the world. For example, 

an area approximately 12% the size of Nevada (15% of Federal lands in Nevada) has the potential 

to supply all of the electric needs of the United States.  

 

The new administration has given a solid boost to solar industry in the USA. President Obama has 

visited most of solar parks in the USA and is becoming known as a proponent of all renewable 

energy sources.  In addition, solar power is often complementary to other renewable power sources 

such as hydroelectric and wind power.48 

 

INCENTIVES AND POLICIES FOR SOLAR ENERGY IN U.S.: 

DSIRE (Database of State Incentives for Renewables & Efficiency) Solar provides comprehensive 

information on state, local, utility, and federal incentives and policies that promote solar energy. 

Funded by the U.S. Department of Energy's Solar Energy Technologies Program, DSIRE Solar 

provides solar-specific policy information to consumers, policy makers, businesses, utilities, 

                                                           
48 http://www.nrel.gov/docs/fy06osti/40211.pdf 
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researchers and other stakeholders. Following are the incentives and policies; click each of them for 

more information.49 

Financial Incentives  

1. PACE Financing 
2. Direct Cash Incentives 
3. Property Tax Incentives 
4. Sales Tax Incentives 
5. Tax Credits 
6. Industry Recruitment & Support 
7. Loan Programs 
8. Permitting Incentives 

 

Rules, Regulations & Policies  

 Solar Set-Asides in Renewables Portfolio Standards 
 Net Metering 
 Interconnection Standards 
 Public Benefits Funds 
 Solar Access Laws 
 Energy Standards for Public Buildings 
 Contractor Licensing & Certification 

(http://www.dsireusa.org/solar/solarpolicyguide/) 

 

Mexico 

Solar power in Mexico amounts to less than 1%of Mexico's total energy production, meaning solar 

power is a huge opportunity. It is estimated that developing just .06 percent of Northern Mexico’s 

land in the Sonoran Desert could provide the entire country with electricity. “In fact, the country’s 

entire average solar insolation is 60 percent greater than Germany, where solar is currently seeing 

heavy development, according to the International Energy Agency.” 50 

A proposed law states that Mexico would require 33% of electricity from renewable resources by 

2024.  At the Solar Power Mexico conference, PV electricity and solar thermal will comprise up to 

5% of Mexico’s energy by 2030, and up to 10% by 2050. 51 

 

                                                           
49

 http://www.dsireusa.org/solar/ 
50   http://www.energytrend.com/Mexico_Emerging_Solar_Market 

51 
http://www.greenpowerconferences.com/EF/?sSubSystem=Prospectus&sEventCode=SP1205MX&sSessionID=62712a9123b2dd90b54d85a4fc3
844e1-15825516 

http://www.dsireusa.org/solar/solarpolicyguide/?id=26
http://www.dsireusa.org/solar/solarpolicyguide/?id=10
http://www.dsireusa.org/solar/solarpolicyguide/?id=11
http://www.dsireusa.org/solar/solarpolicyguide/?id=12
http://www.dsireusa.org/solar/solarpolicyguide/?id=13
http://www.dsireusa.org/solar/solarpolicyguide/?id=14
http://www.dsireusa.org/solar/solarpolicyguide/?id=15
http://www.dsireusa.org/solar/solarpolicyguide/?id=16
http://www.dsireusa.org/solar/solarpolicyguide/?id=21
http://www.dsireusa.org/solar/solarpolicyguide/?id=17
http://www.dsireusa.org/solar/solarpolicyguide/?id=18
http://www.dsireusa.org/solar/solarpolicyguide/?id=22
http://www.dsireusa.org/solar/solarpolicyguide/?id=19
http://www.dsireusa.org/solar/solarpolicyguide/?id=20
http://www.dsireusa.org/solar/solarpolicyguide/?id=23
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The solar power plants are being built by a large company called Microm, a subsidiary of Grupo 

Condumex owned by Carlos Slim, the world’s wealthiest person.  The plants are being operated by 

state-owned utility company Comision Federal de Electricidad.52 

 “

  

Baja Sun Energy 

Some plants are having problems attracting the capital needed to finalize the construction Baja Sun 

Energy, a joint venture between Mexican development firm Grupo Maiz, Taiwanese company Arima 

EcoEnergy and Silicon Border is a a science and technology park near Mexicali . It was first 

announced in 2004 and building has continued with interruptions till 2012. 

 

Government Subsidiaries for Solar Housing: 

 

Modeled on the successful German Market Incentive program, subsidies will be awarded to cover 

the cost of investment for up to 25,000 solar collectors. This will be transacted through the credit 

system known as the ‘Green Mortgage’, administered by the National Workers Housing Fund 

                                                           
52 http://latino.foxnews.com/latino/news/2012/10/13/mexican-president-inaugurates-large-scale-solar-power-plant/ 
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Institute (INFONAVIT). With the introduction of this innovative subsidy model, Mexico is assuming 

a pioneering role among developing and threshold countries.”53 

 

 

CSP CONCLUSION: 

Solar technologies have the potential to be major contributors to the global energy supply. The 

ability to dispatch power allows large-scale central solar technologies to provide 50% or more of 

the energy needs in sunny regions around the world. In addition, because parabolic trough 

technology is built from commodity materials such as glass, steel, and concrete, and standard utility 

power generation equipment, it is possible to scale-up and rapidly deploy new trough power plants. 

Large-scale solar technologies can provide energy price stability as well as quality jobs to the local 

community. Solar energy has the potential to become the major new domestic energy resource in 

the 21st century. 

 

 

PV CONCLUSION: 

The world of Solar Energy is exciting, with many possibilities to replace the world’s reliance on 

depleting energy resources such as oil, natural gas and fossil fuels. Feasible and effective renewable 

energy sources have been just dreams for many companies and governments around the world, but 

the cost reductions in the photovoltaic solar panel manufacturing costs have pushed this dream 

into reality. PV solar energy can now be a major contributor to the world’s energy supply. The 

problem arises with Canada’s insurmountable barriers to entry. Large scale PV solar farms require 

enormous amounts of money for start-up and strict government owned utility regulations prevent 

Canadian companies to truly capitalize on this renewable energy sector. New government 

regulations must be put into place before the economy of PV solar energy would grow. 

Furthermore, the monopolistic utility companies such as Manitoba Hydro with their entrenched 

energy infrastructure, in hydro dams, would need to open the option of wind and solar energy 

farms. With provincial and federal government support, the possibilities for PV solar energy are 

immense and highly lucrative.   

 

                                                           
53 http://www.giz.de/themen/en/27815.htm 
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CORPORATE INTERNET SITES  

i. Siemens Corporation 

http://www.siemens.com/sustainability/pool/de/umweltportfolio/produkte-

loesungen/energieuebertragung-energieverteilung/solar-energy_steam-turbines.pdf 

ii. Acciona Spain 

http://www.acciona.com/about-acciona/history 

iii. Kaehole Solar 

http://keaholesolarpower.com/ 

iv. Arizona_Public_Service_Company 

http://www.aps.com/ 

v. Southern Company 

http://www.southerncompany.com/aboutus/about.aspx 

vi. Turner Enterprise 

: http://www.turnerenterprisesinc.com/ 

vii. Concentrix 

http://www.cogentrix.com/portfolio.aspx 

 

viii. Res America 

http://www.res-americas.com/en/about-us/res-americas.aspx 

 

ix. Florida Power & Light Company 

http://www.fpl.com/ 

IMAGES 

Energy plants images have been taken from Google Images “freeshare” resource 

http://www.siemens.com/sustainability/pool/de/umweltportfolio/produkte-loesungen/energieuebertragung-energieverteilung/solar-energy_steam-turbines.pdf
http://www.siemens.com/sustainability/pool/de/umweltportfolio/produkte-loesungen/energieuebertragung-energieverteilung/solar-energy_steam-turbines.pdf
http://www.acciona.com/about-acciona/history
http://keaholesolarpower.com/
http://www.aps.com/
http://www.southerncompany.com/aboutus/about.aspx
http://www.cogentrix.com/portfolio.aspx
http://www.res-americas.com/en/about-us/res-americas.aspx
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GENERAL INTERNET REFERENCES: 

CNEAF 

http://205.254.135.24/cneaf/electricity/epa/epa_sum.html 

Free Library 

http://www.thefreelibrary.com/  

U.S. Department of Energy, Energy Effi ciency and Renewable Energy 

http://www.nrel.gov/docs/fy03osti/34186.pdf 

Student CBS 

http://studenttheses.cbs.dk/bitstream/handle/10417/468/fredrik_pedersen_og_emil_mo_sander

%C3%B8d.pdf?sequence=1 

Floyd Reports 

http://www.floyd-associates.com/solar.pdf  

Wikipedia 

http://en.wikipedia.org/wiki/List_of_solar_thermal_power_stations#cite_note-officialcalifornia-37 

Solarpaces  

http://www.solarpaces.org/Library/CSP_Documents/Concentrated-Solar-Thermal-Power-Plants-

2005.pdf 

 

 

 

 

Note: 

 

Please note that we have made the best effort to verify the information and sources, respect 

intellectual property rights and follow MLA guidelines in preparing this report. However this is a 

work done by students and mistakes are possible in the learning process.  This report may contain 

information that is confidential. Any dissemination or use of this information by a person other than the 

intended recipient is unauthorized and may be illegal. This report is shared with a limited group of 

stakeholders in order to obtain feedback. Please notify the instructor in charge of this project in case 

that you would like to share this report with other professionals in your network.  

 

Red River College,  March 2013 
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