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Report Methodology

This is the 80th report in a series gbrimarymarket research reports that provide forecasts in
communications, telecommunications, tthaernet, computer, software, telephone equipment, health
equipment, and energyAutomated process and significant growth potential are a priorities in topic selec|
The project leaders take direct responsibility for writing and preparing each refpbgy have significant
experience preparing industry studies. Forecasts are based on primary research and proprietary data |

Theprimary research is conducted by talking to customers, distributors and companies. The survey da
not enough to nake accurate assessment of market sizé\soterGreen Researdboks at the value of
shipments and the average price to achieve market assessments. Our track record in achieving accurg
unsurpassed in the industry. We are known for being able t@ld@vaccurate market shares and projectior]
This is our specialty.

The analyst processéencentratel on getting good market numbers. This process involves looking at the
markets from several different perspectives, including vendor shipments. ntdr@iew process is an essenti
aspect as wellWe do have a lot of granular analysis of the different shipments by vendor in the study ar
addenda prepared after the study was publishethat is appropriate

Forecasts reflect analysis of the markedrids in the segment and related segments. Unit and dollar
shipments are analyzed through consideration of dollar volume of each market participant in the segme
Installed base analysis and unit analysis is based on interviews and an information Selariet share
analysis includes conversations with key customers of products, industry segment leaders, marketing
directors, distributors, leading market participants, opinion leaders, and companies seeking to develop
measurable market share.

REPORT # SHa1 852 651 PAGES 220TABLES AND FIGURES 2011
$3,600 SINGLE COP¥ $7,200 WEB SITE POSG

/ WINTERGREEN -cocnrc.,

fon.
hses
A IS

y is




WinterGreen Research, INC.

Over 200n depth interviews are conducted for each report with a broad range of key participants and
industry leaders in the market segment. We establish accurate market forecasts based on economic a
market conditions as a base. Use input/output ratios, fltzvarts, and other economic methods to quantify
data. Use ifhouse analysts who meet stringent quality standards.

Interviewing key industry participants, experts and argkrs is a central part of the study. Our research
includes access to large propiey databases. Literature search includes analysis of trade publications,
government reports, and corporate literature.

Findings and conclusions of this report are based on information gathered from industry sources, inclug
manufacturers, distributorgpartners, opinion leaders, and users. Interview data was combined with
information gathered through an extensive review of internet and printed sources such as trade publica
trade associations, company literature, and online databases. The paorjeatontained in this report are
checked from top down and bottom up analysis to be sure there is congruence from that perspective.

The base year for analysis and projection i$®2®ith 2A0 and several years prior to that as a baseline,
marketprojections were developed for 2Qthrough 20F. These projections are based on a combination ¢
consensus among the opinion leader contacts interviewed combined with understanding of the key mai
drivers and their impact from a historical and analgtiperspective.

The analytical methodologies used to generate the market estimates are based on penetration analyse
similar market analyses, and delta calculations to supplement independent and dependent variable ang
All analyses are displayisglected descriptions of products and services.

Thisresearch includes referencde to &0l modethat is part of a series that provides IT systems financial
planners access to information that supports analysis of all the numbers that impact managememodtiet
launch orlarge and complex data center. The methodology used in the models relates g l@avi
sophisticated analytical technique for understanding the impact of workload on processor consumption
cost.

WinterGreen Research has looked at the metrics and independent research to develop assumptions th
reflect the actual anticipated usag@@ cost of systems. Comparative analyses reflect the input of these
values into models.

The variables and assumptions provided in nh&rket research study and tHeOIl models are based on
extensive experience in providimgsearchto large enterpriserganizations andata centers. The ROI mode
have lists of servers from different manufacturers, Systems z models from IBM, and labor costs by cate
around the world. This information has been developed from WinterGreen research proprietary data ba
constructed as a result of preparing market research studies that address the sqfemangy, healthcare,
telecommunicatonsand hardware businesses.
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YOU MUST HAVE THIS STUDY

Solar Energy Technology Market Shares, Strategy, and Forecasts,

2011 to 2017
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Glass Market Segments, Dollawprldwide, 2010
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Glass Building and Automotive Market Segments,

Dollars, Worldwide, 2010
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Vertically Integrated Manufacturing Capabilities

Table 254 2-123
Solar Panel and Systems Regional Market Segments, 2010

Table 255 2-123
Solar Panel and Systems Regional Market Segments, 2010
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Risks Related to Doing Business in China

Risks RELATED TO DOING BUSINESS IN CHINA
1 Amount of government involvement
1 Level of development
1 Growth rate

Source: WinterGreen Research,
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Figure 31 3-2
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Canadian Solar Key Features

Figure 33 35
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Q-CellsQ6LTT3 Product benefits:
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Table 37 3-13
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Figure 38 314
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SolarWorld Added Value From Guarantee
Figure 313
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Figure 314
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Table 318
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Figure 320
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Figure 322
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Figure 324
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Figure 325
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Mitsubishi Electric PV Modules Derating Example,
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Figure 326

Mitsubishi Electric PV Traditional Module
Figure 327
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Figure-28
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Figure 330
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Table 345 3-94
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Quality and Performance
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Figure 388 3-159

Solyndra vsConventional Rooftop PV Systems
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Figure 391 3-163
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Figure-104 3-190

Telio Sdar Cells Customized Patterning Equipment
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Abengoa Solar Concentrating Solar Power
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Figure 3124 3-216
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Solar Energy Technology
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Thin Film Technologies
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First Solar Technology Pathways to Improved

Solar Conversion Efficiency

Figure 410 4-33
PV Module Technology & Manufacturing

————@ PV Module Technology & Manufacturing ;a

Soko

First Solar Fully Integrated, Automated and Continuous Thin Film Process

Glass In > <2.5Hours > Module Out

* 98-99% reduction in high-cost
semiconductor material

Semiconductor Cell Final Assembly * Fully integrated, continuous
Deposition Definition process vs. batch processing

* Large 60 x 120cm (2' x 4')
substrate vs. 6" wafers

Conventional Crystalline Silicon Batch Technology

53 "\9&!".0 N LY i

Polysilicon Ingot Wafer Solar Cell Solar Module
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Polysilicon Feedstock to Module Competitive Cost Structure

Solar Energy Technology Company Profiles
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Figure 51 5-6
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German Solar Exhibition
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Figure 526 5-76
Hoku Solar Residential Builin PV
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Figure 5 29 5-79
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Figure 576

Sharp Solar Auto
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ABOUT THE COMPANY

WinterGreenResearchresearctstrategy relatego identifying market trends through reading and interviewin
opinion leaders. By using analysipuablished materials, interview material, private research, detailed reseantial
network materials, blogs, and el&gonic analytics, the markesize, shares, anlends are identified. Analysis of the
published materials anohterviews permitsaVinterGreen Research senior analysts to learn a lot more about markets
Discoveringtracking,and thinking about market &nds is a high priority at WinterGreen Research. As with all resee
the value proposition for competitive analysis comes from intellectual input.

WinterGreen ResearcHounded in 1985, provides strategic market assessments in telecommunications,
communications equipment, health car8oftware,Internet, Energy Generation, Energy Storage, Renewable energy
and advanced computer technology. Industry reports focus on opportunities that expand existing markets or dev
major new markets. The reporéecess new product and service positioning strategies, new and evolving technolo
and technological impact on products, services, and marKetsovation that drives markets is exploreMarket shares
are provided. Leading market participants arefiled, and their marketing strategies, acquisitions, and strategic
alliances are discussed. The principals of WinterGreen Research have been involved in analysis and forecasting
international business opportunities in telecommunications and advaroetbuter technology markets for over 30
years.

The studies provide primary analytical insight about the market participants. By publishing material relevs
the positioning of each company, readers can look at the basis for analysis. By providigidas of each major
participant in the market, the reader is not dependent on analyst assumptions, the information backing the assun
is provided, permitting readers to examine the basis for the conclusions.

ABOUT THE PRINCIPAITHORS

Ellen T Curtiss Technical Director, efmunder of WinterGreen Research, conducts strategic and market assessme
technologybased industries. Previously she was a member of the staff of Arthur D. Little, Inc., for 23 years, most
recently as Vice President Afthur D. Little Decision Resources, specializing in strategic planning and market
development services. She is a graduate of Boston University and the Program for Management Development &
Harvard Graduate School of Business Administration. She @ither of recent studies on worldwide
telecommunications markets, the top ten internet equipment companies, the top ten contract manufacturing
companies, and the Top Ten Telecommunications market analysis and forecasts.

Susan Eustjresident, cdounderof WinterGreen Researdh a senior analyst. Sheas done research in
communications and computer markets and applications. She holds several patents in microcomputing and par:
processing. She has the original patents in electronic voting macHgteshas new patent applications in format
varying, mulitprocessing, and electronic voting. She is the author of recent studiesSldtreREnewable Energy, Wir
Energy, Thin Film Batteries, Business Process Managenaeketing strategies, Internet egument, biometrics, a study
of Internet Equipment, Worldwide Telecommunications Equipment, Top Ten Telecommunications, Digital Loop C
Web Hosting, Web Services, and Application Integration markets. Ms. Eustis is a graduate of Barnard College.
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6 Raymond Street
Lexington, MA 02421 USA

Phone: (781) 863-5078 --- Fax: (781) 863-1235 (preferred) info@wintergreenresearch.com
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SolarEnergy TechnologiesMarket Shares, Strategies,and

Forecasts Worldwide, 2011-2017
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