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THE APS INFORMED PERCEPTION PROJECT 

 
EXECUTIVE SUMMARY 

 
 
Morrison Institute for Public Policy at Arizona State University led a public policy research team 
in a project to provide insight into priorities and preferences of Arizona residential utility 
customers (hereafter referred to as “participants”) for the development of future energy resource 
alternatives. Through the combination of quantitative1 and qualitative2 research, the project 
addressed four basic questions: 
  

1. What are the energy preferences and priorities of residential utility customers among 
the resource choices? 

2. What factors influence these preferences and priorities?  
3. How does energy education affect attitudes and opinions about energy and energy 

planning? 
4. Do changes in opinions and attitudes persist over time, or do they revert to their 

previous position?   
 
Following exposure to an educational energy booklet (Energy Briefing Book) and participation 
in the one-day Energy Forum event held December 4, 2010, several primary findings emerged, 
highlighted below.     

 
 

Highlights 
 
Some Willingness among Customers to Pay to Address Energy Issues 
 

Given a reason for doing so – quicker development of renewable energy sources or job 
creation, for example – most participants would be willing to absorb an increase in their 
electrical rates. However, they are more receptive to a fixed-dollar amount than to a 
percentage of their bill. About one-quarter of participants, on the other hand, oppose any 
rate increase. 

 
Development of Renewable Energy 
 

There is broad support for the development of renewable energy – particularly solar 
power. In the first survey (T1), administered before participants had been given any 
energy education in the form of the Energy Briefing Book or at the Energy Forum, 94% 
wanted an increase in the use of solar as a part of the energy portfolio and 82% wanted an 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  One telephone interview at the beginning of the project and one at the end, and two self-completed questionnaires 
administered at a daylong Energy Forum	  
2	  Three 1- to 1½-hour small group discussions at the daylong Energy Forum 
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increase in the use of wind power. By the end of the study (T4), the percent that 
advocated for increased use of solar and wind power were 94% and 78%, respectively. 
Further, “getting electricity from sources that will never be used up” was ranked as the 
most important issue from among the 10 energy issues tested. The second most important 
issue was related to renewable energy as well, “minimizing air pollution.”  

 
Figure 1 summarizes the findings from the four surveys (T1-T4), measuring how important 
participants perceive each of the 10 energy issues listed. The graph is based on the percentage of 
participants who ranked the importance of each energy issue a 4 or a 5 on a 5-point scale, with 5 
representing extremely important.  

Figure 1. 
 

 Reduced Coal Usage 
 

Of the eight energy sources tested – coal, energy efficiency, geothermal, hydro, natural 
gas, nuclear, solar and wind – coal was perceived as the most harmful to the environment, 
although it was also perceived as one of the most dependable and lowest-cost energy 
sources. At the beginning of the study (T1), 74% of participants reported wanting a 
reduction in coal usage to produce electricity (see Figure 2: Perceived Energy Usage 
Across Tests). By the end of the study (T4), 59% wanted coal usage reduced. Across all 
survey administrations, coal is the only source in which participants favored a reduction 
in use.  
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Figure 2. 
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Mixed Views on Nuclear Energy 
 

Participants viewed nuclear energy as a dependable source of energy, yet it is also 
perceived as one of the highest-cost sources and as the second most harmful to the 
environment of the eight sources tested. (NOTE: These data were gathered prior to the 
Japanese nuclear crisis following the March 11 earthquake and tsunami. We do not know 
if that event would alter opinions about nuclear power.)   
 

Dependability of Traditional Sources 
 

While participants responded favorably to the development of renewable sources, they 
perceive dependability limitations for solar and wind power that are not shared by 
traditional energy sources, such as coal, natural gas and nuclear. 
 

Lack of Awareness of Energy Efficiency 
 

Most participants were familiar with individual energy conservation effects (e.g. 
conservative use of the thermostat in the summer and winter months), but few were 
familiar with the demand-side management of energy efficiency. Upon learning about 
this approach, many participants recommended more consumer education in this area. 

 
Education Informed Attitudes for Those with No Knowledge of Energy 
 

The number of “I don’t know” responses to energy questions decreased during the study 
period. Given no apparent baseline knowledge of a topic area, or any existing opinion or 
attitude, the education process facilitated knowledge and attitude development for these 
participants. Some of the participants with baseline levels of knowledge or pre-formed 
attitudes and opinions surrounding energy changed some of their opinions during the 
educational process. However, after being away from this educational process for 30 days 
or more, many participants’ attitudes and opinions “snapped back” to their pre-energy 
education positions. This suggests that while the education process can shift attitudes and 
opinions, permanent change may require a more sustained educational effort.  

  
Perceptions of Energy Sources 

 
The following graphics illustrate how each source performed on the dependability, 
harmfulness and expensiveness measurements over the four surveys administered. As 
noted above, participants with no opinion or attitude toward an issue measured on T1 
were likely to form one by the conclusion of the study (T4). 
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 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  

	  

Least	  Harmful,	  Least	  Expensive	  and	  Most	  Dependable	  Rating	  
By	  Energy	  Source	  Across	  Surveys	  

Figure 3. 
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PROJECT DESCRIPTION 
 
 
Morrison Institute for Public Policy, a nonpartisan and independent center of research, analysis 
and public outreach at Arizona State University, conducted an Informed Perception project for 
Arizona Public Service (APS) to measure the attitudes and opinions of residential utility 
customers (hereafter referred to a “participants) toward energy-related topics, energy planning 
and their preferences about Arizona’s energy future.  
 
Specifically, the project addressed the following questions: 
 

• What are the energy preferences and priorities of APS customers among the many 
resource choices?  

• What factors influence these preferences and priorities?  
• How does energy education affect attitudes and opinions about energy and energy 

planning? 
• Do changes in opinions and attitudes persist over time, or do they revert to their previous 

position?   
  
To answer these questions, data were gathered from residential utility customers in a variety of 
ways. First, a representative sample of 1,070 customers was interviewed by telephone to assess:  
 

• Their attitudes and opinions about energy and energy planning concerning the eight 
energy sources being investigated – coal, energy efficiency, geothermal, hydro, natural 
gas, nuclear, solar and wind. 

• How they perceived the importance of a series of energy-related issues.  
• Their concerns about energy and energy development. 

 
The survey administered for this first interview (T1)3 was created and designed by Morrison 
Institute with the assistance of a 24-member Collaborative Committee and the Behavioral 
Research Center of Phoenix, which was responsible for conducting the interviews and 
administering the surveys.   
 
The Collaborative Committee advised the project from start to finish. The Committee was 
comprised of representatives from various “points of view” in the energy industry, including the 
Sierra Club, the coal industry, the Inter Tribal Council of Arizona, renewable energy advocates, 
utility executives, energy consultants, labor advocates, university professors and proponents of 
energy efficiency. The goal was to elicit valuable input from all points of view so the project 
would be balanced and not communicate any bias either for or against any energy-related issues.  
 
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3	  All four questionnaires are located in Appendix A.	  	  



	  

	  

9	  

Collaborative Committee members included: 
 

Sandy Barr, Sierra Club, Grand Canyon Chapter 
Rich Bowen, Northern Arizona University 
Leonard Chee, Navajo Nation 
Elaina Curley, Inter Tribal Council of Arizona 
Patrick Dinkel, Arizona Public Service (APS) 
Rebekah Friend, Arizona AFL-CIO 
David Getts, Southwestern Power Group 
Herb Guenther, Arizona Department of Water Resources 
Jeff Guldner, APS 
Bill Harris, Science Foundation Arizona 
Jason Hayes, American Coal Council 
Kevin Higgins, Energy Strategies, LLC 
Jodi Jerich, Residential Utility Consumer Office 
John Lewis, Inter Tribal Council of Arizona 
Karen Nicodemus, KA Nicodemus Consulting 
Amanda Ormond, The Ormond Group 
Elliot Pollack, Elliot D. Pollack & Company 
Jeff Schlegel, Southwest Energy Efficiency Project 
Ken Strobeck, League of Arizona Cities and Towns 
Elaine Wilson, Inter Tribal Council of Arizona 
Nicole Woodman, City of Flagstaff 
Corey Woods, Phoenix Union High School District 
Ellen Zuckerman, Southwest Energy Efficiency Project 
Cynthia Zwick, Arizona Community Action Association 

 
The 1,070 interviews were completed in two waves. First, a representative sample of 800 
Arizona Public Service (APS) customers was interviewed and used as a representative 
comparison base for the second sample. The second sample of 270 was interviewed with the 
same questionnaire used with the first sample (the Time 1 or T1 questionnaire).  
 
Upon interview completion, participants from the second sample of 270 were recruited to be part 
of the study population and to attend a one-day Energy Forum held in Scottsdale, Arizona, on 
December 4, 2010. Following the interview with and recruitment of these 270 participants, a 24-
page Energy Briefing Book was mailed to them. This book offered a description of Arizona’s 
energy issues and provided a primer on energy and energy planning, including descriptions of 
the strengths and weaknesses of each of the eight energy sources being investigated. The book 
was created and designed by Morrison Institute in conjunction with the Collaborative 
Committee.   
 
On December 4, 2010, 184 of the 270 APS customers recruited to attend the Energy Forum 
arrived for the one-day event at the Scottsdale Resort & Conference Center.4 Upon their arrival, 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  86 recruited attendees were no shows; however, the expected sample size was between 180 and 200. The actual 
number of 184 attendees fell within the targeted range.  
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participants completed a second survey (T2), which included most – but not all – of the questions 
from T1. The goal was to determine whether exposure to the briefing booklet resulted in any 
changes in attitudes and opinions toward the energy-related issues being measured in the 
surveys.   
 
After completing the survey, there were two panel presentations/discussions – one at the start of 
the day and a second following the lunch break. The six panelists were respected energy experts 
from utilities, traditional energy sources/fossil fuels and renewable energy. Panelists discussed 
energy and energy planning for 30 minutes and answered questions from participants for an 
additional 15 minutes. 
 
Panelists were: 
 

Pat Dinkel, Vice President, Power Marketing and Resource Planning, APS 

Gary W. Dirks, Ph.D., President Asia Pacific British Petroleum, China (Retired), Director 
Arizona State University LightWorks 

George Gross, Ph.D., Professor, Institute of Government and Public Affairs, University 
of Illinois 

Tim James, Ph.D., Director of Research and Consulting, L. William Seidman Research 
Institute, Research Professor, W.P. Carey School of Business, Arizona State University 

David Olsen, Managing Director, Western Grid Group 
Amanda Ormond, The Ormond Group 
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Participants took part in three separate 1½-hour small group discussions comprised of 12 to 15 
participants, led by a professional small group moderator with no APS presence or outside 
influence. These small group discussions addressed critical energy issues that included tradeoffs5 
and detailed conversations about the strengths and weakness of each of the eight energy sources 
tested. During the small group discussions, moderators were in electronic contact with energy 
experts who could field questions from participants that the moderator was unable to answer. 
Answers were texted back to the moderator who would then communicate them to the 
participants.    
 
Following the third group discussion, the 184 participants reconvened in the main conference 
room and were given a final opportunity to ask questions about energy and energy planning 
before again completing the survey (T3) containing the questions that were included in T1 and 
T2.  T3 was administered to determine whether the daylong Energy Forum had in any way 
altered participants’ attitudes and opinions about energy and energy planning. 
 
Finally, 30 days following the Energy Forum, participants were contacted by telephone and 
asked to complete the survey a final time (T4) to determine whether time away from energy 
information and education had any effect on attitudes and opinions.   

The following sections of this report provide greater detail on the overall project, the Energy 
Forum event, and results from the 4-time-point survey. Specifically, the report will cover energy 
considerations that are important to the participants; preferences about the usage of each energy 
source; beliefs about the harmfulness, expense and dependability of each source; customer cost-
tolerance; and attitudes and concerns about individual sources. The appendices provide 
methodology and results detail, including surveys used (T1-T4), information on participant 
demographics and methods, and technical data.  
 
 

 

 

 

 

 

 

 

 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5  Paradoxical questions included “How do you reconcile the fact that a low-cost energy source pollutes the 
atmosphere more than a higher cost energy source?”	  
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WHAT ARE UTITLITY CUSTOMERS WILLING TO PAY? 

A survey (T1) was conducted with the exogenous sample of 800, which did not include attendee 
respondents.6 This survey asked respondents whether they would be willing to pay a particular 
dollar amount, monthly, to address a specific energy issue7 including: 

• Assuring a significantly cleaner environment for Arizona 
• Assuring an uninterrupted supply of electricity to Arizona 
• Creating jobs in the energy industry for Arizona 
• Helping to develop new renewable energy technologies 

 
The organization of the question followed two parts. (See Appendix C for process flow chart.) 
First, respondents were asked about the size of their monthly electric bill. Based on the 
categorical answer to this question, three price points were generated representing a 20%, 10%, 
and 5% increase on their bill. For example, if a participant’s bill was $100 per month, he or she 
was asked about his or her willingness to pay an additional $20 per month (the 20% test), an 
additional $10 (the 10% test) or an additional $5 (the 5% test) to achieve one of the end results 
listed above. Once they said “yes” to an increased level – they were asked in descending order – 
they were not asked the lower amounts.     
 
The goal of this process was to determine the agreeable price point to address each issue area 
tested.8  The data were analyzed in five ways:  
 

1. The mean dollar amounts that respondents were willing to pay were calculated for 
each issue. 

2. Simple frequency tables showcasing the responses to each issue area were 
created. 

3. An ordinal logistic regression9 was performed to estimate the effects of important 
control variables on the likelihood that respondents would increase their 
percentage point threshold.  

4. Each response was coded in percent units and reported the adjusted average 
percentage that respondents would be willing to pay. 

5. The dependent variable was coded into the dollar amount posed to the 
respondents and another simple regression was run to predict the adjusted average 
dollar amount.  
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6	  Because of the limited responses per topic, and because of the bias in attendee sample, this analysis focuses only 
on the exogenous sample and does not include attendee respondents.  
 
7 This sample was divided into four and asked willingness to pay on one of the four issue areas.   
 
8	  The dependent variables in this analysis are the agreeable price points for each issue with 20% (coded 3), 10% 
(coded 2), 5% (coded 1), or none at all (coded 0). 
	  
9	  This analysis gives us an impression as to which factors influenced their answers.	  
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Following are the results of these analyses:  
 
1. Mean Dollar Amounts 

A mean was calculated across the entire population. Typically, respondents were willing to pay, 
approximately, an additional $6 per month across all four energy issues. For example, for “a 
cleaner environment,” respondents were willing to pay the most, an average of an additional 
$7.38 per month (see Table 1). However, when the distribution of the data was examined it was 
clear that a skewed distribution caused these averages to be higher than what a typical customer 
is willing to pay. 
 

Mean Dollar Amounts Respondents Are Willing to Pay by Program 
 Mean dollar 

amount answer 

Assuring a significantly cleaner environment for Arizona 7.23 (N=131) 

Assuring an uninterrupted supply of electricity of Arizona 5.69 (N=127) 

Creating jobs in the energy industry for Arizona 6.59 (N=135) 

Helping to develop new renewable energy technologies 6.31 (N=160) 

              Table 1. 
 

2.  Frequency Tables of Percentage Thresholds Related to Issue Areas 

Findings revealed that the majority of respondents were willing to pay at least something 
additional. There was variance, however, as to how much. As demonstrated in Figure 4, this 
resulted in a bi-modal distribution where most of the responses were located at the extremes – a 
willingness to pay nothing or to pay an additional 20% – regardless of the issue being addressed. 
The minority fell into the middle categories, willing to pay an additional 5% or 10%.10  
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10	  See Appendix D for data detail.	  
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                      Figure 4. 
 
To illustrate these findings a different way, the following pie charts (Figures 5-8) show the 
percentage of respondents willing to pay an additional amount to address each of the specific 
issues. The blue and purple areas (no increase and 20%, respectively) are the most dominant for 
each issue area, again demonstrating the disparity between the lowest and highest amount that 
people are willing to pay. For example, on the issue of a cleaner environment (Figure 5), 75% of 
the respondents either answered they would pay nothing (24%) or pay 20% more on their 
electricity bill (53%).    
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“Assuring a clean environment” was the only issue that garnered a majority willing to pay 20% 
more. The other three issues fell into the bi-modal distribution of all (20% more on their bill) or 
nothing. For example, Figure 6 shows that 42% of respondents would not be willing to pay any 
additional amount for “an uninterrupted supply of electricity,” while 31% were willing to pay the 
additional 20%. Further, Figure 7 shows that 35% of respondents who were asked if they would 
pay a higher bill to “assure job creation” were unwilling to pay additional money for that 
outcome, while 36% were willing to pay 20% more on their monthly bill to assure more jobs.  
And, in Figure 8, related to “the development of renewable energy technologies,” more than 43% 
of consumers were willing to pay an additional 20%. 
 
3. Predictors of Willingness to Pay  

 
An ordered logistic model was run to predict price thresholds for the four issue areas (see 
Appendix E). Interestingly, for the issue of “keeping the environment clean,” findings revealed 
that income had absolutely no impact on participants’ willingness to pay an additional fee on 
their electrical bill, while there was a negative impact based on the size of the participants’ 
monthly bill. That is, for every $100 increase in the monthly bill, individuals were 38% less 
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likely to be willing to absorb an even larger increase to their bill. In short, the larger the 
participants’ electrical bills, the less willing they were to absorb a real dollar amount increase.   
 
Predictably, those who were less concerned with keeping rates low were more than twice as 
likely to be willing to increase their percentage contribution. However, when we considered the 
reference person, almost three-quarters of them were estimated to be willing to pay at least some 
percent increase on their energy bill. 
 
A similar set of results emerged for assuring “an uninterrupted supply of electricity.” As the 
monthly bill increased, the likelihood of a willingness to pay a higher rate decreased.  
Predictably, those less concerned with keeping rates low were more willing absorb a rate 
increase. 
 
Unlike the previous two issues – “a clean environment” and “an uninterrupted supply of energy” 
– the monthly bill did not have a statistically significant effect on “job creation.” However, the 
importance of keeping rates low was still a strong negative predictor. With renewable energy, the 
monthly bill amount was an important predictor, but wanting to keep rates low did not have an 
effect.  
 
While the majority of participants are willing to pay at least a minimal additional amount on their 
monthly bill for each of the four issues tested, the percentage increase they are willing to absorb 
decreases as their monthly bill increases – in short, there is a preference for a set amount as a 
monthly increase, not a percentage of their current bill. This suggests that individuals are willing 
to pay a defined dollar amount that does not increase as their bill or rate increases. Also, those 
who believe that their bottom line is important to them will be less likely to support such 
measures. Auxiliary analysis suggests that for every $100 increase in the monthly bill, 
respondents are 72% more likely to worry about keeping energy rates low. It is important to note 
that income did not play a role in their answers.11 
 
4. Adjusted Average Dollar Amount Respondent Willing to Pay 
 
Since the negative effects of monthly bills on the additional percentages to their bills consumers 
were willing to pay were so pronounced, and because of the skewed distribution of the data, an 
additional analysis was performed. Here, the log of the dollar amount that people found 
acceptable was the dependent variable for a simple linear regression12, which allowed us to see 
the effect of each factor on actual dollar and also allowed for adjusted averages as demonstrated 
in Figure 9 (the exponent of the intercepts minus 1). The data from these tables are located in 
Appendix F.  
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 This may not be an artifact of correlation, income and the monthly bill were only correlated at .3 

 
12  Specifically, we logged the dollar amount plus $1 because you cannot log a value of 0	  
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In contrast to the means report earlier, people are willing to pay only an additional $3 or $4 
per month for these programs. 
 

	  	  
       Figure 9. 
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WHAT IS IMPORTANT TO UTILITY CUSTOMERS? 

On each of the surveys (T1-T4), participants were asked to indicate the importance – to their 
individual selves – of 10 energy-related items on a 5-point Likert scale, with 1 representing “not 
at all important” and 5 as “extremely important.”13 
 
The following 10 items are listed in order of importance14 and are presented in Figure 10, based 
on the final interview (T4).  Figure 10 shows the percentage of participants who rate each item as 
extremely important – a 5 on the 5-point scale. 
 
1. Getting electricity from resources that will never be used up 
2. Avoiding electricity outages on hot summer days 
3. Reducing radioactive wastes 
4. Minimizing air pollution 
5. Keeping electricity rates low 
6. Reducing emission of gases 
7. Creating jobs in Arizona 
8. Using power produced in Arizona 
9. Generating your own electrical power 
10. Avoiding facilities that detract from scenic beauty 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13	  Survey questions and results on individual items located in Appendix A.  
14 At T4, based on an average of response scores. 
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Figure 10. 
 
Regardless of which measure is used – “extremely important” (5 on the 5-point scale) or a 
combination of “extremely” (5) and “somewhat important” (4) – and regardless of which of the 
four questionnaires is considered, three of the tested items emerge as most important to 
participants, with a fourth not far behind. 
 
The highest ranking item, “getting electricity from sources that will never be used up,” tops the 
10 items across all questionnaires. It is also ranked highest when just considering those who 
ranked it as “extremely important” and highest when combining “extremely” and “somewhat 
important.”  
 
At the time of the initial survey (T1), before participants had seen the Energy Briefing Book and 
before attending the Energy Forum, 65% ranked “getting electricity from sources that will never 
be used up” as “extremely important” and 81% ranked it as either “extremely” or “somewhat 
important.” By the end of the study, four weeks following the Energy Forum, 60% ranked it as 
“extremely important” and 84% ranked it as “extremely” or “somewhat important.” In short, 
participants are attuned to renewable energy sources and strongly support their development. 
 
Two items rank closely behind “getting electricity from sources that will never be used up” – 
“minimizing air pollution” (63% “extremely important,” 81% “extremely” or “somewhat 
important” in T1, 45% and 80%, respectively, in T4) and “avoiding outages on hot days” (53% 
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and 75% in T1; 49% and 80% in T4). Both these items shifted somewhat from where they started 
to where they ended, but both consistently rank high compared with the other tested items.  
 
Between 80% and 85% of participants rank “minimizing air pollution” as “extremely” or 
“somewhat important” across the four questionnaires, an importance ranking equal to that of 
“getting electricity from sources that will never be used up.” And on the “extremely important” 
measure it ranks second highest, just behind “getting electricity from sources that will never be 
used up,” at 63%.  By the end of the study, however, only 45% of participants rank “minimizing 
air pollution as “extremely important” to them. Even so, it still ranks as fourth-most important on 
the “extremely important” scale for T4.  
 
While more than 8 in 10 participants consider “avoiding electricity outages on hot summer days” 
as “extremely” or “somewhat important,” as they gained greater insight into energy and energy 
planning through exposure to the Energy Briefing Book and day-long attendance at the Energy 
Forum, the importance of this item increased significantly, from 75% ranking it “extremely” or 
“somewhat important” in T1, to 83% in T2 and to 88% in T3. But, a month following the event, 
participant assessment of the importance of this item dropped to 80%.  Even so, it remains, along 
with “minimizing air pollution,” the second-most important item among those tested – only a 
few percentage points behind “getting electricity from resources that will never be used up.” 
 
“Reducing radioactive wastes” ranks fourth among the 10 items, with 71% considering it to be 
“extremely” or “somewhat important” at the end of the study (T4). And, it remains consistently 
in the 70% range across all four surveys. When just considering those who ranked it as 
“extremely important,” “reducing radioactive wastes” ranked third-most important on both T1 
(60%) and T4 (40%). Neither the Energy Briefing Book nor the Energy Forum had any 
measurable effect on this item.  
 
Two other items were ranked as “extremely” or “somewhat important” by nearly two-thirds 
(64%) of participants by the end of the study (T4), although both dropped in importance 
compared with where they started (T1). The first, “reducing the emission of gases that may 
contribute to global warming,” clearly has environmental implications while the second, 
“creating jobs in Arizona,” is strictly economic. “The importance of reducing emissions” rose in 
importance after participant exposure to the Energy Briefing Book and, again, immediately 
following the Energy Forum, but dropped significantly a month following the event – the time of 
the fourth and final interview (T4). During the T1 interview, 48% of participants ranked 
“reducing the emission of gases that may contribute to global warming” as “extremely 
important.” By the time of the T1 interview, that percentage had dropped to 41%. 
 
However, the importance of “creating jobs in Arizona” dropped precipitously as participants 
were exposed to the Energy Briefing Book and attended the Energy Forum. Prior to any 
exposure (T1), 82% ranked “creating jobs in Arizona” as “extremely” or “somewhat important.” 
Following exposure to the booklet (T2) such sentiment dropped to 74% and immediately 
following the Energy Forum (T3) it dropped again, to 68%. A month after the event (T4) it 
dropped to 64%. When just considering those who ranked it as “extremely important,” “creating 
jobs in Arizona” dropped from 60% in the T1 interview to 40% in T4. 
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By the time the fourth interview (T4) was conducted, one month following the Energy Forum, 
nearly six in 10 participants (59%) ranked “keeping electricity rates low for consumers” as 
“extremely” or “somewhat important” to them (42% ranked it as “extremely important”).  
However, that is a significant drop from the 80% who ranked it as “extremely” or “somewhat 
important” just prior to the Energy Forum (T2). Prior to exposure to the booklet (T1), only 66% 
ranked keeping rates low as “extremely” or “somewhat important.” 
 
“Using power produced in Arizona” is the ninth-most important item of the 10 tested. In fact, 
53% of participants consider it to be “extremely” or “somewhat important” to them. There was 
no significant change in opinions about this item across any of the four surveys; however, 
participants at the Energy Forum noted that Arizona must also focus on innovation and 
ingenuity, and that as a state and citizenry we need to think our way to better solutions.  
 
The 10th -ranked item, “avoiding facilities that detract from the scenic beauty of Arizona,” 
ranked far behind the other nine in importance. By the time the final survey was conducted, only 
21% considered this item as “extremely” or “somewhat important” to them, and only 10% 
consider it “extremely important.”   
 
Figure 11 presents survey respondents’ views on the importance (4 or 5 on the 5-point scale) of 
the 10 energy-related items measured. More than half of the participants felt that nine of the 10 
items15 were at least “somewhat important to them.”  
 

 
Figure 11. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15 One item was the exception: “avoiding facilities that detract from the scenic beauty of Arizona.” 
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As Figure 11 indicates, exposure to the two treatments, the Energy Briefing Book and the Energy 
Forum altered opinions temporarily (if not greatly) for most, but not all, items. But once 
participants returned home and were away from the “energy talk” for a month, most opinions 
returned to or near their pre-treatment levels.16  
 
What energy-related issues are of most concern to consumers?  
 
Figure 12 shows the percentage of respondents at T1, T3 and T4 that ranked each issue a 4 or a 5 
on a 5-point scale, with 5 being “extremely concerned.” Of the nine issues tested, four lead the 
way (at the end of the study (T4)) with more than 60% of participants expressing concern (rating 
them a 4 or 5 on a 5-point scale where 5 is extremely concerned). Of greatest concern to 
participants are “air pollution produced by burning fuel to make electricity” (66%), “radioactive 
waste from nuclear power plants” (65%), “the security of our power grid from terrorist attacks” 
(65%) and “greenhouse gases produced by burning fuel” (60%).  
 
These four “concerns” also lead the way when taking just the highest concern level (5 on the 5-
point scale) into consideration. “Radioactive waste from nuclear power plants” is the most 
widespread concern when just considering the percentage who ranked each item a 5, with 46% of 
participants rating their concern a 5, followed by “security of our power from terrorist attacks” 
(38%); “greenhouse gases produced by burning fuel” (34%); and “air pollution produced by 
burning fuel to make electricity” (34%). 
 
Three others – “global warming” (47% when taking a rating of 4 or 5 into consideration, with 
28% rating it a 5), “damage to river habitats from hydroelectric dams” (43%, 17%) and “loss of 
water resources from hydro electric dams, solar thermal facilities or other generating facilities” 
(41%, 21%) – concern more than four in 10 participants.   
 
The remaining two – “the cost of building renewable power plants” and “the visual impact of 
wind farms or high voltage transmission lines on the scenery of Arizona” – are low on the list of 
concerns, 32% and 14%, respectively.  When looking at just those who rated them a 5, 13% and 
9% indicated concern. 
 
With only one exception, all concerns rose immediately following the Energy Forum (T3) but 
dropped back to pre-treatment levels or below one month following the event (T4). It appears, at 
least for this set of items, it is possible to raise concerns in the short term but, once separated 
from energy information and education, levels of concern drop to pre-treatment levels. 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16 There were two exceptions. One was the drop in importance for “avoiding facilities that detract from the scenic 
beauty of Arizona,” which was perceived by participants as less important by T4 (T1 was 35% and T4 was 21%); 
and “creating jobs in Arizona,” which was also perceived as less important by the end of the process than at the 
beginning (T1 was 82% and T4 was 64%). 
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Figure 12. 
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SOURCE USAGE 
 

For the eight sources of energy addressed in this project – coal, energy efficiency, geothermal, 
hydroelectric, natural gas, nuclear, solar, and wind – participants were asked in each of the four 
polls to assess whether Arizona should increase, decrease or maintain its dependence on seven of 
the eight, excepting energy efficiency.17 Further, participants were asked to assess the 
harmfulness to the environment, expense and dependability of each of the eight energy sources. 
 
Perceived Usage of Energy Sources 
 
Figure 13 details participants’ opinions about usage levels of each source at four points in time, 
T1 – T4, with T1 administered before the treatment of the Energy Briefing Book and Energy 
Forum, T2 after receiving the Energy Briefing Book, T3 immediately following the Energy 
Forum, and T4 one month later. Participants were asked whether use of each source should be 
increased, decreased or kept at its current level in the future. 
 
On usage preferences the findings are clear: Across all four surveys, participants 
overwhelmingly favored increased use of renewable energy sources – solar and wind. In fact, 
one participant asked in the small group discussion, “What is the timeframe for implementing 
renewable projects?” This finding is consistent with the participants’ companion concern for 
environmental sensitivity.  
 
Equally striking was the participants’ consistent call, across all four surveys, for a reduced 
dependence on coal as an energy source. For each of the other four energy sources – geothermal, 
nuclear, hydroelectric, and natural gas – participant responses varied from survey to survey as to 
their level of future usage. T1 and T2 showed that participants favored an increased use of 
geothermal. But, following the Energy Forum, when T3 was conducted, the consensus was to 
maintain geothermal usage at its current level and, by the time T4 was administered, only a 
modest increase in geothermal was recommended.  
 
In fact, immediately following the Energy Forum (T3) the consensus was that coal usage should 
be decreased, solar and wind increased, and all other sources maintained at their current levels. 
But by T4, 30 days following the Energy Forum, while participants continued to call for 
decreased coal usage and the vast majority called for an increase in the use of solar and wind as 
energy sources, more than half preferred modest increases in each of the other sources. 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17	  Energy efficiency is a unique energy source that will be addressed in other sections of this report.  	  
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Figure 13.  
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Harmfulness to the Environment 
 
Participants were also asked to assess the harmfulness to the environment, expense and 
dependability of each energy source during each survey administration. Figure 14 presents 
participant responses to the question of how harmful they perceive each energy source to be to 
the environment, with 1 representing most harmful and 5 the least harmful.18    
 

 
        Figure 14. 

Participants clearly view renewable energy sources as the least harmful to the environment 
among the sources tested. All renewable sources receive high scores – indicating least harmful – 
from participants across all four surveys. In fact, solar and energy efficiency were rated 4.6, on a 
5-point scale, in the final survey, T4.  Wind was close behind at 4.4. Geothermal and hydro also 
are viewed as environmentally friendly with 4.1 and 3.9 scores, respectively. 
 
Coal, on the other hand, is viewed as most harmful among the sources tested, receiving a 1.9 
rating in the fourth survey – better than the 1.7, 1.6 and 1.5 it received in T1, T2 and T3, 
respectively, but still a full point below nuclear, perceived as the second-most harmful energy 
source at 2.9. 
 
Perceptions of harmfulness did not change greatly across the four surveys.  Neither the Energy 
Briefing Book nor the Energy Forum content moved opinions significantly. Solar, energy 
efficiency and wind were viewed as least harmful in the first survey and remained so throughout 
the remaining three surveys. Coal started at the bottom and stayed there, although it was viewed 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18 The responses were reverse-coded from the original survey items for Harmfulness so that the most positive 
attributes would be equated with the highest number.  
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more positively by the fourth survey than it was in any of the three preceding surveys. But, it still 
remained solidly in last place. 
 
Least Expensive 
 
Figure 15 reports the responses of survey participants to the question of how expensive they 
perceive each energy source is to produce with 1 representing the most expensive and 5 as least 
expensive.19    
 

 
         Figure 15. 

Energy efficiency is perceived not only as the least-expensive energy source, it is viewed by 
participants as the least-harmful energy source, as well. The perception of the cost for energy 
efficiency changed between the first poll (T1), when participants hadn’t received any educational 
material, and the second (T2), after they had received the Energy Briefing Book. The score for 
energy efficiency rose from 3.6 to 4.2, an indication that, after reading the Energy Briefing Book, 
participants viewed energy efficiency as a low-cost-to-produce energy source. Nuclear energy is 
at the other end of the scale – viewed as the most expensive to produce among the eight energy 
sources tested. While energy efficiency receives a 4.2 in the fourth survey (T4), viewed as least 
expensive, nuclear receives a 2.4, viewed as the most expensive. In fact, nuclear ended where it 
started in the first survey (T1), at 2.4. 
 
The remaining energy sources received scores of between a 3.0 (geothermal) and 3.4 (coal and 
wind) in the fourth survey (T4). With the exception of participants’ perceptions of the cost of 
producing energy from coal (they perceived coal as a less-expensive source by the end of the 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
19 Responses were reverse-coded from the original survey items for Expensiveness so that the most positive 
attributes would be equated with the highest number. 
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study than they originally believed) the education process didn’t affect opinions significantly. 
Coal was perceived to be more expensive in T1 (2.9) than in any of the subsequent surveys - T2 
(3.7), T3 (3.9), T4 (3.4). 
 
Dependability 
 
Figure 16 reports on the responses of survey participants to the question of how dependable they 
perceive each energy source is for generating electricity, with 1 being the least dependable and 5 
the most dependable.20    
 

 
           Figure 16. 

While solar- and wind-generated power scored positively with participants for both cost and 
environmental friendliness, both ranked near the bottom for dependability – 3.3 and 2.8 on T4, 
respectively. Both dropped significantly from their T1 assessment.  Quite simply, participants 
recognize that the sun doesn’t always shine and the wind doesn’t always blow. Geothermal is 
also rated low for dependability (3.1). Coal, nuclear and natural gas are seen as the most 
dependable, receiving scores of 3.8, 3.8 and 3.7, respectively, in the T4 survey.  

 

 

 

 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
20 The responses were reverse-coded from the original survey items for Dependability so that the most positive 
attributes would be equated with the highest number. 



	  

	  

29	  

ENERGY SOURCE PROFILES 

This section discusses each source from participant’s viewpoint including their opinions about 
cost efficiency, dependability and impact on the environment. Further, participants discussed 
each of the eight energy sources during the three small group sessions at the Energy Forum. 
Results from both these inquiries are included in this section to provide a comprehensive 
presentation of participants’ opinions of each of the eight energy sources. 

Coal  

Survey Results 

Participants’ perception of coal as an energy source is very straightforward (Figure 17).  They 
see coal as dependable, relatively inexpensive and environmentally harmful. As participants 
gained additional knowledge about the strengths and weakness of coal as an energy source, 
through exposure to the energy booklet and participation in the Energy Forum, opinions shifted. 
Their perceptions of coal moved in the direction of being less expensive, more dependable and 
more harmful. In nearly all instances, these changes in opinion are statistically significant.  

By the fourth survey (T4), 30 days following the Energy Forum, opinions about all three 
attributes moved in the opposite direction. That is, in the T4 interview, coal was perceived to be 
somewhat less dependable, more expensive and less harmful than it was immediately following 
the Energy Forum (T3). In short, opinions reverted back in the direction from which they started, 
before the educational process was initiated. Although, for dependability and expense, they did 
not revert entirely back to the participants’ original opinions, measured in T1.   

It is important to point out that even though opinions about coal were not as extreme as they 
appeared immediately following the Energy Forum, it is still viewed, very definitively, as a 
dependable, inexpensive and environmentally harmful energy source. 

	  

 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
             Figure 17. 
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Group Discussion 

During the small group discussions, many Energy Forum participants were surprised to learn that 
coal is an abundant resource that can provide energy for Arizona well into the foreseeable future. 
Additionally, they noted that Arizona already has the infrastructure in place to perpetuate coal-
generated energy, viewed as a big advantage compared against developing newer technologies 
for other energy sources.  

Participants, however, also recognized the potential negative environmental and health impacts 
of burning coal for electrical generation. One participant asserted “not all coal is created equal; 
some coal is really dirty.” As such, participants expressed interest in learning more about clean 
coal technology. During the small group discussions, some participants expressed the opinion 
that APS should invest in research and development to make coal safer for the environment and 
that public policy should focus on reducing emissions.  

On the other hand, some participants felt that clean coal was simply “a farce, a marketing ploy 
by special interest groups.” They acknowledged that coal provides a reliable source of energy 
while the state transitions to new technologies, but cautioned that overreliance on coal can slow 
progress towards renewable energy sources. While they clearly felt that no new coal plants 
should be built, they agreed that Arizona should continue to use existing plants.  

Participants also raised questions about social justice in relation to coal production. Many 
questioned how reducing coal dependency would affect the job market, especially in Navajo 
Nation where coal production in a major employer. Others admitted that they were unfamiliar 
with coal plant locations. One participant commented: “Coal mining and production is invisible 
to most of us. We don’t know where these plants are because we don’t live near them and we 
don’t have to work at them. But what will happen to the people who do work in this industry? 
What is the social justice impact?” 
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Geothermal Power Plants 

Survey Results 

Geothermal electrical generation is perceived to be “somewhat” inexpensive, “somewhat” 
dependable and not very harmful to the environment (Figure 18). Across the four surveys, 
participants’ opinions about geothermal expense and harmfulness remained consistent. 
Following the Energy Forum, however, perceptions of its dependability decreased significantly.   

Before the participants began to read about energy sources, and before attending the Energy 
Forum, most wanted to increase APS’s use of geothermal as an energy source. Following the 
Energy forum, however, they were far less inclined to want to do so. On the final survey some 
participants still advocated for increased use of geothermal, but at a modest level.	  

	  

 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
             Figure 18. 

 

Small Group Discussion 

Although many participants did not fully understand geothermal energy, they maintained that 
because it is a renewable resource, it should not be ruled out as an energy source in which APS 
should invest. Based on the information acquired at the Energy Forum, participants generally felt 
that there is not enough geothermal energy available in Arizona to be considered a significant 
resource and that APS should use it to supplement existing resources in their portfolio. Some 
participants expressed concerns about the ramifications of extracting heat from within the earth 
and questioned whether enough is known about the long-term effects of geothermal technology.   
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Hydro Power Plants 

Survey Results 

Much like geothermal, hydro power receives a somewhat neutral evaluation (Figure 19). It is not 
seen as harmful, but viewed as moderately expensive and reasonably dependable. Between the 
first poll and the last, participants’ view of hydro power’s harmfulness varied a bit. It was viewed 
as somewhat more harmful following the booklet and the Energy Forum, but by the time the 
final poll was taken, it had reverted to a less-harmful position.	  

 

 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
             Figure 19. 

 

Small Group Discussion 

Participants suggested environmentalists will strongly oppose any major hydro power 
construction in Arizona because water is such a scarce resource and dams have negative impacts 
on fish and other wildlife. Participants were surprised to learn, however, that Arizona does not 
get electricity generated from the Hoover Dam. 
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Natural Gas 

Survey Results 

There is no significant change in opinion about natural gas (Figure 20) between the first poll 
(T1), when participants had no detailed knowledge of energy planning, and the last (T4), after 
they had read the booklet, attended the Energy Forum and spent a month without any formal 
energy education. Between the two (T2 and T3), however, opinions shifted. Perceptions of 
natural gas’ dependability rose, while perceptions of its harmfulness declined. But, after a month 
away from energy planning exposure, opinions reverted to pre-treatment levels. That said, in 
spite of some concerns, the survey data give natural gas a relatively positive review, particularly 
as a non-harmful, dependable energy source.   

 

 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
             Figure 20. 

Small Group Discussion 

To most participants, the major problem with relying on natural gas for electricity generation is 
its price instability. Many have seen their gas bills fluctuate widely with changes in natural gas 
rates over the years and are concerned that prices in natural gas are too unpredictable to plan 
major, large-scale energy projects around. Others expressed concerns about the high cost of 
developing natural gas plants and suggested that capital could be invested in more financially 
stable sources.  

Participants agreed that natural gas is less polluting than coal but shared considerable concerns 
about its safety in homes and businesses. There is clearly confusion between natural gas 
residential service and natural gas used by the natural gas electricity generating plants. For 
example, one participant noted a recent gas explosion in a California neighborhood that she 
described as “very scary.” Another participant maintained that natural gas was indeed safe and 
that explosions mostly occurred from pipeline ruptures associated with poor maintenance of gas 
lines.  
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Some participants believed that natural gas plants require fewer jobs than other resource plants. 
Thus, investing in new natural gas plants would have a smaller impact on job growth than 
investing in nuclear or solar plants.   

Nuclear Power 

Survey Results 

Nuclear power is perceived as a dependable energy source (Figure 21). And, as participants 
became more knowledgeable, their opinions about nuclear power’s dependability rose. As is true 
with most variables in this study, however, in the final survey (T4), opinions began to revert to 
their starting point (T1). Even so, participants’ beliefs about nuclear power’s dependability rose 
significantly between the first survey (T1) and the last (T4).  

Nuclear power is perceived to be more expensive than any of the energy sources tested.  
Participants’ opinions about expense moderated somewhat following exposure to the booklet and 
attendance at the Energy Forum, but reverted to the pre-treatment level in the final survey (T4). 
While not perceived to be as harmful as coal, nuclear is seen as the second-most harmful energy 
source of the seven tested.21 Perceptions of nuclear power’s harmfulness stayed relatively flat 
across all four surveys.  

 

 

 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
             Figure 21. 

Small Group Discussion 

During the discussion groups, some participants expressed the belief that nuclear energy 
provides cheap, clean and reliable electricity. In fact, one participant asked, “Why did we ever 
stop building nuclear plants?” However, in the surveys, nuclear power was perceived to be the 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
21	  Energy efficiency was not measured on the harmfulness scale	  
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most expensive of the eight energy sources presented. Additionally, nuclear energy evoked more 
NIMBY (not in my backyard) complaints than any other resource. Participants mentioned fears 
about radiation and contamination during the discussions. They noted that nuclear waste does not 
just “go away” and expressed concerns with the industry’s ability to store nuclear waste safely 
over long periods of time. One participant commented, “It’s not ethically responsible to build 
additional nuclear facilities when there is no good plan to deal with the waste.” A few 
participants suggested looking to other countries like China and France, who rely heavily on 
nuclear energy, to develop additional waste storage technologies.  

Some participants believed nuclear facilities were targets for terrorist attacks and raised issues 
about national security. Others were concerned with the volume of water nuclear plants use to 
produce electricity.  

Some participants believed that nuclear development would positively impact the economy by 
creating high-wage jobs. However, most agreed that if Arizona invests in additional nuclear 
power, the power should stay in Arizona, not be sold to neighboring states. One participant noted 
that if Arizona chooses to invest in additional nuclear power, it should also invest in higher 
education so that there is a sufficient pool of engineers to manage these plants and identify 
innovative nuclear waste storage solutions.  

Solar Power 

Survey Results 

Solar was perceived to do little harm to the environment when participants were first queried 
(T1), prior to exposure to any energy planning educational material (Figure 22). Following 
exposure to the educational material, that perception persisted across the remaining three polls.  

Perceptions of solar power’s costs are comparable to geothermal, hydro and natural gas. Cost 
perceptions did not vary from survey to survey.  

Participant views of solar power’s dependability did, however, change measurably between the 
first (T1) and second survey (T2).  Prior to exposure to the energy booklet, solar power was 
viewed as very dependable.  In fact, in the first survey (T1), solar was viewed as the most 
dependable source of the seven tested. By the second survey (T2), following exposure to the 
booklet, solar was rated as the second least dependable, trailing only wind power. 
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 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
Figure 22. 

Small Group Discussion 

Participants were generally surprised to learn that solar energy accounts for only 3% of APS’ 
energy portfolio mix. One participant said, “It’s a natural thing to think that Arizona is the prime 
location for solar energy,” since we get more than 300 days of sunshine. Generally, participants 
understood and agreed that other energy sources are needed to ensure a reliable flow of 
electricity. They noted that solar energy is not available at night and that storage technologies are 
not yet mature.   

While both the energy booklet and the Energy Forum addressed solar in the larger context and as 
a part of the power grid, many participants still view solar from a “panels on rooftops” 
perspective. As a result, part of the small group discussion about solar energy centered on 
individual solar usage rather than solar in the larger context.   

Several participants agreed they needed more information about solar power before they felt able 
to determine if an individual investment in solar energy was right for them. For example, people 
asked questions like: “How much do solar panels cost?  What is the return on investment? What 
tax breaks are available? What maintenance is required for solar panels? How long will my 
panels last and how frequently do I have to and service them? What is the process for selling my 
excess power to APS?” 

A few participants spoke about their experiences with solar panels and raved about the energy 
they are generating and the money they are saving. When asked if there were any downsides to 
installing solar panels, the participants answered that the initial upfront cost can be a barrier for 
many people. One participant felt that “those in the higher economic brackets will have to take 
the first step to adopt these new technologies to drive down the costs and barriers for other 
consumers.” Still, many felt that a lack of investment in solar technology is not socially 
responsible. One person commented, “We should build solar because it’s the right thing to do.”  
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Wind Turbines 

Survey Results 

Like solar and energy efficiency, wind power is perceived as “environmentally friendly.”  And, 
while that perception persisted across all four surveys, it did erode slightly between the first 
survey and the last (Figure 23). Even so, it is seen as a non-harmful power source. Wind is also 
seen as relatively inexpensive when compared against the other seven energy sources tested.  
The perceived expense is roughly the same as that for natural gas.   

Like the perception of wind’s harmfulness – or lack thereof – the perception of its expense did 
not change over the four surveys. Wind’s dependability, on the other hand, scores the lowest of 
the seven energy sources tested.22 While wind’s dependability was above a 3, on the 5-point 
scale, in the first survey it dropped significantly following participant exposure to the booklet 
and remained there through the final two surveys. 

	  

 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
Figure 23. 

Small Group Discussion 

Participants were generally positive about wind energy and felt that wind could be a great 
resource to meet Arizona’s electricity needs. They commented that wind is abundant in certain 
parts of Arizona such as Eloy, the Petrified Forest and Holbrook. These communities have the 
greatest potential for producing valuable wind energy for the state. The primary concern 
expressed by participants with wind energy was that wind is an intermittent resource and 
therefore cannot be solely relied upon to be a significant energy provider. Other downsides to 
wind energy were NIMBY issues related to wind turbines, the acreage needed to develop large-
scale wind farms, the destruction of birds and the need for additional transmission lines. Some 
participants believed that APS should not invest money in wind farms but instead wind farms 
should be privately owned and should sell energy to the utilities. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
22	  Energy efficiency was not tested for dependability	  
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Energy Efficiency 

Survey Results 

Energy efficiency was measured on only two scales, harmfulness and expense (Figure 24). For 
both measures energy efficiency scored at or near the top compared with the other seven energy 
sources. On the harmfulness scale it tracked upward from an already lofty position (4.4 on a 5-
point scale) and finished even higher (4.6) by the time the last measure (T4) was taken.  

Further, it is perceived as the least-expensive energy source among those tested. As is true of the 
perception of energy efficiency’s harmfulness, perceptions of its expense improved as 
participants became more knowledgeable. While there was some drop-off between the third (T3) 
and fourth measurement (T3), perceptions of energy efficiency’s harmfulness and expense were 
the best among the eight tested energy sources. 

	  

 Least	  Harmful	  =	  5	    Least	  Expensive	  =	  5	   X	  	  Most	  Dependable	  =	  5	  
Figure 24. 

Small Group Discussions 

There was general agreement among participants that APS needs to do a better job educating 
people about Energy Efficiency as it relates to individual conservation efforts and as it relates to 
demand-side management. For many participants, the Energy Briefing Booklet and Energy 
Forum were their first introduction to energy efficiency as a resource. One participant said: 
“Eventually everyone will benefit from energy efficiency. If we use our energy more sparingly, 
we can offset some of the negative impacts of other portfolio assets.” Some participants were 
concerned that APS is not offering the latest technology to customers that would aid them in 
being more energy efficient. Items mentioned were smart meters, advanced electricity 
monitoring systems and pre-paid electricity plans. Not all participants were excited about the 
concept of demand-side energy management. One commented: “We are all spoiled; we don’t 
want to cut back usage.” While another person concluded: “There should be a tax on energy 
gluttons.” And still another said: “I’m willing to pay for the freedom to use electricity whenever 
I want it.” 
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ATTITUDES ABOUT ENERGY RESOURCES AND USE 
 

Participants were asked to state their degree of agreement on 18 statements, with 1 being 
“strongly disagree” to 5 being “strongly agree.” Each of these 18 statements was tested on three 
of the four surveys – the baseline survey administered at the beginning of the project (T1), the 
survey immediately following the Energy Forum (T3) and the survey administered 30 days 
following the Energy Forum (T4). 
 
Among the attitude/opinion questions, two areas emerged with the low levels of participant 
agreement:  
 

• “Renewable energy is not worth the money it will take to develop it” (9% at T1, 5% at T3 
and 11% at T4). 

• “We have enough reserves of coal and natural gas in the U.S. to provide for our energy 
needs for centuries” (35% at T1, 40% at T3 and 39% at T4). 

 
Alternatively, two areas demonstrated the highest levels of agreement among participants: 
 

• “State and federal regulations affect electricity prices in Arizona” (90% T1, 93% T3 and 
91% at T4). 

• “I would not object to having solar panels installed on roofs in my neighborhood” (97% 
at T1, 95% at T3 and 97% at T4). 
 

Effect of the Energy Form (T1 to T3) 
 
From T1 survey administration to T3 administration, immediately following the Energy Forum, 
attitudes toward three statements showed significant change: 
 

• “Arizona has rich deposits of coal” – an increase in agreement from 30% to 49%. 
• “Utility companies have been paying too little attention to the benefits of increased 

energy efficiency and too much attention to developing new power sources” – a decrease 
in agreement from 44% to 30%. 

• “I would be willing to pay more for electricity so that low-income households can buy 
electricity at a lower price than high-income households” – a decrease in agreement from 
41% to 28%. 

 
Most attitudes remained unchanged immediately following the Energy Forum.  
 
One-month Follow-up Survey Administration (T4) 
 
The majority of attitudes at the one-month follow-up interview (T4) remained consistent with 
attitudes immediately following the Energy Forum. However, five specific statements 
demonstrated significant changes from either T1 or T3 attitudes by follow-up survey 
administration: 
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• “Arizona has rich deposits of coal” – the T3 increase in agreement was maintained by T4 
at 57%. This was a significant increase from 30% at T1. 

• “Utility companies have been paying too little attention to the benefits of increased 
energy efficiency and too much attention to developing new power sources” – T3 levels 
of agreement were maintained by T4 at 30%, which was a significant decrease from 44% 
at T1. 

• “Renewable energy is not worth the money it will take to develop it” – agreement 
significantly increased from 5% at T3 to 11% at Time 4, levels consistent with T1 
agreement (9%). 

• “I would be willing to have a power generating plant built near my home if it meant more 
jobs in my community” – agreement significantly increased from 46% at T3 to 61% at 
T4, levels consistent with T1 agreement (52%). 

• “I would be willing to pay more for electricity so that low-income households can buy 
electricity at a lower price than high-income households” – agreement at T4 (41%) 
increased significantly from T3 (28%) to levels consistent with T1 (41%). 

 
Description of Individual Attitude Statements 
 
The following section describes participant responses on the 18 individual attitudes statements 
included in the surveys administered at T1, T3 and T4. Specific trends, whether increases or 
decreases in agreement, are noted for each figure provided. Additionally, participant insights 
captured during the moderated sessions at the Energy Forum are used to augment attitude 
statements described below.  
 

Percentage agreement with “We have enough reserves of coal and natural gas  
in the U.S. to provide for our energy needs for centuries.” 

 

 
   Figure 25. 
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Figure 25 indicates that by T3, 40% of participants agreed that reserves of coal and gas would be 
abundant for centuries, as compared to 35% at T1 (5% point difference; p = .39)23. This increase 
was maintained by T4, one month following the Energy Forum (T3-T4 1% point difference; p = 
.90). 
 
Many Energy Forum participants were surprised to learn coal is an abundant resource that can 
provide energy for Arizona well into the foreseeable future. Additionally, participants noted that 
the state already has the infrastructure in place to continue coal generation, which is a big 
advantage over developing newer technologies. However, all participants recognized the 
potential negative environmental and health impacts of coal generation. As one participant 
pointed out “not all coal is created equal; some coal is really dirty.” Consequently, participants 
expressed interest in learning about clean coal technology. They strongly felt that APS and the 
state should invest in research and development to make coal safer for the environment. 
However, there were some participants who felt that clean coal was simply “a farce, a marketing 
ploy by special interest groups.” Regardless of the position taken, pollution from burning coal is 
a concern for APS customers. 

 
Percentage agreement with “Arizona has rich deposits of coal.” 

 
  Figure 26. 
 
In Figure 26, agreement among participants with the statement that Arizona has rich deposits of 
coal increased significantly, from 30% agreement at T1 to 57% agreement by T4 (27% point 
difference; p = .00). This upward trend increased steadily across all three survey administrations. 
 
 
 
 
 
 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
23	  The “p” values used throughout this report refer to whether differences in response to the same question, over 
time, are statistically significant (.05 or lower) or insignificant (higher than.05)	  
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Percentage agreement with “Utility companies have been paying too little attention to the 
benefits of increased energy efficiency and too much attention to developing new power 

sources.” 

 
                                     Figure 27. 
 
Figure 27 shows agreement among participants that utility companies have been paying too little 
attention to energy efficiency and too much attention on developing new sources decreased 
significantly by T3, from 44% agreement at T1 to 30% agreement at T3 (14% point difference; p 
= .02). This decrease was maintained at 30% agreement by the final survey administration. 

 
Percentage agreement with “Renewable energy is not worth the money it will take to 

develop it.” 

 
                                     Figure 28.  
 
Only a fraction (9%-11% between T1 and T4) in Figure 28 agreed with the statement that 
renewable energy is not worth the money to develop it. However, there was a small, yet 
significant, 6% increase in agreement between T3 and T4 (p = .03), immediately after the Energy 
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Forum and one month later. Even so, nearly nine in 10 participants did not see money as a barrier 
to the development of renewable energy sources. 

 
People won't reduce their electricity use without government or utility incentives. 

 
                              Figure 29.  
 
At T1 in Figure 29, 50% of participants agreed that individual reductions in energy use would 
require incentives. This level of agreement showed a small dip immediately following the 
Energy Forum (44% at T3; p = .30) and increased only slightly, to 55%, by T4 (p = .42). 
 

Percentage agreement with “In the future, the relative price 
of electricity will be higher than it is today.” 

 
        Figure 30. 

 
An overwhelming majority of participants at each survey administration in Figure 30 indicated 
that prices for electricity will be higher in the future. By T4, one month following the Energy 
Forum, rates of agreement are generally uniform among all of the participants completing the 
final survey at 94% (T1-T4 7% point difference; p = .05). 
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Percentage agreement with “When I consider electricity,  
the most important thing to me is the amount of my monthly bill.” 

 
                                    Figure 31. 
 
In Figure 31, over half of the participants are primarily concerned with the amount of their 
monthly bills at each time point, ranging between 54% agreement and 57% agreement. There 
was no significant change in levels of agreement across each survey administration time point 
(T1-T4 0% point difference; p = 1.0). 

 
Percentage agreement with “State and federal regulations 

affect electricity prices in Arizona.” 

 
                             Figure 32. 

 
Figure 32 demonstrates that most participants agree that state and federal regulations affect 
electricity prices in Arizona. These high levels of agreement, between 90% and 93%, occurred at 
each survey administration (T1-T4 1% point difference; p = .70). 
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Percentage agreement with “Arizona should produce  
all the electrical energy it needs within the state.” 

 
                                    Figure 33. 
 
Seventy percent of participants in Figure 33 felt that Arizona should produce all of the electricity 
it needs in-state at T1. Rates of agreement with this statement dropped by T3 and T4, but only by 
5% to 10% (p = .33 and .07, respectively). Overwhelmingly, participants believe electricity 
production should primarily remain within Arizona. 
 

Percentage agreement with “I would be willing to have a power generating plant 
built near my home if it meant more jobs in my community.” 

 
                                    Figure 34. 
 
In Figure 34, the percentage of participants willing to have a power generating plant in their 
communities for the sake of job production increased significantly, from 46% at T2 to 61% one 
month following the Energy Forum (15% point difference; p = .01). 
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Percentage agreement with “I would not object to having 
a wind farm located near my home.” 

 
                                    Figure 35 
 
Nearly two-thirds of participants at T1 and T4 (71% and 72%, respectively) in Figure 35 
reported agreement with having wind farms in their communities. The rate of agreement dropped 
by 9% immediately after the Energy Forum (p = .09); however, this decrease was not maintained 
by the final survey administration (T3-T4 10% point difference; p = .05). 
 
 

Percentage agreement with “I would not object to having  
solar panels installed on roofs in my neighborhood.” 

 
                                    Figure 36. 
 
The vast majority of participants in Figure 36 reported agreement with having solar panels 
installed on neighborhood roofs, with percentages upwards of 95%-97% at each survey 
administration (T1-T4 p = .74). 
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Percentage agreement with “I would be willing to pay more for electricity so that  
low-income households can buy electricity at a lower price than high-income households.” 

 
                                           Figure 37.  
 
Less than half the participants in Figure 37 were willing to pay more for electricity to allow low-
income households to purchase electricity at a lower price, with 41% agreement at T1 and T4 
(0% point difference; p = 1.0), and a significant drop in agreement at T3, immediately following 
the Energy Forum (T1-T3 14% point difference; p = .01). 
 

Percentage agreement with “I would be willing to pay more for electricity 
from sources that consume little or no water.” 

 
                                    Figure 38.  
 
At each time point in Figure 38, most participants reported a willingness to pay more for 
electricity from resources that consume little water, with rates of agreement between 59% and 
64% (T1-T4 2% point difference; p = .72). 
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Percentage agreement with “We should reduce our use of coal  
to generate electricity to decrease pollution in Arizona.” 

 
                                    Figure 39. 
 
In Figure 39, 8 of 10 participants at each survey administration reported agreement with reducing 
use of coal in an effort to decrease pollution in Arizona. By T4 administration of the survey, 
fewer participants reported agreement with reducing coal use. This downward trend, while non-
significant, is consistent with the observed lower perceptions of coal’s harmfulness to the 
environment one month following participation in the Energy Forum and reviewing the Energy 
Briefing Book (see Figure 13 in section ENERGY SOURCE PROFILES). 
 

 
Percentage agreement with “A permanent site to store nuclear waste 

 should be developed before constructing new nuclear power plants in Arizona.” 

 
                                    Figure 40. 

 
The majority of participants agreed that permanent sites for nuclear waste storage should be 
determined before new facilities are constructed. These agreement rates (between 77% and 84%) 
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were maintained at each survey administration (T1-T4 6% point difference; p = .24). As stated 
earlier in this report, this does not factor in the effects of the Japanese nuclear crisis following the 
March 11, 2011, earthquake and tsunami. 

 
Percentage agreement with “The state of Arizona should encourage the shift  

to renewable energy resources by continuing to require that a certain 
percentage of electricity be generated from renewable sources.” 

 
                             Figure 41. 

 
The vast majority of participants in Figure 41 reported a desire for Arizona to encourage more 
renewable energy use by requiring that a percentage of electricity be produced from renewable 
resources. This was a consistent finding across all time points, with agreement rates ranging from 
85% to 90% (T1-T4 5% point difference; p = .23). 
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Percentage agreement with “I would be willing to pay more on my 
 monthly power bill to fund rebates that lower the purchase cost  

for those who install solar panels at their home or business.” 

 
                                    Figure 42. 
 
Fewer than half of participants in Figure 42 at each time point reported a willingness to pay more 
per month to fund rebates for those that install solar panels on their homes or businesses. There 
was no shift in opinion across all three surveys (T1-T4 2% point difference; p = .82).	  
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THE EFFECTS OF EDUCATION ON OPINIONS AND ATTITUDES 
 

 
One goal of this project was to determine whether educating utility customers about energy and 
energy planning would impact their attitudes, knowledge and opinions about energy. And if so, 
what would the measurable impact be. Further, we wanted to determine whether those changes in 
attitudes and opinions would persist over time.   
 
Changes in Attitudes and Opinions from Survey to Survey 
 
Participants were given two educational treatments to increase their knowledge of sources, 
energy and energy planning. First, participants received the Energy Briefing Book, produced by 
Morrison Institute in partnership with the Collaborative Committee, immediately following the 
initial survey (T1). Next, participants attended the daylong Energy Forum, which included two 
panel discussions with energy experts and three 1- to 1½-hour-long, small group discussions 
about energy and energy planning. 
 
These educational experiences resulted in shifts in knowledge, attitudes and opinions in the short 
term. However, those shifts vanished or were tempered over time – reflected in their attitudes 
and opinions 30 days following the Energy Forum (T4). With only a handful of exceptions, 
changes in attitudes and opinions were modest when comparing where participants stood on 
issues in T1 and where they stood on those issues in T4. For many of the variables, analysis 
shows no significant change in attitude or opinion from the initial measurement (T1), when most 
participants knew little or nothing about energy and energy planning, to the fourth survey (T4), 
after they had been exposed to a great deal of information about energy and energy planning.  In 
short, many changes in attitudes and opinions didn’t stick; they were short-term, suggesting that 
affecting permanent changes in attitudes and opinions requires ongoing reinforcement, at least 
until those new attitudes and opinions become a part of the individual’s belief system. 
 
Further, results of the education process show an effect for participants who responded with “I 
don’t know” on the initial questionnaire (T1). As demonstrated in Table 2, for almost every 
energy source where the attitudes about usage, harmfulness, expensiveness and dependability 
were measured, there was a significant reduction in the number of participants reporting no 
opinion or “I don’t know” between the first (T1) and last (T4) surveys. The following table 
reports the percentages of people who answered “I don’t know” for surveys T1 and T4.   
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Percentage Of Sample That Responded “I Don’t Know” 

  Coal Geo Hydro Gas Nuclear Solar Wind Energy 
Eff 

T1 2.7 14.7 1.6 3.3 3.8 0.5 3.3 n/a  
Usage T4 0.6 11.0 4.4 3.8 0.6 1.3 1.3 n/a 

T1 1.1 9.8 1.1 1.6 0.5 2.2 3.8 14.7  
Harmfulness T4 0.6 4.4 1.3 1.3 0.6 1.3 0.6 1.9 

T1 9.8 20.7 11.4 7.6 8.2 7.1 7.6 17.9  
Expensiveness T4 0.0 7.5 3.8 1.9 1.3 0.0 0.6 1.3 

T1 2.7 16.3 1.6 1.6 2.2 0.5 0.5 26.6  
Dependability T4 0.0 8.2 1.3 0.6 0.0 1.3 0.6 5.7 

Table 43. 
 
As Table 43 shows, between T1 and T4 the percentage of participants who “didn’t know” or 
didn’t have an opinion was reduced across most energy sources, with the exception of usage of 
hydro, natural gas and solar; the harmfulness of hydro and nuclear; and the dependability of solar 
and wind.  For those questions, a comparable percentage of participants (comparing T1 with T4) 
were unable to form an opinion even after exposure to the education treatments. However, the 
largest reductions in the percentage of participants who “didn’t know,” were related to energy 
efficiency and the cost of energy sources, indicating that these were topics participants knew the 
least about at the beginning of the study, thus they made the greatest gains in forming an opinion 
by T4. Overall, these reductions in “I don’t know” responses indicate that many people who hold 
no opinion prior to educational exposure will form an opinion that is sustainable over time after 
educational exposure.  
 
 
Impact of the Energy Briefing Book on Perceptions of Sources (T1 to T2) 
 
So, overall, how much impact did the Energy Briefing Book have on attitudes and opinions?  In 
addition to the response changes among participants who responded, “I don’t know,” in T1, there 
were some statistically significant changes in opinions and attitudes between the time of the first 
survey (T1) and the second (T2). Between the two measures participants were provide a copy of 
the Energy Briefing Book – the only energy education item provided to them by the research 
team during this time period.  Obviously it is difficult to attribute any or all changes in attitudes 
and opinions to a single variable (the book). However, the book specifically addressed energy 
and energy planning, so we surmise that changes in attitudes and opinions were, in all likelihood, 
the result of exposure to the booklet. 
 
Importance of Issues 
 
The Energy Briefing Book had minimal impact in changing opinions about what participants 
consider important related to energy. Of the 10 items tested for importance, opinions about only 
one item changed significantly following exposure to the book. Participants felt that “keeping 
electricity rates low for consumers” was a more important issue after reviewing the book (T2) 
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compared with how they felt prior to receiving it (T1). However, immediately following the 
Energy Forum (T3), opinions about this issue returned to the pre-book level (T1) and, 30 days 
following the Energy Forum (T4), the level of importance afforded this issue continued to 
regress to T1 levels. There was no significant change in opinion for any of the other nine 
“importance” items tested. 
 
Harmfulness of Energy Sources 
 
Changes in opinions about the harmfulness of three of the energy sources occurred between T1 
and T2 – nuclear, energy efficiency and hydro. Perceptions of harmfulness increased during that 
time period for nuclear power and hydro plants, while it declined for energy efficiency. It is 
important to point out that while there was some statistically significant shifting of attitudes and 
opinions, these shifts were relatively small and did not seriously alter the participants’ overall 
view of the harmfulness, or lack thereof, of the tested energy sources. 
 
Expense in Producing Power from Energy Sources 
 
Opinions about the expense for producing power from coal and from natural gas changed from 
T1 to T2. In both cases the perception of the expense declined – that is the cost of production 
was perceived to be cheaper after exposure to the Energy Briefing Book. The perceived cost for 
energy efficiency was also reduced after exposure to the book. 
 
Dependability of Energy Sources 
 
The perceived dependability of coal, gas and nuclear power rose following exposure to the 
Energy Briefing Book. The perception of the dependability of solar and wind, on the other hand, 
dropped precipitously, solar by more than a full point and wind by three-quarters of a point. Even 
taking all the variables from the study into consideration, this is one of the biggest changes seen 
in the study. 
 
 
Impact of the Energy Forum on Perceptions of Sources (T2 to T3) 
 
Did the Energy Forum impact attitudes and opinions? For some variables there were changes, 
but for most, attitudes and opinions stayed where they had started at the beginning of the day. 
 
Importance of Issues 
 
For two of the tested variables, “keeping electricity rates low for customers” and “avoiding 
facilities that detract from the scenic beauty of Arizona,” participants’ rating of importance 
declined significantly. In the T2 survey – prior to the Energy Forum - 80% of participants rated 
“keeping electricity rates low for customers” as important but, following the Energy Forum (T3), 
only 67% rated it as important. “Avoiding facilities that detract from the scenic beauty of 
Arizona” dropped from 45% considering it important on the T2 survey to 32% on the T3 survey. 
There was no significant change for any of the other eight importance topics. 
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Harmfulness of Energy Sources 
 
Opinions about the harmfulness of the energy sources were essentially unaffected by the 
information participants acquired during the Energy Form. Opinions changed significantly only 
for natural gas. Following the Energy Forum, perceptions of natural gas’ harmfulness decreased. 
 
Expense in Producing Power from Energy Sources 
 
Opinions about the expense of producing power from the energy sources remain unchanged for 
all eight sources comparing the results from surveys T2 and T3. 
 
Dependability of Energy Sources 
 
The Energy Forum did have effects on perceptions of dependability, although none changed to 
the degree that the overall perceptions of the sources’ dependability were altered dramatically. 
Four of the sources – coal, nuclear, solar and wind – were perceived to be more dependable 
following the Energy Forum (T3) than just prior to it (T2).  For solar and wind, this rise followed 
a precipitous drop following exposure to the Energy Briefing Book – between T1 and T2.  
Consequently, while there was a slight rise in perceptions of the dependability of solar and wind, 
there remained a significant drop from T1 to T3. There was a significant drop in the perception 
of the dependability of geothermal following the Energy Forum (T3), as well.  
 
 
Impact of Briefing Book/ Energy Forum on Perception of Sources (T1 to T4) 
 
While there were attitude and opinion changes throughout the educational process, 30 days or 
more following the process, some participants’ opinions and attitudes reverted to pre-study 
levels. The education process serves to alter attitudes and opinions as the process is ongoing, but 
once that process ends, there is a “snap-back” effect – many attitudes go back to where they 
started. 
 
For only two of the opinion/attitudes questions about energy, among the 18 asked, did participant 
opinions change significantly from the first (T1) to the final (T4) survey. For the other 16 
questions, participants’ opinions were the same in the first and last surveys despite the fact that 
they had gone through two educational processes – the Energy Briefing Book and the Energy 
Forum.  
 
Among the nine “concerns” questions, there was no instance of a concern changing significantly 
when comparing the initial response to the question, the first survey (T1), and the last (T4). 
 
For only two of the 10 “importance” questions was there a statistically significant difference 
when comparing the initial responses (T1) with the responses on the last survey (T4). 
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In measuring participants’ perceptions of the attributes of each energy source – harmfulness, 
expense and dependability – there were numerous instances of significant shifts of opinion from 
their initial position (T1) to their final one (T4). When measuring harmfulness there were 
statistically significant changes for four of the eight sources comparing the first survey (T1) to 
the last (T4). For the expense variable there was a statistically significant change for two of the 
eight sources and for dependability, five significant changes among the seven energy sources 
tested (energy efficiency was not tested for dependability). 
 
In summary, some attitudes and opinions about the eight energy sources tested in this research 
shifted during the study period (from T1 to T2 and T2 to T3), presumably as a result of the two 
education treatments – the Energy Briefing Book and the Energy Forum. And, the majority of 
participants who expressed no opinion (those who answered “don’t know” to questions) showed 
the largest changes in response – shifting from holding no opinion to forming an opinion. 
Therefore, in this study education promulgated real, sustained benefits for those with no 
knowledge of specific energy information. The education process can also alter opinions of those 
who already hold opinions but, when the education process ceases, many opinions go back to 
where they started. Again, continued education appears to be critical if opinion/attitude changes 
are to be sustained.     
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APPENDIX A: Surveys T1-T4  

Survey T1 
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Survey T2 
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Survey T3 
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Survey T4 



	  

	  

70	  



	  

	  

71	  



	  

	  

72	  



	  

	  

73	  

 

 



	  

	  

74	  

APPENDIX B:  PARTICIPANT DEMOGRAPHICS AND METHODS 

Energy Forum                                   
Attendee Demographics 

Gender 	  	  

  Male 43.5% 
  Female 56.5% 
Age    
  18-24 0.0% 
  25-34 9.4% 
  35-44 11.7% 
  45-54 21.1% 
  55-64 26.1% 
  65+ 31.7% 
Location   
  Other Counties 22.8% 
  Maricopa 77.2% 
Highest Level of Education   
  Some H.S./H.S. diploma 20.2% 
  Some College/Bachelor's 36.6% 
  Advanced Degree 43.2% 
Household Income   
  Less than $30,000 19.5% 
  $30,000 - $49,999 25.8% 
  $50,000 - $74,999 23.3% 
  $75,000 - $100,000 10.1% 
  $100,000+ 21.4% 
Ethnicity   
  Caucasian 85.3% 
  African American 1.1% 
  Hispanic 8.2% 
  Native American 2.2% 
  Asian 3.3% 
Marital Status   
  Single 14.8% 
  Married 64.5% 
  Widowed/Divorced 20.8% 

 
    Table B-1. 
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The Informed Perception Process 

This study uses an Informed Perception methodology which moves study participants through an 
educational process to determine whether exposure to specific, unbiased information affects 
attitudes and opinions about a particular topic. For this project, participants were exposed to an 
energy resource booklet and an energy forum which featured panel discussions from energy 
experts and small moderated group discussions. The Informed Perception process is designed to 
provide public input that is both representative of a particular target audience and informed by 
balanced, accurate information.  
 
Sampling and Recruitment 

Sampling and recruitment for this project was conducted by Behavioral Research Center (BRC), 
an independent market and public research firm headquartered in Phoenix, Arizona. BRC 
recruited a representative sample of APS customers from across Arizona through Random Digit 
Dialing and administered four (4) surveys to study participants at four different points in time 
(T1, T2, T3 and T4). The survey instruments were designed by Morrison Institute with content 
input from a 26-member Collaboration Committee representing a diverse cross-section of 
Arizona energy experts and technical input from BRC. The surveys are included in Appendix A. 
.   
Time 1 (T1) Survey and Energy Forum Recruiting Sample Disposition 

Total sample loaded 32,500 
Total non-completed interviews 

• No answer 
• Answering machine 
• Refusals 
• Business/Government phone 
• Fax number 
• Blocked call 
• Phone busy 
• Respondent never available 

31,417 
10,659 
6,149 
4,362 
3,455 
2,827 
2,407 
792 
766 

Total completed interviews 
• Time 1 (T1) 
• Time 1 (T1)+ Energy Forum 

Recruitment 

1,083 
800 
283 

*T1 sampling and Energy Forum recruitment occurred from October 13, 2010 to November 28, 2010. 
Table B-2. 

 
Surveys T2 and T3 were administered at the Energy Forum on December 4, 2010 to the 183 
participants who attended. 
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Time 4 (T4) Survey Sample Disposition 

Total sample loaded 
(Energy Forum Participants) 

183 

Total non-completed interviews 
• No answer (repeated attempts) 
• Answering machine (repeated attempts) 
• Refusals 
• Disconnected phone 
• Respondent never available 

24 
4 
5 
7 
5 
3 

Total completed interviews 159 
*T4 sampling occurred from January 4, 2011 to January 24, 2011. 
Table B-3. 

The Briefing Document 

The energy resource booklet was created by Morrison Institute for Public Policy with input from 
a 24-member Collaborative Committee representing a diverse cross-section of Arizona energy 
experts. The booklet was designed to serve as balanced and unbiased educational material 
provided to the Energy Forum participants about the eight energy sources- coal, natural gas, 
nuclear, solar, wind, hydro, geothermal, and energy efficiency- being considered to meet 
Arizona’s energy needs.  
 
Qualitative Analysis 

Moderator notes from the three, one hour participant breakout sessions at the Energy Forum 
were analyzed to determine trends and themes that emerged about energy planning and resource 
options for APS. Additionally, notable quotes and specific recommendations made by the 
participants were captured in the analysis and used to bolster the quantitative results presented in 
this report. The qualitative analysis is particularly useful in understanding the impact of the 
information presented at the Energy Forum by the expert panelists and the moderated small 
group discussions. The qualitative analysis may also elucidate the measurable shifts in opinion 
between the T2 and T3 surveys.  
 
Quantitative Analysis 

Comparisons across time points 

Several assertions in this report consider the differences between participants’ opinions and 
attitudes across time, such as before and after the event.  The differences noted as statistically 
significant in this report are based on paired t-tests that compare the average difference in 
individual responses to the sampling error of those differences.  Specifically, if yit is the answer 
for individual i at time t and yit+1 is the answer to the same question but at a different time point 
t+1, then we can:  
 
Calculate the difference di for each individual  



	  

	  

77	  

 

Find two important quantities, the average difference across all individuals 

 

Determine the standard deviation of those differences where N is the number of cases.  

 

With these two quantities in hand, we are able to calculate the paired t-test of difference for 
matched pairs which is a statistic with n-1 degrees of freedom.  This statistic is then evaluated 
against the t-distribution and if its probability is less than or equal to 0.05, then we consider the 
difference to be statistically significant. 
 

 

For proportions, we used a two-sample test of proportions.  If pt is the proportion of y = yes 
(coded as 1) at time t and pt+1 is the proportion at time t+1, then our z-statistic was then 

 

This statistic is then evaluated against the normal distribution and if its probability is less than or 
equal to 0.05, then we consider the difference to be statistically significant.  
 
The cost analysis employed two types of regression analysis. To calculate the adjusted averages, 
we used simple linear regression to predict dollar values that respondents agreed to with income, 
amount of bill, and age grand mean centered.  This made the intercept represent a typical APS 
customer’s average dollar amount they were willing to pay for each individual program. 
 
The other type of regression we used was an ordered logistic regression.  This generalized linear 
model makes the assumption that the observed categories (0%, 5%, 10% and 20% of 
respondents’ bills) represented responses (although not evenly spaced) from a latent continuous 
trait. These models helped us ascertain which predictors were associated with categorical 
responses.  
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APPENDIX C: PROCESS FLOW CHART 

 

 Flow Chart Of Price Point Questions 

 

Figure C-1. 

	  

	  

	  

                      APPENIDIX D: PRICE POINT FREQUENCY TABLES 

Distribution of responses to "Would you be willing to pay an additional X% per month for your 
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electrical bill now if it would assure a significantly cleaner environment for Arizona?" 

Price point Frequency Percent 

Nothing 31 23.7 
5 % of bill 13 9.9 

10 % of bill 17 13 
20 % of bill 70 53.4 

Total 131 00.0 
Table D-1. 

Distribution of responses to "Would you be willing to pay an additional X% per month for your 
electrical bill now if it would assure an uninterrupted supply of electricity for Arizona?" 

Price point Frequency Percent 

Nothing 54 42.5 
5 % of bill 16 12.6 

10 % of bill 17 13.4 
20 % of bill 40 31.9 

Total 127 100.0 
Table D-2. 

Distribution of responses to "Would you be willing to pay an additional X% per month for your 
electrical bill now if it would create jobs in the energy industry for Arizona?" 

Price point Frequency Percent 

Nothing 47 34.8 
5 % of bill 19 14.1 

10 % of bill 20 14.8 
20 % of bill 49 36.3 

Total 135 100.0 
Table D-3. 

Distribution of responses to "Would you be willing to pay an additional X% per month for your 
electrical bill now if it would help develop new renewable energy technologies?" 

Price point Frequency Percent 

Nothing 50 31.3 
5 % of bill 15 9.3 

10 % of bill 27 16.9 
20 % of bill 68 42.5 

Total 160 100.0 
       Table D-4.  

APPENIX E: ORDERED LOGISTIC MODEL 
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This analysis assessed which factors played a role in respondent’s answers and to estimate the 
cumulative percent for a typical APS customer. To do this, we fit ordered logistic models that 
predicted which answer category individuals fell into, and what factors were associated with 
moving from a lower price point to a higher one. Ordered logistic models also provided 
thresholds for each category, allowing one to estimate the cumulative percent distribution for the 
“reference person” who was 0 on all predictors.  Since we mean-centered age, income and, the 
monthly bill24, our reference person was a person who lived in Maricopa County, did not feel 
that the monthly bill was an important factor to consider when meeting Arizona energy needs, 
was of average age with an average income and average monthly bill. The following tables 
report the output from this model related to the four issue areas. The bolded lines within the 
tables are statistically significant.  
 
Table E-2. Ordinal logistic model predicting categorical responses to "Would you be willing 
to pay an additional X% per month for your electrical bill now if it would assure a 
significantly cleaner environment for Arizona?" (N = 131 respondents from exogenous 
sample) 

Predictor Coefficient Odds Ratio p-value 

Income ($10k)-Mean 0.00 1.00 0.504 

Monthly Bill ($100) - Mean -0.48 0.62 0.024 

Age/10 - Mean -0.16 0.85 0.184 

Keeping rates low is not important 1.06 2.88 0.031 

Non-Maricopa County -0.11 0.90 0.795 

Estimated Thresholds*  

Level Coefficient Cumulative Percent   

Nothing -1.06 26%  

5 % of bill -0.54 37%  

10 % of bill 0.06 51%  

20 % of bill . 100%   

*Note: thresholds assume average income, average monthly bill, average age, where keeping rates 
low is important, and living in Maricopa County 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
24 While income and the monthly bill were originally coded as categories, these variables were recoded so that the 
midpoint of each category replaced the coded value.  This allows us to enter these variables in as continuous dollar 
amounts.  
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Table E-3. Ordinal logistic model predicting categorical responses to "Would you be willing 
to pay an additional X% per month for your electrical bill now if it would assure an 
uninterrupted supply of electricity for Arizona?" (N = 125 respondents from exogenous 
sample) 

Predictor Coefficient Odds Ratio p-value 

Income ($10k)-Mean 0.01 1.01 0.093 

Monthly Bill ($100) - Mean -0.70 0.49 0.002 

Age/10 - Mean -0.15 0.86 0.180 

Keeping rates low is not important 1.11 3.04 0.010 

Non-Maricopa County -0.80 0.45 0.058 

Estimated Thresholds*  

Level Coefficient Cumulative Percent   

Nothing -0.30 43%  

5 % of bill 0.30 57%  

10 % of bill 0.97 72%  

20 % of bill . 100%   

*Note: thresholds assume average income, average monthly bill, average age, where keeping rates 
low is important, and living in Maricopa County 
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Table E-4. Ordinal logistic model predicting categorical responses to "Would you be willing 
to pay an additional X% per month for your electrical bill now if it would create jobs in the 
energy industry for Arizona?" (N = 135 respondents from exogenous sample) 

Predictor Coefficient Odds Ratio p-value 

Income ($10k)-Mean 0.00 1.00 0.866 

Monthly Bill ($100) - Mean -0.38 0.69 0.057 

Age/10 - Mean -0.15 0.86 0.119 

Keeping rates low is not important 0.88 2.42 0.033 

Non-Maricopa County 0.03 1.03 0.938 

Estimated Thresholds*  

Level Coefficient Cumulative Percent   

Nothing -0.51 37%  

5 % of bill 0.11 53%  

10 % of bill 0.77 68%  

20 % of bill . 100%   

*Note: thresholds assume average income, average monthly bill, average age, where keeping rates 
low is important, and living in Maricopa County 

 

 

 

 

 

 

 

 

 

 

Table E-5. Ordinal logistic model predicting categorical responses to "Would you be willing 



	  

	  

83	  

to pay an additional X% per month for your electrical bill now if it would help develop new 
renewable energy technologies?" (N = 131 respondents from exogenous sample) 

Predictor Coefficient Odds Ratio p-value 

Income ($10k)-Mean 0.00 1.00 0.573 

Monthly Bill ($100) - Mean -0.39 0.68 0.032 

Age/10 - Mean -0.07 0.93 0.455 

Keeping rates low is not important 0.47 1.60 0.210 

Non-Maricopa County -0.33 0.72 0.386 

Estimated Thresholds*  

Level Coefficient Cumulative Percent   

Nothing -0.77 32%  

5 % of bill -0.35 41%  

10 % of bill 0.37 59%  

20 % of bill . 100%   

*Note: thresholds assume average income, average monthly bill, average age, where keeping rates 
low is important, and living in Maricopa County 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F: LINEAR MODELS 
 



	  

	  

84	  

The following tables present the linear models estimating the dollar amounts people would be 
willing to pay to address specific issues. The intercept is set at the adjusted average dollar 
amount that people would be willing to pay.  
 
 
The first table (Table F-1) examines what people are willing to pay to assure a cleaner 
environment.  The adjusted average was approximately $7. While there was no effect for 
income, people were willing to pay an extra $4 for every $100 increase in their bill.  

Linear regression model predicting log-dollar responses to "Would you be willing to pay an 
additional X% per month for your electrical bill now if it would assure a significantly 
cleaner environment for Arizona?" (N = 131 respondents from exogenous sample) 

Predictor Coefficient p-value 

Income ($10k)-Mean .0004478 0.893 

Monthly Bill ($100) – Mean .268835 0.016 

Age/10 – Mean .1199493 0.060 

Keeping rates low is not important .0342662 0.882 

Non-Maricopa County -.059266 0.785 

EXP(Intercept)-1 (Adjusted 
Average) 

4.3001277 0.000 

R-Square 0.11 0.000 

*Note: Intercept assumes average income, average monthly bill, average 
age, where keeping rates low is important, and living in Maricopa County 

Table F-1. 
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Table F-2 presents results from the linear model predicting the amount people would be willing 
to pay to ensure an uninterrupted supply of electricity. The average dollar amount here is about 
$5.  Again, an increase in the monthly bill of $100 was associated with an increase of about $2.  

Linear regression model predicting log-dollar responses to "Would you be willing to pay an 
additional X% per month for your electrical bill now if it would assure an uninterrupted 
supply of electricity for Arizona?" (N = 125 respondents from exogenous sample) 

Predictor Coefficient p-value 

Income ($10k)-Mean  .0046046  0.189  

Monthly Bill ($100) - Mean -.0115068  0.927  

Age/10 - Mean -.0898942  0.181  

Keeping rates low is not important  .6509128  0.011  

Non-Maricopa County -.3695531  0.133  

EXP(Intercept)-1 (Adjusted Average)  2.398908  0.000  

R-Square 0.11 0.017 

*Note: Intercept assumes average income, average monthly bill, average age, 
where keeping rates low is important, and living in Maricopa County 

Table F-2. 
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Table F-3 presents the model predicting willingness to pay for job creation. Here, the adjusted 
average is about $6, with a $3 increase for every $100 increase in a monthly bill.  

Linear regression model predicting log-dollar responses to "Would you be willing to pay an 
additional X% per month for your electrical bill now if it would create jobs in the energy 
industry for Arizona?" (N = 135 respondents from exogenous sample) 

Predictor Coefficient p-value 

Income ($10k)-Mean .0004489 0.893 

Monthly Bill ($100) - Mean .1794255 0.140 

Age/10 - Mean -.0570269 0.352 

Keeping rates low is not important .2163792 0.387 

Non-Maricopa County -.0613022 0.814 

EXP(Intercept)-1 (Adjusted Average) 3.0852917 0.000 

R-Square 0.0345 0.4686 

*Note: Intercept assumes average income, average monthly bill, average age, 
where keeping rates low is important, and living in Maricopa County 

Table F-3.  
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Finally, Table F-4 presents results for renewable energy.  Here, the adjusted average was almost 
$7, with a $5 increase for every $100 increase in the monthly bill.  

Linear regression model predicting log-dollar responses to "Would you be willing to pay an 
additional X% per month for your electrical bill now if it would help develop new 
renewable energy technologies?" (N = 131 respondents from exogenous sample) 

Predictor Coefficient p-value 

Income ($10k)-Mean  .0029592 0.277 

Monthly Bill ($100) - Mean  .4779934 0.000 

Age/10 - Mean -.0700539 0.208 

Keeping rates low is not important  .1107636 0.589 

Non-Maricopa County    -.0198323 0.924 

EXP(Intercept)-1 (Adjusted Average)   3.6514099 0.000 

R-Square 0.1773 0.000 

*Note: Intercept assumes average income, average monthly bill, average age, 
where keeping rates low is important, and living in Maricopa County 

Table F-4. 
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APPENDIX G: ENERGY BRIEFING BOOK 
 


