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EXECUTIVE SUMMARY

The solar power sector continues its rapid ascent. In volume terms, the sector is on a path to
grow from 3.9GW of cell/module production in 2007, to more than 7GW in 2008, 14.7GW in
2009 and at least S2GW by 2012. This equates to a 68% CAGR, with significant upside potential
for both silicon and thin film production. Despite this very fast growth rate, we continue to see
strong demand drivers (low interest rates, rising grid prices, ongoing policy expansion) and ex-
pect only 7% compound annual price declines for global weighted average system and module
prices. The combination of rising volumes with modest price declines means that solar sector
revenue is poised to expand from $27bn in 2007 to $274bn by 2012. With increasing economies
of scale and incremental improvements in manufacturing process, cost reductions will continue
at a pace that enables solar sector operating margins to remain above 30% through 2012. The
result is a sector operating profit pool that will expand rapidly, from $8bn in 2007 to over $86bn
by 2012 (61% CAGR). Given the volume, revenue and profit outlook, we reiterate the view from
our 2007 report that solar power represents Big Things in a Small Package.
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While solar’s rapid ascent will continue, we also recognize that the sector is approaching four
“peaks” within the next three years. These four peaks — volume growth, price, operating profit
margin and peak electricity — add complexity to our outlook on the sector and are an important
focus of this yeat’s Solar Annual report. Overall, our outlook for sector fundamentals through 2012
remains strong (volume increases of +68% CAGR, system price declines of only 7% CAGR sector
profit margins above 30% through 2012), but there are increasing downside risks including slowing
growth rates, decreasing prices, declining profit margins and challenges from traditional electricity
players. The increasing complexity of this outlook requires sector participants do more than simp-
ly pursue “volume-up/cost-down” strategies. This report highlights six solar players that are sepa-
rating from the rest of the solar pack by pursuing electron-level strategies to ensure their continued
ascent despite the complex terrain: First Solar, Q-Cells, REC, SolarWorld, SunPower and Suntech.

Four Peaks

ea : Volume gro . e solar power sector will continue to grow very quickly, wit -
y ut Yo Peak #1: Vol wth. The solar p 1 g y quickly, with 82
growth rates are likely 107% YoY volume growth from 2008 through 2010. Evidence clearly suggests that even more
to slow volume will come online than our previous estimates due to increases in silicon and thin film

production. High purity silicon is rapidly expanding from 71,000 tons of production volume
in 2008 to 122,000 tons in 2009 and likely more than 340,000 in 2012. Thin film production is
expected to grow from 1.2GW in 2008 to at least 4.5GW in 2012, with significant upside. That
being said, we believe that there will likely be a decrease in % YoY volume growth after 2010
with peaking growth rates stemming from pent up supply that will be released in 2008-2010. It
is important to note that the rapid growth of the sector will continue, but noticeable friction
and tightening of supplies at every step of the supply chain will present challenges in maintai-
ning current growth rates despite very strong demand.

Rema rkably strong Peak #2: Price. With so much volume coming, the central question for the sector remains: When
pricing is glving way to will prices crash? Our answer: No time soon. We continue to see very strong demand based on
modest price declines core demand drivers: low interest rates, rising grid prices and expanding incentives. These drivers

provide customers in many markets with IRRs from solar installations well above discount rates,
and make it difficult for solar prices to crash. Yet the very strong pricing environment enjoyed by
the solar sector over the last five years appears likely to recede modestly due in large part to the ra-
pid growth in supply, resulting in more installations in lower price markets. The result: we expect
a 7% compound annual decline in global weighted average system and module prices 2007 to 2012,
with the strongest YoY price declines in 2009. The biggest risk to this view is interest rates — a signi-
ficant increase in long-term interest rates would push down solar prices at a much faster rate.
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Peak #3: Operating margin. In combination with modest price reductions, the sector is also ngh oP margin through
facing slightly slower cost reductions throughout the supply chain due to tight feedstocks and 201 2' but sector unIiker
equipment. For example, electricity costs are rising for silicon producers, graphite prices are ri- to expand beyond

sing for ingot makers, silver paste prices are rising for cell makers and glass prices are rising for current levels

module makers. Overall, these factors are slowing — though not eliminating — cost reductions at

each step of the supply chain. The combination of lower prices coupled with slower costs red-

uctions means that sector-wide operating profit margins are unlikely to expand beyond current

levels and may contract slightly through 2012. Profit margins are one example of the overall

sector peaking, but we expect several companies to expand margins as the result of vertical inte-

gration, falling contract prices for key feedstocks and faster than average cost reductions.

Peak #4: Electricity. Perhaps the most important implication of solar’s rapid volume growth is "convergence" into
that it will quickly “converge” into traditional electricity markets, taking over a substantial por- traditional ener

tion of peak electricity consumption in several markets. By 2012, we suspect the rapid growth of increases compﬁ]
solar may drive anti-solar reactions from existing utilities and regulators in key solar markets and risks

such as Germany, California and Japan. This resistance, combined with larger-scale solar produc-

tion in 2011-2012 (41-52GW each year), raises concern of saturation in the largest solar markets

soon after 2012. Potential saturation in key solar markets — a topic that has not received enough

attention from many solar companies — creates a strategic imperative for solar companies to

build defensible selling positions in higher-price end-customer markets over the next three years

or face risks of commoditization and more extreme price reductions after 2012.

V.
exity

Peak players: Six “solar sisters.” The overriding message in Solar Annual 2008 is that solar Six solar companies are
market fundamentals are shifting from an “all-positive-with-upside” to “highly positive-but- breaking from the pack
with-downside.” Increasing competition along the supply chain and the need to secure reliable

end-customers will strengthen the drive for vertical integration to the electron level. Histori-

cally, a similar dynamic occurred in the oil sector where the “seven sisters” pursued strategies to

capture value along the entire supply chain - from oil feedstock to the gasoline pump. Today,

there are six solar companies pursuing strategies to address how solar will merge into traditional

energy markets. These companies are First Solar, Q-Cells, REC, SolarWorld, SunPower and Sun-

tech. Collectively, we expect these companies to deliver $48bn in revenue and $19bn in opera-

ting profit (40% operating margin) by 2012. Assuming a 10X multiple on operating profit, this

suggests that these six companies alone could attain a collective market capitalization of rough-

ly $200bn by 2012.

Table 1: Outlook for the solar power sector - Overall sector data

2006* 2007 2008 2009 2010 2011 2012
production (w1 I 26 ..................... 3971147 ................... 288 ..................... 409 ...................... 523 ...........
Production growth % Yo) I 580 A) ................... 50% ................... 82% .................. 107% .................. 95% ..................... 42% ...................... 28% ...........
Avorage factory gate module price (S/wat) N $401 .................. $378 ................. $398 ................. $3 55 ................. $317 ................... $291 ..................... $255 ..........
Factory gate modale price growth (% o) IR 15%5% .................... 5%11% ................. 11%8%8% ...........
Avsrage wholssale madule price (siwat) [ $421 .................. $397 ................. $418 ................. $373 ................. $333 ................... $305 .................... $280 ..........
Average insallation price (§wat) $767 ................. $743 ................. $755 ................. $574 ................. $605 ................... $555 .................... $530 ..........
instalation price growth (% YoY) [N 8%3% .................... 2%11% ................. 10%7%5% ...........
Revemuo pool (sbn) R $179 ................. $255 ................. $507 ................. $950 ................ $1705 ................. $2283 .................. $2744 .........
Opsrating profitmargin (%) [N 3 0% ................... 29% ................... 34% ................... 34% ................... 33% ..................... 32% ...................... 31% ...........
Oporating profit poat ison) [N $53 ................... $78 .................. $174 ................. $326 ................. $563 ................... $737 .................... $859 ..........

Source: PHOTON Consulting. Note: All data are rough estimates. *Average price estimates for 2006 do not include thin-films.



