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Solar Power – Dyed Glass Concentrators
The Technology

Solar cells or photovoltaic cells are devices that allow the suns energy to be converted into electricity.  In today’s society with increasing energy costs the search for inexpensive ways of converting renewable energy sources into electricity is becoming more and more attractive.  Solar cells have been around since 1883 when Charles Fritt built the first one out of selenium and gold.  The cell was expensive to create and was only able to convert the suns light into energy at about 1% efficiency.  Since then photovoltaic cells have come a long way.  Now a majority of cells are made from silicon and can convert the suns energy to electricity at upwards of 20% efficiency.  Solar Technology has been divided into 3 generations.  First generation solar cells are large area, single junction devices that have high input costs and have a theoretical limit of 33% efficiency.  Although today’s technologies do not reach this theoretical maximum.   Second generation solar cells try to take advantage of alternative materials to create photovoltaic cells.  This use of alternative materials cuts down on production costs that are significant in the production of silicon cells.  Third generation technologies attempt to build on the cost savings in production of the second generation cells but with improving the efficiency.  Basically, this is achieved by one of three methods: using multi-junction photovoltaic cells, concentrating the light in order to use less photovoltaic materials, or using excess thermal production to generate higher voltages.  The focus of this paper is on the third generation solar cells; specifically, the use of concentrators to improve efficiency.                       

Even with 20% efficiency there are still significant costs to a company interested in employing a solar system.  The cost of materials, installation and finding the necessary real estate off set the immediate energy cost savings in implementing the system.  Usually, a company that has the resources to install a solar panel system may start to see positive return on investments after 7 years. 

There has been a recent development using a new kind of solar concentrator in combination with photovoltaic cells that could reduce costs while providing a more efficient conversion rate.  The technology uses a glass sheet that is infused with a dye that redirects the light it captures to the edges.  So instead of needing the solar panels to cover a large surface area to collect the most sunlight they are only need to cove the edges of the glass.  There is also the advantage of not needing to position the solar panels to track the sun in order to operate at the highest efficiency levels.  At any angle to the sun, the dyed glass can concentrate the collected light.  So, not only does this improve efficiency but it also eliminates the need for expensive sun-tracking equipment.  This new technology offers a reliable and more inexpensive source of renewable energy that companies can adapt not only to save on their energy costs but also to reduce their carbon footprint.                      

Stakeholders
The major stakeholders are the developers at the labs at Massachusetts Institute of Technology as well as the University itself.  Others stakeholders include the venture capitalists and possible employees, owners, managers that are involved with the company that begins to mass produce this technology.  The companies who adopt the technology would also be stakeholders as well as people who are concerned about the environment.  Government agencies such as the Environmental Protection Agency and local agencies would also be stakeholders as well as the states themselves.  
Financials

The cost of installing a solar panel system is around $2 per Watt of electricity produced.  In 2006 a pharmaceutical company under took the installation of a 500 kilowatt solar system that consisted of over 1,500 solar panels and cover the roofs of  2 buildings.  The speculated cost of this project would be $1,000,000.  It produces enough electricity to over its expected life of 30 years to replace the energy produced by 7,250 barrels of oil.  The buildings on which the solar panels are situation are nearly self sufficient on electricity needs.  With increasing technology the cost per watt has started to fall under $2 and with the glass concentrator technology this cost can be cut by 30%.  
Maturity of the Technology

The technology is currently in its infancy and has not yet been mass produced.  The developers at MIT are still experimenting with it to see if there are still more ways to optimize efficiency while reducing costs.  Since the new technology is the dyed glass the real support costs would be for the maintenance of the solar panels.  Solar technology is expanding since the energy cost savings are beginning to be realized.  This makes the ability to support the technology readily available.  Major companies such as Whole Foods, Wal-Mart, and Merck have recently made huge investments into solar energy.

Sources of Additional Information    

Additional information can be obtained online at technologyreview.com.  There is multitude of information about solar technology available online especially on Wikipedia.   There are also major solar power manufacturers such as SunEdison, BP, and General Electric.  Since the dyed glass concentrator technology is so new there are limited sources of information available.  However, there is information on other attempts at creating solar concentrators that is also available online.  

Industry Implications

Currently, solar technology is currently being used in the pharmaceutical industry.  This is especially true of the research and development segment where energy needs are quite high.  However, if the dyed glass concentrators are introduced the resulting cost savings will be too attractive for any pharmaceutical company not to implement the cost saving system.  This will also help to reduce the industry carbon footprint which it increasing coming under strict regulation.  Since, have an alternate source of energy will not affect the day to day operations and most companies and industries have access to solar energy and will have access to dyed glass concentrators this would be a tactical addition to a company.  If the company’s strategy is to cut cost this would be the tactical implementation to achieve that goal.           
If the industry were to adopt a dyed glass concentrator system they would be a leader in applying this technology.  Since the technology is not yet available on a mass produced scale there would most likely be a single company that would be a first adopter rather than an entire industry.  
The Firm       
Since dyed glass concentrators are so new there is a great risk involved in installing the technology on a mass scale.  It has not been tested and may prove not to give the increased efficiency and cost savings that it is touted to have.  There is also the risk of newer more efficient technologies being developed by the time this technology is market ready and ready to be installed. Since there is a 30% cost savings involve the estimate of cost to install a tradition system of $1,000,000 would now cost $700,000 with the new dyed glass concentrators.  

The cost savings of $300,000 is one of the benefits of installing this system.  There is also the benefit of producing electricity more efficiently than with traditional solar panels.  Other benefits could include tax break or grants from the government for using less fossil fuel.  Also, the company that adopts this could be thought of as a green leader and receive free positive publicity and be thought of as an ethnically responsible company.  Although, these benefits may not be immediately seen, it may affect stock price since opinions of the company can show up in what the company is valued at.                 
With respect to dyed glass concentrators the firm should wait.  Since the technology is so new committing to anything now might be too risky.  However, the firm should definitely watch the emerging technologies, including dyed glass concentrators, due to their increasing efficiencies and falling prices.  This is also important and can turn into a very significant return on investment since there are rising energy costs.  A firm unwilling to keep abreast of and implement new and renewable power sources would find that its cost structure would be a lot higher than other firms in the same industry.  Understanding the financial impacts is important to justify the expenditures but there are also the environmental implications. 

At this point contacting vendor and suppliers is not necessary.  It is more important just to keep informed of advances in solar and renewable technology.  If they were so inclined they could contact they developers of the dyed glass technology at MIT’s labs.  They may also contact a large solar power vendor, such as SunEdison, to inquire about new technologies and also to understand all the associated costs and benefits involved in implementing a solar power system.                       
Overall, there are advancements being made constantly with respect to alternative forms of energy.  Although these advancements are coming in steps rather than in leaps and bounds it is wise for a company to realize cost savings in energy as soon as they can.  Not doing so may have dire impacts in a competitive industry where high costs can have negative impacts on a single industry who does not keep up with the industry leaders.
