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Alternative Energy Final Report
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Introduction

The issue of alternative energy is one that includes not only environmental aspects, but economical, political, and cultural aspects as well. Alternative energies were developed in an effort to create a healthier environment. For example, a way to reduce greenhouse gas emissions is to utilize renewable energy.  In addition, many forms of these alternative energies are not only environmentally friendly, but they help save money as well. Of course, the government is also involved with the matter of alternative energy. For instance, Sadhu Johnston, the environmental commissioner of Richard M. Daley, is working to turn Chicago into the most environmentally friendly city in the United States. It is estimated that if this “green movement” is successful, the city of Chicago will save billions of dollars in saved energy costs and new business. 

Mayor Daley, a Democrat who has been in office since 1989, also has goals for Chicago regarding alternative energy options. His biggest project, the Chicago Climate Action Plan, was announced in September 2008. Under this plan, the city would like to reduce greenhouse gas emissions to 25% below 1990 levels, which is the recommended baseline put forth by the Kyoto Protocol. In addition, under Mayor Daley, Chicago has become one of the largest users of green energy in the country, with the goal of using renewable energy for roughly a quarter of city operations. Outside of Chicago, the Senate has recently approved an extension of the Production Tax Credit (PTC) and Investment Tax Credit (PTC). These signify the government’s renewable energy incentives. On a cultural level, people have to be willing to alter their lifestyles in order to bring alternative energy into their lives, although, it must be noted that many forms of alternative energy do not require a great deal of change to one’s lifestyle. For example, installing solar panels on the side of one’s house does not greatly alter one’s daily routine. 

Our original research question was, “Based on effectiveness and affordability, what source of alternative energy is most practical for the Edgewater community” to find out what specific types of alternative energy would be the most effective within Edgewater. In order to do this, we decided to research other cities in the U.S. to see what kinds of alternative energies they were utilizing. Five major U.S. cities were assigned to each of the five group members for them to research. At our next meeting, everyone presented to the group on their findings. Several different alternative energies were discussed, such as solar energy, thermal energy, hydroelectric energy production, and tidal turbines. Again, our main objective was to find alternative energies that would work best for Edgewater. 

Several weeks later, the group came into contact with Mike Johnson, a key member of the Illinois Solar Energy Association (ISEA) and founder of an environmentally focused business consultant group, Recolo.  We read a report he had written for the Edgewater neighborhood called, “Renewable Energy and Greenhouse Gas Mitigation: Sustainable Energy for Edgewater.” The report touched on several topics that were vital to the success of our project, such as how to increase usage of renewable energy in Edgewater, how to decrease both greenhouse gas emissions and energy demand throughout in Edgewater, and all the basic information we needed on Edgewater’s current alternative energy use.  

After realizing the fundamental role this document would play in our project we decided to schedule a meeting with Mr. Johnson. At the meeting, we discovered Mr. Johnson was a specialist in small wind and solar energy. He was also extremely willing to help us out with our project. Here we saw an opportunity to incorporate his expert guidance into our work causing our project to shift focus slightly.  We decided that because he was such a vital player in Edgewater’s efforts to become both more sustainable and use more alternative energy we should allow his needs to guide our remaining work.  We knew that in order to make any genuine impact on the community we would be foolish to pass up an opportunity to connect our work with the needs of someone who was and would continue to be involved in efforts to promote both Edgewater sustainability and alternative energy use.

The next step we took was to set up a seminar, open to both Edgewater community members and Loyola students, with three speakers who worked on small wind and solar energy in particular. We along with Mr. Johnson thought a seminar was a great way to extend knowledge of different alternative energy options to not only Edgewater citizens, but also to Loyola students who live very close to the community.  Mr. Johnson guided us on many aspects of our project and as a result, we focused on small wind and solar energies. For example, at our seminar, Mr. Johnson, a specialist on small wind and solar energies, was one of the speakers.

 In addition to our seminar, we also created and sent out surveys to the citizens of Edgewater asking them various questions relating to alternative energy, such as what they already knew about alternative energy efforts in Edgewater, and how willing they were to utilize alternative energies in the future.  These surveys represent our primary source of quantitative data and our seminar work, along with Mr. Johnson’s input, encompass our qualitative data.  While our project generated a better understanding of Edgewater residents’ knowledge of and attention to alternative energy issues, it more generally illustrates the interdisciplinary nature of sustainability.  Our project involved everything from survey formation, to statistical analysis, to event planning, to flyer posting and we believe that following our project into these various different areas created the potential to generate a more nuanced understanding of alternative energy use in Edgewater than creating either quantitative or qualitative data alone.
Methods
Before we were able to determine which methods of data collection would work best for our research project, we had to clearly define our hypothesis and determine the relevant data that we would need in order to prove or disprove our hypothesis. As mentioned earlier, Mike Johnson played a principle role in establishing what kind of research project would best aid the community as well as our own personal interests and aspirations. Mr. Johnson directed us to several locations within Edgewater where they were currently using alternative energy sources. We discovered that solar power was the most commonly used form of alternative energy within Edgewater. From there we determined that in order to help the community with its alternative energy initiatives we must understand how much the community as a whole knows about alternative energy sources in general as well as within Edgewater. Along with the remaining data that we determined would be appropriate in order to support our hypothesis, we decided that the most effective and efficient way of obtaining the data was through the utilization of an online survey.
Our idea to create a survey evolved from the various meetings we held as a group.  We would usually meet for two hours at a time and discuss the multiple aspects of our project.  In order to gather data from the community to support our hypothesis, we decided to formulate a series of eighteen survey questions on SurveyMonkey.com.  We chose to develop an online survey, which we could distribute to the various block clubs throughout the Edgewater community because we thought it would be most effective.  Our group estimated a large number of responses from the Edgewater residents due to the easy accessibility of the survey and the mass e-mail that Allen Stryczek, chairman of the ECC Beautification Committee, sent out to all of the block clubs.  In order to create the survey, we evaluated which questions would be most beneficial to our project and to the community.  We wanted our survey to generate relevant and quantifiable data for our project, but we also wanted it to provide useful data to the community of Edgewater.  Once we formulated the questions we desired to include in the survey, we loaded them to the SurveyMonkey website and designed the online survey.  
We spent a great deal of time reviewing the survey to ensure that the questions were clear, the survey was easy to navigate and the flow of the questions was coherent. It was important to us that the community members of Edgewater felt like they were providing useful information and that their responses could potentially have an effect on the alternative energy initiatives within their community. We also repeatedly asked ourselves if the data we were collecting would pertain to our project objective as a whole but most specifically to our hypothesis. We understood that we would not be able to think of every possible scenario but we tried to minimize the potential of collecting numerous surveys that provided us with little or no useful information. The biggest challenge in this was trying to predict all possible variables and biases that could arise once the results were collected. 
One of the most beneficial contributors to our survey was group member Jenna Lambert’s sister, Valerie Lambert.  Ms. Lambert is a research analyst at a marketing research firm in Chicago and used her professional expertise to review our survey.  Miss Lambert offered a variety of suggestions that focused on the sentence structures and general format of our questions.  Her suggestions made us realize how important the phrasing of each individual question was to the survey as a whole. We also e-mailed the survey link to Allen Stryczek and Michael Johnson, asking them to review our work and make any suggestions.  We received responses from both Mr. Stryczek and Mr. Johnson and made the changes to our survey that we found fit. After all changes were made to the survey, we e-mailed the link to Mr. Stryczek to distribute to the block clubs in a monthly e-mail and pursued other aspects of the project while waiting for responses.
In establishing the flow of the survey, we determined that a good starting point would be to better understand the community’s knowledge and daily interaction with alternative energy sources. The survey commenced with a “select all that apply” question that asked the Edgewater community member to identify alternative energy sources from a list of both traditional energy sources and alternative energy sources. This question was shortly followed with one asking the surveyed to rank their personal knowledge of alternative energy sources. The survey continued with questions regarding the presence of alternative energy sources in the community member’s home or business as well as their knowledge of alternative energy users within Edgewater. These questions were aimed at identifying the daily interactions of the community members and alternative energy sources. 
Once we had a better understanding of the awareness of the community member, we wanted to determine how they felt their community, both Edgewater and Chicago, handled alternative energy initiatives. We hoped that the response to these questions would best identify the current level of interest, involvement and concern of each community member. These questions were aimed at identifying the available information to community members. Mr. Johnson mentioned to us that one of the most difficult parts of establishing a success alternative energy program within a community, beyond adequate financing, was actively engaging the members. We hoped to determine the best way to do this through discovering what aspects of alternative energy most interest the community as well as what information the community was interested in receiving from their public offices. 
The survey concluded with independent variable questions such as under which block club do you reside, type of dwelling and age range. We hoped these questions would provide us with useful information pertaining to which subsets of the community were more informed or more interested in being informed. We foresaw that a community member who rents their home or apartment would most likely be less interested in residential alternative energy sources and more interested in alternative energy sources that would benefit the community as a whole. Our intention was to be able to provide the Edgewater community with data that would help maximize the returns of any program aimed at increasing community involvement.
At the completion of our online survey we had to determine the best method of getting the survey out to the community. As noted earlier, the survey was distributed via a monthly e-mail letter to all the block clubs within Edgewater. We thought this was a golden opportunity to collect a large quantity of surveys; to our disappointed we received just over half a dozen responses. We began our brainstorming process over again and thought that we should physically go out into the community and request community members to take the survey; this method proved to be much more success. We targeted local hang out locations where we knew community members would be present and would likely be willing to take a survey. This strategy provided us with well over thirty responses. While we hoped to obtain many more, we felt those responses would at least provide us with adequate data to draw our conclusion and to determine whether or not our hypothesis held true.

Results

	Age Groups

	Under 24
	23

	25-39
	11

	Over 40
	4

	Total
	38


Through our various methods of data collection, we were able to obtain a total of 38 survey results. As the table (right) shows, we surveyed 23 people under 24 years old, 11 people between 25 and 39 years old and 4 people over 40 years old. Our strategy for data collection provided us with a skewed amount people per age group, which we took into consideration when we analyzed our results. One way we were able to make this data more revealing was by using percentages of the total age groups in place of nominal values. Of course we recognize the margin of error greatly increases with the smaller samples sizes but we were still able to establish some telling trends 
[image: image1.emf][image: image2]Using age as a principal independent variable in our analysis, we were able to directly apply our data to our hypothesis. When we compared age and level of knowledge, we found that 

the younger age groups believed themselves to be more knowledgeable of alternative energy sources. 6 of the surveyed in the under-24 age group held extensive knowledge and 11 within the same age group held moderate knowledge; that represents over seventy per cent of the surveyed in that age group. When we compare the age groups we will use percentage terms to provide more comparable figures. Nearly 25% of the under-24 age group had extensive knowledge while only about 18% of the 25-39 age group held extensive knowledge. These figures did not surprise us because younger generations have been exposed to directly to alternative energy sources as the traditional energy sources threaten to run out within their lifetimes as well as their greater awareness of environmental concerns.
Maintaining the same independent variable, age, and comparing it to awareness of buildings in Edgewater that utilize alternative energy, a similar trend is revealed. Nearly 74% of the 24 and under group were aware of that Uncommon Ground utilized alternative energy while only 30% of the 25-30 age group were aware of Uncommon Ground. Similar trends can be seen for the Firehouse as well. This could be due to the fact that people 24 and under are more inclined to frequent Uncommon Ground and therefore are aware of their solar panels but that same argument could not be used for their awareness of the firehouse. This displays the greater awareness of alternative energy use within the younger age group.
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Discussion
Our original hypothesis stated that, based on our preliminary research, Edgewater contains great unfulfilled potential regarding alternative energy use and that our research will reveal a strong predilection among neighborhood environmentalists toward solar energy.  Due to the direction of the survey questions that were created after the hypothesis, our group chose to modify our hypothesis to a more concrete and specific statement.  The new hypothesis involves two independent variables: age and living situation.  We predict that age is correlated with the level of knowledge of alternative energy sources in the Edgewater community and the awareness of buildings in the Edgewater community.  We believe a higher percentage of residents between 18-40 years of age than residents 41 and older will claim knowledge of alternative energy in general and awareness of its use in Edgewater.  We also predict that living situation is correlated with current use of alternative sources of energy and with increased availability would come increased utilization.  We believe individuals who own their own homes or condominiums will be more likely to use alternative energy than those who rent apartments.
Our data reveals that the only statistically significant relationship occurs between age and level of knowledge of alternative sources of energy in the Edgewater community.  The conclusion is drawn from the p-values calculated with the chi-square test for independence.  Since the comparison between age and level of knowledge is the only comparison that results in a p-value less than 0.05, all the other comparisons contain relationships in which a correlation between the two variables cannot be established.  The age versus level of knowledge comparison has a p-value of 0.003, whereas the comparison between age and awareness of buildings has a p-value equal to 0.240.  Living situation did not result in statistically significant relationships as we had predicted.  When living situation was compared to current use of alternative energy the p-value was 0.782 and when living situation was compared to predicted utilization the p-value was 0.760.
Our alternative hypothesis is that age has an effect on the level of knowledge of each participant.  In contrast, our null hypothesis states that age has no effect on the level of knowledge of each participant.  Since the p-value of this relationship is 0.003, which is less than 0.05, we can reject our null hypothesis and conclude that there is a statistically significant relationship between age and level of knowledge.  The survey participants under the age of 24 reflect higher levels of knowledge compared to the survey participants in the 25-39 age group and the over 40 age group.  This relationship supports our hypothesis, but the other three relationships instead support their respective null hypotheses. Another aspect of our project that we turned our focus to was a seminar, which we decided to host on Wednesday, November 19th between 5:30 p.m. and 7:00 p.m. in Damen Hall.  Our idea for the seminar was to engage the community of Edgewater in hopes of increasing awareness and educating the residents and business owners on alternative sources of energy.  We also wanted to host the seminar on the Loyola campus to incorporate the project in our own community and to increase student awareness and education on the topic.  Michael Johnson and Joey Feinstein, executive director of Climate Cycle, were the two speakers that we had present at the seminar.  
Mr. Johnson focused on discussing solar electricity and heat during his part of the presentation.  He described the two broad forms of solar including solar photovoltaic and solar thermal.  Solar photovoltaic, also known as PV, produces electricity and works by transferring electrons between semiconductor plates.  Solar thermal, on the other hand, produces water and/or space conditioning and works by transferring heat to a loop through a collector.  Johnson also discussed various trade-offs faced when renewable forms of energy are used in place of fossil fuels and nuclear energy.  He also provided the following data, which clearly displays the average costs, amount of energy produced, and amount of carbon dioxide released as a result of producing energy with fossil fuels, solar PV, and solar thermal.
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In addition to exploring costs and benefits from using solar energy, Johnson also expanded on options to reduce costs such as a federal investment tax credit, net metering, and the Illinois Solar Energy Association REC aggregation program pilot.  In closing, he provided examples of where one can see solar energy being used throughout the city and even touched on the Yannell Residence, Uncommon Ground, and firehouses.  The Yannell Residence, which is a  USGBC LEED-H pilot zero net energy home in Edgewater, was included in our survey.  Uncommon Ground, which is a restaurant with purely organic food and solar panels, was also included in our survey.  We also touched on the new firehouse in Edgewater in our survey and Johnson explained how it uses solar energy.
Joey Feinstein expanded more on solar energy, but focused more on describing how the alternative source of energy could be provided to public schools in the city of Chicago.  Feinstein is the founder of Climate Cycle, which is a non-profit organization that raises money and awareness of alternative sources of energy through bicycle rides.  The organization uses the money it raises to donate alternative sources of energy to public schools in the city and focuses mainly on installing solar energy because it is currently the most effective and cost efficient.  The schools in return have to pledge to increase the educational programs offered to students regarding environmental sustainability and alternative sources of energy.  The goal of the program is to help schools save money and become more environmentally sustainable, while expanding the children’s knowledge of environmental issues.  Climate Cycle is currently organizing a bike-a-thon in Chicago, which will tentatively be held on either May 9th or 16th.  
The seminar was a means to help us and the community learn more about alternative sources of energy, especially solar power since it is the most available and effective at this point in time.  Although turnout was lower than expected, the information that the speakers provided was very informative and the potential for a similar event in the future remains great.  The information also supported our original hypothesis that stated, “Based on our preliminary research, we believe Edgewater contains great unfulfilled potential regarding alternative energy use and that our research will reveal a strong predilection among neighborhood environmentalists toward solar energy.”  The seminar reiterated the latter part of our hypothesis regarding a strong predilection toward solar energy and emphasized the availability and effectiveness of solar energy in the Edgewater community.  Both Johnson and Feinstein emphasize expanding the amount of solar energy in communities such as Edgewater and are making strides towards such goals.  
Although, as previously mentioned, we altered our hypothesis, our results from the survey do support our original hypothesis regarding a great unfulfilled potential and a strong predilection towards solar energy.  Question number 10 supports the first part of our original hypothesis regarding the unfulfilled potential of alternative energy.  The question states, “Is there a current demand for alternative sources of energy in Edgewater?”  The response was largely in favor of the option that states, “Yes, there is a demand for alternative sources of energy but it is currently not being met.”  The response percent for this option was 72.2 percent (26 participants) versus 27.8 percent (10 participants) who chose the option that the demand is currently being met.  Two participants chose not to respond to this particular question for unknown reasons.    
Question number seven supports the latter part of our original hypothesis and asks the participants, “Which of the following Community Council programs would you be interested in?”  Of the thirty eight participants, 60.5 percent (23 participants) selected informational sessions on commercial solar power and 52.6 percent (20 participants) selected informational sessions on residential solar power.  The percentage for commercial solar power was the greatest out of the six options and the percentage for residential solar power was the third largest (second largest was “Discussion regarding the importance and the practical uses of alternative energy use in Edgewater Community”.  The participants were given the ability to select more than one option, which resulted in the large percentages.  
Throughout our research, we were able to conclude whether or not the information we found supported or rejected our hypotheses.  Although much of the information we found was useful and beneficial to our project, we came across some shortcomings.  One shortcoming that cost us some valuable time was the fact that we did not know where to start when we began this project.  Our original goal was to focus on the various alternative sources of energy and attempt to discover which source would be the most practical for the Edgewater community based on effectiveness and affordability.  Although we had created a research question, we did not know how to go about gathering the information we needed.  There is such a vast amount of information and date available that it is hard to begin a project like ours without a main focus.  
We had based our original hypothesis on solar energy, but it was not until we met with Michael Johnson that we generated a clear goal for the project.  He helped us realize that there are a variety of alternative sources of energy options and that there are many different directions we could take this project.  Most of all, however, the meeting made us realize that in order for our research to be beneficial to the community of Edgewater we needed to narrow our focus and specify our purpose.  After the meeting with Johnson, our group met and decided to narrow our research to residents only and create survey questions that would help the Community Council and Mr. Johnson in further research.  We realized that we because of the short time span in which we needed to complete the project, centering our efforts upon information gathering and increasing awareness about alternative would be most beneficial for both Mr. Johnson and the Community Council, who in turn will hopefully help the residents begin to utilize such sources of energy.  The seminar was also an extension of our idea to expand awareness and increase education.  We wanted to actually engage the community as much as possible and thought it would be a good way to educate Edgewater and Loyola residents.
Our survey also posed some shortcomings for our group.  A main part of our project goal was to gather information for the Community Council, which they may otherwise not have time to gather.  We decided to create an online survey in order to gather as much information as possible from the residents of the community.  Since time is such a limited resource for people today, we thought that an online survey would be beneficial because it would allow participants to take it whenever they pleased and would not make them take it in person when they might be in a rush.  We also thought that the survey was very easily accessible and a good length of only eighteen questions so we expected a large number of responses.  We even sent the survey link to Allen Stryczek, which he forwarded to all the block clubs in the community of Edgewater in an email about upcoming environmental events.  To our surprise, we initially only had seven responses.  We resorted to visiting various hot spots in the community of Edgewater to distribute more surveys, tallying a total of thirty eight responses.  While a larger sample size would have made our data much more beneficial to the Community Council if it included and provided more representative information.
The seminar also created shortcomings for our group because although we pulled it together, everything took longer than expected to plan and everything was not finalized until quite close to the date of the event.  As a result of the late finalization of plans, we were unable to distribute our fliers as early as we had originally discussed and were only able to put the fliers up about a week beforehand.  We also had sent the flier to Mr. Stryczek to send to the block clubs, but we learned after the seminar that he had been in Peru and was unable to pass our flier onto the members of the community.  Since the fliers were not distributed too far in advance we also decided to create a Facebook group to get the word out to Loyola students.  In the end, we only had a small number of attendees, who were all students.  We would have loved for more members of the community to participate, but we just ran out of time.  Next semester students should try to host another seminar and plan it way ahead of time because it would really be a good experience.  Both Mr. Johnson and Mr. Feinstein were more than willing to come and present again and are eager to help spread awareness of environmental issues.
As a result of our group’s extensive research, we have formed some suggestions and recommendations for the community of Edgewater.  We strongly feel that the leaders of the community, such as the Community Council and any other environmentally conscious programs, should increase the amount of information on environmental issues that they provide to the community.  Information should also be distributed throughout the community describing the current projects, such as the Green Roof Project, in Edgewater.  We also think that the community leaders should work towards making alternative sources of energy more available to the community.  Our survey revealed that 47.4 percent (18 participants) stated that they feel it is very important as a society and community to transition from current sources of energy to alternative sources of energy and 65.8 percent (25 participants) stated that they would use alternative sources of energy over their current public utility provider if they were more available even if they cost the same or slightly more.  The survey reveals that there is a desire to learn more about alternative sources of energy and a desire to transition to such sources in the future.  Edgewater should continue working towards establishing a more environmentally friendly community and not stop until major progress is made.
A few suggestions for the students next semester mainly involve our sample size.  We recommend that the students gather more data from a larger sample size in the community of Edgewater.  The students can use our survey or create their own in order the gather more responses.  We also suggest that they distribute the survey in person as opposed to online because they will most likely get a better response.  More data and a larger sample size will benefit the community of Edgewater more and will help the leaders of the community grasp a sense of what the residents think.  Our last suggestion is to try and plan another seminar because it contains untapped potential to will help increase awareness and teach about alternative sources of energy.   

Conclusion
We began this project with little understanding of the alternative energy use, community awareness and initiatives within the Edgewater community. We quickly discovered the vast resources available to the community, many which are being utilized by various community leaders and organizations. We met with some of the leading alternative energy experts within the community who provided us with immense direction and information. They proved to be an invaluable resource throughout our project and were more than willing to aid us in any way they could. Once we knew the information we wanted to obtain and the hypothesis we wanted to test, we quickly formed a strategy for obtaining that information through the creation of an online survey. The survey presented several obstacles, which we had to overcome but in the end we were about to obtain adequate data for our analysis.

We hypothesized that the younger generations within Edgewater would be more knowledgeable of alternative energy sources and aware of its use within their community. This demonstrates the support the alternative energy initiatives have within Edgewater but also sheds light up some major challenges. Increasing community involvement and awareness will be a battle that will be fought for many years to come; the most difficult front in this battle will be with the older generations who are less familiar with the technologies. Our research provided alternative energy leaders with positive direction due to the community’s vast interest in the use of these energy sources within both their homes and their places of business. It is our hope that our research will bestow upon the community a better understanding of current place of alternative energy and its enormous growth potential in the future.

Here are some averages…


Home electricity use (ComEd): 	8,586 kWh/yr


Home natural gas use (Peoples): 	1,177 therms 


Annual cost to you: 		$2,440


Average cost to the planet: 	11.0 tons of CO2


Equivalent of driving a Ferrari 11,000 miles


Solar PV (1-7kW)


$26,500 average cost (range $6,600-$50,000)


3.25kW average size ($8,150/kW) (DCEO) 


Equivalent to 60% of home electricity use (5200/8586, CE 2007/ICC)


Offsets 3.5 tCO2e of greenhouse gas emissions per year


Solar thermal (100,000-400,000Btu/day)


$14,960 average cost (range: $10,000-$30,000) 


128,000Btu/day average size  (467 therms/yr)


Equivalent to 40% of home natural gas use (467/1177, PE 2007/ICC)


Offsets 2.5 metric tons CO2e per year


(All data in this chart has been taken from Mike Johnson’s presentation slide show on solar electricity and heat.)
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