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Low Iron Glass: Economies of Scale and Increase in Use of Solar Energy Provide
Growth Opportunity for Low Iron Glass
Concentrating Solar Power (CSP) Has High Growth Forecast

Low Iron Glass : Market Shares, Strategies, and Forecasts, Worldwide, 2015-2021

LEXINGTON, Massachusetts (March 3, 2015)- WinterGreen Research announces that it has published
a new study Low Iron Solar Glass: Market Shares, Strategy, and Forecasts, Worldwide, 2015 to 2021.
The 2015 study has 642 pages, 356 tables and figures. Wuarde markets for Low Iron Glass are
growing as Concentrating Solar Power (CSP) takes off as a way to generate electricity. Rapid adoptior
of CSP worldwide is occurring as systems provide 24 hour per day power efficiently.

Low iron glass decorative andarchitectural markets are poised to achieve significant growth based on ar
expectation of declining prices for the low iron glass due to economies of scale.

As soon as a new market has 100 paying reference accounts, it becomes a viable market. C@P sol
systems have reached that market inflection point and will exceeded it in 2015.

Growth potential of the CSP sector is strong, part of the solar growth that is poised to make solar energ
represent 90% of the worl d’ s Justaesmagrtyphopeas grelwurapitly omas
the price points were affordable and the economies of scale large enough to drive down prices for the
markets to achieve significant growth, so also solar markets will take off. CSP has a strong ability to
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reducethe cost of electricity produced. Compound annual growth rates are expected to be made
meaningless by penetration analysis when the markets grow rapidly.

There are no hindrances to CSP growth except technology and the new nanotechnologies make solar
processes possible. The materials are simple, silica, silica, and more silica. With solar energy availabl
support the CSP low iron glass and the CSP modelimanufacturing processes, the markets will grow at
compound rates.

Costs of electricity from CSP plants at US $ 0.18.24/kWh will decline to $.03 and lower by 2017 as the
effect of the 35 year life span of the plant is factored into cost analysis. Gmnthe plant is built very little
labor is necessary, there are no ongoing fuel costs. This is a compelling economic story.

By 2021, expectations are that CSP capital costs will decline even further by between 30% and 50%.
New technology will make plat operations even more efficient by that time.

According to Susan Eustis, the | ead author of
Power (CSP) depends on low iron glass because the low iron glass is clear and creates increased effici
in the capture of solar power. Low ion glass is proving to be of value because it drives the market for
CSP. CSP has been further proven in newly ope

Concentrating Solar Power (CSP) has moved from the trialtage to the early adopter stage. Low iron
glass CSP represents 3% of the world glass production. Markets at $510 million in 2014 are expected t
reach $4.7 billion by 2021. Growth is expected to achieve 15% of total low iron glass at glass producti
in 2021, i.e. the same level as all automotive glass.

WinterGreen Research is positioned to help customers face challenges that define the modern
enterprises. The increasingly global nature of science, technology and engineering is a reflection of the
implementation of the globally integrated enterprise. Customers trust WinterGreen Research to work
alongside them to ensure the success of the participation in a particular market segment.

WinterGreen Research supports various market segment programs; pkades trusted technical services
to the marketing departments. It carries out accurate market share and forecast analysis services for a
range of commercial and government customers globally. These are all vital market research support
solutions requiring trust and integrity.

WinterGreen Research is an independent research organization funded by the sale of market research
studies all over the world and by the implementation of ROl models that are used to calculate the total
cost of ownership of equipmet) services, and software. The company has 35 distributors worldwide,
including Global Information Info Shop, Market Research.com, Research and Markets, Bloomberg,
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electronics.ca, and Thompson Financial. WinterGreen Research is positioned to help custosiacing
challenges that define the modern enterprises.

The increasingly global nature of science, technology and engineering is a reflection of the
implementation of the globally integrated enterprise. Customers trust wintergreen research to work
alongside them to ensure the success of the participation in a particular market segment.

WinterGreen Research supports various market segment programs; provides trusted technical services
to the marketing departments. It carries out accurate market share ath forecast analysis services for a
range of commercial and government customers globally. These are all vital market research support
solutions requiring trust and integrity.

Low Iron Glass , Concentrating Solar Power (CSP), Nano Silver Coating, Mirror Durability , Reflectivity, Polyvinyl butyral
(PVB), Silver Coatings, CSP Low Iron Solar Glass, Clear Float Glass, Mirror Quality on Plant Performance, lvanpah,
Receiver Mirrors, Heliostats, Low Iron Silica, Low-Iron Float Lines, Low Iron Silica Removal Processes , Float Glass Cost
Structure, 50 MW CSP Plant, Sensors Based On Magnetic Materials, Economies of Scale, Powering Current Sensors, ,

Companies Profiled

Market Leaders

Rioglass Guardian
Schott — Receivers ACWA Holding / SUN & LIFE / Flabeg
eSolar

Market Participants

Almeco Solar Hecker Glastechnik Shandong Glass Group
China Glass Holdings Interfloat Siemens Concentrated Solar
Dubai Investments PJSC Jinjing Group Power, Ltd
Guangdong Golden Glass Nippon Sheet Glass NSG Group Sisecam Group
Technologies Oerlikon Solar SunRun and U.S. Bancorp
Guangfeng Solarglass (Hong Pilkington Tata BP Solar
Kong) ReflecTech Succeed Glass Co., Ltd / Henan
Gujarat Borosil Ltd. (GBL) Saint Gobain Solar SG Succeed New Energy
Hangzhou AMD PV Glass Sener Sunarc Technology
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Targray Targray Solar
Trakya Cam Sanayii A.S US Silica
Shanghai Flat Glass Co Ltd Zhejiang Flat Glass Co., Ltd

Low Iron Glass: Market Shares, Strategies, and Forecasts,

Worldwide, 2015 to 2021

Report Methodology

This is the 620th report in a series of primary market research reports that provide forecasts in
communications, telecommunications, the Internet, computer, software, telephone equipment, health
equipment, and energy. Automated process and significant growth potential are priorities in topic selection.
The project leaders take direct responsibility for writing and preparing each report. They have significant
experience preparing industry studies. Forecasts are based on primary research and proprietary data bases.

The primary research is conducted by talking to customers, distributors and companies. The survey data is
not enough to make accurate assessment of market size, so WinterGreen Research looks at the value of
shipments and the average price to achieve market assessments. Our track record in achieving accuracy is
unsurpassed in the industry. We are known for being able to develop accurate market shares and projections.
This is our specialty.

The analyst process is concentrated on getting good market numbers. This process involves looking at the
markets from several different perspectives, including vendor shipments. The interview process is an essential
aspect as well. We do have a lot of granular analysis of the different shipments by vendor in the study and
addenda prepared after the study was published if that is appropriate.

Forecasts reflect analysis of the market trends in the segment and related segments. Unit and dollar
shipments are analyzed through consideration of dollar volume of each market participant in the segment.
Installed base analysis and unit analysis is based on interviews and an information search. Market 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.

Over 200 in 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 and
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market conditions as a base. Use input/output ratios, flow charts, and other economic methods to quantify
data. Use in-house analysts who meet stringent quality standards.

Interviewing key industry participants, experts and end-users is a central part of the study. Our research
includes access to large proprietary 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, including
manufacturers, distributors, partners, opinion leaders, and users. Interview data was combined with
information gathered through an extensive review of internet and printed sources such as trade publications,
trade associations, company literature, and online databases. The projections contained 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 is 2010. With 2010 and several years prior to that as a baseline,
market projections were developed for 2011 through 2017. These projections are based on a combination of a
consensus among the opinion leader contacts interviewed combined with understanding of the key market
drivers and their impact from a historical and analytical perspective. The analytical methodologies used to
generate the market estimates are based on penetration analyses, similar market analyses, and delta
calculations to supplement independent and dependent variable analysis. All analyses are displaying selected
descriptions of products and services.

This research includes reference to an ROl model that is part of a series that provides IT systems financial
planners access to information that supports analysis of all the numbers that impact management of a product
launch or large and complex data center. The methodology used in the models relates to having a
sophisticated analytical technique for understanding the impact of workload on processor consumption and
cost.

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

The variables and assumptions provided in the market research study and the ROl models are based on
extensive experience in providing research to large enterprise organizations and data centers. The ROl models
have lists of servers from different manufacturers, Systems z models from IBM, and labor costs by category
around the world. This information has been developed from WinterGreen research proprietary data bases
constructed as a result of preparing market research studies that address the software, energy, healthcare,
telecommunicatons, and hardware businesses.
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YOU MUST HAVE THIS STUDY

Low Iron Glass for Concentrating Solar Power (CSP): Market Shares,
Strategies, and Forecasts, Worldwide, 2015-2021

I Tabie of Contents N

Low Iron Glass for Concentrating Solar Power (CSP): creates a very clear glass that is better for harvesting ambient
sunlight that can be turned into electrical energy.

Low Iron Solar Glass Concentrated Solar Power (CSP) Executive Summary

The study is designed to give eomprehensive overview of th&€€SP Low Iron Solar Glassequipmert

market segment. Research represents a selection from the mountains of data available of the most releve
and cogent market materials, with selections made by the most senior analys€@ommentary on every
aspect of the market from independent analystsreates an independent perspective in the evaluation of the
market. In this manner the study presents a comprehensive overview of what is going on in this market,
assisting managers with designing market strategies likely to succeed.

There is plenty of low iron glass manufacturing capacity worldwide to make the Concentrated Solar Powe
(CSP) components, though there are somegional shortages. The quality of concentrated solar panel
collectors is increasing with the rate anticipated to increase futher creating continued strong demand for
low iron glass. Strong demand wil create economies of scale, lowering prices. The Udew iron glass for
decorative purposes will continue to drive market growth.

LOW IRON SOLAR GLASS CONCENTRATED

SOLAR POWER (CSP) EXECUTIVE SUMMARY 35
Low Iron Solar Glass Market Driving Forces 35
Low Iron Glass Concentrating Solar Power (CSP) Maltketing Forces 36
Increasing Installed Base At The Forefront@ifncentrating
Solar Power (CSP) Market Shifts 38
Concentrating Solar Power (CSR3y Growth Factor in
Low Iron GlassMarket 39
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111 Glass and Mirrors in Concaated Solar Power Systems a7
1.2 Decorative Low Iron Glass 48
1.2.1 Architectural Low Iron Glass 49
1.2.2 Low-Iron Glass Successful At Transmitting Light And Decreasing Reflections 52
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TABLE 3-22

* GUARDIAN COPPER ACCELERATED ACETIC ACID SALT SPRAY (CASS) TEST

1 Mirrors passed 3500 hours of CASS test without any corrosion

1 Backing glass of this design is hermetic
1 No possibility for developing corrosion spots through the backing glass
1 Edges of the silver and copper metal layers are deleted in the design
1 Enabling of the PVB to adhere directly to the glass at edges
1 Form a good seal without introducing additional sealer of different type materials.
Source: WinterGreen Research, Inc. 298
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TABLE 3-24
* GUARDIAN HUMIDITY TEST
1 Mirrors passed 3500 hours of constant humidity test
1 Without any corrosion
1 Without delamination.
Source: WinterGreen Research, Inc.
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FIGURE 5-17

PILKINGTON LOW-IRON CLEAR FLOAT GLASS FEATURES

1 Ensures a more natural, brighter view

I Improves aesthetics of laminated glass

I Made to consistent quality and performance
 Can be toughened or laminated

I Can be combined with other products

SOURCE: WINTERGREEN RESEARCH, INC.
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ABOUT THE COMPANY

WinterGreen Research, research strategy relates to identifying market trends through reading and interviewing
opinion leaders. By using analysis of published materials, interview material, private research, detailed research, social network
materials, blogs, and electronic analytics, the market size, shares, and trends are identified. Analysis of the published materials and
interviews permits WinterGreen Research senior analysts to learn a lot more about markets. Discovering, tracking, and thinking
about market trends is a high priority at WinterGreen Research. As with all research, the value proposition for competitive analysis
comes from intellectual input.

WinterGreen Research, founded in 1985, provides strategic market assessments in telecommunications,
communications equipment, health care, Software, Internet, Energy Generation, Energy Storage, Renewable energy, and advanced
computer technology.

Industry reports focus on opportunities that expand existing markets or develop major new markets. The reports access
new product and service positioning strategies, new and evolving technologies, and technological impact on products, services, and
markets. Innovation that drives markets is explored. Market shares are provided. Leading market participants are profiled, and
their marketing strategies, acquisitions, and strategic alliances are discussed. The principals of WinterGreen Research have been
involved in analysis and forecasting of international business opportunities in telecommunications and advanced computer
technology markets for over 30 years.

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

About The Principal Authors

Ellen T. Curtiss, Technical Director, co-founder of WinterGreen Research, conducts strategic and market assessments in
technology-based industries. Previously she was a member of the staff of Arthur D. Little, Inc., for 23 years, most
recently as Vice President of Arthur 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 at
Harvard Graduate School of Business Administration. She is the author 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 Eustis, President, co-founder of WinterGreen Research is a senior analyst. She has done research in
communications and computer markets and applications. She holds several patents in microcomputing and parallel
processing. She has the original patents in electronic voting machines where she was featured in People Magazine in
1976. She has new patent applications in format varying, mulitprocessing, and electronic voting. She is the author of
recent studies of the Solar Renewable Energy, Wind Energy, Thin Film Batteries, Business Process Management
marketing strategies, Internet equipment, biometrics, a study of Internet Equipment, Worldwide Telecommunications
Equipment, Top Ten Telecommunications, Digital Loop Carrier, Web Hosting, Web Services, and Application Integration
markets. Ms. Eustis is a graduate of Barnard College. Susan Eustis was named as top female executive of the year by
Who’s Who Worldwide in 2012. She was named page one of the top 100 Industry leaders in Who’s Who Worldwide in
2013.
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