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PV Manufacturing Opportunities and
Challenges in the U.S.
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Greentech Media Overview

Ereentechmedia:

 The world’s leading online information and research resource for
the greentech market, with particular strength in solar industry
knowledge and economic analysis

* Business model of online, market analysis and events, leveraging
our deep market understanding to enhance all our products and
services
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Greentech Media Topics and Channels

;reentechmedia:

greentech=olar:

» Centralized and distributed
solar power generation

» Thin-film

» Polysilicon

» Concentrated solar

» (lobal supply and demand

» Project finance

» Policy

Greentech Media is the anchor site supporting more detailed, market-specific content
channels. Coverage on the Greentech Media home page will span power generation, power
distribution and power consumption, including all forms of renewable energy, biofuels,
smart grids, energy efficiency, carbon management, policy and finance. The three channel
diagrams below represent industry-specific coverage areas under the larger Greentech

Media umbrella of content.
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;reentechgrid:

Smart grid infrastructure
Intelligent utility networks

Advanced applications
and services

Home area networks
Grid storage
Vehicle to grid

Policy

Ereentechenterprise:

» Carbon management
» Energy efficiency

» GreenIT

» Green buildings

» Corporate sustainability
» Green supply chain

» Policy
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The PV Group/Greentech Media Survey

e Survey intended to gauge the sentiments and perceptions of leading
Semiconductor market participants on
— The opportunity to participate in the PV market
— Building a manufacturing base for PV in the U.S.
— Choosing the right technologies to pursue
— Choosing the right strategies for success
— Identifying winning policies to support a robust PV manufacturing base in the U.S.

e Survey ran from June 15-July 10, 2009

e 106 survey responses, including
— Semiconductor Manufacturers (16%)
— Materials Suppliers (14%)
— Equipment Suppliers (16%)
— PV Manufacturers (14%)
— R&D Labs (2%)
— Financial services, investors (4%)
— Consulting (15%)
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An Opportunity...but not yet a necessity

Is PV an Expansion Opportunity or Necessity?
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Neither -

Number of Responses
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Majority Have Already Made the Move, or Planning a

Move to PV Manufacturing

Firm's Near-term Invovlement with the PV Industry

No near-term plans to enter PV

Very interested; Formulating a
decision

Plan to enter the PV market in the _

next twelve months

Already have a manufacturing
presence in PV
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Acquisition more attractive then developing PV

manufacturing in house

Top Strategy to Enter the PV Market

“ Successful

W Modestly successful

Neutral
W Uncertain at this time

“ Not successful

PI | Fl

Development of PV Purchasing “turnkey”  Acquisition of existing PV
manufacturing technology = manufacturing line manufacturer (s)
in-house
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Suspicions about the value of vertical integration persist

Ideal Approach to Vertical Integration in PV Manufacturing

Source feedstocks through strategic partnerships

wafers and cells, or cells and modules)

Integration of all “upstream” aspects, from feedstock
procurement to up to and including module production

Partial vertical integration (e.g. in-house production of _

Full vertical integration from feedstock production up to
and including energy sales
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Staying close to home when picking winning technologies in PV

Attractiveness of PV Technologies to the Semi Industry
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“\Very attractive
S Attractive

Neutral

W Too early to tell

W Not attractive

.

10%

Crystalline silicon- a-Si Thin film CdTe Thin Film CIGS Thin Film Organic PV/Dye- Next-generation PV
based Sensitized Cells technologies
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But...The long-term bet is on next-gen PV technologies

Which PV Technologies will the U.S. Maintain a
Global Competitive Edge?

Next-generation PV technologies
Cadmium Telluride (CdTe) “
Copper Indium Gallium Diselenide (CIGS) _
Crystalline silicon-based technologies _
S —
————————————

Amorphous silicon (a-5i)
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R&D talent is seen as a key draw in the U.S.

The Advantages of PV Manufacturing in the U.S.

% Strong Advantage
40% - - : Modest advantage
¥ Unclear at this time
(F—— e % No advantage
20% —
. - = .
N —
Proximity to end Proximity to R&D  Highly skilled labor force Access to federal and/or
demand as the US is resources state-level incentives
likely to emerge as a
leading solar market
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Politicians Take Note: Jobs, Jobs, Jobs....

Benefits of a Sustainable PV Manufacturing Industry in the U.S.
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A strong U.S. PV It contains enormous It will foster the It will drive a significant
manufacturing base will potential for development of a uptick in exports
drive significant job economic profit domestic market

creation
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Everyone likes a good tax incentive...

Critical Policies to Foster Growth in U.S. PV Manufacturing

US PV manufacturing will be robust and sustainable with or
without policy support from governments

Tax incentives for PV manufacturers

Availability of loan guarantee programs for
PV manufacturers

Feed-in tariff for PV energy generation

Restriction of federal investment tax credit to “made in
USA"” modules
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Transition isn’t a snhap, but there is confidence

Rating the Ease of Transition from Semi to PV

% Smooth transition because
of simmilar foundation
technologies

W Greater than
incremental adjustment
would be required

- “Re-invention” of the
wheel would be required in
all probability
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Worries about the immaturity of the PV Industry

The PV Industry's Most Sizeable Challenge Going Forward

The lack of universal manufacturing standards as exists
in the semiconductor industry

structures and business models

The lack of a robust supply chain that could render the
industry vulnerable to future supply bottlenecks

Lack of significant industry experience for most top-level
PV management

Excessive presence of companies with sub-optimal cost m

Other, please specify
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