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Abstract
	Any kind of civilization requires forms of resources to make it possible to live in relative safety, health, and prosperity.  Ever since civilization existed, it required some form of power.  The ancients used water and gravity to move machinery and grind crops.  As technology advanced, human power has been needed less and less and we have relied on different forms of power and energy to take its place.  Specifically, modern societies have the ability to use the wind, the sun, and even the flow of the ocean to generate electricity to power everything from household appliances to hundred story sky scrapers.  We are learning more and more about the detrimental nature of our current habits.  It is clear that we are destroying our planet by using non-renewable resources and producing harmful by-products like smog.  The Earth provides resources that we can use that will never run out and will not cause harm to us or our planet; it is up to us to use these resources wisely and fully.  Solar power is becoming more of a viable solution with technology that is only getting better.  This paper will explore how we can further incorporate this ever present source of energy.
Intro
	There is no doubt that the world would be better off if we all relied on renewable, clean energy.  Our current situation is costing us in time, money, and resources.  As we move toward replacing the old with the new technology it is important to understand the right way to implement alternative energies.  The potential that we have with solar power greatly exceeds the understanding of most people.  No longer is alternative energy only something that hippies banter about; it has become the future, and a necessary one at that.  This paper will explore how we need to go about implementing solar power and what it can mean for the earth.
Body
	The present problem is quite obvious.  How can we as a nation and world remove a detrimental system that is so ingrained into our economy and way of thinking and living while at the same time replacing it with a viable alternative that will be able to last in the long term?  It needs to be clear that the switch will benefit the world; that the impact will be less detrimental.  To answer that question we need to look at the environmental and socioeconomic impact of solar power verses oil and gas.
	Everyone has seen the documentaries and PSA’s about how our dependence on oil is destroying our world.  It is very important to understand what is actually happening due to our treatment of the environment.  As an example, it helps to look at the Tar Sands project occurring in Alberta, Canada.  This one project has a laundry list of disturbing facts.  The project is being run to extract all the fossil fuels in the area.  First of all, running this project is incredibly costly.  On average, the digging machines must sift through two tons of sand to extract only one barrel of oil.  In other words, the energy used to obtain 42 gallons of oil could be used to power the average American household for four days (Destroying the Environment to Get Our Oil Fix).  Just this work site is estimated to produce almost 126 million tons of CO2 annually.  Currently the earth is getting 1-2 degrees Celsius hotter every year.  At first glance, that does not seem like much, however this is enough to drastically alter the size of our poles as well as the habits of animals all over the world.  As if that were not enough of a reason to start implementing solar power, the world’s oceans are also seeing adverse effects.  More CO2 in the oceans, lakes, and rivers means worse drinking water which would be much worse for third world and developing countries (Bradford).  The oceans are also rising. That seemingly small 1-2 degrees a year means that soon the earth will be hotter than has ever been recorded.  Most obviously, this means that the oceans could be rising by tens of meters in the coming years.  This is only a brief outline of the adverse effects of the current system of oil dependence.
It is important to understand the workings of solar panels and parabolic troughs to understand how they need to be used.  Solar panels work by converting the light energy into electrons in an electrical current.  They consist of two panes of glass and two types of silicon.  The light enters the top pane and hits what is called the P-N junction between the two types of silicon.  The top silicon is called N type due to the fact that it contains the electrons that are knocked loose by the photons in the light.  After these electrons are knocked loose, they exit through the conduit to whatever is being powered (referred to as the load).  They then continue through another conduit to the N type silicon (N for negative) where the process is repeated.  Solar panels are a simple way to turn sunlight into energy (EERE: Solar).
	Parabolic troughs are slightly more involved but they have more potential.  These structures work by reflecting the sunlight off their bowl-shaped interior onto a tube running along the focus point of the parabola (Renewable and Sustainable Energy).  This tube contains treated oil.  It is heated by the sunlight and pressure carries it through vats of water.  Being much hotter than the boiling point of water, the tube containing the oil causes it to evaporate and create fumes.  These fumes turn a large turbine which is connected to an electric generator (Parabolic Troughs).  The spinning motion creates electricity.  The oil itself never touches anything but the tube so it is simply pumped back into the trough to be reheated (Forristall).  This is just one more way to harness the power of the ever present sun to provide electricity to the masses.
A change only makes sense if the new system is better.  The environmental impact, if we were to switch completely to solar power and other alternative energies, drops to nearly zero.  No more fumes being pumped into our atmosphere.  No more dangerous compounds in our drinking water.  The sun will always be here so there is no harvesting cost.  Our technology has advanced to the point where it makes sense to make the shift to solar power.  However, it will never happen unless it is cost efficient.  There is currently a plan in the works for a NASA training center to be constructed in Hattiesburg, Mississippi which provides a good example of the practicality of constructing such a facility.
The facility needs 30 MW to function under normal circumstances; this means that 324,083 square meters of land is needed to put the solar panels (Green).  The panels produce DC, or direct current, that would need to be converted to AC (alternating current).  One or several inverters will be needed to change the type of current created from DC to AC, which is what today’s structures need (Solar Power Implementation Plan).  The total cost would be about $71,262,000 for the one facility not including installation which would put the cost just over $100,000,000 (Boxwell, 7).  Although that may seem like a large amount of money, it needs to be put into perspective.  First of all, that is only an initial cost.  The cost for maintaining a field of solar panels is almost zero (Ewing, 43).  They require only to be cleaned and replaced on the off chance that one breaks.  Secondly, it is important to look at the alternative: being powered using coal.  A 30 MW facility needs over 2,000 tons of coal to be burned every single day.  Needless to say, that is enough coal to make a visible impact on the air around the facility.  The coal needed to power this facility, based on current prices, would be $93,402 per day.  This means that it would take just over three years for the solar panels to become a better investment; that is how long it would take the total coal cost to equal the cost of putting in solar panels.  The parabolic troughs are much the same cost wise.  There are advantages though.  Only 7,500 square meters of land is needed to obtain the necessary 30 MW leaving more room for the rest of the system.  The parabolic troughs need another facility in which to capture the rising steam and turn the turbine to produce electricity.  All together the cost of this system would but just under $100,000,000 not including installation.  Installation would put it over $125,000,000 dollars.  This means that this system would become cost effective only just after three and a half years.  One more aspect that needs to be addressed is the efficiency of each option.  Normal coal can only be burned at around 35% efficiency.  That means only 35% of the potential power that could be harnessed, is harnessed.  This is due to costly purification procedures and bad technology.  Terrible efficiency means more pollutants.  One the other hand, solar power (both panels and troughs) can be operated at around 80% efficiency and regardless of high or low efficiency there will always be zero pollutants.  It is clear that solar power is the way of the future.
There are negatives, however, to solar power.  Biggest of all is the need for large plots of land in which to place the panels and or troughs.  Roughly 324,083 square meters will have to be cleared to make room for our solar panels in order to reach 30 MW, which could have an impact on the local wildlife (Goswami, 254). The other option being a need of only 7,500 square meters for the parabolic troughs. The NASA facility is not in a heavily forested area nor are there any endangered trees in Mississippi.  All of the paper that is used by the world is produced by tree farms so there is no danger of impacting the paper industry with this facility or any and all facilities across the world.  The concern lies mostly in preserving the habitat of any endangered or threatened animals. As of 2010, there were 9 different species of mammals, birds, and reptiles currently in Forrest County Mississippi listed as endangered or threatened, with only two of these species considered endangered (U.S. Fish and Wildlife Service). Before clearing any area for such a design, there would have to be a survey done to find of these species and relocate them, however this does not present a major issue.
The other impact that powering this facility could have lies in the socioeconomic status of Forrest County Mississippi, where Hattiesburg is located. As of March 2011, the unemployment rate in Forrest County was at 9.6% (Unemployment) with 24.3% of Forrest County residents below the poverty line as of 2008 (Forrest County). The construction of the solar power system will provide an initial boost to the economy of Hattiesburg. After the design is completed, a maintenance crew will be hired, providing more jobs to an area that needs them. While both options would provide the area with jobs, the solar troughs would require a larger maintenance crew, and therefore a larger number of jobs.  Looking at this from a macroeconomic standpoint, there would be a noticeable difference in the socioeconomics of the area but not a large one.  This is because the facility would require little maintenance.  However, if the switch from oil to solar power was made, jobs would remain across the world, they would only change purposes.  The industry is the same: power provided to the masses. 
In finding a system that provides reliable power for the world, but also does not produce any destructive and dangerous emissions, we should recall the creation mandate God gave to man in the first chapter of Genesis. In Genesis 1 verses 28-30, God blesses man and tells him to subdue the earth, and care for the plants and animals he has created. Sometimes man’s destructive behaviors can cause drastic harm to the rest of nature.  We have technology that will produce zero destructive byproducts so it could be argued that we have a responsibility to use those technologies for the betterment of people and the earth.
It is easy to see that solar power is not only the better choice, it is the smarter choice.  Solar power is not just another option, it is a necessary future.  A correct understanding of these technologies is crucial to implementation of them.  The current alternative cannot last for much longer without dire consequences to the earth and to humanity in turn.  It could be said that implementing solar energy is our responsibility to ourselves and to the earth we inhabit.
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