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Solar Power - The Market
2nd May 2007
This is an overview of the global Solar Power market and comprises information
about key players and market data generally to end of 2006. This article is the
first part of a two part series with the second part focusing on solar power
technologies. The data presented here is obtained from industry literature, trade
events and discussions with experts. Whilst we make every effort to present
quality information and to ensure accuracy of data, no warranties as to the
accuracy of data are implied in any way whatsoever and readers should draw
their own conclusions from information presented here and their own researches.
This article is updated regularly and the next update is due on 1st January 2008.

The twelve months to July 2005 alone saw solar stocks rise on average
around 134%; driven by 34% year-on-year sales growth, 85% pre-tax
profit growth and a nervously booming energy market characterised by
high prices for oil and other fossil fuel energy sources. Although restrained
by restrictions in silicon wafer supply, these growth trends are generally
continuing and the message seems to be one of continued and profitable
growth in the solar market for at least the medium term.

Solar market sales volume reached around US$15bn per annum at the
end of 2006 and is conservatively projected to increase to around
US$36bn in 2010. Pre-tax profit reached US$3.8bn in 2006 and is
conservatively projected to reach around US$6.4bn in 2010. This growth
is based on surging demand that outstrips capacity plus limited pricing
competition and continuing cost reductions. Within the sector, there are
many examples of stocks with steep stock price graphs, including Daystar
(+519%), Motech (+394%), SolarWorld (+336%), Sunways (+237%)
and Evergreen Solar (137%). But the industry view is that there is still
great potential upside to stocks as expectations of huge growth (4 x
volume, 3x revenue and 3x profit growth through 2010) have not yet led
to unrealistic stock valuations.

However, there are five risk factors that are repeatedly mentioned by
industry experts: silicon supply constraints, potential changes in various
pro-solar policies of governments around the world, market sensitivity to
interest rate rises, signs of a backlash by power generating companies
against solar power, and the impact on solar stocks of potential reductions
in prices of oil and other fossil fuels. These risks are likely to affect the
earnings growth of many companies in the sector but fundamentals are
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quite strong for leading solar players and their stock prices continue to
have significant upside potential.

A solar cell, made from mono-crystalline silicon wafer

Silicon supply is the most important risk that has persistently confronted
the solar sector. Strong demand growth for silicon coupled with limited
ability to expand capacity in the short-term has resulted in significantly
higher silicon prices, supply limitations as well as rapid improvements in
efficiency of silicon use by the solar industry.

Usage of high purity silicon by the electronics and solar sectors has
increased from approximately 31,000 tons in 2004 to approximately
35,000 tons in 2005 and 39000 tons in 2006. The increase is driven by
5% year on year growth in the electronics sector usage and by a
whooping 20% growth in solar sector usage. Companies with strong ramp
in silicon usage include Evergreen Solar, Kycoera, Motech, MSetek, Q-
Cells, REC, RWE Schott, Sharp, SolarWorld, SolarTech and SunPower.

A section of a solar module showing arrays of solar cells
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Silicon demand has outstripped supply because silicon production facilities
(even brown field plants) take 18-24 months and US$250-500m for
commissioning a 5,000 tons capacity plant. Shorter-term responses
available to companies for increasing silicon supply are removal of
bottlenecks, running facilities harder and reducing inventories. All these
have been tried but with limited impact. Total supply increased from
32,000 tons in 2004 to 36,000 tons in 2005 and 40,000 tons in 2006.
However, these shorter-term responses have added only 12% year on
year to supply, equivalent to about 300MW - if used exclusively by the
solar industry. This increase in capacity has been helpful but is not
sufficient to meet the booming demand for silicon from the solar industry.

In the absence of an equivalent increase in capacity, the prices for high
purity silicon have increased sharply due to strong demand growth. Solar
grade prices have risen 67% over the last 2 years from US$40/kg in 2005
and US$50/kg in 2006.

However, the tight silicon market also has positive implications for silicon
producers and the likes of Hemlock, Wacker, Tokuyama, REC and MEMC
have been enjoying a very profitable period.

In response to the surging demand and higher prices, nearly all silicon
producers are committed to expanding capacity. The longer term outlook
for silicon suggests that there shall be very significant increases in silicon
production by the end of the decade.

Silicon production increased from 32,000 tons in 2005 to 36,000 tons in
2006 and is likely to reach 42,000 in 2007, 52,000 tons in 2008, 61,000
tons in 2009 and 65,000 tons in 2010. The 2010 estimate includes
approximately 10,000 tons of production in East Asia (China, Taiwan,
South Korea).

The tight silicon supply outlook means that downstream pricing
competition has been reduced. The practical implication is that price
increases in silicon feedstock are being passed through the entire supply
chain. Silicon price increase are being more than offset by increases in
prices for wafers, cells, and modules.

With supplies tight and prices rising, both suppliers and downstream
customers have had substantial incentive to improve the efficiency of
silicon use. Improvements have been made in every step of the supply
chain. Upstream, silicon producers are producing less off-specification
product. The amount of off-specification material, from major silicon
producers, has decreased from more than 10% of total production a few
years ago to approximately 5% in 2005. Similarly, ingot makers are using
more recycled material, wafer makers are cutting thinner wafers and
reducing kerf loss, and cell manufacturers are making higher efficiency
cells. For example, Sharp is now producing some of their cells at thickness
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under 200 microns compared to an industry average of ~300 microns in
2004, and SunPower is now producing cells with conversion efficiencies of
21% compared with industry average of 16% in 2004. These efforts have
had an impact on the amount of silicon required per Watt. Silicon
requirements have decreased from 13 grams per Watt in 2004 to 12
grams per Watt in 2005 and to around 11 grams per Watt in 2006. This
equates to an extra 100MW (equivalent to 9% of 2004 MW output) from
the same silicon input in 2005 and 225MW (equivalent to 20% of 2004
MW output) in 2006. Furthermore, this is based on industry standard cell
efficiencies of 16% and not the 21% achieved by SunPower.

As price competition is limited, any cost savings go straight to the bottom
line, creating a strong incentive for cost cutting which often involves
improving the efficiency of silicon use. For example, efforts to reduce kerf
loss, to slice thinner wafers and to increase cell efficiency. In view of the
significant cost reductions being pursued by nearly all midstream players,
further margin improvement over the next 18-24 months is likely for
players not affected by silicon supply constraints.

Several mid-stream companies are well-positioned to benefit from the low
supply and high demand silicon market. They include large silicon wafer,
cell and module companies who have strong relationships with silicon
feedstock suppliers (companies such as REC, Sharp, Kyocera, SolarWorld,
Q-Cells) and companies that can afford to pay higher prices for silicon due
to their leadership positions in higher efficiency of silicon use (Evergreen
Solar, SunPower, RWE Schott). In addition, companies that have capital to
quickly expand non-silicon technologies (ECD, First Solar, Wurth) have
also been able to gain market share. Overall, the market share of the top
cell manufacturers has increase in 2005 and 2006.

As indicated earlier, the output of non-silicon technologies has risen due
to supply shortages and high prices of silicon. Production of non-silicon
based solar power products increased from 70MW in 2004 to 140MW in
2005 and 240MW in 2006. This growth came largely from players like
CSG-Solar, First Solar, ECD (United Solar), Kaneka, Mitsubishi Heavy, Fuji
Electric, Antec Solar, Shell, Wurth, Day Star and others. However, there
are concerns on the ability of of non crystalline silicon technologies to
match the large-scale manufacturing cost of crystalline silicon before
2010. At present, industry experts are expecting non crystalline silicon
technologies to gain marginal market share. However, these gains are
likely to slow down and may fade once silicon supply picks up with
significant capacity expansions from 2008.
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The University of Delaware's Institute of Energy Conversion (IEC) has new technology for
the manufacture of flexible solar cells, which could reduce the costs associated with the use
of photovoltaic energy while at the same time expanding possible applications.

The shortages of silicon have created risk factors for companies since
many players have reduced their inventories of polycrystalline silicon and
silicon wafers to dangerously low levels and in some case to just a few
days of inventory. Such low inventory levels mean risk in meeting
customer orders and hence potential risks in meeting sales targets.

Non crystalline silicon solar power comapnies

Antec Solar Free Energy Europe Mitsubishi Heavy
Bangkok Solar Fuji Electric RWE Schott
CSG Solar Global Solar Sharp
Daystar Iowa Thin Film Tech Shell
ECD (United Solar) Kaneka Wurth
First Solar MiaSole

There is also the risk that the situation can be exacerbated by strong
increase in demand from the semiconductor industry beyond it’s currently
projected 5% volume growth. If electronics demand exceeds this level, it
would put further pressure on silicon supplies and create more instability
for the solar sector.

Thus, silicon supply is a major risk for the solar power sector leading to
volatility in earnings growth if companies are unable to secure necessary
silicon supplies. However, the tight silicon market also has upside (i.e.
high profit margins for upstream companies, reduced price competition for
midstream and downstream companies, further margin expansion as
result of cost reductions, potential market share gains) for players able to
secure supplies.
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There is enormous and growing demand in the world for solar power,
driven by strong policy support in more than 40 countries as well as
tightening emission standards. In the short to medium term, this policy
support is likely to continue and be extended to countries such as the
United States and China.

Markets with strong pro-solar policies

Arizona Colorado Japan South Korea

Austria Cyprus Massachusetts Spain

California India New Jersey Thailand

China Italy France Washington State

Key markets that are likely to add significant incremental demand through
2010 include Japan, Germany, California, New Jersey, Spain, Italy, South
Korea, China, and Thailand.

Interest rates have the potential to disrupt fundamentals and earnings
growth for the sector. Interest rates are important because many
installations are financed with loans. As a result, a significant rise in
interest rates can lead to higher monthly loan payments and a significant
increase in cost (in cents/kWh) of solar power. Therefore, global
inflationary trends that are currently putting pressure on interest rates in
several regions such as the USA and the EU zone have the potential to
negatively impact the solar market.

A roof top solar module array construction

When customers install solar power on their roof, they are cutting demand
for electricity from the power grid for the lifetime of the system. From a
generating company (Genco) perspective, this is a loss of customer
volume, revenue and profit for the next 20+ years. As solar power grows,
it will become an increasingly noticeable issue for Gencos, especially
because of the “peak shaving” nature of solar power. Typically, solar
power generation peaks in the middle of the day when the sun is up. This
has high correlation in many markets with the peak of demand (i.e. air
conditioners running mid-day) and consequently with peak prices that
generate a large portion of Genco profits.
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A low energy house with roof completely covered by solar panels

There have been initial signs of anti-solar activities among leading Gencos
in Germany. This includes activities by RWE, Eon, Veattenfall & EnBW via
Germany Electricity Association (VDEW) seeking to reduce policy support
for solar power and increase policy support for nuclear energy. Similarly,
in UK there has recently been more and more government support for
nuclear energy. In the United States and Japan, currently there are no
signs of any increase in anti-solar activities. Companies selling turbines for
large power plants face a problem similar to that of Gencos as sales of
turbines will be increasingly impacted as solar power installations grow.
The installation of solar power diminishes end-customer demand
(especially peak demand), thereby reducing the load for Gencos and
diminishing Genco demand for turbines to meet peak demand.

The price of oil is another important factor for the solar industry. Over the
past year, there has been strong correlation between the movements of
solar stock prices and oil prices. When oil prices rise, solar stocks tend to
rise and when oil prices fall, solar stocks tend to fall. In future, if oil were
to fall below US$40 per barrel and if oil price volatility were to decrease
substantially, then investor interest in solar stocks would decrease
noticeably. However, this seems unlikely to happen anytime in the next
few years due to demand for oil from the emerging economies of Asia and
political turmoil in the oil producing regions.

The risk of oil prices is based on investor perceptions not on fundamentals
since the price of electricity for residential customers is not related to the
price of oil. This is because oil is predominantly a transportation fuel
whose use in the electrical power sector is limited in most markets and is
not a significant factor in setting power prices. Also, oil price tends to have
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modest mid-term correlation with natural gas (including LNG) and coal
prices, both of which are much more important to electric power prices.
Furthermore, even when prices for natural gas and coal fall, it is rare to
see prices for residential power decrease as lower electricity generating
costs are generally passed onto large industrial and commercial
customers, not to residential customers. As the majority of solar
installations are on residential roofs that compete with residential grid
prices and these are not connected to oil prices.

Solar power integrated into the glass façade of a commercial building

Another factor to consider is the rapidly rising Chinese capacity that has
the potential to displace current market leaders through increased price
competition.

In terms of silicon supply, Chinese production is expected to increase from
500-800 tons or approximately 30-50 megawatt based on 15g/Watt
(2005) to 5000 tons or approximately 333 megawatt based on 15g/Watt
(2010). Ingot, wafer, cell and module capacity is also increasing rapidly.
Although these increases are significant, they are not a risk factor for mid-
term profitability and growth rate of the solar sector as most Chinese
players are not only short of silicon but also operating at utilisation rates
often as low as 50%. However, beyond 2010, China is likely to become a
major solar power producer and its economies of scale will have the
potential to reduce margins globally.

Another impact factor for traditional cyrstalline silicon solar market is
likely to be the emergence of alternative technologies beyond 2010. Until
then, crystalline silicon producers will continue to have significant cost
advantages relative to non-crystalline silicon technologies due to
established economies of scale as well as the continuing cost reductions
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occurring year-on-year. Opinion amongst industry experts based on
extrapolation of past trends expects ingot, wafer, cell and module
manufacturers to achieve overall cost reductions greater than 30% by
2010. However, alternative technologies are growing and will become
more and more significant. Thus, amorphous silicon, CIS, CdTe and other
non-silicon technologies have grown from 70 MW or 6% market share
(2004), 140 MW or 9% market share (2005), 240 MW or 12% market
share (2006) and expected to reach 500 MW or 8% market share (2010).
The latter market share decrease is expected to be caused by an increase
in supply of crystalline silicon from new capacity coming on line as we
approach the end of the decade.

A thin film solar cell construction process

Copper and indium are deposited by magnetron sputtering, followed by selenization to
form the high-absorbing ptype semiconductor CuInSe2, which is combined with an n-type
electrode of ZnO to create thin-film solar modules.

A=Barrier/Mo deposition; B= Laser patterning; C=Cu/In/Se deposition; D=Heat treatment 500°C;
E=Chemical deposition 60°C; F=Patterning; G=2nd deposition 200°C; H=Patterning; I=Contacts/lamination

Below is a thin film amorphous silicon solar module from Schott

In the next few years, the changes expected in cyrstalline silicon
technologies will centre on continuing incremental improvements leading
to higher silicon use and cell efficiencies as well as more and more
manufacturing in lower cost countries. Examples of such companies are
Evergreen Solar and SunPower that are growing rapidly due to
incremental technology improvements and shift of manufacturing to low
cost regions.
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Thin film solar module products from PowerFilm
www.powerfilmsolar.com

In summary, the market conditions are highly favourable for growth of
solar energy and industry expert opinion continues to project a year-on-
year volume growth of around 30-35% per annum to 2010 leading to
sector growth of 4x from 1.5GW in 2005 to 6GW in 2010 with such
projections being based on restricts in silicon supply. Furthermore, due to
silicon restrictions, pricing pressure for silicon containing solar
components is likely to remain subdued. Although historically prices of
solar energy components have been falling due to strong price
competition led by Japanese companies, prices have been increasing in
the period 2004-2007 (Table 1). However, modest price decreases of 5-
7% are expected for 2007-2010 as silicon capacity increases. It is worth
noting, however, that end-customer prices are likely to stay flat as rising
module prices are balanced by decreasing prices for non-silicon
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components such as inverters and installation services. The prices for
inverters have decreased by approximately 5% year-on-year due to
increase in competition and cost reductions. However, profit margins for
inverters remain quite high and the pricing pressurs are not severe.

Table 1 Global average price trends (US$ per Watt) in solar power
value chain

2004 2005 2006 2007 2008 2009 2010

Silicon
Growth (US$/watt)
Growth % (YoY)

0.42 0.48
0.06
15

0.55
0.07
15

0.50
-0.05
-9

0.405
-0.10
-19

0.32
-0.09
-21

0.28
-0.04
-13

Wafers
Growth (US$/watt)
Growth % (YoY)

1.00 1.15
0.30
15

1.23
0.08
7

1.18
-0.05
-4

1.09
-0.10
-8

1.00
-0.09
-8

0.96
-0.04
-4

Cells
Growth (US$/watt)
Growth % (YoY)

2.00 2.30
0.30
15

2.42
0.12
5

2.29
-0.12
-5

2.18
-0.11
-5

2.03
-0.15
-7

1.89
-0.14
-7

Modules
Growth (US$/watt)
Growth % (YoY)

3.25 3.58
0.33
10

3.75
0.18
5

3.57
-0.19
-5

3.39
-0.18
-5

3.15
-0.24
-7

2.93
-0.22
-7

Inverters
Growth (US$/watt)
Growth % (YoY)

0.50 0.48
-0.03
-5

0.45
-0.02
-5

0.43
-0.02
-5

0.41
-0.02
-5

0.39
-0.02
-5

0.37
-0.02
-5

Other
Components
Growth (US$/watt)
Growth % (YoY)

0.50 0.47
-0.04
-7

0.43
-0.03
-7

0.40
-0.03
-7

0.37
-0.03
-7

0.35
-0.03
-7

0.32
-0.03
-7

Installation
Growth (US$/watt)
Growth % (YoY)

1.50 1.45
-0.05
-3

1.40
-0.05
-3

1.35
-0.05
-4

1.30
-0.05
-4

1.25
-0.05
-4

1.20
-0.05
-4

Other Services
Growth (US$/watt)
Growth % (YoY)

1.50 1.45
-0.05
-3

1.40
-0.05
-3

1.35
-0.05
-4

1.30
-0.05
-4

1.25
-0.05
-4

1.20
-0.05
-4

Total
Growth (US$/watt)
Growth % (YoY)

7.25 7.42
0.17
2

7.44
0.02
0

7.10
-0.34
-5

6.77
-0.33
-5

6.39
-0.38
-6

6.02
-0.36
-6

As a result of volume growth and higher prices, sales have grown rapidly
with sector sales increasing from US$ 8.3 billion (2004), to US$ 11.1
billion (2005) and US$ 15 billion (2006) with expectations of US$ 30-40
billion by 2010 (Table 2).
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Table 2. Approximate sales projections (US$ billions) for solar power industry
2004 2005 2006 2007 2008 2009 2010

Silicon 0.5 0.7 1.1 1.3 1.4 1.5 1.7

Wafers 1.2 1.7 2.5 3.1 3.8 4.6 5.8

Cells 2.3 3.5 4.9 6.0 7.7 9.3 11.3

Modules 3.7 5.4 7.6 9.3 12.0 14.5 17.6

Inverters 0.6 0.7 0.9 1.1 1.4 1.8 2.2

Other
Components

0.6 0.7 0.9 1.1 1.3 1.6 1.9

Installation 1.7 2.2 2.8 3.5 4.6 5.8 7.2

Other Services 1.7 2.2 2.8 3.5 4.6 5.8 7.2

Total Sales 8.3 11.1 15.0 18.6 23.9 29.4 36.1

Cost have been falling throughout the industry supply chain based on
incremental advances in economies of scale, manufacturing in lower cost
regions and higher production efficiencies. Several players are currently
unable to benefit from the lower costs due to shortages in crystalline
silicon supply causing low plant utilisation rates. However, the players
better placed in terms of silicon supply are achieving cost reductions of
greater 7-12%. Since prices have been stable or rising, cost savings lead
straight to improvement in profits margins and this trend should continue
to 2009/2010. Industry pre-tax profits have therefore expanded rapidly
from US$ 1.2 billion (2004) to US$ 2.3 billion (2005) to US$ 3.8 billion
(2006) and are likely to reach US$ 6.4 billion by 2010 (Table 3).

Table 3. Approximate pre-tax profit projections (US$ billions) for solar power
industry

2004 2005 2006 2007 2008 2009 2010

Silicon 0.09 0.25 0.53 0.63 0.60 0.52 0.59

Wafers 0.06 0.17 0.37 0.47 0.51 0.54 0.58

Cells 0.23 0.52 0.98 1.20 1.41 1.55 1.70

Modules 0.19 0.54 0.83 1.03 0.96 1.01 1.05

Inverters 0.19 0.21 0.26 0.29 0.35 0.39 0.44

Other
Components

0.06 0.07 0.09 0.11 0.13 0.16 0.19

Installation 0.35 0.44 0.57 0.71 0.92 1.15 1.44

Other Services 0.09 0.11 0.14 0.18 0.23 0.29 0.36

Total Pre-tax
Profit

1.2 2.3 3.8 4.6 5.1 5.6 6.4
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Key Companies in Solar Sector
(Note that the list is not exhaustive)

COMPANY NAME (STOCK TICKER / HOME COUNTRY)

ATS (ATA / Canada)
Parent of the largest solar company in France with its solar business
accounting for 35% of operating profit and being a key driver of EPS
growth.

Carmanah (CMH / Canada)
The largest Canadian solar power company and manufacturer of the
world’s best integrated solar products such as street lights.

Coenergy (CGY / Germany)
The world’s largest solar wholesaler and market leader in Germany
with strong share price increases in the last few years.

Evergreen Solar (ESLR / United States)
www.evergreensolar.com
This company owns the unique string ribbon wafer manufacturing
process that extracts very thin ribbons of silicon by melthing them
rather than chopping them. The less silicon used, the lower the cost
and the higher the revenue margins. This has realistic potential to
be the next generation in crystalline silcon wafers and achieve
growth from 1 MW (2005) to 1 GW (2010) with strong appreciation
in company valuation.

Kyocera (6971 / Japan)
This is the world’s second largest solar company that has followed
Sharp’s rapid scale up. It is the most vertically integrated amongst
the world’s large solar players and enjoys wide margins. Solar
currently accounts for 3% of Kyocera sales but is projected to grow
to 10% by 2010.

MEMC (WFR / United States)
A leading global manufacturer of silicon experiencing strong top and
bottom line growth due to increases in silicon prices.

Motech (6244 / Taiwan)
The leading Taiwanese solar cell and module manufacturer that has
lately been frustrated due to restrictions in silicon supply. As a
result, has been finding it difficult to meet aggressive growth
targets. Strong growth is forecast if silicon supplies can be secured.
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Q-Cells (QCE / Germany)
The largest solar cell manufacturer in Germany, 1000 employees
and with products including polycrystalline and moncrystalline
silicon based solar cells. The company operates mainly in Europe
with customers such as Renewable Energy Corporation (REC) and
ScanModule.

Renewable Enegry Corporation (REC / Germany)
www.recgroup.com
REC established in 1996 has a presence across the entire value
chain. REC Silicon and REC Wafers are the world’s largest producers
of solar grade silicon and wafers. REC Solar produces solar cells and
solar modules. The Company has customers across the globe, seven
production plants in three different countries with approximately
1300 employees. In December 2006, REC, Q-Cells and Evergreen
Solar formed a joint venture EverQ to manufacture solar modules in
Germany with target to generate 300 MW of solar production by
2010.

Sekisui Chemical (4204 / Japan) www.sekisuichemical.com
World leader in highly automated prefabricated home construction
particularly in Japan which is the world’s largest solar market. The
company derives over 10% of sales from solar related products.
These are mainly products such as roofing materials such as Solar
H, a roofing material and a solar cell.

Sharp (6753 / Japan) www.sharp-world.com/solar
The world leader in solar business with solar related sales of around
US$ 1.5 billion (2005) and current production capacity amounting to
700 MW of electricity generation (2007). The sales derived from
solar products (part of Sharp’s ‘Other Electronic Parts’ business) are
expected to grow to around US$ 5 billion by 2010. The company is
investing heavily in R&D and rapidly ramping up production capacity
– announcing a further investment of US$ 30 million on increasing
solar capacity.

Solartron (SOLAR / Thailand) www.solartron.co.th
The leading solar powr company in Thailand with enormous
potential to expand as Thailand’s government policies derive solar
market growth. However, the company is susceptible to political
risks in the country.
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SolarWorld (SWV / Germany) www.solarworld.de
The world’s largest pure play solar company by market
capitalisation (US$ 1.1 billion) and one of Germany’s leading solar
companies with sales US$ 379 million (2006) with prospect of 20%
growth in sales and profits in 2007. The company recently opened a
state of the art plant for manufacture of highly advanced silicon
wafers in Freiberg, Germany with potential capacity of 500 MW. The
company is currently promoting a 20 hectare industrial area in
Freiberg where it develop further manufacturing capacity of 500
MW, giving it a total capacity of 1000 MW within the next few years.
An integral part of the new factory will be a facility to directly
process half of the wafer production into solar cells and modules.

SunPower (SPWR / United States) www.sunpowercorp.com
A majority owned subsidiary of Cypress Semiconductor, SunPower
manufactures high performance solar technology worldwide low cost
regions such as the Philipines. Their highly efficient cells and
modules are claimed to generate upto 50% more power per unit
area more than conventional solar technologies plus the cells have
an attractive all black appearance. The higher power generation
arises from above average cell efficiency of 21% versus industry
standard of 16%. The company plans to produce 110 MW of cells in
2007 rising to 400 MW in 2009. For 2007, the company expects to
generate US$ 680 – 700 million in sales.

Tokuyama (4043, Japan) www.tokuyama.co.jp
This is a chemicals company with a broad range of products. It is
Japan’s largest silicon producer with around 18% market share of
the global polycrystalline silicon market. Silicon sales accounted for
around 29% of consolidated company sales whilsts profits
accounted for 66% of consolidated operating profit in year 2005.
The silcon is for both semiconductor and solar sales and represents
Tokuyama’s ‘Specialty Products’ business which had sales of around
US$ 635.8 million in year 2005 and operating profit of around
US$133.5 million.

RWE Schott Solar (a subsidiary of Schott AG/ Germany)
www.schott.com/solar/english/index.html
A leading fully integrated German manufacturer of PV wafers, cells
and modules for many applications.




