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Beyond petroleum?
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Toward lower carbon: the unique solution
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Electricity generation: 2001-2040 
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Electricity generation: 2040 scenario
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Solar electricity
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Daily solar generation profile
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Cost comparison for different technologies
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Solar electricity prices: Costs are decreasing
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PV module experience curve

History: 20 % price decrease by doubling cumulative volume
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PV module experience curve (II)
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Evolution PV technology

0 5 10 15 20 25
0

1

2

3

0 5 10 15 20 25
0

1

2

3

2020+

2010+

Module Efficiency [%]

2000+c-Si

TF

 a-Si-pin/pin

 a-Si/µc-Si

II-VI

dye  a-Si-pin
II-VI

r

r

mc

mc

Cz

Cz

M
od

ul
e 

P
ric

e 
/ W

p 
[re

l. 
un

its
]

Source: EPIA & BP Solar



17

Commercial technology evolution
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2010 technology forecast & shipments
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Commercial impact

• Crystalline PV module efficiencies should increase to about 20% over 
the next years.

• Selling price in 2020 should be less than 1 $/Wp and around $0.32/Wp
by 2030.

• PV should become a major energy source within 25 years

• Organic solar cells and nanocomposite solar cells have the potential to 
be disruptive since theoretical efficiency limits are ~ 60% (as compared 
to ~ 30% for crystalline silicon)

• 3000 GWp of solar electricity will reduce carbon emissions by about 1 
Gton per year (7 Gtons of carbon were emitted as CO2 in 2000).

• PV should start to play a major role in reducing carbon emissions by 
2030.
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C-Si technology roadmap
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21

PV installed power 2004: Over 1 Giga ¡
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PV Regional shipment growth: 02-04
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Summary

• Crystalline silicon technology is the core one in the next 10 years.

• C-Si technology has track records in reducing cost and improving 
efficiency over the last 25 years.

• PV support schemes are needed to guarantee ROI and attract 
new stakeholders.

• Feed-in-tariff (Fixed price) schemes are key to consolidate the 
technological developments in R+D+I, bringing costs down and 
achieve economies of scale.

• PV has the potential to play a key role in energy security and 
reducing GHG emissions in EU.

• PV has showed: technology evolution, cost reduction and job 
creation
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