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Sustainability – Solar PV 

Thomas Edison once said; 

“In order to have a great idea, have a lot of them” 

As half the world awaits the fate of the much hyped and surrounded by umpteen controversies 

“Kyoto Protocol” in December this year, the pressure on widespread use of renewable sources of 

energy with minimum input of cost, has increased many folds. 

The lone ranger leading the pack is good old solar energy, energy from the sun, derived by 

converting the solar radiation into direct electric current using semiconductors. Although scientists, 

astronomers and mathematician have given the hitherto considered eternal sun, a lifetime and 

probable age after which it will cease to exist, Solar energy as of now seems to be the most viable 

alternative of producing energy and somewhat capable of meeting the exponentially increasing 

demands of the world economies (solar electric generation has the highest power density with a 

global mean of 170 W/m2 as compared to other sources of renewable energies). Out of the various 

methods of harnessing Solar energy viz a viz solar heating, solar photovoltaic, solar thermal 

electricity and solar architecture, which can make considerable contributions to solving some of the 

most urgent problems the world now faces, Solar PV or Photovoltaic cells have been inconspicuously 

deployed on a humongous scale and are deemed to have widespread implications as well. Experts 

have gone to the extent of claiming that they are self sustaining in terms of energy consumption. 

With the current technology at their disposal, PV cells are able to recoup the energy required in their 

manufacturing within a timeframe of 1-4 years. 

 

In the recent years, growing 

demand for renewable sources 

of energy has provided the apt 

stimulus for increased 

production of solar cells and 

photovoltaic arrays using state 

of the art advanced 

technologies. Photovoltaic 

power generation employs 

solar panels composed of a 

number of solar cells containing 

a photovoltaic material. 

Materials which are commonly 

used include monocrystalline 

silicon, polycrystalline silicon, amorphous silicon, cadmium telluride and copper indium gallium 

selenide/sulphide. 
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Production and Lifespan 

Most commercially available solar panels are capable of producing electricity for at least 20 years. 

The typical warranty given by panel manufacturers is over 90% of rated output for the first 10 years, 

and over 80% for the second 10 years. These panels are expected to function for a period of 30 to 35 

years 

Majority of large-scale commercial solar cell factories today make screen printed poly-crystalline or 

single crystalline silicon solar cells. 

Poly-crystalline silicon wafers are made by wire-sawing block-cast silicon ingots into very thin (180 to 

350 micrometer) slices or wafers. The wafers are usually lightly p-type doped. To make a solar cell 

from the wafer, a surface diffusion of n-type dopants is performed on the front side of the wafer. 

This forms a p-n junction a few hundred nanometres below the surface. 

Anti-reflection coatings, to increase the amount of light coupled into the solar cell, are typically next 

applied. Silicon nitride has gradually replaced titanium dioxide as the anti-reflection coating, because 

of its excellent surface passivation qualities. It prevents carrier recombination at the surface of the 

solar cell. It is typically applied in a layer several hundred nanometres thick using plasma-enhanced 

chemical vapour deposition (PECVD). Some solar cells have textured front surfaces that, like anti-

reflection coatings, serve to increase the amount of light coupled into the cell. Such surfaces can 

usually only be formed on single-crystal silicon, though in recent years methods of forming them on 

multicrystalline silicon have been developed. 

The wafer then has a full area metal contact made on the back surface, and a grid-like metal contact 

made up of fine "fingers" and larger "bus bars" are screen-printed onto the front surface using a 

silver paste. The rear contact is also formed by screen-printing a metal paste, typically aluminium. 

Usually this contact covers the entire rear side of the cell, though in some cell designs it is printed in 

a grid pattern. The paste is then fired at several hundred degrees Celsius to form metal electrodes in 

contact with the silicon. Some companies use an additional electro-plating step to increase the cell 

efficiency. After the metal contacts are made, the solar cells are interconnected by flat wires or 

metal ribbons, and assembled into modules or "solar panels". Solar panels have a sheet of tempered 

glass on the front, and a polymer encapsulation on the back. 
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Solar PV industry – The global scenario

The solar PV industry is the fastest growing area in the energy sector and is expected to grow four

folds by 2012. In 2012, of the US $ 257 billion invested in new renewable energy capacity globally, 

52% was in solar PV. Lower costs are a

investments, especially the drop in the price of raw 

power is improving rapidly, with the levelised cost of

months to the first quarter of 2012 alone

In 2011, solar led the way as far as global investment in renewable energy, with investment surging 

to $147 billion, a year-on-year increase of 52 percent, due to strong demand for rooftop 

photovoltaic installations in Germany, Italy, China and Britain. Large

in Spain and the United States also contributed to growth during the 

Despite the substantial investments in solar energy, the industry is in turmoil. A number of large 

American manufacturers such as Solyndra, Evergreen Solar, SpectraWatt, Solar Millennium and 

Solon, fell victim to price pressure from Chinese rivals 

modules in 2011. 
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he global scenario 

The solar PV industry is the fastest growing area in the energy sector and is expected to grow four

the US $ 257 billion invested in new renewable energy capacity globally, 

Lower costs are a major reason for the jump in 2012 for renewable energy 

the drop in the price of raw materials. The competitiveness of r

power is improving rapidly, with the levelised cost of generation from PV down 31

months to the first quarter of 2012 alone. 

In 2011, solar led the way as far as global investment in renewable energy, with investment surging 

year increase of 52 percent, due to strong demand for rooftop 

photovoltaic installations in Germany, Italy, China and Britain. Large-scale solar thermal installations 

in Spain and the United States also contributed to growth during the year. 

Despite the substantial investments in solar energy, the industry is in turmoil. A number of large 

American manufacturers such as Solyndra, Evergreen Solar, SpectraWatt, Solar Millennium and 

victim to price pressure from Chinese rivals that helped to halve the cost of photovoltaic 
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The solar PV industry is the fastest growing area in the energy sector and is expected to grow four-

the US $ 257 billion invested in new renewable energy capacity globally, 

for renewable energy 

competitiveness of renewable 

generation from PV down 31-35% in the 12 

In 2011, solar led the way as far as global investment in renewable energy, with investment surging 

year increase of 52 percent, due to strong demand for rooftop 

scale solar thermal installations 

Despite the substantial investments in solar energy, the industry is in turmoil. A number of large 

American manufacturers such as Solyndra, Evergreen Solar, SpectraWatt, Solar Millennium and 

that helped to halve the cost of photovoltaic 
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Even the survivors are not doing well. Shares of First Solar, Inc. (NASDAQ:FSLR), are selling at their 

lowest level in five years. The company, which is the leading solar company in the United States, lost 

$39.5 million last year. In the first quarter of this year, First Solar reported a loss of $449 million after 

non-recurring expenses of $405 million.  

Not unexpectedly, the industry’s poor fundamentals are provoking trade battles. In May, the U.S. 

Commerce Department found several Chinese solar-panel companies guilty of dumping and imposed 

31 percent tariffs on their products. The action came as a result of a complaint filed by the American 

subsidiary of Germany’s SolarWorld AG and a half-dozen other solar-energy companies that said that 

the Chinese manufacturers are selling solar panels at below-market prices. The Chinese companies 

affected are Suntech Power Holdings Co. Ltd. and Trina Solar Limited. SolarWorld has now asked the 

European Union to investigate claims that Chinese rivals have been selling their products at below 

market value in Europe as well. 

While China pricing has been devastating for American and European solar manufacturers, it has 

been no less devastating for their Chinese rivals. Suntech, Trina, Yingli Green Energy Holding Co. Ltd. 

and Canadian Solar Inc. four of China’s largest solar manufacturers, lost a combined $1.7 billion in 

2011, and the shares of all four companies are selling at five year lows. 

 

Falling Costs 

Three factors have contributed to falling solar costs, namely: 

• heavy investment in large-scale and increasingly efficient manufacturing capacity, as well as 

investment in key raw materials production, such as silicon; 

• regulatory intervention in rapidly expanding markets causing boom/bust patterns of 

development; and 
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• Technological change. 

The first two factors have been the most significant. Solar cell manufacturing capacity

significantly outstripped demand, largely owing to capacity growth in China. This has two main 

implications: 

• As with most standardised manufacturing processes, business will migrate to countries with 

the lowest labour costs. 

• The fall in solar PV cost

manufacturing capacity and regulatory intervention causing sudden drops in demand in 

formerly rapidly expanding markets created gluts of solar cells that forced prices down even 

further.  

Behind this lies the issue of subsidised solar plant in China. Such su

means, such as soft loans and cheap land grants 

challenged at the WTO, and the Prosun complaint in the EU.

 

 

 

 

 

 

 

 

The industry's growth prospects encourage further investment in manufacturing capacity even when 

prices are low and falling, suggesting overcapacity could

rebalancing will occur, as evident by plant closures and curtailments in the United States and 

Europe. The imposition of tariffs on Chinese imports will go some way to arresting solar's march 

towards grid parity.  

The Loopholes 

Globally, cumulative installed PV capacity has risen from 23 GW in 2009 to 40 GW in 2010 and then 

69 GW in 2011, 51 GW of which is in Europe, according to the European Photovoltaic Industry 

Association. The industry's growth potential is huge, but cl

frameworks over the next few years

Average crystalline PV module Price
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The first two factors have been the most significant. Solar cell manufacturing capacity

significantly outstripped demand, largely owing to capacity growth in China. This has two main 

As with most standardised manufacturing processes, business will migrate to countries with 

the lowest labour costs.  

The fall in solar PV costs has been exaggerated by intense competition. Excess 

manufacturing capacity and regulatory intervention causing sudden drops in demand in 

formerly rapidly expanding markets created gluts of solar cells that forced prices down even 

es the issue of subsidised solar plant in China. Such subsidies, granted through various 

means, such as soft loans and cheap land grants -- have led to both the US tariffs, which China has 

challenged at the WTO, and the Prosun complaint in the EU. 

The industry's growth prospects encourage further investment in manufacturing capacity even when 

prices are low and falling, suggesting overcapacity could be a long-term feature, but some 

rebalancing will occur, as evident by plant closures and curtailments in the United States and 

Europe. The imposition of tariffs on Chinese imports will go some way to arresting solar's march 

Globally, cumulative installed PV capacity has risen from 23 GW in 2009 to 40 GW in 2010 and then 

69 GW in 2011, 51 GW of which is in Europe, according to the European Photovoltaic Industry 

Association. The industry's growth potential is huge, but clearly dependent on regulatory 

frameworks over the next few years 

age crystalline PV module Price 
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Although countries such as Germany and Italy can boast huge amounts of installed capacity, solar 

remains an inefficient and expensive means of producing electricity. For example, in 2009, ea

megawatt (MW) of installed wind capacity in Germany produced 1.47 GW/hour of electricity, while 

each MW of installed solar PV provided just 0.70 GW/hour

While solar can provide surges, it is also 

highly seasonal. It: 

• provides the bulk of its power in 

summer and very little in winter, 

and 

• Peaks around midday, although 

the strength of that peak remains 

hard to predict. 

 

The next few years look troublesome for 

the still in cradle solar energy industry but 

that doesn’t mean the viability of Solar PV 

has failed,  

Here I would quote Thomas Edison again;

"There's a way to do it better
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Although countries such as Germany and Italy can boast huge amounts of installed capacity, solar 

remains an inefficient and expensive means of producing electricity. For example, in 2009, ea

megawatt (MW) of installed wind capacity in Germany produced 1.47 GW/hour of electricity, while 

each MW of installed solar PV provided just 0.70 GW/hour 

While solar can provide surges, it is also 

provides the bulk of its power in 

mmer and very little in winter, 

around midday, although 

the strength of that peak remains 

The next few years look troublesome for 

the still in cradle solar energy industry but 

that doesn’t mean the viability of Solar PV 

Here I would quote Thomas Edison again; 

"There's a way to do it better—find it." 
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