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Research Outline
Working Title: Nonrenewable Electricity Sources.
Identify the topic: Nonrenewable Electricity Sources. 
Background
a.    What:  Increase in demand for electricity in the context of Costa Rica has become an issue and a  major concern.  
1. Renewable and nonrenewable power sources have proven the growing capability to serve the country with the desired quality and quantity of power (Acar & Dincer, 2014). (Source: Acar, C., &Dincer, I. (2014). Comparative assessment of hydrogen production methods from renewable and non-renewable sources. International journal of hydrogen energy, 39(1), 1-12.)
2. Nonrenewable sources have posed a questionable concern to the country regarding sustainability, preservation, and conservation and hence the growing controversy (Pao & Fu, 2013). (Source: Pao, H. T., & Fu, H. C. (2013). Renewable energy, non-renewable energy and economic growth in Brazil. Renewable and Sustainable Energy Reviews, 25, 381-39.)
c.    Who it affects: Nonrenewable energy sources are a threat to many.
It is a significant threat to the power sector in that it deserves a high minded engineering technology to enhance alternative approaches for producing power (Pao & Fu, 2013).
(Source: Pao, H. T., & Fu, H. C. (2013). Renewable energy, non-renewable energy and economic growth in Brazil. Renewable and Sustainable Energy Reviews, 25, 381-39.)

3.    The government is exposed to unintended expenses in dealing with the side effects of these non-renewable energy sources such as air pollution, global warming among other potential risks (Azadi et al., 2014).
(Source: Azadi, P., Brownbridge, G., Mosbach, S., Smallbone, A., Bhave, A., Inderwildi, O., & Kraft, M. (2014). The carbon footprint and non-renewable energy demand of algae-derived biodiesel. Applied Energy, 113, 1632-1644.)

d.    When it started:  After the end of the First World War. 
1. The problem with nonrenewable energy sources traces its origin back to the end of First World War when states started to struggle for power and hence setting the pace for globalization (Agarwal et al., 2018). 
(Source: Agarwal, A., Tiwari, A., & Singh, A. P. (2018). Feasibility analysis for enhancement of output power of the PV panels by use of PCM (Phase Change Material) based cooling technique. Malaya Journal of Matematik (MJM), (1, 2018), 46-49.)
e.    How extensive it is:  It is evident in every part of the contemporary world.
1. With the widespread of globalization, the effects of nonrenewable energy sources are now being encountered in every country of the world to cope with the pace of development (Würzburg et al., 2013).
(Source: Würzburg, K., Labandeira, X., & Linares, P. (2013). Renewable generation and electricity prices: Taking stock and new evidence for Germany and Austria. Energy Economics, 40, S159-S171.)

2. Every sector is now required to mitigate the side effects of attached to its power sources (Zarfl et al., 2015).

(Source: Zarfl, C., Lumsdon, A. E., Berlekamp, J., Tydecks, L., &Tockner, K. (2015). A global boom in hydropower dam construction. Aquatic Sciences, 77(1), 161-170.)
Draft Thesis Statement:
Non renewable electricity sources arise from the use of coal, petroleum, natural gas and they lead to global warming, pollution and this challenge can be curbed through the use of alternative renewable sources. 
Discussion
Causes (Transition):
There multiple sources of non-renewable power sources in the context of developed and developing nations which intern poses the laudable risks
1stCause: Coal    
1. Coal is often ranked depending on the how much carbonization it has gone through, stretching from peat (the lowest rank of coal) to anthracite (‘highest rank of coal) (Dogan & Seker, 2016).(Source: Dogan, E., &Seker, F. (2016). Determinants of CO2 emissions in the European Union: The role of renewable and non-renewable energy. Renewable Energy, 94, 429-439.)
2. About 50% of the Costa Rica electricity is generated from coal; however, it has been realized that using coal is very dangerous in that it exposes harmful specks of dust and gases which can cause explosions (Atems & Hotaling, 2018). 
(Source: Atems, B., &Hotaling, C. (2018). The effect of renewable and non-renewable electricity generation on economic growth. Energy Policy, 112, 111-118. 
2ndCause: Petroleum.    
1.    Engineers tend to trap crude oil from the underground rock formation. In many cases, crude oil has been found to bubble out of the ground (Lehmann & Gawel, 2013). 
(Source: Dogan, E., &Seker, F. (2016). Determinants of CO2 emissions in the European Union: The role of renewable and non-renewable energy. Renewable Energy, 94, 429-439.)
2.     Petroleum has been often converted to gasoline which has multiple uses in energy industries among other fields. However, gasoline is an evident risk to the environment in that it emits harmful gasses as well as fumes into the environment and in the air that we breathe. 
    (Source: Agarwal, A., Tiwari, A., & Singh, A. P. (2018). Feasibility analysis for enhancement of output power of the PV panels by use of PCM (Phase Change Material) based cooling technique. Malaya Journal of Matematik (MJM), (1, 2018), 46-49.)

3rdCause: Natural gas.
1. Natural gases exist in deposits of a few hundred meters beneath the earth surface, and hence for companies to access natural gas out of the ground, they drill straight down to create a space for trapping and bringing it on the earth surface (Lehmann & Gawel, 2013).
(Source: Lehmann, P., &Gawel, E. (2013). Why should support schemes for renewable electricity complement the EU emissions trading scheme?. Energy Policy, 52, 597-607)
2. Natural gases can be easily depleted, and hence we stand as the potential future risk that we will have to pay for unless we take alternative measures.
(Source: Lehmann, P., &Gawel, E. (2013). Why should support schemes for renewable electricity complement the EU emissions trading scheme? Energy Policy, 52, 597-607)

Causes Conclusion:
We need to deploy our attention to alternative sources of reliable and easily conservable energy in the context of Costa Rica to fit our global standards while alleviating the potential risks

Effects(Transition): Nonrenewable power sources have both beneficial and negative effects; however, the adverse effects are considered to the latter. 
1stEffect:  global warming and climate change.
1. Nonrenewable electricity sources are the leading causes of greenhouse gas emissions through the large content of carbon IV oxide and methane; which often contribute to climate change (Dogan & Seker, 2016).
(Source: Dogan, E., &Seker, F. (2016). Determinants of CO2 emissions in the European Union: The role of renewable and non-renewable energy. Renewable Energy, 94, 429-439.)
Nonrenewable electric sources are changing the climate through impacting ecosystems, reducing their potential to cope with the changing climate and hence causing challenging biodiversity (Jaber, 2013).
(Source: Jaber, S. (2013). Environmental impacts of wind energy. Journal of Clean Energy Technologies, 1(3), 251-254.
2nd Effect: Air pollution 
1. Coal-reliant power generating industries are the leading sources of mass emissions to the environment in the context of Costa Rica (Atems & Hotaling, 2018).
(Source: Atems, B., & Hotaling, C. (2018). The effect of renewable and non-renewable electricity generation on economic growth. Energy Policy, 112, 111-118.)
2. Breaking down natural gasses, crude oil and coal have been found to emit other air pollutants such as nitrogen dioxide, Sulphur dioxide, and particulate matter; gasses which are a laudable risk once released into the ideal environment (Lehmann & Gawel, 2013).
(Source: Lehmann, P., &Gawel, E. (2013). Why should support schemes for renewable electricity complement the EU emissions trading scheme?. Energy Policy, 52, 597-607)

3rd Effect: Acid rain and water pollution.
The acidic gases such as Sulphur dioxide and nitrogen dioxide combine with water vapor in the atmosphere and lead to the formation of acidic rain (Dogan & Seker, 2016).
(Source: Dogan, E., &Seker, F. (2016). Determinants of CO2 emissions in the European Union: The role of renewable and non-renewable energy. Renewable Energy, 94, 429-439.)
Effects Conclusion: 
We need to deploy our determined efforts in curbing the potential risks with nonrenewable energy sources. Failure to take actions we will be jeopardizing the life of our future generations dynamically.
Solutions.
It is our ultimate responsibility to curb the risks of non-renewable energy sources.
1stsolution: Investing heavily in solar energy.
1. The most promising way to reach heightened power status is through getting energy directly from the source; that is, harnessing the power of the sun by using photovoltaic (PV) cells that harvest photons as well as convert them into electricity (Agarwal et al., 2018).
(Source: Agarwal, A., Tiwari, A., & Singh, A. P. (2018). Feasibility analysis for enhancement of output power of the PV panels by use of PCM (Phase Change Material) based cooling technique. Malaya Journal of Matematik (MJM), (1, 2018), 46-49.)
2. Statistics have shown that about 1.5 kilowatts PV will keep off more than 110,000 pounds of greenhouse gases which have been the leading atmospheric challenged (Agarwal et al., 2018).
(Source: 
Agarwal, A., Tiwari, A., & Singh, A. P. (2018). Feasibility analysis for enhancement of output power of the PV panels by use of PCM (Phase Change Material) based cooling technique. Malaya Journal of Matematik (MJM), (1, 2018), 46-49.)
3. Within increased reliance on solar, there will be no incidences of acidic rain, no pollution any kind and there will be no urban smog in our modern cities (Agarwal et al., 2018).
(Source: 
Agarwal, A., Tiwari, A., & Singh, A. P. (2018). Feasibility analysis for enhancement of output power of the PV panels by use of PCM (Phase Change Material) based cooling technique. Malaya Journal of Matematik (MJM), (1, 2018), 46-49.
2ndsolution: Investing in wind power.
1. Through windmills, turbines can be used to convert rotational energy into electricity that can, in turn, flow into a grid (Jaber, 2013).
(Source:  
Jaber, S. (2013). Environmental impacts of wind energy. Journal of Clean Energy Technologies, 1(3), 251-254. )
2. Larger scale wind firms have been projected to yield about 20% of the worldwide electricity production by 2030 (Atems&Hotaling, 2018).
(Source: Atems, B., &Hotaling, C. (2018). The effect of renewable and non-renewable electricity generation on economic growth. Energy Policy, 112, 111-118.)
Wind power can suitably stage out the use of fossil fuels for energy creation in that wind is naturally available, cheap and easy to harness than it is the case with fossil fuels (Jaber, 2013).
(Source: Jaber, S. (2013). Environmental impacts of wind energy. Journal of Clean Energy Technologies, 1(3), 251-254.)
3rdsolution: The use of tidal power.
1. The rise and fall of ocean tides are steady and very predictable; a factor which makes tidal power a relevant alternative source of energy to the electricity in the regions where high tidal ranges are eminent (Acar & Dincer, 2014).
(Source: Acar, C., &Dincer, I. (2014). Comparative assessment of hydrogen production methods from renewable and non-renewable sources. International journal of hydrogen energy, 39(1), 1-12.)
2. Tidal power will help to minimize reliance on fossil fuels for electricity generation (Acar & Dincer, 2014).
(Source: Acar, C., &Dincer, I. (2014). Comparative assessment of hydrogen production methods from renewable and non-renewable sources. International journal of hydrogen energy, 39(1), 1-12.)
3.  Tidal power generation mechanisms need to be complemented with technology initiatives to enhance increased power transformations in an effort to outdo the utilization of fossil fuel to generate electricity Acar &Dincer, 2014).
4. (Source: Acar, C., &Dincer, I. (2014). Comparative assessment of hydrogen production methods from renewable and non-renewable sources. International journal of hydrogen energy, 39(1), 1-12.)
Conclusion
Summarize discussion
Compare/Contrast solutions/ Choose best solutions
1. All the proposed solutions (solar, wind and tidal sources) stand a chance to relieve our nation from the lingering hazards. 
2. Solar energy is the most appropriate renewable source of energy in that it is readily available and highly reliable.
Challenges/future developments/emerging technologies
· Reduced reliance on non-renewable power sources. 
· Technological advancement.
1. In the future, renewable power sources will possibly outdo the use of non-renewable energy sources; a factor which will increase reliability, protection, and preservation of power more efficiently with reduced hazards (Zarfl et al., 2015).
(Source: Zarfl, C., Lumsdon, A. E., Berlekamp, J., Tydecks, L., &Tockner, K. (2015). A global boom in hydropower dam construction. Aquatic Sciences, 77(1), 161-170.)
2.  Power plants will also require alternative techniques to be inevitable utilize the available renewable energy sources as the best alternative.
Ideas/suggestions for future research
1. Electrical engineers in connection with researchers should venture deep into researches to shed light on more technical, reliable and safer approaches to produce cleaner and healthier energy in the near future.
2. The government should post legislations to regulate increased risks of nonrenewable energy sources.
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	Outline Rubric
Criteria
	Ratings
	Pts

	Outline research paper using Toulmin’s claim-data-warrant model
		Excellent: Completes 100% of outline with claims (background, causes, solutions, and future recommendations) and data from sources AND claims and data are logical, related, and clearly stated
20.0 pts
	Above Expectations: Completes about 90% of the outline with claims (background, causes, solutions, and future recommendations) and data from sources. Claims and data are logical, related, and mostly clear.
18 pts
	Meets Expectations: Completes at least 80% of outline with claims (background, causes, solutions, and future recommendations) and data from sources AND claims and data are logical and related, but may lack clarity.
15 pts
	Below Expectations: Completes less than 80% of outline with claims (background, causes, solutions, and future recommendations) and data from sources OR claims and data are illogical and unrelated OR too vague
14 pts
	Far Below Expectations: Completes less than 80% of outline with claims (background, causes, solutions, and future recommendations) and data from sources AND claims and data are illogical and unrelated AND too vague
10 pts
	No Attempt
0.0 pts



	20.0 pts

	Integrate evidence from appropriate sources that meet the “refereed sources” criteria
		Excellent: Student has met source minimum requirements on outline (6 undergrad and 10 grad) AND sources are credible (no replacements)
20.0 pts
	Above Expectations: Supports claims with 4 or 5 sources AND sources are mostly credible (1 may need to be replaced).
18 pts
	Meets Expectations: Supports claims with at least 3/6 sources (undergrad) or 5/10 sources (grad) AND sources are mostly credible (1 may need to be replaced)
15 pts
	Below Expectations: Has fewer than 3 sources (undergrad) or 5 sources (grad) OR most sources need to be replaced due to lack of credibility
14 pts
	Far Below Expectations: Has fewer than 3 sources (undergrad) or 5 sources (grad) AND most sources need to be replaced due to lack of credibility
10 pts
	No Attempt
0.0 pts



	20.0 pts

	Demonstrate audience awareness through proper organization and tone
		Excellent: Consistently uses phrases with parallel structure AND virtually no errors with spelling and word form
10.0 pts
	Above Expectations: Consistently uses phrases (not sentences) AND very few errors with spelling and word form.
9 pts
	Meets Expectations: Consistently uses phrases (not sentences) BUT some errors with spelling and word form
7.5 pts
	Below Expectations: Uses complete sentences instead of phrases OR many errors with spelling and word form
7 pts
	Far Below Expectations: Uses complete sentences instead of phrases AND many errors with spelling and word form
5 pts
	No Attempt
0.0 pts



	10.0 pts

	Total Points: 50.0



