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WinterGreen Research announces that it has a new study on Photovoltaic Solar
Strategies, Technologies And Opportunities: Market Shares and Forecasts, Worldwide,
2010?2016. The 2010 study has 700 pages, 306 tables and figures.

Large solar farms are more popular initially, but solar is anticipated to be built out on
commercial roof tops in increased quantity. The electricity generated will be fed to local
substations and distributed to homes from there. The electricity generated will be used
for both stationary power and to charge electric vehicles. Photovoltaics PV market
growth depends on volume production to achieve economies of scale.

Solar energy market driving forces relate to the opportunity to harness a cheap, long
lasting, powerful energy source. Solar energy can be used to create electricity in huge
guantity. Solar panels are mounted in a weatherproof frame, are mounted in areas with
direct exposure to the sun to generate electricity from sunlight.

Solar power systems are comprised of solar modules, related power electronics, and
other components. Solar panels are used in residential, commercial and industrial
applications. Solar compositions of arrays that comprise electric utility grids appear to
be the wave of the future.

The demand for solar energy is dependent on a lower prices for solar and higher prices
for petroleum. A combination of economies of scale being realized in the manufacturing

along with increases in the current prices for petroleum will drive solar energy adoption.

The overall solar market has attained enough critical mass to boost competitive
technologies of thin film and monocrystalline, polycrystalline, and multicrystalline silicon
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based systems.

First Solar, the market leader, in commercial systems is participating in the solar
markets at a level of $1.9 billion of a total 2009 market of $19.6 billion for 2009. First
Solar is well positioned to gain significant market share over the next five years. First
Solar basically does monolithic integration on glass, making things on the module level.

First Solar PV modules are thin film PV modules. The achievement of reaching 1GW of
modules in installations bodes well for the entire industry, bringing credibility to the solar
energy effort. To support the growing demand, First Solar continues to push the limits
on volume manufacturing. First Solar is integrating each production step.

Sharp, the market leader, has achieved remarkable penetration of residential markets.
Mass production of tandem?type thin?film solar cells means two types of cells are
offered—crystalline types suitable for colder temperatures at high latitudes, and thinfilm
types better suited to warmer regions. Sharp is a unique manufacturer in that they offer
both types.

Key market transitions are being made relative to smart grid, the increasing centrality of
the local power substation, and implementation of the smart grid as a distribution center
for electricity generated by solar power.

Solar energy is being adopted because the petroleum reserves are facing depletion.
Solar offers plentiful, cheap energy source with panels that have a 25 year life and
payback within 10 years. The payback is within 8 months if the solar electricity
generated is used to charge an electric vehicle.

Thin film batteries and new utility level electricity storage are evolving. Thin film
batteries are expected to power electric vehicles and sit on the ground outside homes
and apartment buildings to store the electricity generated by solar. Thin film batteries
provide the bridge to offer electricity when the sun it not shining.

Thin film batteries fuel growth in solar markets. These markets are set to evolve even
faster than anyone has thought. Sharp, First Solar, Trina Solar, Suntech, and Ascent
Solar Technologies are among the companies anticipated to benefit from the build out
of solar energy. These are the companies positioned to leverage solar energy market
growth. These market participants continue to be very aggressive in both internal
innovation commitments, as well as partnership and acquisition strategies.
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According to Susan Eustis, President of WinterGreen Research, “Worldwide solar
markets are poised to achieve significant growth as solar energy is widely adopted,
creating economies of scale and funding new technology efficiencies. Manufacturing
efficiencies are expected to create new uses and permit users to leverage existing
ones. Costs of solar panels are expected to decrease rapidly in response to the
continuing economies of scale. Market strategies of the leaders Sharp First Solar, and
Trina are compelling in their innovation and flexibility”

Emerging markets depend on 100 successful trials and reference accounts. Solar
energy has now surpassed that magic number and is poised for rapid growth. The
reference accounts are in place, the prices of the solar modules are decreasing at a
faster pace than the industry had predicted, grid parity has been achieved in some
places and is on track to be achieved everywhere.

Investment in solar energy is anticipated to continue. Participants will come and go,
industry consolidation and high growth patterns will alternate until the nascent industry
stabilizes, but solar energy is here to stay.

Solar energy is in place. It works, it is no longer a dream or a long shot, it is real. Read
the study, look at the pictures of the large number of installations, this is an amazing
market, emerging long after early efforts to bring these technologies to reality: Why is it
here now? Solar energy is evolving because the price of gasoline in going to continue to
climb.

Solar energy markets are big. At $19.6 billion in 2009 solar panels are anticipated to
reach$125.5 billion by 2016. Market growth comes because the technology has caught
the imagination of everyone, consumers, vendors, governments, politicians, oil
producers, and the utility industry. The technology works, its benefits have a positive
ROI over the useful life of the panels, even a significant payback. Solar provides the
cheap, clean, dependable energy source needed to drive industrial growth, available.
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PHOTOVOLTAIC SOLAR MARKET DESCRIPTION AND MARKET DYNAMICS

1. Solar Technology Market Description and Market Dynamics
1.1 Solar Technologies
1.1.1 Research Initiatives
1.1.2 Thin Film Material Layers
1.2 Photovoltaic Conversion Of Sun Light
1.2.1 Solar Panel Orientation
1.3 Thin Film Solar Materials
1.4 Sunlight Intensity in Various Regions
1.4.1 Sunshine Index
1.4.2 Economics of PV
1.5 Variety of Solar Panel Installations
1.5.1 Off-Grid Systems:
1.6 Solar Technology
1.6.1 Cost-Competitive Solar
1.6.2 Crystalline-Silicon Panels
1.6.3 Thin-Film Solar
1.6.4 Silicon or CIGS
1.7 World's Largest PV Installation German Solar
1.8 The Basics of Solar Electricity
1.9 Utility Power Positioning
1.9.1 Utility Solar Decision Making
1.10 U.S. Building Construction Industry
1.11 Silicon Panels Harvest More Energy
1.11.1 Solar Real Estate
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1.12 Smart Electric Grid Overhaul: Utility
1.12.1 IBM Smart Grid
1.12.2 U.S. Electric Grid Needs Major Overhaul: Utility
1.12.3 Flexible Solar Cells With Silicon Wires

1.13 Competition and Advanced PV Technologies

1.14 Parts Of The Solar Cell Manufacturing Process
1.14.1 Silicon Crystal Growing or Casting Plants
1.14.2 Solar Cell Plants
1.14.3 Module Assembly Plants
1.14.4 Systems Assembly

1.15 Greenhouse Gases

1.16 Productionizing Technologies

1.17 Era Of Cheap Energy
1.17.1 Unprecedented Level Of Development Worldwide
1.17.2 Population Increases

1.18 Tackling Climate Change

1.19 Power From the Sun
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PHOTOVOLTAIC SOLAR MARKET SHARES AND MARKET FORECASTS
2. SOLAR TECHNOLOGY MARKET SHARES AND FORECASTS

2.1 Solar Energy Market Driving Forces
2.2 Solar Energy Market Shares
2.2.1 First Solar Thin Film Monolithic Integration On Glass
2.2.2 Sharp Solar Cells
2.2.3 Sharp Increasing The Size Of The Output To Maintain Leading Market Share
2.2.4 Trina Solar Limited Square Monocrystalline Cell
2.2.5 SolarWorld Residential
2.2.6 Suntech Solar Cells
2.2.7 Canadian Solar
2.2.8 BP Solar Core Markets Monocrystalline And Multicrystalline Cells
2.2.9 LDK
2.2.10 Yingli
2.2.11 CIGS
2.2.12 Q-Cells CIGS Module Positioning
2.2.13 Ascent Solar Semiconductor Deposition
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2.2.14 NanoSolar and MiaSole Thin Film Technology

2.2.15 Ascent Solar Thin Film Photovoltaic Devices CIGS (Copper Indium Gallium
Selenide).

2.2.16 Shenzhen Sunshine Electronics Manufacturing Solar Lighting
2.3 Photovoltaic Solar Energy Market Forecasts

2.3.1 Solar Industry Outlook

2.3.2 100 Successful Trials And Reference Accounts

2.3.3 Solar Utility Market Driving Forces

2.3.4 Grid Parity
2.4 Multiple, Large, Working Solar Energy Installations
2.5 Commercial Solar

2.5.1 Residential Solar

2.5.2 Government, Enterprise, and Capital Market Funding of Solar Energy Initiatives

2.5.3 President Obama’s Energy Plan

2.5.4 Crystalline Modules vs. Thin Film Solar

2.5.5 Monocrystalline Modules

2.5.6 CdTe Thin Film Technology

2.5.7 CIGS Thin Film Technology Photovoltaic Effect

2.5.8 CIGS On Glass

2.5.9 Thin Film Vs. Monocrystalline or Polycrystalline

2.5.10 Solar Market Transitions

2.5.11 Solar Energy Conversion Efficiency

2.5.12 Solar Energy Megawatts Shipped

2.5.13 Solar Energy Cost per Watt

2.5.14 Solar Manufacturing Capacity

2.5.15 Shenzhen Sunshine Electronics Manufacturing Capacity

2.5.16 Solarfun 2010 Capacity Expansion

2.5.17 Solar Manufacturing Run Rate

2.5.18 Solar Module Conversion Efficiency
2.6 PV Technology, Production and Cost, 2009 Forecast Photovoltaic Solar Product
Description

3. SOLAR PRODUCT DESCRIPTION

3.1 Commercial Solar

3.2 First Solar Commercial Systems
3.2.1 First Solar Positioning
3.2.2 First Solar Energy High Performance. High Volume
3.2.3 First Solar Commercial-Scale Solutions
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3.2.4 First Solar Largest Solar Power Plant Built In China by Americans
3.3 Trina Solar
3.4 Energy From Trina Solar Modules
3.4.1 Trina Solar Monocrystalline Modules
3.4.2 Trina Solar TSM-PCO05, 215W to 235W Multicrystalline Module
3.5Q Cells
3.5.1 Q-Cells CIGS Modules
3.5.2 Q Cells Cdte Solar Modules
3.6 Sharp
3.6.1 Sharp Solar Cell With The Highest Efficiency Of Conversion In The World
3.6.2 Sharp Mass Production Of Solar Cells
3.7 Mia Sole
3.7.1 Mia Sole Thin Film CIGS Solar
3.7.2 MiaSolé’s CIGS Solar Cell
3.7.3 Miasolé CIGS-Based Thin Film Solar Panel Manufacturing
3.8 Nanosolar
3.8.1 Nanosolar Commercial Production
3.9 Palios Flexible Glass
3.10 BYD
3.10.1 China BYD to invest $3.3 billion in solar battery plant
3.11 Armageddon Energy
3.12 United Solar Ovonic
3.13 NuvoSun
3.13.1 Dow Chemical / NuvoSun
3.14 Kyocera
3.15 SunWize Technologies
3.16 Sanyo
3.16.1 Sanyo Hit Solar Panels
3.17 REC
3.18 Canadian Solar
3.19 GE Solar Panel
3.20 BP Solar
3.20.1 British Petroleum BP Solar Panels
3.21 SolarWorld
3.22 Suntech
3.22.1 Suntech HiPerformaTM Modules
3.22.2 Suntech Solar Cells
3.23 Uni-Solar
3.24 HelioVolt
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3.25 Ascent Solar
3.26 Ascent Solar
3.27 Solarion Process
3.28 Global Solar
3.29 JA Solar
3.30 Suniva Solar Cells Set For Aerotropolis Atlanta
3.30.1 Suniva
3.30.2 Suniva® Intersection Of High Efficiency And Low Cost
3.30.3 Suniva Collaborating in Solar
3.30.4 Suniva Product Offerings:
3.30.5 Suniva Intersection of High Efficiency and Low Cost
3.31 Utility-Scale Solar Solutions
3.32 First Solar Utility-Scale Solutions
3.33 Trina Solar Utility
3.34 Kyocera Solar Utility
3.35 Sharp Utility Solar Installation
3.35.1 Sharp Utility-Scale Products
3.36 Scatec Solar
3.36.1 Scatec Solar Utility Project Development Phase
3.37 Residential Solar
3.38 Sharp Residential
3.38.1 Sharp OnEnergy™ Roof-Mounted Solar Electric Systems
3.38.2 Sharp High-Power Monocrystalline Residential Solar Modules
3.39 First Solar U.S. Residential and Small Commercial Solutions
3.40 SolarCity
3.41 Scatec Solar Residential
3.42 Solar Energy Initiatives
3.43 SolarWorld Residential
3.44 Consumer Solar
3.45 G24 Innovations
3.45.1 G24 The Solar Power Lamp
3.46 Smart Grid
3.47 Petra Solar Pole Based Solar Collectors

PHOTOVOLTAIC SOLAR TECHNOLOGY
4. SOLAR STRATEGY, TECHNOLOGY, AND INDUSTRY SPECIFIC APPLICATIONS

4.1 Solar Panel Technologies
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4.1.1 Thin Film Solar Cells Amorphous Silicon
4.1.2 Thin Film Solar Cells Cadmium Telluride
4.1.3 Thin Film Solar Cells CIGS (Copper Indium Gallium Selenide)
4.1.4 Miasolé Copper-Indium-Gallium-Diselenide Films Conversion Efficiency
Confirmation From NREL
4.1.5 Thin-Film On Glass Substrate
4.1.6 Ascent Solar Putting CIGS On A Polymeric Or Plastic Substrate
4.1.7 First Solar Monolithic Integration On Glass
4.1.8 Substrate Discussion
4.1.9 First Solar Modules Cadmium Telluride (CdTe) Semiconductor Material
4.2 Trina Solar Silicon Panels
4.3 Q Cells Technology
4.4 SunTech
4.5 CIGS Photovoltaic Effect
4.5.1 Crystalline Silicon Indirect Band-Gap Semiconductor
4.5.2 Solar Thin Film Substrates
4.5.3 Gettering in Large-Grained Thin Polycrystalline Silicon Films on Glass Substrate
4.5.4 EPV Solar Contracts Deliver 300 Megawatts Of Thin-Film Panels Through 2012.
4.5.5 Nanosolar
4.5.6 HelioVolt
4.5.7 First Solar
4.5.8 Photovoltaic Technologies: Single Crystal, Polycrystalline and Thin Film
4.5.9 Single Crystal and Polycrystalline
4.5.10 Thin Film Panels
4.6 Shading
4.7 Third-Generation Thin-Film Solar Applications
4.8 Flexible Glass Solar Panels
4.9 Polysilicon Producers
4.9.1 Emerging Global Solar Polysilicon Producers
4.10 Inverter and Micro Inverter Markets

PHOTOVOLTAIC SOLAR COMPANY PROFILES
5. SOLAR COMPANY PROFILES

5.1 Selected Solar Companies
5.2 A-Power

5.3 Abengoa Solar

5.4 Anwell Technologies
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5.5 Areva / Ausra
5.5.1 Areva New Strategy
5.6 Ascent Solar Technologies
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5.7 BP
5.7.1 BP brands
5.7.2 BP Solar Revenue
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5.13.4 Corning 2010 Market Strength
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5.13.6 Corning Fourth-Quarter Revenue
5.14 Developers Diversified Realty (DDR)
5.15 Dago New Energy
5.16 Dow Chemical
5.16.1 Dow Chemical / NuvoSun
5.17 Dyesol
5.18 Energy Conversion Devices / United Solar Ovonic
5.18.1 Energy Conversion Devices Revenues
5.18.2 Energy Conversion Devices 1.87 Megawatt Uni-Solar Installation on Flanders
Expo Hall in Belgium
5.18.3 Energy Conversion Devices Integrated And Commercial Rooftop Photovoltaics
5.19 ET Solar
5.19.1 ET Solar Vertically Integrated Solar Energy
5.19.2 ET Solar / USE:
5.20 Evergreen Solar
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5.20.1 Evergreen Solar's Quarterly Loss Widens
5.20.2 Evergreen Solar String Ribbon™ Solar Panels
5.21 First Solar
5.21.1 First Solar Comprehensive Photovoltaic (PV) System Solutions
5.21.2 PNM Electric Utility, First Solar Contract for 22 Megawatts of Utility Scale Solar
Power for New Mexico
5.21.3 First Solar Competitive Positioning in Thin Film
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5.21.6 First Solar Strategy
5.22 G24
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5.23 GreenWing
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5.26.2 Honda Soltec
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5.28 Juwi
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5.30 LDK Solar
5.30.1 LDK Solar Revenue
5.30.2 LDK Solar and Q-Cells Continuation of Supply Contract
5.31 Masdar PV
5.31.1 Masdar PV Si thin film module 1,4m?
5.32 MEMC
5.32.1 MEMC Electronic Materials / SunEdison
5.32.2 MEMC / SunEdison and Developers Diversified Realty National Rooftop Solar
Program.
5.32.3 MEMC / SunEdison’s REIT Solar Program Power Hosting
5.33 MiaSolé
5.33.1 Miasolé Technology Problems Fixed:
5.33.2 Miasolé Financing & Underwriting
5.33.3 MiaSolé Commercial Shipments to Multiple Customers
5.34 Mitsubishi Solar Panels
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8.1 Solar Strategy, Technology, And Industry Specific Applications
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Figure 1-25 High-Tech Solar Production At Deutsche Cell GmbH; Freiberg/Saxony
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Figure 8-22 Spain, Calasparra (Murcia) 20 MW
Figure 8-23 Spain, Beneixama (Alicante) 20MW
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A Power
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Shenzhen Sunshine Electronics
Kyocera

Sanyo

Mitsubishi
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Singulus Technologies
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Suniva Inc.
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SunPower

SunPower Acquires SunRay
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Tianwei
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