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ABSTRACT 

Energy conservation is vital to the future of our Earth, and we are beginning to 

once again recognize that energy conservation education deserves our attention. The 

public should have the knowledge, skills, and commitment to make informed decisions 

about energy conservation strategies. This thesis is focused on residential and school 

energy conservation education programs in Tucson, Arizona. The major aim of the 

current study is to determine the issues that should he considered when initiating a 

new energy conservation education program and/or evaluating an existing program. 

The methods, used in this study consist of: 1) Literature review, 2) Survey in form of 

questionnaire and personal interviews, and 3) Analysis of the existing energy conservation 

programs. The present study addresses the following specific objectives: 1) Analyze and 

evaluate selected school energy education programs, " ' 'nalyze and discuss the 

residential energy education programs, 3) Identify the most effective methods used in 

energy conservation programs to educate the public in the City of Tucson about energy 

conservation techniques and, 4) Synthesize the lessons learnedfrom evaluating energy 

conservation programs. Achieving these four specific objectives allowed the author to 

develop a set of recommendations that should be considered when designing a new energy 

education program or evaluating a new program. This studyarch could be used as a 

valuable reference for energy educators since it provides the necessary information and 

guidelines for effective energy conservation public education programs. 
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CHAPTER 1 

INTRODUCTION 

Statement of the problem: 

After the Arab' oil embargo in 1973, the United States govenunent requested 

studies to sort out the nation's energy alternatives and its energy future. Some of the 

findings of those studies began to appear in the media, including the proposition that 

curtailment of the growing demand for energy was both technically possible and 

economically feasible. Energy-industry executives, economists, and government ofiBcials 

firmly believed in the importance and necessity of energy conservation. A study, done by 

Sumners(1989), showed that legislation alone is not enough to solve the problem. Most 

experts agree that one of the most important aspects is to educate the public about the 

importance of energy conservation. If the energy crisis is to be abated, some energy 

educators think that the problem needs to be dealt with in the classroom, while others 

believe that it should be dealt with in the community. 

As a result, educators developed energy education curriculum that could be used in 

conjunction with lessons in a variety of disciplines at various academic levels. With time, 

the public became somewhat more conscious of the need to be conservative users of 

energy resources. That new awareness manifested itself in institutions, schools and 

communities in the form of new curricular emphases and energy education programs. 
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which were led by projects sponsored by the government or private sectors. Statistics 

show that we have come a long way since 1973, but not nearly far enough; therefore, we 

need more effective public education. 

The present study is an attempt to introduce guidelines for comprehensive energy 

education programs that may contribute information to solve the imbalance between 

energy consumption and the available energy resources in Tucson, Arizona. The author 

believes, like many others, that this will be achieved by educating Arizonans about 

eflfective energy conservation techniques and passive solar energy strategies. Public 

educational methods in energy conservation and eflfective energy conservation programs 

are the focus of this study. 

Significance of the research: 

Energy conservation and passive solar usage reduce our dependence on 

conventional non-renewable energy sources, which are diminishing as well as polluting our 

environment. Currently, there is an increase in the public interest in passive solar energy 

techniques. Consequently, the public should have the knowledge, skills, and commitment 

to make informed decisions about energy conservation strategies. Even in homes designed 

with passive solar energy features, the homeowners need to be familiar with these features 

to be able to operate and make fiill use of their homes. Therefore, we need to know what 
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are the most effective ways to communicate the information to the public as well as which 

elements make conservation programs work best. 

Government and private firms initiated new efforts in the form of energy efiScient 

programs and intensified existing ones for energy conservation. These efforts extended to 

all energy-using sectors of the economy: transportation, residential, commercial, and 

industrial. Some experts estimate that these eflBciency programs have saved the U.S. more 

than $100 billion (Wall Street Journal, 1987a). Due in part to these programs, the U.S. 

economy was able to grow 36% without increasing energy use more than 5% between 

1975 and 1986 (Business Week, 1987). In the residential sector, the average U.S. 

household was reported to consume one-third less energy in 1986 than in 1973, and per 

capita consumption was down 4% in 1986 fi-om a decade earlier (Wall Street Journal, 

1986). Anecdotal evidence for increased eflBciency among the organizations belonging to 

the commercial and industrial sectors has also been repeatedly reported (e.g.. Business 

Week, 1987; Wall Street Journal, 1986,1987). 

In the decades that followed the energy .crises, U.S. public awareness of the energy 

crisis emerged, intensified, and ultimately, transformed many of the nation's social, 

political, and economical institutions. Now, two decades later, it is time to assess and 

evaluate our direction and our progress. How far has energy conservation education 

come? Are we educating enough people? How effective are these programs? 
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There has been no research focused on energy conservation programs in Tucson, 

Arizona. The study described here is aimed to rectify that limitation. This study will 

provide information which could be used as a reference for people who are interested in 

effective educational methods and in educating the public in energy conservation. 

This project focuses on the energy conservation education programs ui Tucson, 

Arizona. Tucson's climate and grov^rth present particularly challenging design 

opportunities. Arizona has the greatest amount of insolation. The total primary energy 

consumption in Arizona is estunated at 1,079 x lO' BTUs in 1990; This is an average 

25.96% increase in consumption since 1986 (AEO, 1990). The residential sector 

consumes 26% of the total primary energy. Space conditioning represents approximately 

two-thirds of the energy consumed in the typical home and roughly 11% of total U.S. 

energy consumption (DOE/EIA o262,1981). 
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CHAPTER 2 

PROJECT DESCRIPTION 

Study Goal, Objectives, Limitations, and Methods: 

Goal: 

The Major aim of this study is to determine the issues that should be considered 

when initiating a new energy conservation education program and/or evaluating an 

existing program. This study is focused on energy conservation education in Tucson, 

Arizona. 

Objectives: 

1) Survey and analyze selected school energy education programs; 

2) Survey and analyze the residential energy education programs; 

3) Identify effective methods used in energy conservation programs to educate the public 

in the city of Tucson about energy conservation techniques; and 

4) Synthesize the lessons learned from energy conservation programs. 

Limitations: 

Ideally, it may be important to do the survey statewide, but that will require time 

and money for travel which are not available at the present time. Therefore, at this stage 

this research will be limited to one city, Tucson, Arizona. I believe that Tucson is a good 
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choice for two reasons. First, the sun is shining all year-round. Second, it is one of the 

fastest growing cities in the United State, which makes energy conservation an important 

issue. 

Methods: 

1) Literature review; 

2) Survey in form of questionnaire and personal interviews of energy programs leaders in 

Tucson; and 

3) Discussion and analysis of the existing energy conservation programs. 

Literature search and survey to identify energy education techniques, and analysis 

and evaluation of the existing successful energy conservation education programs to 

identify the element of success and lessons learned from energy conservation programs. 

Study Plan (General Methodology): See flow chart 2.1 

Since education is proven by previous research to be effective in energy 

conservation, the current project is primarily focused on educating the public about energy 

conservation techniques through public education programs. This is achieved by 

collecting data from literature search and surveys (interviews & questioimaires) on the 

best and most effective programs that educate the public on energy conservation 
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strategies. This project also analyzes the existing Energy Conservation Programs in 

Tucson. Before starting the surveys, the author began by identifying all the major energy 

educators in the city of Tucson. This process identified names of individuals and 

organizations who could provide input, and who could potentially benefit fi^om the 

findings of this research (see Appendix B). Programs surveyed were divided into two 

categories; residential and school energy education. The sponsorship of those programs 

are divided into three categories: A) Govenmient, B) Utility companies, C) Private 

sectors. The following flow chart summarize the study plan, followed by a detailed 

description of each of the three methodologies used in the present study. 
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Row chart 2.1 Flow chart of the current project plan. 

Literature Review 
Chapters 

3. Identify the Most Effective 
Education Method 

4. Synthesize the Lessons 
learned from These Methods 

Chapter 2 

Constructed survey method 

Survey of School Energy 
Conservation Education 
programs in Tucson, AZ 

Chapter 4 

Survey of Residential Energj^ 
Conservation Education 
programs in Tucson, AZ 

Chapter 5 

Recommendations Guideline for Development 
of new Energy Conservation Education Program 

and/or Evaluating an Existing program 
Chapter 7 

GOAL 
To determine the issues that should be considered when initiating a new 
energy conservation education program and/or evaluating an existing 

program 

Analyze the Discussion 
Chapter 6 

which resulted in 
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1. Literature Search; 

A search for the relevant literature on energy conservation education programs for 

residential and school energy education was conducted. A reading list was developed that 

included evaluation of energy conservation programs, guides for establishing programs, 

and other publications. One purpose for condujCting the literature reviews is to leam about 

some of the most effective education methods in programs that teach energy conservation 

strategies to the public. 

2. Survey 

Surveys consisted of three steps: 

1) A letter accompanied by a questionnaire was sent to each contact, explaining the goals 

of the current research, and soliciting information on existing energy conservation 

education programs (see Appendix A). 

2) The letter was followed by a short telephone interview with every potential interviewee 

previously identified. Based on the phone interview, a list of candidates statewide who 

could provide detailed information on energy conservation education programs was 

developed. 
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3) Personal interviews were scheduled with as many Tucson' energy educators as possible 

to collect information on their experience in energy conservation education. Individual 

interview was the most appropriate and most effective method in this case. 

Questionnaires and Interviews: 

Sending the letter and telephoning each contact in the list was very helpful in the 

process of selecting the interview sample. First, the letter and the personal phone calls 

familiarized each contact with the goals of the current project. When the candidates were 

called to schedule the interviews, they were already familiar with the project objectives 

and most of them were quite willing to participate in the survey. Second, it allowed the 

author to gather preliminary data on the interviewee's existing work. Using this 

information, the author was able to select the interview sample and eliminate unnecessary 

interviews. The goal was to speak primarily with people involved directly in educating the 

public though energy conservation programs to assess the barriers to implementing those 

programs and gain impression of current program goals. It was also important to review 

the different roles played by state energy ofiBce, utilities, public institutions, and private 

companies in energy conservation education programs. 

Using information provided by the contacts as well as information from the 

literature search; the author developed an interview guideline. The survey guideline 

contains 22 questions. Some of the questions are open-ended (qualitative) and designed 



21 

to elicit narrative responses from the interviewees. Few questions are closed-end or 

multiple-choice (quantitative). 

The interview questionnaire begins by requesting a broad description of the energy 

conservation education program and the program history. The next section focuses on the 

goals, the content of the program, the target audience, education methods, and program 

results, as well as tracking systems. Questions are also included in the survey that address 

public attitudes concerning energy conservation education methods, and concerning public 

motivation. Other question addressed the key elements that make the program successful. 

Respondents were also asked multiple-answer questions. Finally, for validation of the 

answers, the author examined the respondents own evaluation reports, if they were 

available. The next section listed some of the strategies, that were adopted by the author 

in the current study to construct the questionnaire and the accompanied letter. 

Questionnaire Construction: 

* When constructing questionnaires, researcher is clear on what she need to know, 

why she needs to know, and how she plans to use the answers of the research questions. 

* The order of questions is important. The opening of the survey may determine 

the success or failure of the survey. Giving the questionnaires a title is a good idea. 

* Short and easy to understand statements (phrasing and language) is used in order 

for the respondents to interpret the questions as intended. 
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* It is important to avoid biasing the response and avoid double-meaning 

questionnaires. 

* Negative and passive questions are avoided since the answer is always "no" for 

negative question and " yes" for positive question. 

* When multiple-choice questions are used, a list of complete alternatives and 

space for more options are provided. 

* A letter is sent with the questionnaires. 

A list of letter characteristics is provided here, (adopted from Erdos, 1970 p. 102). 

1. Personalize the communication. 

2. Ask a favor. 

3. Indicate the importance of the research project and its purpose. 

4. Indicate the importance of the recipient. 

5. Stress the importance of replies in general. . 

6. Note the importance of replies even from readers who consider themselves not 

qualified to respond. 

7. Indicate how the recipient may benefit from the survey. 

8. Note that completing the questionnaire will take only a short time. 

9. Point out that it can be answered easily. 

10. Include a stamped envelope. 

11. Describe how the recipient was selected. 
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12. Indicate that answers are anonymous and confidential. 

13. Offer a report of the results. 

14. Include a note ofurgency in the request for a response. 

15. Express the sender's appreciation for the response. 

16. Indicate the sender's importance to the respondent research. Special populations 

respond to appeals fi'om their own organizations. 

17. Make the letter look professional. 
( 

18. If an incentive is included, describe it and indicate its purpose. 

19. Avoid anything in the letter that might bias responses. 

20. Keep it brief 

Questionnaires and letters should be pilot-tested before being used. In the pilot, 

test people in the same field who can review these questionnaires and confirm the meaning 

of the questions and their answers. The questionnaires are then revised and sent out. 

3. Programs Analysis and Discussion; 

The school energy education programs are analyzed based on how 

effectively the conservation message is being delivered as well as tracking Kilowatt (KW) 

savings in Tucson Unified School District. The FECI protocol was used as a guide to 

evaluate the implementation of the school educational energy programs. This protocol 

included the author's personal interviews with Tucson' school programs directors. This 
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analysis leads to the identification of the elements of successful school energy conservation 

programs. 

The residential energy education programs are evaluated using the S&M criteria 

(Sabatier and Mazmaniam, 1976). The S&M criteria are guidelines which are used to 

evaluate the implementation of residential energy conservation programs. 

The most commonly used educational methods are used as basis for evaluating 

both school and residential energy conservation programs in Tucson, AZ. This analysis 

leads to identifying the most effective educational methodology suitable for Tucson' 

energy programs. 

The next chapters review the history of research on energy education. Then, The 

author describes some of the existing programs, analyze and evaluate them, and examine 

what has been learned about previous successful energy education programs. 
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CHAPTERS 

LITERATURE REVIEW OF SELECTED SOURCES: 

THE HISTORY OF RESEARCH ON ENERGY EDUCATION 

As mentioned before, after the energy crisis in the 1970s, many energy programs 

were designed to encourage conservation and energy-eflBcient technologies. These 

education programs took many forms, ranging from workshops to inserters included with 

utility bills. The success of those programs is important because of the assumption that 

people' attitudes determine their actual energy consumption (Seligman et al., 1979). 

In the seventies, many surveys were performed to identify people' energy habits, 

their attitude toward the energy crisis, and their willingness to conserve energy (For an 

annotated bibliography, see Lapreato & Meriwether, 1976). These early surveys 

documented the public's reaction and its willingness to participate in energy conservation 

programs. Some surveys focused on whether the public changed any of its energy use 

habits as a result of the energy crisis. Unfortunately, this early research failed to identify 

the relationship between the self-reported attitudes and the public's actual energy 

consumption. 

Seligman et al., 1979, reviewed studies that sought unsuccessfully to predict 

energy consumption using demograpliic or attitudinal variables (Curtin 1976; Murray et al. 
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1974). Using factor analysis with 15 nondemographic variables, Seligman et al., 1979, 

were able to predict 60% of actual energy consumption. One of these variables, the desire 

for thermal comfort, explained 42% of the variance (Dennis & Soderstrom 1988). Since 

nondemographic variables are dependent on location, the results of Seligman et al., 

analysis may not be as effective when applied to other programs. For example, programs 

that stressed economical gain at the cost of thermal comfort were likely to be 

unsuccessful, because the public was not willing to turn down the thermostat. In the other 

hand, eflEbrts aimed at conserving energy by implementing more eflScient technology 

appeared to have been more effective (Rohles, 1981). 

The concept of thermal comfort that was developed by the American Society of 

Heating, Refingerating, and Air Conditioning Engineers, was further defined by Rohles, 

1981. He defined the following seven variables that aflfect on individual's psychological 

perception of thermal comfort: 

1. Air temperature, 2. relative humidity, 3. Mean radiant, 4. air velocity, 5. Clothing, 

6. physical activity, 7. time 

Rohles used these variables to develop comfort standard methods for coping with 

the Emergency Building Temperature Restriction Plan of 1979. He listed a variety of 

adaptations, such as changing clothing habits, space heating, and nightly thermostat 
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setbacks to help people maintain thermal comfort while complying with mandatory 

guidelines. 

In the eighties, researchers started to evaluate energy conservation programs. 

They wanted to know, for example, if it was enough to mail out energy conservation 

information. At the same time, the Department of Energy (DOE) had mandated program 

evaluation (Title X of Public Law 95-91). Specifically, according to section 1001 of Title 

X, the DOE is required to review program evaluation in order to determine subsequent 

funding. As a result, researchers and private companies developed separate criteria to 

evaluate energy residential and school conservation programs. For example, the Portland 

Energy Conservation Inc. (PECI) developed different criteria to evaluate school programs. 

PECI is a private company that was hired by the DOE to identify the elements required to 

create a successful Energy Smart Schools Program. The company performed programs 

evaluations nationwide (PECI 1994 report). Another example is the Sabatier and 

Mazmanian, 1979 (S&M ) criteria which was developed as guide for residential programs 

evaluation. There have been, and continue to be, a large number of energy conservation 

program's evaluations. These criteria are: 1) A Basis in Theory, 2) Unambiguous Policy, 

Resources, Support and Authority, 3) Leadership Skill and Commitment, 4) Organized 

Support, and 5) Stable Policy Context. Those criteria have been previously used by 

Walsh to evaluate Vermont' statev^ade energy conservation programs (Walsh, 1989). 
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Finally, researchers emphasize the importance of the education methodology in 

evaluating energy programs. Historically, the commonly used energy education methods 

are: a) Specific feedback and monitoring, b) Interactive hotlines, c) Demonstration 

projects, d) Economic incentives, and e) Publications, videos, and media efforts. 

In the present study (chapter 6), the implementations of the energy conservation 

programs in Tucson, AZ are evaluated. This was achieved by performing the following: 

1) the FECI findings were used as a guide to evaluate the implementation of the school 

educational energy programs, 2) the S&M criteria are used to evaluate the implementation 

of residential energy conservation programs, and 3) the validity of the educational 

methodology used in both residential and school energy conservation programs was 

identified. It should be pointed out, that this study is the first to combine both S&M 

criteria and educational methodology to assess energy conservation programs. 

In the next two chapters, selected energy conservation education programs in 

Tucson, Arizona are surveyed. These programs were initiated in the nmeties. School 

energy education programs are surveyed in Chapter 4 and residential programs are 

surveyed in Chapter 5. Following the surveys, an in-depth analysis and discussion of 

school and residential energy programs is presented in Chapter 6. Finally; the 

recommendations for designing a new program or evaluating an existing one are 

synthesized in Chapter 7. 
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CHAPTER 4 

SURVEY OF SELECTED SCHOOL ENERGY EDUCATION 

PROGRAMS IN TUCSON, ARIZONA 

Energy conservation school education programs are important for supporting the 

energy conservation message. These programs, increase awareness of energy conservation 

and environmental issues. The performance of these programs could be evaluated based 

on how effectively the conservation message is being delivered as well as tracking kW 

savings in the schools. The purpose is to raise a new energy conscious generation and that 

students will turn education into action in the future. 

Interviews were conducted to identify the key elements needed to establish 

successful energy conservation education programs in schools. To develop the survey 

instrument and select the interview candidates, the author compiled a list of key energy 

and education organizations based on her own knowledge and recommendations from her 
I 

committee. Then the author contacted the interviewers by phone and sent questionnaire 

by mail to request information. Personal interviews were conducted only with the leaders 

of the most successful programs. 

In the following section, the major energy conservation program adopted by 

Tucson school district, the Resources EfiBciency Awareness Program (REAP), is 
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surveyed. The author also examined other programs and projects that affected the energy 

conservation message in Tucson schools. 

4.1 REAP 

Program description: 

The purpose of this program is to educate and mobilize administration, stafl^ and 

students to conserve energy and water resources. Tucson Unified School District (TUSD) 

started the Resources EfiBciency Awareness Program (REAP) in 1991. Sixteen volunteer 

members of the District Resources EfiBciency Advisory Panel (DREAP) helped initiate the 
I 

TUSD's utilities conservation program. They created a five-year conservation policy with 

education and incentive plans. In addition, they generated over $600,000 in avoided 

utility cost. 

The energy conservation manager Doug Crockett believes that this program will 

positively influence the community by teaching children and adults to conserve energy in 

the TUSD. This program demonstrated immediate and effective results by avoiding costs, 

which are the result of daily reminders to turn off lights and keep conditioned spaces 

closed. Schools that participated in the program reduced their energy consumption by 5 

to 20 percent. Some of the REAP programs are: 

Earth Keepers. 

EfiBcient Light Changes. 
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Energy Patrol. 

Exit Light Conservation. 

Growing Greener Cites. 

Help Us Recycle. 

In Concert with the Environment. 

Insulation Station. 

Our Earth, Our Home. 

Target audiences: 

Students from kindergarten to 12th grade, administrators, and staff participated in 

this program. 

Dissemination and education methods: 

This program has been recognized and supported by the State of Arizona, City of 

Tucson, and utility companies. The program was encouraged by receiving grants from 

different sources. 

* The energy program manager talks to the school's administration about how much they 

spend each year for utilities, how to improve their energy use, and how the school can 

benefit directly from energy conservation. 



32 

* TEP is supporting the REAP program by offering rebates as well as free workshops on 

energy patrol. TEP also provided all curriculum materials as well as doorknob citations, 

charts, stickers, visors, and light switch stickers that were needed to start the program. 

* TUSD approved salary increment credits for teachers who are involved in the Staff 

Training Empowers Professionals (STEP). STEP is a variety of environmental education 

workshop. These workshops are sponsored by Tucson Electric Power (TEP), South West 

Gas (SWG), and Tree Ctr. 

* Teachers are attending seminars to assist them in developing a science curriculum that is 

fiin. One example of these seminars was sponsored by the American Society of 

Mechanical Engineers and the Institute of Electrical and Electronic Engineers. It was 

hosted by Salt River Project on Thursday, October 6,1994, at the Phoenix Civic Plaza. 

The title of the seminar was "Industry and Education: Forging A Partnership in Energy 

and Environment." This seminar was designed for teachers at middle and high school 

levels and it addressed issues like the positive environmental impact of electric cars and 

the feasibility of renewable power generation sources. It offered teachers the opportunity 

to share ideas and brainstorm new ways to access valuable resources in their communities. 
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* After the teachers completed the training, they ordered the material they needed. 

Teachers then started to train student in the classroom as well as send some information to 

the parents at home. 

* For incentive' some schools receive from $500 to $2000 to promote ongoing 

conservation efforts. As a result of this program, a total of fifty thousand dollars sent 

back each year to schools that showed energy saving. 

* Solar education packets were provided to more than 550 Arizona school teachers by 

AEO. This packet contained three items; 1) a solar-cooking activity book for children's 

ages 8-12 called "Sunlight Works", 2) an education pamphlet called "Bright Ideas", and 

3) an 18-minute video on solar-cooking called "A Day in the Sun". This material 

contained a number of other ideas for activities for children that help them understand the 

concept of energy conservation (NEET 1994). 

* A grant from the Arizona Heritage Fund was used to develop a Library Environmental 

Education Project (LEEP) to provide curriculum support for REAP. There are three 

different boxes of materials designed for different grades (k-5/6-8/9-12). One of those 
< 

boxes is in each TUSD library. TEP, SWG, AEO, Environmental Education Exchange, 

and National Energy Foundation have contributed to this program as well. 
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Participation, and kWH savings: 

The TUSD used to spend more than 10 million dollars on electricity before the 
( 

REAP. The REAP program resulted in a 12% reduction in energy usage. 

Table 4.1, Participation and kWH saving of REAP program. 

Following are four of the most effective programs which were chosen and 

examined in detail in this project. 

4.1-1 ENERGY PATROL 

Program description: 

Energy Patrol is an energy and natural resource conservation program for 5th and 

6th grade's students. Students compete with students from other classes to conserve 

energy, water, and other resources at their school. This program is sponsored by TUSD, 

Tucson Electric Power (TEP), and Arizona Energy Office (AEO). It started in March, 
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1993. The program's main objective are to reduce electric consumption costs and to 

teach students about energy conservation. In this program, students monitor classrooms 

to make sure that lights are turned off when classrooms are not in use. 

Target audiences: 
< 

First to 12th graders, teachers, and school staffs can participate in the program. 

Dissemination and education methods: 

TEP offered a free workshop in October 1993 for teachers. The workshop was 

taught by Doug Crockett and Sharyn Chesser, both with TUSD. The program used 

doorknob citations, charts, stickers, visors and light switch stickers to remind the children. 

To reward the efforts of those participants, TEP held an Energy Patrol Rally in March, 

1995. At the rally, the program coordinators and students had discussed ideas and gather 

information. Coordinators and Energy Patrol students received free solar calculators for 

completing the evaluation forms. 

Participation: 

Table 4.2, Energy Patrol program participation. 

1991 

25 76 29 

1,200 13,500 14,500 
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4.1-2 GROWING GREENER CITIES 

Program description: 

Growing Greener teaches 7th grade students about the role of trees in energy 

conservation and the environment. Environmental awareness is the main focus of this 

program. The program was approved by the ACC in December, 1992, and is offered by 

TUSD. It is sponsored by TEP and Cool Communities Program. The Growing Greener 

Cities program is designed to teach students about how can they use trees to shade 

buildings as a way to conserve energy and the effect of trees on our environment. 
I 

Target audiences: 

Students from 7th to 8th grades, teachers, and school staffs can participate in the 

program. 

Dissemination and education methods: 

This program started with a workshop for the teachers which was designed to help 

them in teaching a course to the students. The course is designed to help students to 

understand the effect of shading on energy conservation. Twenty-six teachers from 25 

schools attended the workshops. 
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Participation: 

This program is being monitored on the, number of participants. 

Table 4.3, Growing Greener Cities program participation. 

4.1-3 IN CONCERT WITH THE ENVIRONMENT 

Program description: 

This program is designed to teach students to conserve energy. Through the 

program, students will have information on how much energy could be saved in their 

school and homes. Through the program, the students also learn how to energy-audit 

their home. The students then enter the necessary information into a computer program 

that produces a utility bill that shows them how to identify opportunities for energy 

savings in their home. 

Target audiences: 

Students from 8th to 9th grades, and teachers. 
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Dissemination and education methods: 

This program is a hands-on activity that requires the students to conduct energy 

audits on their own homes and also record all the information needed on household energy 

use. Then, the necessary information is entered into a computer software program that 

generates a chart of household usage. 

Participation: 

Table 4.4, In-Concert with the environment program participation. — 
3 3 207 

366 329 3,100 

4.1-4 INSULATION STATION 

Program description: 

The program's main goal is to promote energy conservation among children. 

Insulation Station is a science class experiment that demonstrates to 4th grade students the 

effects of increasing the insulation on temperature inside a house. The program has a 

hands-on learning kit containing ready-to-assemble model houses to conduct science 

activities on insulation and home energy eflSciency. This program is sponsored by TEP 

and TUSD. The funding was started in March, 1993. 
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Target audiences: 

Students in the 4th grade, teachers, and school staff can participate in the program. 

Dissemination and education methods: 

For this program TEP and TUSD provide Staff Training Empowers Professionals 

(STEP) for teachers in the form of environmental education workshops. For incentive, 

this program helps teachers get salary increment credit for a variety of environmental 

education workshops. This program uses a hands-on learning kit that contains ready-to-

assemble model homes and insulation. Participants conduct science and math activities on 

home energy efiBciency and demonstrate the role that insulation plays in making a home 

energy-efiBcient. Students' workbooks contain charts, graphs, activities, and a home 

energy audit. Seventy-nine teachers used the program at 61 schools. 

Participation: 

Evaluation of this program is based on how effectively the conservation message is 

being taught and on how many students enrolled. 

Table 4.5, Insulation station program participation. 

36 60 61 

1,200 3,000 3,865 
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4.2 Solar Education Packet 
I 

Program description: 

Solar Education Packet is a program that is design to teach children solar science 

principles and the social implication behind them. This program is sponsored by the State 

Energy OfiBce. 

Target audiences: 

Students in elementary and middle schools, and teachers. 

Dissemination and education methods: 

First, teachers attend workshop on how to use the solar education packet to teach 

student solar science principles. Then, a teacher receives a packet that contains "Sunlight 

Work," a solar-cooking activity book for children, "Bright Ideas," an education pamphlet, 

and an I8-minute video on solar-cooking called "A Day in the Sun." This packet is 

designed for a number of activities for children. The "Bright Ideas" is an education 

pamphlet that provides information on solar cooking. It is one of a series of publications 

from the Energy OfiBce. 

By building the solar cooker and going through the activity suggested in the packet; 

students are expected to learn solar science principles. For example, students will be able 

to I) explain how a solar-cooker works, 2) construct a solar box cooker, 3) use the solar 

cooker by baking cookies, 4) explain the social implications of using the sun as source of 

energy, and 5) learn solar science principles such as radiation, orientation, reflection, 

transmission, absorption, conduction, convection, and insulation. 
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Participation: 

There are 600 of these packets used by teachers throughout the State of Arizona. 

There are no data available on how many of these packets were used in Tucson alone. 

Table 4.6, Solar education packet program participation. 

18000 

Analysis and Evaluation by the State Energy Office: 

The Energy Office, on November 21, 1995, surveyed the efifectiveness of the Solar 

Energy Education packet. The survey showed the following: 

* 90% of teachers who received the packet used it. 

* 63% of teachers had their students build solar cookers. 

* 6000 solar cookers were built by students as result of the program. 

* Material included in the packet was rated 3.95 on a scale 1 to 5. 

* The methods used were rated 4.6 on a scale \ to 5. 

* Students' response to lessons and material was 4.41 on a scale 1 to 5. 
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4.3 Other projects to encourage energy conservation in Arizona; 

Energy Education Mini-Grant 

In 1994, the State Energy OfiBce awarded eleven mini-grants to Arizona educators 

to develop unique and innovative energy education projects for ongoing classroom 

instruction. 

Science Honors program 

Department of Energy Science Honors Program and the 1994 National Youth 

Science Camp, sponsored several "all-expenses-paid" summer programs for students. 

Those programs oflfered state-of-the-art instruction in areas such as computers, high-

energy physics, biology, chemistry, and genetic science. Nme Arizona students were 

selected to participate in the 1994 summer program. 

Energy Awareness Contest 

The Energy OfiBce and the Salt River Project sponsored the contest in 1994. 

Students from 3rd to 12th grades wrote editorials or drew editorial cartoons depicting the 

theme "Energy EflBciency: A New Environment." $100 U.S. saving bonds were given to 

the winners. 

The following chapter is a survey of selected residential energy conservation 

programs in Tucson, Arizona. 
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CHAPTERS 
I 

SURVEY OF SELECTED RESIDENTIAL ENERGY 
CONSERVATION PROGRAMS IN TUCSON, ARIZONA 

The Department of Energy (DOE) is required to establish residential energy-

conservation programs. In 1979, DOE asked each state to designate a Lead Agency to 

submit a plan for implementing their energy conservation programs. The state of Arizona 

Energy Office organized a plan that fulfilled their responsibilities under federal fiiel 

allocation regulations and subsequent state and federal energy-conservation and resource 

conservation legislation. The utility companies are required to offer energy conservation 

programs to the public and assist in financing and completion of work desired by the 

< 

customer. These programs are designed to emphasize the energy conservation message 

and the renewable energy resource measures in homes especially those of customers with 

large utility bills. One of these programs is an on-site home inspection (audit) and 

recommendation for energy conservation strategies. Most of the programs in the state are 

sponsored by more than one source. 

The following section is some of the most successfiil residential energy 

conservation education programs in the city of Tucson, Arizona. All the information in 

this section is a result of surveys (questionnaire and interviews) performed by the author. 

Any evaluation and analysis mentioned in this Chapter were provided by program leaders. 

The author analysis and evaluation is postponed to Chapter 6. 
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5.1 Emergency Home Repair 

Program description: 

Emergency Home repair is a community service and energy conservation 

education program. This program designed to repair homes of low income families. This 
I 

program is offered by Tucson Urban League and it is sponsored by the City of Tucson. 

Target audiences: 

Low income families with high utility bill. Priority is given to elderly, disabled and 

families with small children. Participants have to be living within the city limits. 

Dissemination and education methods: 

The Tucson Urban League hired and trained seniors to audit and weatherize the 

low income houses. When the trained seniors visit the houses in need of weatherization, 

they are usually accompanied by the young trainees. After auditing an eligible house, 

trained seniors recommend, teach, and help homeowners to implement the necessary 

energy-conservation techniques. At no cost to participants, trained senior auditors 

implement energy-conservation recommendations that cost between $1000 and $3000. 

Examples of these recommendations are; replace windows, install weather striping, paint 

the roof with white reflective coatmg, and plant trees to shade the house ....etc. 
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Participation and kWH savings: 

The following table shows the number of houses participated in both 1994 and 

1995. The number of participants in this program depends on the available funds 

Table 5.1, Emergency home repair participation and kWH savings. 

30% of kWH 

Analysis and Evaluation: 

According to the Tucson Urba League, this program evaluation showed high 

percentages in energy saving. The program has the public and the legislature support. 

5.2 Energy Advantage Home Program 

Program description: 

The Energy Advantage Home program encourages construction and purchase of 

energy efficient constructed homes. Advantage homes are specifically designed for desert 

living. These homes feature combination of hi^-efficiency appliances and energy-saving 

construction techniques. The purpose of this program is to encourage building more 

homes with economical energy efficient construction and appliances. This program is 

sponsored by the South West Gas Company (SWG). 
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Target audiences: 

This program targets builders, realtors, and consumers. 

Dissemination and education methods: 

The sponsor of this program, SWG, mails brochures and advertisement in 

newspapers. They are trying to convince builders that in today increasingly competitive 

market; builders need to understand what buyers are looking for in a new home. Buyers 

want quality construction, energy efficient appliances, and a comfort that comes from 

knowing that they made a sound investment. SWG is also trying to convince realtors that 

they can sell more homes or even more expensive homes when they sell energy advantage 

homes. There is unique mortgage program that could make it easier for buyers to qualify. 

The advantage mortgage offers lenders special loan qualification guidelines that take into 

account the substantial savings on energy costs over a non-energy advantage home. The 

home buyers will be able to qualify for up to 12% larger mortgage. 

In order for a home to be qualified as an energy advantage home; the home builder 

must meet specific construction guidelines. These guidelines include the use of energy-

efficient construction materials such as dual-pahe windows, extra weather-stripping 

around doors, and more insulation in attics and between walls. Homes must also feature 

high-efficiency appliances. In return, the program sponsor provides the following 

incentives to participants: 1) builders get certification as energy advantage builder which 

will give them a unique marketing edge, 2) homeowners qualify for larger mortgage loans. 
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3) builders sell more homes and more upgrades to home buyers with increased spending 

power, and 4) mortgage companies increase dollars loaned. 

In order for a home to be certified as an energy advantage, the necessary 

information entered into a computer software designed to evaluate the energy efficiency of 

home design. While many buQders will find out if the home meet the HUD guidelines, the 

software will demonstrate cost-efiective modifications to the existing design to qualify the 

home for energy advantage certification. The software also helps the builders in designing 

new energy advantage homes. 

5.3 Desert Home 

Program description: 

The Desert Home Project is a cost-efiBcient demonstration project for the Tucson 
I 

Urban League. This program allows low to moderate-income families the opportunity to 

own a home. Selected families are included in all phases of building their own energy 

efficient home. Desert home program has been designed with state of the art technology 

to provide comfort and beauty, while providing maximal energy savings. Home design 

incorporate passive solar techniques which utilize Arizona's abundant sun-power. This 

program is sponsored by Tucson Urban League and the city of Tucson. 
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Target audiences: 

Low- to moderate-income families who meet the following criteria: 1) desire to 

own a home, 2) enroll in home start sufBciency home ownership training program, 3) 

qualify for construction loan and permanent mortgage financing of approximately 

$50,000.00, 4) have a minimum of $1,000 in a verifiable account, 5) have a good credit 

rating, 6) be able to actively participate in on-site construction phases, and 7) have a stable 

employment income. 

Dissemination and education methods: 

The project includes two homes that share a common wall. One home is 

approximately 1060 square feet with three bedrooms; the other is approximately 740 

square feet with one bedroom. The second home illustrates how the home can be built in 

sections with open architecture. This "starter" house will be used as an exhibit center for 

the project. TEP has provided two advanced-design evaporative coolers, which use direct 

drive and variable speed high efiBciency motors. Workshops and materials are provided to 

participants to help them with the process. Selected families contribute 300 hours in 
I 

constructing their own home. 

In addition, this project has an energy monitoring equipment. The Desert Home 

provides detailed energy use data on passive solar designed residence and advanced 

evaporative coolers. The data fi-om this project is analyzed and used to evaluate the peak 
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and energy effects of shell measures, passive solar design, and advanced evaporative 

coolers. 

Participation: 

This project is offered to low income family who are willing to put time in building 

their house in exchange for a high-tech house. 

Analysis and evaluation: 

According to program leaders this project demonstrates not only low initial 

mvestment but also low operating and maintenance costs. 

5.4 Good Cents Pilot New Home Construction Program 

Program description: 

This program started on 1994 and is sponsored by the Tucson Electric Power 

company. The program goal is to promote energy eflScient construction practice for new 

homes in Tucson. Good Cents program promotes certain construction and equipment 

standards to build energy-eflficient houses. The program is "fuel neutral" i.e. installation of 

electric space or water heating is not required for participation. Homes that fulfill these 

specifications are called Good Cents homes. 
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Target audiences: 

Audiences are builders, contractors, realtors, newcomers to Tucson, and 

organizations. Participants were builders who were qualified based on specified 
I 

construction standards and HVAC efSciencies that exceed the current building practices 

and energy codes. 

Dissemination and education methods: 

Mortgage companies such as Chase Manhattan Mortgage and Norwest Mortgage 

are offering better mortgage opportunities for customers who purchase Good Cents 

Homes. TEP representatives usually meet with builders and explain the program. TEP 

implements each plan in the Good Cents simulation software and determine the 

modifications needed for a house to qualify for the Good Cents thermal performance. 

Participants receive the national Good Cents magazine which has new and proven efiBcient 

products and techniques. 

To promote this program, TEP participated in several events such as a home show 

and in the opening of participant production builder's first Good Cents subdivision. In 

those events, TEP demonstrated the features of a Good Cents home and displayed several 

types of energy efiBcient windows and insulating materials. The demonstration project was 

a home model with cutaway sections visually showing all features of a Good Cents home. 

During those events, customers, builders, and realtors were introduced to the program and 
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received information. This program also introduced to people through television, 

newspaper, business and trade magazines, and the Tucson Newcomers Handbook. To 

eflfectively increase people-awareness of the Good Cents program, TEP conducted several 

education seminars and workshops. For example, "Home Energy seminar" taught by Doug 

Rye, a nationally known energy consulted and architect and "Window Technology & 

Performance Ratings" taught by Susan Riley of Enermodel Engineering. It was important 
I 

to the success of the program to market realtors. However, TEP realized that realtors are 

a difficult group to market, therefor, they developed interactive multimedia workshops on 

the Good Cents energy efBcient construction techniques in conjunction with the HED 

program. The realtors rated this effort highly. 

Participation, and kWH savings: 

Both custom and production builders participated in the program. In addition to 

the thirty Good Cents homes that have been completed, fifty-nine more Good Cents 

homes are now under construction. In January 1996, seven additional homes were built as 

part of the of the Builder Showcase of Homes. • There are approximately 816 lots 

conunitted to be built according to the Good Cents standard over the next three years. 

TEP expected approximately 220 Good Cents homes to be built by the end of 1996. 

TEP engineers estimated savings to be 0.9 kW and 1,308 kWH per Good Cents 

home. 
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I 

Table 5.2, Good Cents home program participation and saving in 1995. 

— •n ipB 

30 39,240 

Analysis and evaluation: 

According to TEP, all the saving in 1995 as a result of this program was estimated 

as shown in table 5.2. However, the program needs to develop a tracking database that 

calculates the saving as well as the number of participants. The program also needs to 

reach more Tucson residents not just new home buyers. 

5.5 House Energy Doctor (HED^ 

Program description: 

This is an educational, research, and community service program developed by Dr. 

Chalfoun at the University of Arizona, College of Architecture in 1986. The program 

promotes student and Homeowners education through field investigation of existing 

buildings. This program offers no-cost-energy consultation service to the public. The 

HED program illuminates a potential for energy saving in the low and medium income 
i 

residential sector without relinquishing contemporary constmction efiBciency. 
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Each semester, a group of graduate and undergraduate students are trained by the 

program to qualify as House Energy Doctor participants. Using up-to-date site survey 

methods and instruments, and state-of-the-art computer energy simulation techniques, the 

thermal performance of a selected target house is predicted, validated and analyzed by the 

tramee team. Sets of strategies are then identified as potential solutions. These strategies 

are individually tested, monitored, and optimized by the House Energy Doctor team. 

When the HED team designs a strategy, they consider several factors, such as, energy 

savings, add-on cost, and pay-back time based on current interest rates and fixed annual 

average fuel cost increase. A final optimized case is then identified and reported to the 

homeowners. 

Fund and support for the HED program is through the College of Architecture, the 
I 

Environmental Research laboratory, Tucson Electric Power Company and South West 

Gas Company. In 1996, additional fianding for the HED program was available through 

the Small Grant Program, the OflBce of the Vice President for Research and Dean of the 

Graduate College, University of Arizona. 

Target audiences: 

* Graduate and undergraduate students in: architecture, landscape architecture, planning, 

and engineering. 
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* Community such as; commercial, homeowners, utility companies auditors, realtors, and 

buUders 

Dissemination and education methods: 

This program has three parts. The first part is two semester courses that teach 

residential and small commercial buildings energy analysis using up-to-date site survey 

methods and instruments, and state-of-the-art computer energy simulation techniques. 

These methods and techniques provide students with an understanding of the interaction 

between a region climatic characteristics and the building's shape, materials, energy 

efiBciency. This experience is immediately transferable to students' other projects and 

design studios. Often, students carry over this experience to their professional careers. 

The second part of this project is research opportunities. For example, students 

conduct research on measuring shading coefficients of different type of trees and 

reflectance values of different ground covers. The device used for these measurements 
I 

has a modified tripod that measures hemispheric solar radiation. Students also have to 

build a site tool to accurately measure buildings azimuth which corrects for solar/clock 

time and magnetic/true-north direction. 

The thu-d part of the program is the no-cost energy consultation service to the 

public. The student's work through the HED program is performed on actual sites 
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providing homeowners with eflfective and affordable options for energy savings. By 

knowing the options and the potential savings; homeowners are thereby encouraged to 

actively pursue improving the energy eflBciency of their residences. In addition, HED 

program offers "Residential Energy Analysis workshops" which are designed to implement 

and educate members of the community about TEP "Good Cents" program (see page 56). 

Participation: 

Table S.3, HED program participation. 

Analysis and evaluation: 

According to Dr. Chalfoun, the program main goal is to provide the public with a 

no-cost consultation service and provide students, with technical experience as part of 

their curriculum at the University of Arizona. The community interaction services offered 
I 

by the HED program provide homeowners with effective and affordable options for 

energy savings. Currently, this program receives more requests for help from homeowner 

than the program can handle. The reason for the backlog is insufiBcient flmd. So far no 
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post evaluation was conducted. Dr. Chalfoun is currently in the process of designing a 

long-term evaluation for the program. 
I 

5.6 Home Saver 

Program description: 

Home saver program is a weatherization housing maintenance and repair education 

program. The program is structured to teach participants the skills needed to maintain an 

energy eflBcient home with reasonable fees. This program is sponsored by Tucson Urban 

League. 

Target audiences: 

Moderate and low-income family are eligible to participate in the program. 

Dissemination and education methods: 

Home Saver is a hands-on housing education program that teaches participants 

valuable maintenance and repair skills. Workshops offer rentals, potential home owners, 

and current home owners variety of skills that required to perform many of their own 

weatherization repau-s. Workshops also, offer a friendly environment with hands-on 

training. Home saver maintains at the Desert Home Exhibit Center a library of 

information on variety of home repair and maintenance issues. 
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Each workshop lasts approximately one and half hours. The workshops include 

video, written information, demonstration, hand-on activity. Group discussion, and folder 

materials. Some of the subjects covered in the workshop are: desert landscaping, 

recycling, and, weatherization. Each participant takes a test at the end of the workshop to 

determine the level understanding of the material presented in that workshop. Participants 
I 

get to keep the handouts that they receive during the workshop. 

Participation: 

No data is available on the kWH saving as result of these workshops. 

Table 5.4, Home Saver program participation during the fiscal year 1995-1996. 

Analysis and evaluation: 

The average post workshop test score is 87. Participants are also asked for their 

input to improve the workshop. 
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5.7 Hope III program 

Program description: 

Hope in program is a home purchasing opportunity to low- and moderate-income 

families. Qualified participants can purchase affordable houses throughout Tucson and 

Pima County fi'om Tucson Urban League. Hope HI homes are beautifiilly rehabilitated 

energy-efiGcient government acquired housing. 

Target audiences: 
I 

To qualify for this program, families have to meet the following criteria: 

1) families have to be low- to moderate-income families defined by the following table: 

Table 5.5, Definition of low- to moderate- income &milies criteria for Hope HI program. 

2) have to enroll in the home start self sufficiency home ownership training program, 

3) have to be a first-time home-buyer, 

4) have to qualify for mortgage financing of approximately $50,000, 

and 5) have a minimum of $1000 in a verifiable bank account. 
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Dissemination and education methods: 

In order for a family to qualify for this program, they need to learn the necessary 

skills to maintain an energy e£5cient home. Home start program, a comprehensive home 

ownership self-suflBciency training program, is designed to provide families with the 

household and financial knowledge and skills to become long-term successful home 

owners. Training models consist of home-ownership preparation courses, home 

maintenance and repair workshops, and community involvement. As a result, participants 

learn valuable home ownership techniques in a fiiendly hands-on environment. 

Participation: 

In 1995, ten homes were purchased by the Tucson Urban League on behalf of the 
( 

families. 

Analysis and evaluation: 

According to the program leader, this program is very promising and has a 

potential. The low number of participants is due to shortage of fiind and due to the low 

income requirement. 
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5.8 Low Income Weatherization Program 

Program description: 

This program provides weatherization services and education on energy 

conservation to low-income customers. The main goal of the program is to reduce the gas 

and electric heating bills for low income families. The program was established by Pima 

County, Tucson Urban League (non profit organization) and TEP in 1993. 

Target audiences: 

Low-Income homeowners with high utility bill are eligible to participate in the 

program. 

Dissemination and education methods: 

After auditing the eligible homes, the community groups mentioned above offer 

educational workshops to the homeowners to get them involved in repair their own 
( 

homes. The majority of program participants generally have evaporative cooling and gas 

space heating. Therefore, the program is not expected to reduce energy in the summer 

peak load. The program offers services such as; air conditioner repair and replacement of 

air conditioning equipment. Promotion of this program is performed by Pima County, 

Tucson Urban League. 
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Participation: 

According to the estimation by Allen Samuelson, the Housing Rehabilitation 

Coordinator, there is 30% reduction in energy usage as a result of this program. 

Table 5.6, Low-income Weatherization program participation in 1994 and 1995. 

Analysis and evaluation: 

The main goal of the Weatherization Program is to reduce low income 

homeowners' energy consumption and by reducing their electric and gas bills. Therefore, 

to determine the effectiveness of the program, the serviced homes should be monitored 

before and after implementing weatherization measures. Participants should be surveyed 

to determine their satisfaction and changes in energy consumption patterns as a result of 

program participation. This program has the public and the legislature support. 

« 

5.9 Step-Bv Step Home Energy Analysis Program 

Program description: 

This program started on 1993 and is sponsored by the Tucson Electric Power 

company. The program is a residential home energy analysis that requires the customers 
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to complete an energy usage pattern's questionnaire. Based on that questionnaire, a 

recommendation report on conservation measures is then mailed to the customer (Type I 

audit). If the customers need more help or more personalized service, TEP will send an 

Energy Auditor to their home (Type n audit). In some cases, such as a very high bill 

complaint, type I may be omitted. 

Target audiences: 

TEP's customers who are interested in energy conservation or customers with high 

utility bills. 

Dissemination and education methods: 

The program awareness was increased by media interviews and involvement with 

community groups. When customers request information on how to lower their electric 

bills, the TEP's Customer Service Department considers them potential participants. 

Then, a direct mail advertising is included with the bill. And in some cases, on-site visits 

by Energy auditors were conducted. 

Participation, and kWH savings: 

According to TEP, from the period of 1993, through June 30,1995, 10,839 

Residential Energy questionnaires were mailed to customers. The returned questionnaires 

were 2059 and 3946 on-site audits completed. A computer simulation model based on 
I 

engineering estimates was used to calculate the estimated kW impacts. Demand-Side 
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Management (DSM) recommended measures in the audits were used to estimate the kWH 

savings. In 1995; 5,307 residential questionnaires were mailed to customers. Only 889 

questionnaires were returned and processed and 740 case of on-site audits were completed 

(TEP 95 report). 

Table 5.7, Step-by-Step program participation, and kWH savings. 

1177^3 

324^05 

2,14U47 

Problems and program changes for 1996: 

As mentioned above, the percentage of returned questionnaires was low. To 

ensure better coordination of Type I Audit support activities, the direct mail 

announcements were limited to 1000 at a time. The type n Audit is expensive. 

Analysis and evaluation: 

TEP conducted post audit surveys for all program participants. The surveys 

showed an overall high satisfaction. Participants actual savings were 8% to 9%. No long-

term evaluation was conducted. 



5.10 Trees Program 

Program description: 

This program started on June 1993 and was sponsored by the TEP and private 

group (Trees for Tucson.) The purpose of the Trees Program was to promote energy 

conservation and the environmental benefits associated with planting low water usage 

trees and other vegetation. The Program entailed an active tree planting campaign along 

with an educational campaign designed to foster awareness of the energy conservation, 
I 

environmental and aesthetic benefits of planting vegetation and trees (TEP progress report 

1993). The program's primary goal was to plant at least 7,000 desert-adapted 5-gallon 

trees on south, west, and east side of residences over a 3 year period. The original 7,000 

trees' goal was met in the beginning of 1995. The primary goal of 1995 program is to 

plant 3,000 desert-adapted, 5-gallon trees in residential neighborhoods and 600 trees at 

schools within the TEP service territory. 

Target audiences: 

The target is neighborhoods throughout TEP's service territory in addition to 

schools that participated by requestmg trees through the program. 

Dissemination and education methods: 

Neighborhood associations and community groups were notified of the program in 

1993. Word of mouth and newsletters articles accounted for many inquiries. 
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Neighborhood associations were provided with customer education, and information 

about the requirements for participation. 

The cover of the program advertisement brochure was designed in a way that 

showed greater sensitivity to the community. In addition, a version of the brochure was 

written in Spanish. 

Participation: 

In 1995; 3,000 trees were distributed to approximately 1,500 residences through 

120 neighborhoods. In addition, 69 schools in Tucson area received 241 trees. Also 75 

fifteen gallon trees were planted in different conununity projects. kWH reduction fi-om the 
I 

Trees program have not been estimated at this time. 

Table 5.8, Trees program, participation in 1993-1995. 

Problems and program chnnges for 1996: 

The most significant problem was the ayailability of trees in Tucson. 
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Analysis and evaluation: 

TEP and the Western Center for Urban Forest Research are working on a plan to 

estimate the cost eflFectiveness of the Trees Program. This evaluation involves before and 

after metering of residential homes over two summer periods. The author believes that the 

data collected from this evaluation may not reflect the actual saving for the following 

reasons. The trees are described as low-water usage trees (Palo Verde, Acacia, Mesquite) 

and not deciduous trees. These types of trees do not lose their leaves in the winter and 

deny some access of the sunlight to the house. It would have been more efiBcient if the 

trees were deciduous trees and if the metering was constructed over the entire year not 

just during the summer. 

5.11 Residential Energy Efficient Allowance Program 
I 

Program description: 

The residential energy efiBcient allowance program ofiFers rebates to encourage 

HVAC contractors to mstall high efiSciency air conditioning and heat pumps in existing 

homes that exceed minimum federal standards. This program is sponsored by TEP. 

Participants required to attend workshops and several hours of training. 
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Target audiences: 

HVAC contractors who wish to commit to a higher level of service and excellence 

in design, installation, service or repair of all heating and cooling equipment. 

Dissemination and education methods: 

To decrease the program promotion cost and because of the low participation 

rates, the program was limited to UVAC contractors and not to individual customers. 

HVAC contractors receive incentives of $50/unit in cash and additional $50/unit in 

training fund that can be used for TEP classes. The purpose of these classes is to enhance 

the expertise of sales staff, technicians, and service employees. Recently, TEP 

implemented a referral program, the Comfort ConNextion, administrated throughout the 

call center of Arizona Heat Pump Council. The program provides excellent trainmg class 

rates and co-funds many advanced training opportunities to provide the local contractors 

with a better chance to improve the technical abilities of their field employees. 

Participation, and kWH savings: 

This table reflects the number of units installed in 1995 and the estimated kWH 

saving as a result. 
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Table 5.9, Number of units installed by the Residential Energy Allowance program and savings. 

1965 8,56,834 

613 237,042 

Analysis and evaluation: 

Load research is currently being conducted in conjunction with the Trees program 

on air conditioners and heat pumps to better quantify peak and energy impact and to verify 

residential load simulation models (TEP 1995 report). 

5.12 Renewable Energy Education Program (KEEP) 

Program description: 

This program is renewable energy workshops offered by Solar Energy 

International (SEI). SEI was founded in 1991 as a nonprofit educational organization to 

empower others to use renewable energy resources and technologies through education 

and technical assistance. 

Target audiences: 

Individuals working or planning to work m the area of renewable energy sources 
I 

or any individual who is interested in energy-conservation is be eligible to participate in 

the program. 
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Dissemination and education methods: 

REEP's 94 program offered 15 courses in 22 weeks' period. SEI's alumni learn 

from the renewable energy industry's best practitioners. Guest instructors share their 
f 

professional experience and knowledge in these workshops. These workshops covered 

subjects like: 1) advanced photovaltaics, 2) solar water pumping, 3) wind power, 4) 

alternative building technology, 5) solar cooking, drying, and distilling, 6) electric vehicle 

conversions, 7) micro-hydro electric power, and 8) solar home design principles. 

Alumni of SEI's 1994 REEP program gained hands-on experience on total of 23 

installations. The REEP projects posses a unique set of challenges. Each project 

continues to provide clean renewable energy for the community. Future classes will visit 

and learn from these projects before meeting their own installation challenges. An 

example of REEP projects is alternative building technologies project. In this project, 

student constructed a straw bale building and solar heated adobe block wall based on the 

central Rocky Mountain Permaculture Institute (CRMPI) composting toilet. 

Workshops were offered in Tucson from Feb. 5 to March 29 at the Hacienda 

Environmental Education Center and the University of Arizona. Workshops cost was 

$450/week, $900/2 weeks, $1700/4 weeks, $2700/ 7 weeks. The sost of the workshop 

covered lectures, lab, and hands-on. 
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Participation: 

Since 1991, over 500 people have participated in the SEFs REEP program to leam 

the practical use of renewable energy techniques. In 1994, a total of205 students 

attended the REEP's 94 program. 

Analysis and evaluation: 
I 

REEP projects represent practical applications of the latest commercial 

technologies and products available from the industry. Workshops were expensive which 

might explain the low number of consumers' participation. 

5.13 Southern Arizona Seniors Program 

Program description: 

Southern Arizona Senior program is designed to inform seniors' homeowners 

about energy techniques which help them in implementing these techniques to lower their 

utility bills. This program also helps seniors become aware of their energy consumption so 

that they may budget their energy use. The program is sponsored by South West Gas 

(SWG). It is funded by the City of Tucson Water Conservation Department, the City of 

Tucson Fire Department, Community Home Repair Project of Arizona, Metro Water 

District, SWG, and the Retirement Senior Volunteer Program. SWG hu^ed a non profit 

organization to run the program. 
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I 

Target audiences: 

SWG seniors-customers who are, at least fifty-five years old or disabled, have an 

armual income of less than $22,00, and own a home (mobile homes are included). 

Dissemination and education methods: 

SWG has trained senior energy consuhant to teach energy conservation principles 

and to install low-cost weatherization materials. SWG sent bill inserts to advertise the 

program followed by volunteer senior consuhants to visit the homes of eligible participants 

and offer energy conservation recommendations. Included with the consultation is a 
t 

selection of firee weatherization material that the consuhant may install. Beside the 

installation of weatherization material by senior energy consultants, homeowners are left 

with a valuable handbook for more information. 

Participation, and savings: 

By utilizing these conservation measures, homeowners might save up to $240 

annually (10%) of their utility bills while maintaining or increasing the quality of their life 

style. Last year, 990 houses were serviced. This year, as stated by the program leader, 

SWG will be able to service more houses. 



72 

The program cost is $85,000, of which $75,000 is funded by SWG and $10,00 

funded by City of Tucson Water Conservation Department. The senior consuhant 

volunteers are re-impressed $10 for each house; they serviced to cover their expenses. 

Analysis and evaluation: 

According to SWG, this program is more than just an energy conservation 

program, but rather it is a community service. The idea of volunteer seniors helping low 

income seniors and disabled is very promising and costs eflfective. This program also helps 

seniors-homeowners with other services such as safety, water conservation, smoke 

detectors, and energy investments. Seniors asked to fill out evaluation sheets. At the 

present time, data is not available because the program is still in progress. However, the 

program has received the Top grant award fi"om the American Gas Association. The 
I 

program has the public as will as the legislature support. 

The following chapter of the research will contain: 

1) Discussion and analysis of selected school energy education programs; 

2) Discussion and analysis of the residential energy education programs; 

3) Identify effective methods used in energy conservation programs to educate the public 

in the city of Tucson about energy conservation techniques; and Synthesize the lessons 

learned firom energy conservation programs. 
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CHAPTER 6 

ANALYSIS AND DISCUSSION 

In this chapter, the implementations of energy conservation programs in Tucson, 

AZ, detailed in Chapter 4-5, are discussed and evaluated. This was achieved by 

performing the following three protocols: (explained previously in chapter 3) 

I 

1) the PEACE protocol was used as a guide to evaluate the implementation of the school 

educational energy programs. This protocol included the author's personal interviews with 

Tucson' school programs directors. This analysis leads to the identification of the 

elements of successful school energy conservation programs. 

2) the S&M criteria are used to evaluate the implementation of residential energy 

conservation programs. 

3) the most commonly used educational methods are used as basis for evaluating both 

school and residential energy conservation programs in Tucson, AZ. This analysis leads to 

identifying the most effective educational methodology suitable for Tucson' energy 

programs. 

Finally, following the three protocols, lessons learned from analyzing existing 

energy programs are elucidated. An overview of all school and residential energy 

conservation programs presented in chapter 4-5 is summarized in table 6.1 



Table 6.1 Summary of existing energy conservation programs in Tucson AZ. 

1/1/1995 to 

12/31/1995 

Programs 

Program 

Type 

Program 

sponsor 

Success measures Education methods 1/1/1995 to 

12/31/1995 

Programs twuuaiwi Qovwnmcnt UUIity fHval «or 
Heuni 

kWH 
•Mka 

Profrwn Coal 
t 

Pelkieis î mMc 

ftiiiilir 
— 

bMTMhv 
HMm 

II 
fMkmimk 

nil 

1/1/1995 to 

12/31/1995 

Programs twuuaiwi Qovwnmcnt UUIity fHval «or 
Heuni 

kWH 
•Mka 

Profrwn Coal 
t 

Pelkieis î mMc 

ftiiiilir 
— 

bMTMhv 
HMm 

II 
> 

Emergency Home Repair X X X 101 165 X 
Energy Advantage Home X X 800 X 
Descft Home X X X 2 X X X 
Good Cents X X 30 39240 205170 X X 
HED X X X X 32 287 X X X XXX 
Home Saver X X X 13 X XX 
Hope III X X X 10 50000/h 102 X X 
Low Inc. Weatherizalion X- 210 186852 X- X X 
Step-By Step X 1629 148283 98,235 X X XX 
Trees Program X X X 3316 72,548 X 
Res. energy efTe.allowance X X X 2725 X X 
KEEP X X X X 205 X X 
Southern AZ Seniora X X X X 990 850 X X X 
Energy Patrol X X X X X X 
Growing Greener X X X X X X X 
In Concert with the Env. X X X X X X 
Insulation Station X X X X X X 
Solar Education Packets X X X X X XXX 
Total 9878 9 3 6 5 22 
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1. Analysis and Discussion of School Energy-Education Programs in 

Tucson, Arizona 

The goals of the school energy-education programs are to help and encourage 

school district officials to consider managing and reducing their energy use through energy 

education. School energy-conservation programs provide awareness of energy 

conservation and raise a new energy-conscious generation that will turn this information 

into action not only now but in the future. Unfortunately, these programs are hampered 

by several issues and barriers that face school districts and prevent them from establishing 

efficient energy-conservation education programs. 

A analysis of school energy programs is divided into the following three 

subsections: 
I 

1) Issues and barriers that face school districts are discussed. 

2) Elements of successful school energy conservation program are identified. 

3) A successful school energy program in Tucson, AZ, which implemented all the 

mentioned above elements of success, was identified 

1-1. Issues and barriers faced by school districts 

The first issue is that school districts maintain a separation between energy 

education and efficient use of energy in schools. Most districts energy conservation 
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programs are either behavior-focused and include education components or equipment-

focused. In either case, the districts are neglecting sources of potential savings. 

The second issue is the difficulty of sustaining an energy-eflBciency program, 

largely because school districts are dependent on managers with short tenure (FECI 

report, 1994). Often programs fail when a new board withdraw support. 
I 

The third issue is the lack of start-up funds. Districts do not usually consider an 

energy program without the guarantee of start-up funds. Finding suflBcient funds to start 

this type of program is difiBcult. Most school districts do not realize that the start-up cost 

of the energy conservation program is available within their budget. Districts oflBcials are 

not aware of the fact that they can save money through avoided cost. In practice, they can 

raise start-up fiinds by adopting behavioral changes which produce avoided utility costs. 

The fourth issue is the lack of information. Districts do not realize that they can 

save money by increasing energy eflBciency. Efficient energy usage does not mean cold 

and dark classroom. Districts need to recognize the role they can play in conserving 

energy. Lastly districts are not aware of school utility cost because they do not receive the 

charges. (Doug Crockett, personal interview, February, 5, 1995). 
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1-2. Elements of successful school energy programs 

Based on both the author survey (questionnaire & interviews) of the successful 

school energy-conservation programs in Tucson, and the study performed by FECI, 

successful energy-conservation education programs have to address many of the issues 

and barriers mentioned above. In addition, programs should also consider the following 

elements. 

1. The program should have top-level administrative support and should have a long-term 

approach to conserve energy. This plan should not be entirely dependent on the individual 
1 

who is in charge of the program, but the plan should continue independent of the 

individuals involved. 

2. Program managers should develop case studies of the most successful programs in the 

state, then make modifications to fit the needs of their district. 

3. Program managers should solicit money fi"om the state energy ofiBce and utility 

companies to sponsor the program. 

4. The program should develop a curriculum that involves the students in managing 

energy use at school and at home. 
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5. The program should focus primarily on behavioral change to generate savings. 

6. The program has to institute custodial training to reduce energy usage and increase 

classroom involvement. 

7. Schools and students should be rewarded for their eflForts. 

1-3. An example of one of the most successful school energy-conservation 

programs in Tucson, AZ. 

The following is an example of successful energy-conservation school programs, 

namely Resources EflBciency Awareness Program (REAP). As stated by Tucson Unified 

School District' ofiBcials, this program implemented all the successful elements mentioned 
( 

in section 1.2. The following supports this claim based on the author interview with 

Tucson Unified School District ofiBcials 

1. REAP has top-level administrative support. The program has a long-term approach to 

conserve energy. This plan is independent on the individual who is in charge of the 

program. 
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2. REAP is coordinated by TUSD energy manager (Doug Crockett). He modeled this 

program based on the most successful ones in the nation and modified it to fit the need of 

TUSD. 

3. The energy manager coordinated this program with the State Energy Office and TEP 

as well as other agencies for more support. 

4. The program was developed with a curriculum that involve students in managing 

energy use at school and at home. 

5. The program focuses on behavioral change such as lighting and equipment retrofitted 

to generate savings. Students in the REAP program encourage staflF and each other to 

conserve energy by turning off lights in unoccupied classrooms. 

6. TUSD was able to institute custodial training to reduce energy usage and increase 
I 

classroom involvement. To coordinate the equipment-based program and the educational 

program is the solution for the two important pieces of the energy conservation puzzle. 

7. Schools and students were rewarded for their efforts. Schools received incentives that 

were proportional to energy saving. Incentives were between $500 and $2000. In one 
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year, the district achieved 12% saving, which was reinvested in more comprehensive 

energy-conservation education programs 

In addition, the energy manager sent progress reports to school' administrators. 

These reports detailed the utility cost avoided for one month. Even though it is not a 

formal competition between schools, these reports make it possible for schools to compare 

their savings 

As a result of implementing all the successful program elements, TUSD saved 12% 

($73,569) in energy use during the 1994-95 school year (REAP report, 1995). 
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2. Analysis and Discussion of the Residential Energy-Conservation 

Programs in Tucson, Arizona 
I 

The results reported here are based on: (1) the author's in-depth interviews with a 

range of energy-conservation program leaders, and (2) the author's analysis of 

administrative documents and program leaders own evaluation studies. Interviews were 

structured with objectivity, but the criteria of the evaluation were not identified for the 

interviewees. The analysis was completed in June, 1996. Analysis and evaluation of the 

surveyed residential energy conservation programs in Tucson, Arizona, in the current 

thesis, are performed using the S&M's five criteria as a guide (Sabatier and Mazmanian, 

1979). The criteria are:) A Basis in Theory, 2) Unambiguous Policy, Resources, Support 
I 

and Authority, 3) Leadership Skill and Commitment, 4) Organized Support, and 5) Stable 

Policy Context. Those criteria have been previously used by other researchers to evaluate 

different energy conservation programs in various states, for example the state of 

Vermont. In the following section, the author applies those criteria to those energy-

conservation education programs in Tucson, Arizona (these programs were previously 

surveyed by the author in chapter 5). One of the criteria contains three sub-points. Each 

criterion is presented in bold and then discussed separately. 
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Criterion 1: **A Basis in Theory'* program objectives 

"The program is based on sound theory, relating changes in target group behavior to the 

achievement of the desired end-state." 

If this criterion is applied to Tucson, Arizona energy-conservation education 

programs in general, the target group behavior can be identified at two level. First, the 
I 

consumer taking the first step by asking for energy conservation information. Second, 

following through by implementing the recommended energy conservation measures. In 

most states, DOE data on market penetration of the Residential Conservation Service 

mdicated that during the past few years only about 4% to 8% of eligible households 

received program services (Savitz). The current study showed that estimates on market 

penetration for Tucson, includmg audits performed, is at least 10,000 homes/year (table 

6.1, p.74) out of 125,000 (HED, 1995). Therefore, the percentage of households that 

received energy program services in Tucson is calculated in the present study to be 8%. 

This finding indicates that Tucson is one of the top cities in the nation which provides 

energy services to houses. No data were available on the percentage of households that 

requested energy information but did not obtain the service. Data on Step-by Step home 

energy analysis Program (page 61) showed that the direct mail announcement is limited to 

1000 households at a time. Most of the programs in Tucson are focused on targeting 

homeowners and not renters (See chapter 5 for program description). 
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Data on consumers' response to any conservation intervention such as, auditing 

are often unreliable when their occurrence is self- reported (Geller, 1982). 

Notwithstanding this limitation, an evaluation of the Step-by Step home energy analysis 

program reported that participants' actual energy savings, as a result of implementing the 

energy recommendations, were 8% to 9% (page 61). Other programs such as Emergency 

Home Repair (page 44) reported up to 30% energy savings. One of the reasons for this 

high percentage of energy savings is that the program auditors recommend, teach, and 

implement energy-conservation techniques. The extent to which consumers will adopt 
( 

recommended conservation measures is debatable. Analysis of the previously mentioned 

two programs showed that consumers need an extra step in order to implement more 

conservation measures or change their energy usage. This extra step will be called from 

now on "personalized and frequent service" or "audit (type HI)". The limitations imposed 

by consumers' financial status or lifestyle were not addressed in most of the energy-

conservation programs in Tucson. In analyzing consumer behavior in relation to energy 

use, programs need to focus on factors other than the availability of either financial 

resources or technical facts. Stem and Aronson (1984) have focused on human factors, 

such as the potentially significant effects of lifestyle variations on residential energy use. 

In conclusion, the energy conservation programs in Tucson are promising but their 

validity may be questionable. Considering the resources available for evaluating these 

programs in Tucson, and the fact that there is no plan to change the evaluation strategy; 
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the outcomes are not accessible. Other evaluation strategies should address other aspects 

of the program's function for the previous reasons stated. 

Criterion 2: ^Unambiguous Policy, Resources, Support and Authority** 

"The statute (or other basic policy decision) contains unambiguous policy direction and 

structures the implementation process so as to maximize the likelihood that target groups 

will perform as desired " 

To examine a program, this criterion is divided into three specific components for 

examination of a given program (Sabatier and Mazmanian, 1979). These components are; 

a. "The policy objectives are precise and clearly ranked, both internally (within the 
i 

specific statute) and in the overall program-implementing agencies." 

By examining the surveys in Chapter 5, it appears that the policy and the enabling 

statute of all Tucson energy programs are clear in their stated objective of reducing energy 

consumption in the residential sector. Federal regulations provide detailed policy 

directives for the energy programs in Tucson (page 43). In addition, all residential energy-

conservation programs in Tucson comply with the regulation. However, some energy 

conservation programs in Tucson have a backlog problem. For example, for the period of 

January 1, 1995 through December 12, 1995; TEP mailed out 5,307 Residential Energy 

questionnaire to customers in Tucson. Only 889 questiormaires were returned and 

processed and 740 on-site audits were completed (page 61). A TEP official explained that 
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the reason for the low number of audits was to enable TEP to perform better coordination 

and data entry. Another example is the HED program (page 52), which has a high 

backlog because of the limited resources, not because objectives are not clear (Chalfoun, 

Nader. Personal interview. 2 Feb. 1996). 

I 

b. "The financial resources provided to the implementing agencies are sufficient to 

hire the staff and conduct the technical analyses involved in the development of 

regulations, the administration of service delivery programs, and the monitoring of 

compliance." 

Previous research indicated that "financial resources are particularly problematic in 

labor-intensive service delivery programs and in regulatory programs with a high scientific 

or technological component" (Sabatier and Mazmanian, 1979, pp. 489). The majority of 

program leaders interviewed by the author suggested that their program resources are 

tight. They blamed insufiBcient funds for the low number of public responses. Ironically, 
( 

the TEP 1993 ofBcial end-of-year report indicates that in one program, TEP spent 

$294,035 on administration, $0 on incentives, and $18,029 on monitoring. A good 

example of a well funded program in Tucson is the Southern Arizona Seniors Program 

(page 70). This program is sponsored by several sources. This factor enables the 

program to provide services for most eligible customers. 
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c. "Implementation is assigned to agencies supportive of statutory objectives that 

•will give the program high priority." 

The agencies responsible for implementation of energy conservation education 

programs in Tucson, Arizona, range from the State Energy OfiSce to utility companies. 

Whether the program was sponsored by either the State Energy OflBce (SEO) or by a 

utility company, it was given a high priority. The reasons for high priority may be the 

popularity of the service throughout the state and within the state legislature. Utility 

companies have to follow the regulation of demand-side management, but the public 

suspicious of utility companies' motives. To solve this problem, TEP contracted the 

Tucson Urban League to carry out the low income weatherization program (page 60). 

Another program. South West gas hired a non profit organization to run their program. 

Southern Arizona Senior (page 70). 

In conclusion, this criterion concerning policy-resources and support, when applied 

to the energy conservation education programs in Tucson, Arizona, yields good results. 

Agency support is present, programs objectives are clear, and most of the programs are 

successful in meeting those objectives. These programs work best when they are run by 

non-profit organizations. 
I 

The next issue addresses the skill of managers brought to the setting. 
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Criterion 3: '^Leadership Skill and Commitment:'* 
I 

"The leaders of the implementing agencies possess substantial managerial and political 

skill and are committed to statutory objective." 

Not enough information is available to the author, at the present time, on the 

leadership skill and commitment of Tucson energy education program leaders. Since the 

information came from interviewing the program managers, self reporting and internal 

validity were two issues that prevented the author from implementing this criterion. 

Criterion 4: "Organized Support:" 

"The program is actively supported by organized consistency groups and by a few key 

legislators throughout the implementation process." 

According to this criterion, public support depends on two factors that contribute 

to the energy-conservation program evaluation, according to this criterion. These factors 

are: 1) how homeowners feel about the audit process, and 2) how they feel about the 

follow up. By analyzing some of the existing energy conservation programs in Tucson 

such as (HED, p.52) and (Step by Step, p.61), the following two facts became apparent. 

1) Homeowners were satisfied with the audit (TEP Mid-year Report, 1995). 2) Although 

homeowners were happy with the site-specific expertise that was provided by the auditors, 

no follow-up of the implementation of energy-conservation techniques by the participants 

in the program was conducted. 
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Other programs in Tucson, for example, Emergency Home Reaper (p.44). Low 

Income Weatherization (p.60), and Southern Arizona Senior (p.70) have more public 

support because of the frequent follow up service. Public support will, in fact, reflect on 

the state legislature. 
I 

Criterion 5: ''Stable Policy Context:" 

"The relative priority of statutory objectives is not significantly under mined over time by 

the emergence of conflicting public policies or by changes in relevant socioeconomic 

conditions that undermine the statute's technical theory or political support." 

There was a time when the nation felt an urgent need to seriously address the 

energy crisis, which resulted in initiation of the ienabling statute. However, over time, the 

nation's sense of the critical need for energy conservation education programs has 

diminished. State administration support of these kinds of programs has also declined (Jim 

Arwood, Personal interview. January 24,1996).' The level of national and local political 

support of these programs has a profound eflfect on attracting the public, and vice versa. 

Utility company interviewees felt that increasing utility costs could reverse the situation 

(Chuck Miessner, Personal interview. January 22, 1996). It is important to realize that 

program support relies on the public's perception of the energy problem, which in turn 

may depend on the effectiveness of the energy programs. 
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3. The Effective Education Methods Used in Energy-Conservation 

Programs in Tucson, Arizona 

The previous sections examined, analyzed, and discussed the successful energy-

conservation education programs that were developed in the nineties in Tucson, AZ. The 

following section examines the educational methodologies that have been used in these 

programs. These methods are listed first, then each method is examined separately in 

details. The methods are: 

a. Specific feedback and monitoring; 

b. Interactive hotlines; 

c. Demonstration projects; 

d: Economic Incentives; 

e. Publications, video and media efforts. 

a. Specific feedback and inonitorin2; 

For a long time, this method has been proven to be a very useful means of 
I 

modifying people's behavior toward energy conservation (Thomdike 1927). Specific 

feedback ranges fi-om generated home energy audits to a device that signals a drop in the 

outside temperature to encourage consumers to turn off the air conditioning systems. 
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Energy consumption is largely invisible to consumers. Gostanzo et al. 1986, 

suggested that major appliances should be itemized on a consumer's utility bill and that 

reporting should be in dollars rather than kilowatts. 

Recently, researchers established a link between energy consumption and 

consumers being given specific feedback. In a study using daily feedback, previous 

researchers were able to show a statistical by significant main effect (Seligman and Darley, 

1977). The feedback group used 10.5% less electricity. The General Accounting Office 

(GAO) examined the Energy Extension Services (EES) programs in 1981. It was found 

that the most effective programs were on-site energy audits that resulted in specific 
I 

recommendations. There is a concern, however, that participants in feedback programs 

appeared to have become more committed to conservation, which might bias the statistical 

results. 

The on-site energy audit programs were specifically better than DOE's traditional 

efforts, which distribute general conservation information to consumers. On-site energy 

audit (type II) programs also were more likely to produce a change than the survey and 

audits (type I) discussed below (General Accounting Office, 1991 c). 

Under EES and DOE funding, the State Energy Office and utilities in Tucson 

created home energy audit programs, such as Emergency Home Reaper, Low Income 
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Weatherization program. Step-by Step program, and South Arizona Seniors program (see 

Chapter 5). Most of these programs oflfer the service to consumers with existing 

problems, like high utility bills. Utilities send a survey format (Audit type 1) that 

consumers with high utility bills would fill out and return to the utility company. The 

information is then fed to a computer program which generates possible improvement 

strategies and their estimated cost. An extensive review of these kinds of programs is 

given by Berry, Soderstron, and Hirst, 1981. The percentage of returned surveys (Type I) 

in Tucson is very low. While on-site audits (Type II) and frequent services (Type HI) are 

more costly, they are more effective. The energy saving as a result of audit type H is as 

much as 10% and the energy saving as a result of audit type HI is as much as 30% 

(Emergency Home repair program p. 44). From this we could conclude the following: 

* Consumers need personalized service and they need clear and frequent feedback. 

* When individualized information is combined with personalized delivery of the 

information, it is more likely to result in implementation of conservation strategies. 

b. Interactive hotlines; 

This method is more effective than feedback when a consumer's questions broaden 

to include comparisons of different insulation materials, or utilization of appropriate 

technologies (e.g. wind, solar, water, and wood). A survey or a single field representative 

(Audit type I, Audit type II) is no longer suflBcient (Dennis and Soderstron 1988). In 
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some cases, the consumer needs a large quantity of complex information and needs to be 

referred to an expert, especially when the consumer is remodeling or building a home. 

A few programs in Tucson such as HED, Low Income weatherization. Step by 

Step, and Southern Arizona Seniors, offer interactive hotline. Evaluations of these kinds 

of services often make conservative assumptions about their benefits (Dennis, Boruch, and 

Soderstron, 1986). Previous research suggested that hotline service is a relief to the 

regular DOE callers who have questions ranging firom feasibility of new energy sources to 

at what angle to pitch a solar collector (Dennis et al., 1986). A survey of the National 

Appropriate Technology Assistance (NATAS) found that users were contacting every 

source and those hotlines were the most used (Dennis et al., 1986). Interactive hotlines 

should be viewed as a response mode rather than a consciousness-raising mode. This 

kind of service is cost beneficial (Jmi Arwood, Personal interview. January 24, 1996). 

From this education method we could conclude the following: 

* Interactive hotlines programs are responding to existing demands for energy 

conservation and they are often not creating new ones. 
I 

* Interactive hotlines can be cost beneficial. 

The previous two education methods are effective except when there is a need to 

promote a new technology or promote an unfamiliar energy conservation strategy. 
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c; Demonstration projects; 

Li some cases, specific feedback and interactive hotlines do not work. When 

promoting new technology or promoting an uncommon energy conservation strategy, 

demonstration projects in those cases are more efiBcient. The concept behind 

demonstration projects is acceptance and utilization of iimovations. Such innovations are 

more likely to be transmitted via social networks rather than the mass media or other 

channels of communication (Darley and Beniger, 1981). In psychology, this process is 

referred to as "social diffusion". Nisbett, Borgida, Crandall, and Reed, 1991, stated that 

"people tend to assign disproportionate weight to vivid information seen in the presence of 

reliable statistical information to the contrary". • The implications of this for presenting 

energy information warn against simply presenting numerical comparisons. New 

technologies and desirable energy conservation strategies should be linked with other 

positive forces. 

For example, in the case of three demonstration projects in Tucson, Energy 

Advantage Home (page 45), Desert Home (page 47), and Good Cents (page 49), well-

publicized workshops, media efforts, and high-tech brochures were used to convey the 

additional message of prestige. Another method of promoting new conservation strategy 

is to tie it to something that customers appreciate. For example, in the case of the Desert 
( 

Home program in Tucson, the participants are low-income customers who are looking 

for ways to make their homes more prestigious. In the case of Energy Advantage Home 
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program, the Builders were given certification that gives them a unique marketing edge. 

Other examples, include the TUSD program "REAP". In this program, school children 

were taught to conserve energy at their school. Percentage of their energy saving's money 
I 

was used to purchase items that school needs such as computers, athletic equipment, 

...etc. 

From this education method we could conclude the following; 

* The method in which information is presented is critical to how well it will be accepted. 

* The technology should be package m such a way is compatible with the consumers 

social status. 

d; Economic incentives: 

The Federal government has attempted to promote energy conservation primarily 

through economic incentives (Costanza et al. 1986, 1988). Archer conducted a survey on 

California residents in 1985. Respondents were asked whether they were familiar with 

variety of energy incentive programs, including the solar energy tax credit, the home 

energy audit programs, the peak load rate structure, and the graduated rate structure. The 

respondents were then asked to explain these programs. The survey showed major 

discrepancies between the respondents' claims of understanding (44.1%-78.1%) and their 

actual understanding (1.4%-41.3%). See Figure (6.1). 
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Figure 6.1, Percentage of actual and claimed understanding of energy programs. 

The data in the figure should be used to illustrate a major flaw in the current 

incentives. The rational economic model on which energy conservation programs in 

Tucson are based on the assumption that consumers understand the economic 

consequences of their actions, but the previous mentioned survey suggests that they do 

not. The economic incentive idea works only at the initial stages of the program. In the 

long run, these incentives lose their effectiveness. This view is shared by energy personal 

at TEP (Chuck Miessner, Personal interview. January 22, 1996). For example, TEP's 

incentives program (Residential Energy EflBcient Allowance Program, p.66) was limited to 

contractors, and not to individual customers because of the low number of enrollment. 

Another program in Tucson that used economic incentives very successfully is the 

REAP (Chapter 4, p.30). The schools that participated in the REAP program received 
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from $500 to $2000. This money was used by the schools to promote ongoing energy 

conservation efforts. From this education method we could conclude the following: 

* Economic incentives programs might work m the beginning, but oflen fail in the long 

run. 

e: Publication and media efforts; 

According to a study by Costanzo, 1986, publications and media efforts have 

succeeded in changing people's nominal attitudes but not necessarily their behaviors. 

These method could be effective when used with other methods. To reduce the cost of 

publication, the National Center on Appropriate Technology (NCAT) developed 13 

publications and 5 newsletters on topics such as alternative energy, heat recovery, biomass 

and wastes, and greenhouses. NCAT sent print-ready negatives to every DOE regional 

ofiBces. These negatives contained a large blank area in which state energy oflBces or 

other interested programs could insert their own logo. The state of Arizona has 

reproduced and promoted the publications for little more than the printing costs. 

Programs should personalize these publications to better leverage their resources 

and/or capitalize on earlier efforts. Another way to ensure that publications are read is to 

charge a nominal fee (Tim Arwood, Personal interview. January 24, 1996). This increases 

the probability that they will at least be looked at before being discarded (Dennis et al 

1986). 
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Another effective way of maximizing publication resources is to publish annotated 

bibliographies and instructions on how to purchase them through the Arizona Energy 

Printing OflBce. 

Utility companies in Tucson mail brochures with the monthly bills. These 

brochures advertise new innovations or remind customers of old ones. SWG marketing 

department surveyed a sample of people who received the inserts and found that the 

percentage of people who read the insert brochures was very high (Martha O'Brien, 

Personal interview. April 2, 1996). TEP's publications are designed with a great deal of 

sensitivity to the community (Chuck NCessner, Personal interview. January 22, 1996). 

Their brochures are designed to accommodate different classes of people as well as 

different needs. They are published in two languages to reach a greater number of 

consumers in the community (see the Tree program, p.64). 

The following are the lessons that the author learned from analyzing this education 

method: 

* There is a large duplication of published information. 

* To ensure the reading of publications, they should not be free. 

* Publishing annotated bibliographies Avill screfen out inappropriate requests and maximize 

publication resources. 

* Publication should be personalized to accommodate different classes of people in order 

to be effective. 
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Conclusion: 

Finally, lessons learned from the analysis and discussion of the existing energy 

programs in the present study are elucidated. These lessons could be used to develop a 

set of recommendations or guideline for development of new energy conservation 

education program and/or evaluating an existing program. These recommendations will 

be discussed in detail in chapter 7. 

1) Identify your audience. Then study your Audience behavior and their energy usage 

habits. 

2) State your goals clearly. 

3) Select a highly skilled program manager. 
I 

4) Get support from other organizations. 

5) Form partnerships with other programs. 

6) Establish nonprofit corporation to run the program. 

7) Market the program selectively. 

8) Package the information in a friendly useable form. 

9) Personalize the service. 

10) Use specific and frequent feedback. 

11) Use economic incentives only for short time. 

12) Use demonstration project to promote new innovation. 

13)..Package the information in a suitable way for consumer social status. 



14) Do not count on publication alone to promote energy conservation. 

15) Utilize previous work when using publication to maximize the service. 

16) Annotated bibliographies are good way to screen requests. 

17) Use interactive hotline to respond to the existing demand for information. 

18) Understand the existing energy conservation problem. 
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CHAPTER 7 

RECOMMENDATIONS AND CONCLUSIONS 

in this chapter, guidelines are suggested that should be considered for the 

development of a new energy conservation education program uid/or the evaluation of an 

existing program. These recommendations are derived from analyzing the findings in 

Chapter 6 of the five school energy education programs and the thirteen residential energy 

conservation programs in the City of Tucson, AZ. 

The following are the author's recommendations that should be considered when 

starting a new energy conservation education program or evaluating an existing program: 

1. Identify clearly the audience or the target group for that program. Then, the program 

should be designed to take into account what is known about the target group behavior 

toward residential energy conservation and to avoid assumptions. Study your audience 

behavior and their energy usage habits. 

2. State your goals clearly. The major objective of the program should focus on 

educating the public in energy conservation. 
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3. Select a highly skilled program manager. The program manager should have 
I 

appropriate energy conservation leadership and managerial skills. He/she also has to be 

highly committed to energy conservation. 

4. Get support as well as funding from other organizations. The program funding should 

be enough to withstand economic fluctuations that may afifect energy conservation. 

5. To serve more people, the program should leverage its resources by forming 

partnerships with other programs. Targeted groups may be refereed to other programs 

that are more appropriate to their needs. 

I 

6. The program should centralize the information services in energy agencies or utilities to 

maximize both services and productivity. 

7. The program should establish a nonprofit corporation that identifies more closely with 

state government than with utility companies. This will diminish the public's 

suspiciousness of conservation programs that are sponsored by utility companies. 

8. If resources of the program are limited, the marketing of program must be thoughtful, 

selective, and capitalize on existing resources. 
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9. The information must be in usable and user-fiiendly forms that consumers can 

understand. 

10. The program should be designed to provide interested consumers with energy 
I 

conservation recommendations and personal referrals. The energy conservation service 

should be personalized. 

11. Consumers often need frequent feedback. The ideal dissemination of energy 

conservation information should involve specific feedback to consumers who are already 

looking for a solution to an existing problem. 

12. Use economic incentives only for a short time. Attempts to use economic incentives 

to encourage energy conservation for long periods often fail. 

I 

13. Use demonstration projects to promote new innovation. When promoting a new 

technology or innovation, it is often more productive to utilize social diflEiision to change 

public's behavior. 

14. Programs should package the technology and the innovation in ways that are suitable 

for the consumer's social status. 
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15. Do not count on publication alone to promote energy conservation. Publications are 

necessary for appropriate audiences but alone are ineflBcient for reaching the public. 

16. Publication resources can be maximized by utilizing previous work. 

17. Annotated bibliographies should be sent to screen general requests and reduce total 

printing costs. 

18. Use an interactive-hotline to respond to the existing demand for information. 

Programs managers need to realize that information dissemination eflforts are just a 

response mode rather than a consciousness-raising mode. 

19. The most common impact of receiving energy information is to better understand the 

existing problem before solving the new one. 

20. Energy conservation program needs to target renters as well as homeowners. 

I 

21. Finally, the program should draft plans that are flexible and fit each situation. 

It is the author's point of view that the present study shows a remarkable 

demonstration of public involvement in energy conservation programs in Tucson, Arizona. 

Some of the forces behind the public involvement are well known. For more than a 
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century, the U.S. public lived with the idea of nature conservation. For many people, it 

began with school education. Public awareness of the importance of ener^ conservation 

has been sustained over the decades by energy conservation programs. The goals of 

conserving energy, albeit for human enjoyment and money saving, have been basic parts of 

public education and culture m the U.S. The presentt study shows that in 1995 the 

percentage of households that received energy program services in Tucson was 8%. This 

finding indicates that Tucson is one of the top cities in the nation which provides energy 

education services to its residents. 

The present study also shows that even though the percentage of households that 
I 

received energy conservation service in 1995 is high (8%), it does not mean that the 

percentage of energy saved as a result of the service ofiFered is also high. Just because 

consumers receive energy services does not mean that they implement the 

recommendations or changed their energy-usage habits. In practice, consumers need 

fi-equent follow-up reminders, recommendations, and personalized services in order to 

increase or continue saving energy. Programs should have long-term evaluations that 

examine energy usage before and a year after iihplementing the energy services. The 

current study also shows that most energy conservation programs ui Tucson only target 

homeowners, not Renters. This study also supports the notion that a program's success's 

should be measured not only by the number of {jarticipants but the number of kWH 

savings. 
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A comprehensive energy education program should center on the use of energy in 

people's lives and in society. It should involve the study of energy resources and 

conservation; and it should help people leam tO' make decisions about energy issues, from 

personal use to public policy. Energy conservation should be viewed as an investment 

from both national and household economic perspectives, as well as an ecological duty. 

For an energy conservation program to work, it must be learned, put in place, and used. 
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APPENDIX A: letter and survey that were sent to energy educators 

Dear : 

Please, let me introduce myself. My name is Manal S. Gaballa. I am a graduate student at 

the college of architecture. University of Arizona. The subject of my master thesis is focused on 

solar education programs, their availability and effectiveness in Tucson. As part of my master 

thesis I am conducting a citywide survey among Energy Conservation Experts to find out and 

identify the best public education programs and learn how comprehensive these programs are. 

The opinion of yourself and other experts in this field about some of the most effective ways to 

educate the public on Energy Conservation Techniques is important. 

Your response is very important to the accuracy of my research which I hope will be very 

helpful for energy conservation educators, and for the protection of our environment. It will take 

a short time out of your busy schedule to answer the simple questions on the enclosed 

questionnaire and to return it in the enclosed stamped reply envelope. If you wish your name to 

be confidential, I will honor that; otherwise I would like very much to give you and your 

institution, credit for participating in this survey. If you are interested in receiving a report on the 

findmgs of this research, just indicate that in the appropriate space. I will be glade to send you a 

complimentary report when it is ready. 

Please, return the completed questionnaire at your earliest convenience. Thank you for 

your help. 

Sincerely, 

Manal S. Gaballa 

College of architecture. University of Arizona 

Tucson AZ, 85721 

University ofiBce.(520) 621-3755 
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Please mail the following questionerform 

Name Title 

Organization or Company name 

Address This address is: • My home • Business 0 Government agency 

Phone Fax 

For each education program offered by your organization, please answer the following (use additional 
sheet if needed) 

What is the specific program your organization is offering to educate the public on energy conservation? 

I 

What is the content of the program, what does the program cover? 

When did the program started, and what are the changes, if any, since that program started? 

Who are the target audience? 

• Architects • builders • Realtors 
• Consumers • Others: 

What is the program's educational methods? (check alt that apply) 
• Classroom format • Workshops • Seminars 
• Educational Videotapes • TV program.': • Books 
Q Newspaper articles • Mail brochui-es • Phone response 
• Monitoring programs (DES) • Others: 
• Economic incentive programs 
• Physical demonstration 
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If changes are requiredfor that program, which method could be the most effective? 
• Classroom format • Workshops • Seminars 
• Educational 'Videotapes • TV programs 
• Newspaper articles • Mail brochures 
• Monitoring programs (DES) 
• Economic incentive programs 
• Physical demonstration 

• Books 
• Phone response 

• Others: 

Why? 

Have you conducted any kind offeedback or survey about the effectiveness of your program? 

•  Y e s  • N o  

How did you use evaluation forms to measure the program effectiveness? 

Are the policy objectives precise and clearly ranked, both internally and overall program-implementing 
I 

agencies? 

• Yes •No 

Are the financial resources provided to the implementing agencies sufficient? 

• Yes • No 

DOS the program manager have appropriate energy conservation managerial skills? 

• Yes • No 

Who are supporting the program? 

How much this program cost? 

How many kWH were saved as a result of the program?, 

How many people or household did the program reaches? 



Would you be able to send sample, outline, evaluation, and literature on the educational energy 

conservation program that your offering? 

• Yes • No 

Would you mind a follow up by phone interview? 

• Yes • No 

What motivate the public to conserve energy? 
• Social benefit • Personal benefit • Both 

What are the major topics that the public needs to know about Energy Conservation 

Would you mind provide me with names of other organizations who have significant contribution 

energy conservation education? 

• Yes • No 

Are you interested in receiving a report on the finding of this research? 

• Yes • No 



APPENDIX B: DIRECTORY: GOVERNMENT, INSTITUTIONS, 
PRIVET SECTORS, AND mTLITIES 

GOVERNMENT 

** Community service, city of Tucson 
* Bross Wooddniff 
Architectural field representative 
1501 N. Oracle 
PO Box 27210 
Tucson, AZ 85726 
520-791-4123 

** Community Development & Housing 
740-5232 

Moriat weatherization 
130 W. Congress 85701 
740-3340 

Environmental Compliance 
740-6449 

Environmental Quality 
130 W Congress Tucson 85701 

740-3340 

** Tucson OfiBce of Economic Development 
Civano project 
Tucson Solar Village 

* John Laswik 
Project manager. Solar Village 
City of Tucson 
PO Box 27210 
Tucson, AZ 85726-7210 
166 W Alameda 85701 
520-791-5093 
Fax 791-5413 

** Tucson Urban League 
* Anthony f Jones 
* Allen Samuelson 
Housing Rehabilitation Coordinator 
511 E. 29th Street 
Tucson, Arizona 85713 



Mailing Address: 2305 S. Park Avenue 
Tucson Arizona 85713 
520-882-4872 
fax 520-623-9364 

** Dessert Home 
* Ingrid Cardon Downey 
1037 E. 34 th St. 
Tucson, Arizona 85713 
520-623-5563 

** Chamber of Commerce Energy OfiBce 
* Rus Clark 
Asst. Deputy Director 
465 W. Saint Mary's Rd 85701 
502-792-1212 
1-800-352-2499 

** Environmental Management 
201 N. Stone Av. 85701 
791-5414 

Arizona State Government 

** Arizona Department of Commerce Energy oflBce 
* Amaqnda Armond 
Director, State Energy OfiBce 
Information 280-1300 
Fax 280-1305 
Energy Development & Utilization 
602-280-1402 
Fax 280-1445 
Community Energy 
602-280-1410 
Energy Conservation & Education 
*Barrette, Nancy 
1-800-352-5499 
* Jem Arwood 
Ext. # 2172 
3800 N Central Avenue. suite # 1200 
Phoenix AZ, 85012 

** AZ Energy Extension service 



Capital Tower, 5th floor 
1700 W Washington 
Phoenix AZ, 55007 
602-255-3303 
602-352-5499 

** AZ Solar Energy Commission 
1700 w Washington, Room 502 
Phoenix, AZ 85007 
602-255-3682 

** AZ Corporation Commission 
* Paul Solerades 602-542-0848 
* Ray willmson 
* Dave Barry 
phoenix 602-542-4251 
1800-222-7000 
Tucson520-628-6550 
1800-535-0148 

Institution 

** University of Arizona 
1) House Energy Doctor (HED) 

* Nader V. Chalfoun 
College of Architecture Room 104 
Tucson, AZ 85721 
520-621-6751 
1215 N. Fremont 
520-621-3497 
Or 621-3755 

2) Environmental Research laboratory (ERL Tours). 
* Marttin Yoclik 
U of A 2601 E Airport Dr. 
Tucson International Airport 85706 
520-741-1990 

** Pima Community College ASETT Center 



AZ State Environmental Technology Training Center 
East Campus 
8181 E Irvington Rd 
722-7872 

** Amphitheater Unified Dist. No. 10 
* Superintendent: Dr. Richard B. Wilson 
701 WWetmoreRd 
Tucson, AZ 85705 
520-887-5500 

** Tucson Unified Dist. No. 1 
1010 East 10th Street 
Tucson, AZ 85719 
520-882-2400 
* Superintendent: Dr. George Garcia 

Reap program 
* Doug Crockett 
Energy Conservation manager 
2025 E. Winsett St. 
Tucson AZ, 85719 
520-617-7183 
fax 617-7095 

Private sectors 

** Gale Industries, INC. 
* Mark Long 

Manager 
4161 E. Tennessee 
Tucson, AZ 85714 
520-325-0751 

** Solar Energy International 
REEP 

* Ed. Eaton 
P.O. Box 715 
Carbondale, Colorado 81623 
(970)or(303)963-8855 
Fax(303)963-8866 



Email sei @ solarenergy.org 

** Envi. Education Exchange 
200 S 6 AV. 85701 
520-670-1442 

Utility 

** Tucson Electric Company (TEP) 
* Chuck Miessner 
Director, Marketing 
conservation and load management 
520-745-3567 
Fax 745-3412 
* Alice Popjoy 
Educational Services coordinator 
520-884-3741 
Fax 770-2042 
Customer Service 
520-623-7711 
Main office 220 W. 6th St. 
P.O. Box 711 
Tucson, AZ 85702 

** Southwest Gas Corporation 
* Martha O'Brien 
Manager/sales 
520-794-6426 
* Marty Looney 
Administrator/consumer & community affairs 
520-794-6416 
* Libby Howell 
Administrator of Corporate Communication 
520-794-6515 
3401 E Gas Rd 889-5600 
P.O. Box 26500 
Tucson, AZ 85726 
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