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A GREENTECH Media Report

A Great Lakes Bay Regional Projects

LOCATE a1 e SOURCE



U.S. PV Manufacturing Review and
Outlook
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September 9, 2009




U.S. PV Manufacturing Landscape: 2008




U.S. PV Manufacturing Landscape: 2012




Michigan

Where are These Plants.Being Built?

= 20 states will have some form of
manufacturing presence in 2012

= West Coast states (CA, OR) will
be major manufacturing centers:
28% of producible supply by 2012

= OR: significant c-Si wafer
manufacturing presence
(Solarworld, Sanyo, Solaicx)

= CA: depends on CIGS ramp-up (Nanosolar, Solyndra, Miasolé,
SoloPower)

= Southwest (AZ, NM): also likely to have significant ¢-Si and a-Si
presence (Schott, Solon, Solar Array Ventures, Signet)
= OH, CO: 4 of 5 CdTe plants, 1/3™ of thin-film output
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U.S. PV Manufacturing Incentives

= Federal-level: Manufacturing Tax
Credit (30% of equipment cost);
$2.33B capital outlay

= Set to be converted to direct cash

payment — preliminary applications
due by Sept 16 .‘il\

= DOE Loan Guarantee Program; so
far Solyndra sole recipient o e e

= State-level: PV manufacturing incentives in 18 states; tax credits, loans,
grants

= OR, OH, MI, PA stand out as having best incentive packages

= Company-level: almost all companies have signed one-off deals with state/
local governments

= Packages include low-cost land lease, infrastructure, worker training
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Where WIll Future Plants be Constructed?
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site locations of new plants:
= (1) Incentives

5
» (2) Electricity rates -
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= {3) Tax burdens
= (4) Availability/cost of labor
= {5) Proxamity to end-demand
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= Need to bring all factors into comprehensive framework
= Siates that do best under this analysis: OR, Ml AZ, WA, PA

= Strong comrelation between state’'s performance and expected
manufacturing presence; some important exceptions
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MICHIGAN

idanDVANTAGE

Where will Future Plants be constructed?

Utility Labor Labor State Proximity to Tax Weighted  Number of
Rates Availability Rates Incentives Demand  Burden  Average  Facilities -
Index 2012

10% 20% 10% 40% 15% 15%

1 Oregon 40 3.0 2.7 4.0 4.0 2.0 3.42 4

2 Michigan 2.0 4.0 20 4.0 2.0 2.7 3.19 1

3 Arizona 3.0 3.3 20 3.0 4.0 2.7 3.06 2

4 Washington 40 3.7 1.3 3.0 3.0 2.7 3.02 0

5 Pennsylvania |2.0 3.3 2.3 4.0 3.0 1.0 3.00 1

6 Ohio 2.0 3.3 2.3 4.0 2.0 2.0 3.00 4

7 New Mexico 3.0 2.0 2.0 3.0 4.0 3.7 2.95 3

8 Texas 2.0 4.0 2.7 3.0 3.0 2.1 2.93 1

9 New York 1.0 4.0 2.5 3.0 3.0 2.0 2.82 2

10 Colorado 40 2.3 1.0 2.0 3.0 4.0 2.56 3
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MICHIGAN

ijanDVANTAGE~ Photovoltaic Supply Chains

Value chain: crystalline silicon

Solar-Siticon Cells PV Systems ) Instaflation ') Operation & ' Demounting § Recycling
Maintenance
] N 6 7 8 9 10

Value chain: thin film
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U.S. PV Supply Chain Opportunities

PV materials needs: feedstocks
(polysilicon/silane/exotic metals), glass,
aluminum, encapsulant, backsheet
material, gases

Growth in U.S. PV manufacturing will
drive corresponding materials
consumption - opportunities for
suppliers

Total PV glass consumption could grow
5X from 2008 (8mn m?) to 2012 (40mn
m?)

Capacity build-out will also drive

sizeable growth in manufacturing
equipment market ($952M in 2012)
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U.5. PV Low-lron Glass Consumpti on
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<ar.,,...... GLB Solar Supply Chain
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