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CHAPTER I 

INTRDDUCTION 

Background of Study 

The American public is very aware of the ups and downs of the 

United States' econoiry. One of the major indicators of the condition 

of the U.S. econony is housing starts. A strong housing industry 

creates jobs, both in the production of housing units and in the 

production of related goods and services. By generating a demand for 

billions of dollars worth of goods and services, home building 

triggers growth throughout the economy. As a result of these factors, 

the condition of the housing industry has a profound effect on the 

condition of the economy as a viiole. 

Several trends in recent years have dealt the housing industry 

seme unfortunate blows. Rising interest rates, the high cost of land 

and increasing construction costs are pricing more and more people out 

of the housing market. For the first time in 30 years, the percentage 

of Americans owning homes is declining. From a peak of 65.8 percent 

in 1979, there has been a downward trend to 64.4 percent in the last 

quarter of 1983 (National Association of Home Builders, 1985) . In an 

effort to offset the high cost of housing, the industry is attempting 

to make use of innovative building techniques, as well as higher 

density housing. 

Rising housing costs are only part of the problem facing aspiring 

home buyers. Other problems involve the change in the availability of 



certain housing-related resources. Escalating utility bills reflect 

the cost of heating, cooling, and powering homes. The decline in the 

availability of resources needed for adequate community services to 

homes, land on which to build, and certain building materials raises 

questions concerning the wisdom of pursuing conventional single family 

housing developments. 

Despite the gloomy outlook for homeownership, an April 1984, 

National Association of Home Builders survey revealed that the top 

priority of college students is to own a single family, detached, 

suburban home (National Association of Home Builders, 1985). Treniblay 

and Dillman (1983) also found that the nurrber one housing preference 

of 2,801 Washington households is ownership of a single family, 

detached home. 

Various housing alternatives, particularly those offering energy 

efficiency, benefit both the housing industry and individuals seeking 

homeownership. Any deviation from the conventional single family 

dwelling, however, is likely to be viewed with skepticism by the 

historically conservative housing and financing industries. Much of 

the skepticism about housing alternatives concems public acceptance 

of the alternatives and ultimately the resale value of the dwelling. 

In studying housing preferences, Treniblay and Dillman (1983) have 

found that choices between many housing alternatives can be at least 

partially explained by a consideration of four housing norms: home 

ownership; single family, detached dwelling; private, outside space; 

and conventional construction. In the United States, these norms 



describe the housing situation which receives the most support from 

society—the single family, detached home. Generally speaking, 

housing alternatives will be preferred more or less depending on the 

number of norms satisfied by the alternative (Treniblay and Dillman, 

1983) . Ovning a single family detached home is most preferred because 

it satisfies all four norms. 

As rising prices and changes in the availability of housing 

resources make ownership of a conventional single family detached home 

less attainable in the future, certain alternatives will be 

considered. While preferences will undoubtedly vary throughout the 

country, for much of the United States, earth sheltered housing may 

provide solutions to many housing problems while satisfying a majority 

of the housing norms. 

Earth sheltering offers several advantages that could make it a 

more economical form of housing. The cost of land and ccnmunity 

services for each household decreases as density increases. Higher 

densities, however, also produce certain problems, such as decreased 

visual and acoustical privacy and a lack of private outside space. 

Creative use of earth sheltered design can offer the benefits of 

higher densities while supplying visual and acoustical privacy for 

each dwelling as well as private and ccnmunity green areas (Moreland, 

1979) . Building at hi^er densities also has the benefit of making 

more efficient use of building materials as several units share 

structural conponents (such as walls). The acoustical and visual 

privacy afforded by earth sheltered construction also allows the use 



of less desirable real estate, such as land along freeways. Earth 

sheltering also could grow more economical since it can adapt 

conmercial construction techniques to residential construction. 

Earth sheltering also offers the benefit of significantly reduced 

bills for energy used to heat and cool the structure. Energy savings 

for earth sheltered structures has been estimated at 75 percent or 

more when compared to conventional structures (Bligh, 1976) . In the 

northern United States, where heating is the primary concern, a 

conbination of earth sheltered and passive solar design might provide 

the best solution. Earth sheltered homes oriented away from direct 

solar gain would be most appropriate in areas of the country v^ere 

cooling is more important. Since the cost of heating and cooling a 

home represents a greater and greater portion of the monthly financial 

burden for most American homeowners, the energy savings available with 

the use of earth sheltered construction is significant. When 

considered as a part of the monthly financial ccmnitment along with 

payments of principle, interest, taxes, and insurance, savings on 

energy bills takes on new significance. Lowered utility bills could 

make it possible for more families to meet the obligation of higher 

mortgage payments. 

Although the concept of earth sheltering is not really new, the 

implementation of the idea has suffered from constraints which are 

typical for innovative building ideas. These constraints include 

inappropriate building codes, irrelevant zoning ordinances, and diffi

culty with financing. Though these constraints cure real, they can 



be removed and would prcAjably be resolved with enough demand by 

consumers, with better trained and experienced builders, and with 

sufficient good exanples of earth sheltered designs. 

Wide acceptance of the idea of earth sheltering seems to be a 

result of the combination of practical attributes of earth sheltering 

(such as protection from severe weather) and public support of the 

construction technique (such as financial programs). Particularly 

\̂ iere public support has been provided, earth sheltered construction 

has prospered. Even in areas \^ere there has been no formal public 

support, there has been seme earth sheltered construction activity. 

Consumer acceptance studies have been conducted in order to examine 

the attitudes of visitors to certain earth sheltered homes. One such 

study (MoKown, 1983), surveyed people visiting an earth sheltered 

house in Texas in 1980. Overall, the consumer acceptance of the 

dwelling was high. All respondents indicated that earth sheltering 

was a "good idea" with 90 percent ranking it as an "excellent idea." 

An earlier study conducted by Stewart and McKown (1979) , also revealed 

a strong interest in earth sheltered living. Further consumer 

interest in earth sheltered housing has been documented by Weber and 

MoCray (1984) . Such apparent interest does not mean that these people 

vrould purchase an earth sheltered unit were they in the market for 

housing, but it does indicate that consumer resistance to the 

innovative housing form may not be as great as housing intermediaries 

might perceive it to be. 



Problem Statejnent 

Since the previous studies indicate a relatively h i ^ interest in 

this type of housing, one wonders why more earth sheltered homes have 

not been built. This study is a preliminary examination of the 

influence of personal characteristics on the decision to own an earth 

sheltered home. In particular, the characteristics of innovativeness 

and willingness to accept risks are considered. The following 

questions are addressed: 

1. How do owners of earth sheltered homes differ from 

owners of conventional homes in their scores on a scale 

measuring the characteristic of innovativeness? 

2. How do owners of earth sheltered homes differ frcm 

cwners of conventional homes in their scores on a scale 

measuring their willingness to accept risk? 

3. What reasons do owners of earth sheltered homes give 

for choosing this type of housing? 

4. How familiar with this type of housing were the cwners 

of earth sheltered homes before they chose an earth 

sheltered home? 

Purpose of the Study 

Since earth sheltered construction can be considered an 

innovation in terms of housing, then the marketing literature on the 

diffusion of innovations should offer a guide to questions concerning 

the adoption of this type of housing. Despite the relatively long 



history of marketing research on the diffusion of innovations, there 

seems to be little consensus concerning v̂ iich consumer 

characteristics, if any, are useful in predicting the adoption of 

innovations (Robertson and Kennedy, 1968; Robertson and Myers, 1969; 

Jacdby, 1971; Coney, 1972; Baumgarten, 1975; Donnelly and Ivancevich, 

1974). In addition, the innovations that have been used in such 

research have been relatively low cost products with short lives. 

Though one such project dealt with the purchase of an automobile, no 

research projects have dealt with the purchase of such a high priced 

or durable product as a home. 

Because rising costs are threatening the American dream of 

homeownership and because buying a home is the largest single purchase 

in the lives of most Americans, this research focuses on a housing 

innovation—earth sheltered housing—which could have a positive 

iirpact on current housing issues. In particular, the study examines 

two consumer characteristics that, intuitively, seem likely to explain 

the difference between owners of earth sheltered homes and cwners of 

conventionally built homes: innovativeness and willingness to take 

risks. The conclusions of the study will add to the understanding of 

consumer characteristics and behavior and particularly the 

relationship between innovativeness and willingness to take risks and 

the adoption of a high dollar innovation. This information will serve 

as background for further research which may ultimately provide a tool 

to better market more affordable and efficient housing alternatives. 



8 

Definition of Terms 

1. Adopter categories - classifications of individuals based on 

time of adoption of an innovation in relation to other members of the 

system. The five categories incliode: 

a. Innovator - the first 2.5 percent of the individuals to 

adopt an innovation. They play the role of launching new 

ideas into the social system. 

b. Early adopters - the next 13.5 percent of the individuals 

to adopt an innovation. They decrease the perceived 

uncertainty about an innovation by adopting it and supplying a 

subjective evaluation to the rest of the system. 

c. Early majority - the next 34 percent of the individuals to 

adopt an innovation. They adopt just before the average 

maiiber of the social system and because of their frequent 

interaction with peers, serve to spread information about an 

innovation. 

d. Late majority - the next 34 percent of the individiaals to 

adopt an innovation. They approach innovations with 

skepticism and will not adopt lantil most of the perceived 

uncertainty has been removed. 

e. Laggards - the last 16 percent of the individuals to adopt 

an innovation. They possess almost no opinion leadership and 

may not adopt an innovation until it has been superseded by a 

more recent innovation. 



2. Alternative housing - any type of housing other than a 

conventionally built, single family, detached structure. 

3. Diffusion theory - the theory concerning the process by which 

an innovation spreads through a social system. 

4. Innovation - any idea, practice, or product which is 

perceived as new by an individual or decision-making body. 

Hypotheses 

Hi: Respondent characteristics (age, sex, level of education and 

income) are not related to the type of home owned. 

H2: Respondent characteristics (age, sex, level of education and 

income) are not related to scores on the innovativeness or risk-taking 

scales. 

H3: There is no significant difference between the 

innovativeness scores of the cwners of earth sheltered homes and the 

cwners of conventionally built homes. 

H4: There is no significant difference between the risk-taking 

scores of the cwners of earth sheltered homes and the cwners of 

conventionally built homes. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

Introduction 

The advantages of energy efficiency and compatibility with high 

density housing design and conmercial construction techniques make 

earth sheltered construction a viable housing alternative for dealing 

with current housing issues. Certain constraints exist, however, 

which contribute to problems encountered by consumers interested in 

acquiring an earth sheltered home. These constraints, v̂ iich are 

typical of many housing innovations, include incompatible building 

codes, inexperienced contractors, and difficulty in financing. 

Overcoming any of these problems would be facilitated by more earth 

sheltered construction activity. How, then, does one stimulate 

interest in this type of housing? 

This question represents the similar problems encountered by 

anyone marketing a new product. Major concems center around 

targeting a group of people v^o are likely to be the first to try 

the new product. The people v^o try the new product serve to 

legitimize the product to the general public, as well as to 

provide initial revenue from the sale of the product. It is 

possible that people v^o are among the first to try a new product 

share conmon personal characteristics. It is also possible that 

information about any ccnmon characteristics could facilitate the 

marketing of the new product. 

10 
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To further explore this area, a basic understanding of new 

product adoption is necessary. In order to provide the essential 

background information for the study, this chapter presents a 

history of diffusion theory, and a surrmary of current research in 

the areas of personality correlates of innovative behavior and 

characteristics of cwners of earth sheltered homes. 

Diffusion Theory 

Diffusion is one part of a large process vMch begins with a 

perceived problem or need and then involves research and development 

on possible solutions. A change agency then makes the decision that 

this innovation should be diffused. Diffusion and adoption then 

occur. Many decisions and activities happen before the beginning of 

the diffusion of an innovation and may affect the nature of diffusion 

later on. Researchers in marketing and consumer sciences have long 

been interested in the initial adopter of a new product because of 

that adopter's importance to the success of the marketing program for 

that product. 

Elements of Diffusion 

According to Rogers (1962) , there are four essential elements in 

the analyses of the diffusion of innovations: 

1. the innovation 

2. its communication frcm one individual to 

another 
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3. in a social system 

4. over time. 

In diffusion theory, an innovation is any idea, practice or 

product v^ch is perceived as new by an individual. The idea, 

practice or product may or may not truly be new or offer any 

unique benefits. Only the "perception" of newness is required 

for the concept of innovation. 

The diffusion process begins as the information concerning the 

innovation is spread through various channels of conmunication. 

Ccnmunication occurs within a social system, which is considered to be 

a "population of individuals v*io are functionally differentiated and 

engaged in collective problem-solving behavior" (Rogers, 1962, p. 14). 

Within the social system different types of adoption decisions are 

made. For example, an individual may decide to adopt an innovation 

regardless of the decisions of the rest of the social system. With a 

group activity or cooperative effort, however, an innovation may 

require an adoption decision by a majority of individuals before 

individual adoption can occur. Adoption may also occur within a 

social system by a group decision that forces acceptance even on the 

unwilling. An example of this type of adoption would be a ccnmunity 

decision to fluoridate its water supply (Katz and Levin, 1959). 

Over time, the diffusion process continues, as individuals 

ccnmunicating within a social system decide to make full use of an 

innovation. The individual's decision to make full use of an 

innovation defines "adoption" and involves a mental process through 
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which an individual passes from first hearing about an innovation to 

the final adoption. As individual adoptions occur, diffusion of a new 

idea or product progresses through the system. 

The Adoption Process 

Whereas the diffusion process deals with the spread of a new idea 

through a system, the adoption process has to do with an individual's 

decision to use an innovation. Throughout the history of adoption 

research, the existence of stages in the adoption process has been 

hypothesized. Ryan and Gross (1943) were among the first to recognize 

distinct steps in the adoption process. They listed awareness, 

conviction, acceptance, and complete adoption as four stages through 

which an individual passes in adopting an innovation. Eugene 

Wilkening (1952) suggested that the adoption of farm practices is a 

process and noted awareness, obtaining information, conviction and 

trial, and adoption as four stages in the process. Five stages were 

examined by Beal, Rogers, and Bohlen (1957) in their effort to 

validate the concept of stages in the adoption process. 

The researchers designated awareness, information, application, 

trial, and adoption as the five stages and interviewed 148 farmers 

concerning their use of antibiotics in swine production. The 

interviewers observ€id that roost farmers were aware that they went 

through a series of stages as they moved tcward the adoption of 

antibiotics. All the farmers indicated that they had passed through 

the awareness, information, and application stages. Ten farmers said 
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they did not go through the trial stage in this adoption, but reported 

that they often go through this stage even though they did not in the 

case of antibiotics. The farmers also indicated the use of different 

information soiorces at each stage and reported different years for 

awareness and adoption (Beal et al., 1957). 

Other studies, all dealing with U.S. farmers, provide similar 

evidence of the adoption process stages (Wilkening, 1956; Copp et al., 

1958; and Beal and Rogers, 1960) . The results of additional studies 

of non-farmers generally support the validity of stages. For example. 

Kohl (1966) found that the Oregon school superintendents in his sample 

reported that they had passed through all the adoption stages for the 

innovations of team teaching, language laboratories, and flexible 

scheduling. LaMar (1966) found similar results when he studied 

California teachers. 

Over the years of diffusion research, the model of the adoption 

process has evolved to include the following five stages: 

1. Knowledge - an individual is exposed to an 

innovation's existence. 

2. Persuasion - an individual forms an attitude 

(favorable or unfavorable) tcward the 

innovation. 

3. Decision - an individual engages in activities 

that lead to adoption or rejection of the 

innovation. 
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4. Implementation - an individual puts the 

innovation into use. 

5. Confirmation - an individual seeks reinforcement 

of the adoption decision and may continue use of 

the innovation or reverse the previous adoption 

decision (Rogers, 1983). 

Knowledge Stage 

The knowledge stage of the adoption process is characterized by 

the question, "Which comes first, need for the innovation, or 

awareness of the innovation?" Some researchers, such as Coleman 

(1966) , argue that an individual becomes aware of an innovation 

by accident since the innovation could not actively be sought 

until its existence was known. 

Other theories propose that individuals generally tend to expose 

themselves to messages that are consistent with their existing 

interests, needs, and attitudes. Hassinger (1959) supports the idea 

of "selective exposure" v*iich is the tendency to consciously or 

unconsciously avoid messages which conflict with one's existing 

attitudes and beliefs. He argues that even if an individu 1 is 

ejqxDsed to an innovation message, such exposure will have little 

effect unless the individual perceives the innovation as relevant to 

his needs. 

Current research does not provide a clear explanation of whether 

awareness of a need or awareness of an innovation occurs first. It is 
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possible that the need for certain innovations comes first, and that 

other innovations create a need. 

The adoption process is basically an information-seeking and 

information-processing activity. During the knowledge stage, the 

individual seeks various types of information in an effort to reduce 

uncertainty about the cause-effect relationships that are involved in 

using an innovation to satisfy a certain need. "Awareness knowledge" 

may motivate an individiaal to use an innovation. If an adequate 

amount of knowledge is not obtained, rejection or discontinuance of 

the innovation is likely to result. 

"Principles knowledge" consists of information about the 

functioning principle behind an innovation. An example of principles 

knowledge is the dynamics of temperatures of the earth belcw the 

earth's surface and the effects of those temperatures on the 

energy-efficiency of the earth sheltered house. Though it would 

usually be possible to adopt an innovation without principles 

knowledge, misuse of the new idea or discontinuance may be more likely 

to result. 

A few studies are available that deal with diffussion and 

knowledge. These include Keith (1968) , who studied Nigerian peasants 

and determined the variables correlated with knowledge and 14 

agricultural innovations. Correlates of knowledge of innovations 

among Canadian farmers were studied by White (1968) , and Shingi and 

Mody (1976) studied the impact of television on Indian farmers' 

knowledge of agricultural innovations. Findings from these studies 
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(Keith 1968, White 1968, and Shingi and Mody, 1976) suggest that when 

compared to later kncwers, earlier knowers of an innovation are 

characterized by more education, higher social status, greater 

exposure to mass media, greater exposure to interpersonal 

conmunication, greater contact with change agents, greater social 

participation, and more cosmopoliteness. 

The characteristics of early knowers of an innovation are very 

similar to the characteristics of innovators. However, early kncwers 

are not necessarily innovators. Most people know of many innovations 

that they do not adopt. If an individual does not perceive an idea as 

relevant to his or her situation, there would be insufficient 

motivation to become adequately informed so that persuasion can take 

place. 

Persuasion Stage 

After an individual becomes aware of an innovation, and if there 

has been sufficient motivation to seek more knowledge about the 

innovation, he or she can begin to form an attitude tcward the 

innovation. Information about the innovation is still being sought, 

but the important aspects are where the information is sought, what 

information is received, and how that information is interpreted. 

Attributes of the innovation, as perceived by the individual, are 

especially important at this stage. Though results vary among the 

studies, the innovation attributes of relative advantage, 

conpatibility, complexity, trialability, and observability receive 
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support as perceived attributes affecting the rate of adoption of 

innovations (Fleigel and Kivlin, 1966; Hahn, 1974; Holloway, 1977; 

Allan and Wolf, 1978). 

It should be noted that the em̂ îasis is on the individuals 

perception of the innovation's attributes. How the individual sees 

the advantages and disadvantages of the innovation affects the 

individual's mental application of the new idea to his or her 

situation. This mental application requires the ability to think 

hypothetical ly and project into the future, both inportant 

capability during the persuasion stage where forward planning is 

involved. The complexity of the innovation would appeurently be a 

factor at this stage also. 

The main result of the persioasion stage in the adoption process 

is the formation of either a favorable or unfavorable attitude tcward 

the innovation. Though it seems logical to assume that a favorable 

attitude will lead to adoption and an unfavorable attitude will result 

in rejection, this is not always the case (Rogers, 1983). 

Decision Stage 

During the decision stage, the individual engages in activities 

that result in a choice to adopt or reject an innovation. Inherent in 

this choice is the uncertainty with regards to the innovation' s 

consequences. One means of dealing with this uncertainty is trial of 

the innovation on a small scale. Studies by Fliegal and Kivlin (1966) 

and Fliegal et al. (1968) support the idea that the trialability of an 
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innovation is positively related to its rate of adoption. However, 

some innovations, like earth-sheltered housing, are not easily tried 

on a limited, low-risk basis. For such innovations and or some 

individuals, trial of the new idea by a peer may s\±)stitute for 

personal eĵ )erience. Demonstrations of the innovation may also 

be effective in reducing the need for personal trial (Magill and 

Rogers, 1981) . 

Implementation Stage 

Implementation involves an overt change in behavior. During this 

stage, the innovation is actually put into use. Though a decision to 

adept has previously been made, there may be logistical problems with 

actually putting the innovation to use. Characteristics of the 

innovation, particularly how complex it is to understand and use may 

affect implementation. Very little information about this stage 

exists at this time, possibly because past conceptualizations of the 

adoption process have failed to recognize implementation as a separate 

stage (Rogers, 1983). 

Confirmation Stage 

The implementation of an innovation is often not the last stage 

in the adoption process (Francis and Rogers, 1960) . In a study of 

Oregon farmers. Mason (1962) found that the farmers sought information 

after making the decision to adopt as well as before. At the 

confirmation stage, reinforcement for the innovation decision already 

made is being sou^t. If conflicting messages are encountered, the 



20 

individual may take action to change his or her decision. For 

example, use of an innovation may be discontinued or a decision to 

reject an innovation may be replaced by a decision to adopt. 

Sunmary 

The adoption process occurs over time. The adoption period is 

the length of time required to pass from the knowledge stage through 

the implementation stage and may be measured in days, months or years. 

The entire adoption process takes place at the individual level. 

Most change agents are interested in shortening the time period 

required for an individual to move from knowledge-awareness to 

implementation of an innovation. This can be done by ccnmunicating 

information more rapidly so that knowledge occurs at an earlier date. 

Another way to speed up the adoption process is to shorten the time 

required for an adoption decision after an individual is aware of an 

innovation. It is also apparent that some innovations will be adopted 

more quickly than others, based upon certain characteristics of the 

innovation. However, because the adoption process occurs at the 

individual level, much attention has been given to analyzing the 

characteristics of those individuals v^o adopt innovations relatively 

earlier than their peers. 

Adopter Categories 

Individuals require differing amounts of time to adopt an 

innovation and may be classified into adopter categories on the basis 

of when they first begin to use a new idea. The concept of 
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innovativeness has been defined by Rogers (1983) as "the degree 

to v*iioh an individual or other unit of adoption is relatively 

earlier in adopting new ideas than other members of a system" (p. 

242) . Innovativeness, then, is measured in time and is the basis 

classifying adopter categories. 

Everett Rogers (1962) proposed a method of adopter categorization 

based on the S-shaped curve. The S-shaped cumulative curve rises 

slowly at first when there are few adopters. The curve then 

accelerates to a maximum until half of the individuals in the system 

have adopted. It then increases at a gradually slower rate as there 

are fewer individuals remaining to adc^t. Agricultural and consumer 

researchers studying a variety of innovations in various social 

systems sv̂ jport the generalization that adopter distributions follow a 

bell-shaped frequency curve over time and approach normality (Ryan, 

1948; Rogers, 1958; Beal and Rogers, 1960; Rahim, 1961; Bose, 1964). 

That the adopter distribution approaches a normal curve is 

important because the normal frequency distribution has several 

characteristics that may be useful in classifying adopters. The mean 

(X) of the sample and the standard deviation can be used to divide the 

normal adopter distribution into categories. The part of the curve to 

the left of the mean time of adoption minus two standard deviations 

includes the first 2.5 percent of the individuals to adopt an 

innovation. In the area of the curve between the mean minus one 

standard deviation and the mean minus twD standard deviations are 

included the next 13.5 percent to adopt—the early adopters. The next 
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34 percent of the adopters—the early majority—are found in the area 

between the mean and the mean minus one standard deviation. To the 

right of the mean time of adoption, between the mean and plus one 

standard deviation are located the next 34 percent to adopt, or the 

late majority. The last 16 percent to adopt are the laggards. 

This method of categorizing adopters does not provide a 

syrannetrical classification, since there are two adopter categories to 

the right of the mean and three to the left. This is a result of the 

characteristics of the individuals fonning the 16 percent beyond the 

mean plus one standard deviation (laggards) and the 16 percent beyond 

the mean minus one standcurd deviation (innovators, early adopters) . 

The laggards are included as one grov:̂ ) because of the fairly 

homogeneous nature of the category. The innovators and early adopters 

are not combined because of the very different characteristics of the 

two groups (Rogers, 1962). 

Based on a content analysis of 900 empirical publications dealing 

with the diffusion of innovations, Rogers and Shoemaker (1971) have 

provided a sunmary of the research findings concerning the 

relationship of certain independent variables to innovativeness. Their 

findings are organized under the headings of socioeconomic status, 

personality variables, and communication behavior. Concerning 

socioeconomic status their search revealed that earlier adopters have 

more years of education, are more likely to be literate, have higher 

social status, and possess a greater degree of upward social mobility 

than later adopters. Earlier adopters are also more likely to have a 
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conmercial (rather that subsistence) economic orientation, a more 

favorable attitude tcward credit, larger-sized units (farms, 

companies, etc.) , and more specialized operations than later adc^ters. 

Earlier adopters were found to not differ from later adopters in age. 

Personality variables have not received as much research 

attention as socioeconomic or communication variables, partly because 

of measurement difficulties. Rogers and Shoemaker's (1971) extensive 

literature search revealed a number of generalizations, however. The 

literature suggests that earlier adopters have greater empathy, may be 

less dogmatic, and have a greater ability to deal with abstractions 

than later adopters. Earlier adopters also have a more favorable 

attitude toward change, education, and science than later adopters. 

Earlier adopters were also found to be less fatalistic, have higher 

levels of aspirations and achievement, and have more rationality than 

later adopters. Earlier adopters are also better able to cope with 

uncertainty and risk than later adopters. 

Because of the errphasis on knowledge, awareness, and information 

in the adoption process, ccnmunication behavior has been the focus of 

much diffusion research. The following generalizations were found to 

be conroon among ccnmunication behavior research studies (Rogers and 

Shoenaker, 1971) . Earlier adopters have more social participation, 

are more highly interconnected in the social system, and are more 

cosmopolite than later adopters. Earlier adopters are also more 

likely to belong to highly interconnected systems, have a higher 

degree of opinion leadership, and have more contact with change agents 
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than later adopters. Exposure to mass media and interpersonal 

conraunication channels is greater for earlier adopters than later 

adopters. Earlier adopters also more actively seek information about 

innovations and have a greater knowledge of innovations than later 

adopters. 

Based in part on his earlier work with Shoemaker, Rogers (1983) 

provides the following descriptions of the dominant characteristics of 

each adopter category. 

1. Innovators - venturesomeness is almost an obsession 

with innovators. They are eager to try new ideas and 

this eagerness leads them out of the local peer network 

and into more cosmopolite relationships. The innovator 

desires the hazardous, rash, daring, and risky. He or 

she must be able to cope with the high degree of 

uncertainty about an innovation. The innovator plays 

the role of launching new ideas into the social system. 

2. Early adopters - Early adopters are localites; a 

more integrated part of the local social system than 

innovators. They have a greater degree of opinion 

leadership than the other four adopter categories. The 

early adopter is respected by the peer network for 

successful and discrete use of new ideas. The role of 

the early adopter is to decrease uncertainty about an 

innovation by adopting it and then supplying a 

subjective evaluation. 



25 

3. Early majority - New ideas are adopted by the early 

majority just before the average member of the social 

system. They interact frequently with their peers, but 

are seldom leaders. Early majority follow with 

deliberate willingness in adopting innovations, but 

seldom lead. 

4. Late majority - The late majority adopt new ideas 

just after the average member of the social system. 

Innovations are approached with skepticism and may be 

adopted as a result of economic necessity or peer 

pressure. Their relatively scarce resources require 

that most of the uncertainty of an innovation be 

removed before the late majority feels safe in 

adopting. 

5. Laggards - Laggards are the last in a social system 

to adopt an innovation. They possess almost no opinion 

leadership, are near isolates in their social networks, 

and focus on their past as a point of reference. By 

the time laggards finally adopt an innovation, it may 

already be superseded by a more recent idea already in 

use by innovators. The laggard's economic position may 

force this extreme caution in adopting innovations. 

Personality and Innovativeness 

As the previous overview of diffusion theory mi^t suggest, 
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consumer researchers have long been interested in identifying the 

characteristics of innovators. Not only do early product purchases 

provide operating revenues, but the purchases may perform a 

legitimizing function for later product adopters. 

A wide variety of characteristics have been hypothesized and 

tested as predictors of innovative behavior. Robertson and Myers 

(1969) , Summers (1971), and Feldman and Armstrong (1975), explored the 

relationship between opinion leadership and innovative behavior and 

found a positive correlation to exist. Venturesomeness was also found 

to be positively related to innovativeness by Robertson and Kennedy 

(1968) and Ostlund (1974) . However, Feldman and Armstrong (1975) 

reported no venturesomeness/innovativeness relationship in their study 

of Mazda buyers. Blake, Perloff, and Heslin (1970), Jacoby (1971), 

and Coney (1972) , stiadied dogmatism and found that low dogmatics were 

more likely to ê diibit innovative behavior than high dogmatics. Other 

consumer characteristics, such as self-confidence (Ostlund, 1972) , and 

empathy (Rogers and Stanfield, 1968) , have been shown to be related to 

adoption. 

Despite the positive results reported in these studies, 

personality traits explain only a small percentage of the variance in 

consumer behaviors. Kassarjian (1971) sunmarized the results of 

research on the relationships between personality and consumer 

behavior: "...the great majority indicate that if correlations do 

exist they are so weak as to be questionable or perhaps meaningless" 

(p. 415). Yet some researchers feel that it would be premature to 
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dismiss the possibility of a relationship between a single personality 

trait and a consumer behavior, particularly in predicting time-of-

adoption behavior. 

Rogers' (1983) description of the persuasion stage of the 

adoption process provides intuitive support for continuing the search 

for a consumer characteristic with predictive value. He explains that 

during the persuasion stage, the potential adopter must be able to 

mentally apply the innovation to his/her current or future sitioation. 

This application requires the ability to think hypothetically and to 

project into the future. 

Elizabeth Hirschman (1980) presented a conceptual framework of 

consumer behavior v̂ iich incorporates the ideas of innovativeness, 

novelty seeking, and creativity. Although the framework is not tested 

in this thesis, the proposed relationships between the three 

constructs are explained. First, a characteristic such as 

innovativeness must exist since consumer behavior does not consist 

simply of a series of routine buying responses to a static set of 

products. In addition, all consumers are to a greater or lesser 

extent innovators in that individual's will, during the course of 

their lives, adopt ideas or products that they perceive as new. 

Novelty seeking is a result of an internal drive v̂ iich forces an 

individual to seek out new information. This new information may be 

stored for later use in problem-solving and may be important in the 

knowledge and persuasion stages of the adoption process. The 

conceptual perspective of creativity used by Hirschman is the ability 
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to engage in productive thinking. Creativity is required for problem 

solving. Hirschman proposes that the highly creative consumer is 

better able to decide whether to adopt a novel product to solve an 

existing consumption problem. She further suggests that the creative 

consumer "should be better able to construct an appropriate mental 

representation of the problem situation, and, by sorting through 

his/her extensive set of familiar product concepts, choose the one 

that will 'best' solve the problem" (p.289) . Arieti (1976) and Welsh 

(1975) indicate characteristics of highly creative people which are 

renarkably similar to characteristics proposed for innovators: ample 

social adjustment, empathy, sensitivity, rationality, and open-

mindedness. Highly creative people have also been found to be 

excellent problem solvers (Welsh, 1975). 

Open Processing 

The writings of Hirschman (1980) and Rogers (1983) seem to 

support the work of Leavitt and Walton (1983) v^o propose that the 

discouraging results of personality trait/consumer behavior research 

may be the result of inadequate specification of research variables. 

According to these researchers, past work has suffered specifically 

from inappropriate selection and measurement of personality traits. 

As a result, Leavitt and Walton conducted research which lead to the 

development of a scale used to measure a cognitive style of open 

processing. 

Their research approach is based on Egon Brunswik's (1956) theory 
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of probabilistic functionsilism vMch distinguishes two modes of 

perception. The analytic mode is a thoughtful verbal, logical way of 

reaching a conclusion. The intuitive or naive mode is a quick 

interpretation of available information made without insight or 

verbalization. Leavitt and Walton (1983) assumed that many new 

product judgments are intuitive rather than analytic and that there 

are individual differences in the extent to vMch unfamiliar 

information is noticed and utilized. To be evaluated, new products 

require that new information or "cues" be noticed, ccmparehended and 

appropriately weighted. The researchers hypothesized the existence of 

a cognitive style that leads to using new cues, more cues, or 

unfamiliar cues is one way in which innovative consumers may differ. 

A study by Kaigler-Evans (1975) found a significant relationship 

between open processing scores and the acceptance of extremely new 

fashion items. Craig and Ginter (1975) found a positive relationship 

be-bveen open processing and the buyers of Mustang II. Sixty-ta/̂ ô 

percent of the Mustang II buyers were correctly identified by the 

sccile. Similar results were found in a field study to determine if 

the open processing scale could differentiate between the users and 

nonusers of a new home delivery food service (Walton, Berkcwitz, and 

Leavitt, 1978). Leavitt and Walton's (1983) research results in a 

picture of an open processor as a person who is willing to restructure 

the world in experimental ways and who is also strong, confident, 

competent and likely to exhibit leadership tendencies. An open 

processor is neither more nor less likely to be neurotic, 
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extroverted, or anxioios, but is willing to reconstruct their 

world on the basis of new information. 

Risk Taking 

Many factors related to the individioal, the product, and the 

situation have received theoretical and some empirical support for 

their relationships to time-of-adoption behavior. Rather than a 

single personality trait as a predictor of innovative buying behavior, 

it seems reasonable to explore the possibility of an interaction 

between traits. Considering the uncertainty associated with the 

adoption of innovations, an individual's willingness to accept risks, 

or venturesomeness, seems a likely trait to examine. In 1967, Raymond 

Bauer proposed that consumer researchers examine consumer behavior as 

an instance of risk taking. He said: 

Consumer behavior involves risks in the sense that any 
action of a consumer will produce consequences vMch he 
cannot anticipate with anything approximating certainty, and 
some of v^ich at least are likely to be unpleasant (p. 24) . 

Rogers (1962) cited venturesomeness as the major value of innovators. 

He repeatedly alludes to risk taking in his discussion of the adoption 

process. Especially during the persuasion stage, potential adopters 

face the uncertainty of the consequences, advantages and disadvantages 

of the innovation. Robertson (1971) found venturesomeness to be the 

leading predictor of consumer innovativeness toward a small appliance 

innovation. 

Popielarz (1967) reported that breadth of categorization was 

related to innovativeness. Broad categorizes place a wide range of 
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stimuli in the same class and under a ccnrnon label. A broad 

categorizer is also willing to run the risk of buying seme products 

vMch may not prove satisfactory. The less innovative narrow 

categorizer, on the other hand, limits his/her purchases to familiar 

products and runs the risk of missing those products vMch would be 

better than his/her present brands (Kogan and Wallach, 1964). 

Related to risk taking, or venturesomeness, is the concept of 

perceived risk. Perceived risk is the relevant concept of risk to 

consumer researchers since the individual can only respond to and deal 

with risk as he/she perceives it subjectively. If a risk truly exists 

in the real world, but the individual does not perceive it, he/she 

cannot be influenced by it. Similarly, an individual may seek to 

reduce perceived risk in a way which will have no effect on risk in 

the real world. 

Various studies have explored the strategies employed by 

consumers to reduce the perceived risk in product choices. Cox (1967) 

suggests that the amount of perceived risk in any given purchase 

decision is a function of two factors: the amount that would be lost 

if the consequences of the act are not favorable, and the individual's 

subjective feeling or degree of uncertainty that the consequences will 

be unfavorable. Consumers can reduce the perceived risk by reducing 

the amount at stake or by increasing their subjective certainty that 

loss will not occur. In order to reduce the amount at stake, the 

consumer can reduce what is hoped to be gained, reduce the possible 

penalties that might be incurred for trying to make the gain, or 
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reduce the commitment of means. An increase in the feeling of 

certainty can be facilitated by seeking additional information. 

Specific strategies that have been found useful in risk handling 

include brand loyalty (Cunningham, 1967; Sheth and Venkatesan, 1968), 

examples of opinion leaders (Rogers, 1983) , information from personal 

sources such as family and friends (Sheth and Venkatesan, 1968) , and 

information from private sources, such as Consumer Reports (Cox, 1967; 

and Roselius, 1971). Roselius (1971) also found that buyers prefer 

some risk handling strategies to others depending upon the type of 

loss involved and that attitudes toward strategies can differ among 

types of buyers. Brown, Gentry, and O'Brien (1977) foimd that the 

nature and degree of risk variance determines the consumer's risk 

handling direction and the consumer's need for achievement determines 

the type of risk handling strategy and information sources used. 

Because innovators are among the first consumers to use a 

product, their risk handling strategies may be limited diae to a lack 

of information from personal sources and opinion leaders or the lack 

of existing brand image. It is not known if the innovator perceives 

less risk in the new product or if that risk does not concern him. 

Robertson (1971) reports that perceived risk is negatively related to 

innovativeness and that the innovator, therefore, is likely to be a 

risk taker and is also likely to perceive less risk in purchase. 
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Earth Sheltered Housing 

To this point, this chapter has discussed diffusion theory and 

innovations in general. In several instances, characteristics of 

innovations were mentioned as prdDable factors influencing the 

adoption process. Among those characteristics, relative advantage, 

conpatibility, complexity, trialability, and observability have been 

listed (Rogers, 1983). Though attributes of an innovation appear to 

affect the adoption of an innovation (Fleigel and Kivlin, 1966) , most 

studies examining the characteristics of innovators have relied on 

fairly ine3̂ )ensive, Ic^ risk items such as toiletries and groceries 

for the innovative products in question (For example: Taylor, 1977; 

Jacoby, 1971; Green and Langeard, 1975) . 

One exception is the study by Feldman and Armstrong (1975) , vhich 

examined the relaticaiship between consumer characteristics and the 

purchase of an innovative automobile. These researchers found opinion 

leadership and product interest to be positively related to 

innovativeness, but failed to discover any relationship between 

innovativeness and consumer venturesomeness or personal confidence. 

The lack of relationship for venturesomeness is particularly 

interesting since the purchase of an automobile would seem to 

represent a substantially greater financial risk than the purchase of 

a new toothpaste or food product. 

Novdiere in the marketing literature does the research address the 

financial, emotional, and social risks associated with the purchase of 

a home. Earth sheltered housing offers a particularly interesting 
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diffusion research situation for several reasons. This type of 

alternative housing represents an innovation characterized by 

significant risk (financial, social, and emotional) . This innovation 

also does not possess attributes that would make it easy to visualize, 

londerstand, try on a limited basis, or observe as a result of someone 

else's action. It may not even be compatible with certain housing 

norms (Treniblay and Dillman, 1983) . 

A few studies have been conducted in order to gather information 

about the cwners of earth sheltered housing. Grondzik and Boyer 

(1983) surveyed 170 owners of earth sheltered hones in the central 

plains region of the United States. They found that the reasons cited 

for choosing an earth sheltered dwelling all centered around three 

main concems: energy conservation, storm protection, and reduced 

maintenance. Participants in their study were not found to be 

different from owners of conventionally built hemes with respect to 

age, education, occupation, or income. For most of the earth 

sheltered homeowners, their move to earth sheltered living was a 

recent experience and represented a move up in terms of house 

size and value. Interestingly, the researchers found that those 

participants v*io were considering earth sheltered housing, but 

did not yet live in an earth sheltered dwelling, tended to be 

younger, more highly educated, with hic^er incomes, engaged in 

either white collar or building professions. 

A study by Gustafson and McKcwn (1983) examined similar 

characteristics of the cwners of earth sheltered homes in Texas. 
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Texas earth sheltered households ranged in size from one to five 

members, with an average of three household menbers. Fifty percent of 

the study's participants were between 31 and 50 years of age. 

Two-thirds of the earth sheltered homeowners were college graduates 

and one-half of those graduates held advanced degrees. Sixty-seven 

percent of the Texas group reported incomes of $35,000 or more. The 

same percentage indicated either a professional occupation or 

self-employment. 

Both the study by Gustafson and McKcwn (1983) and the Grondzik 

and Boyer (1983) study questioned participants about their use of 

design and construction professionals and the extent of their 

participation in the design process. Both studies report similar 

findings in that surprisingly few respondents made use of architects, 

engineers, or contractors. Thirty percent of the central plains 

region participants made use of a contractor and only 25 percent made 

use of an architect or engineer. The Oklahoma residents in the study 

indicated even less use of professional design services with only 13 

percent employing an architect and 28 percent of the Oklahoma 

respondents being solely responsible for the design of their earth 

sheltered homes. Thirty-three percent were responsible for the actual 

construction. Eighty percent of the entire central p].ains region 

respondents reported extensive involvement in the design process 

(Grondzik and Boyer, 1983) . Findings frcm the research on the 

Texas owner's of earth sheltered homes revealed similar results, 

with very few of the cwners making use of professional design 
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assistance (Gustafson and McKcwn, 1983). The previous studies provide 

demograpAiic information about owners of earth sheltered homes. The 

studies also present interesting findings regarding the use, or rather 

lack of use, of professional design and construction assistance. 

Because of the small number of earth sheltered homes, these cwners 

must be considered as innovators with respect to housing. Yet no 

reports were found which attempted to measure personality traits of 

the earth sheltered homeowners or to conpare those traits with the 

same measures of cwners of conventionally built homes. 
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CHAPTER III 

I'ffiflHODOLOGY 

Introduction 

The primary objective of this pilot study was to examine the 

relationship between the two consumer characteristics of innova

tiveness and willingness to take risks and the ownership of an earth 

sheltered home. In addition, this study was designed to identify any 

relationship between the homeowner's age, sex, income, and education 

and the homeowner's innovativeness and risk taking scores and the type 

of home owned (earth sheltered or conventional construction) . The 

homeowner characteristics of innovativeness and risk taking were 

measured by two scales not ccnmonly applied to housing research. The 

scales included an open processing scale, v M c h was developed 

primarily for marketing research and an adaption of a risk taking 

scale, v*iich was developed in the field of psychology. Therefore, a 

further result of the study was the exploration of the application of 

these techniques to housing research. 

Development of the Instrument 

Based on previous research (Kogan and Wallach, 1964; Leavitt and 

Walton, 1983; Gustafson and McKcwn, 1983) a questionnaire was 

developed by the researcher for the purpose of collecting data 

concerning respondents' open processing scores, attitudes toward 

alternative housing, willingness to accept risks, familiarity with 
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earth sheltered housing, and demographic characteristics. See 

Appendices A and B for the complete instrument. 

Each respondent's open processing score was measured using a 

scale developed by Leavitt and Walton (1983) . These marketing 

researchers turned away from the typical approach of assuming that the 

individual difference between innovators and other consumers could be 

e:q>lained by a personality trait. Instead, they approached their 

research frcm the point of view that trial of new products is an 

adaptive maneuver on the consumer's part. They further assumed that 

there are individual differences in the extent to vMch people notice 

and utilize unfamiliar information. Leavitt and Walton hypothesized 

the presence of a cognitive style that leads to using new information, 

more information, or unfamiliar combinations of information. They 

labeled this cognitive style "open processing." 

In order to measure the cognitive style of open processing, 

Leavitt and Walton developed a scale using a method described by 

Jackson (1967, 1971). The construct underlying the scale was defined 

as follows. 

The trait of open processing is intended to capture the 
important aspects of the intuitive response to mass 
communication v^ch entails the ability to use a broad 
range of cues in new patterns to make inferences about 
the world. 

(1) The breadth of utilization refers to an experimental 
reordering of information. Not only are more cues 
used but they are used in new ways suggested by such 
descriptions as re-centering or restructuring. The 
individual high on the trait of open processing 
rearranges more cues in more patterns in the process 
of making inferences. 
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(2) This takes place in situations where a new ^proach 
is required, where the usual cues have no routine, 
learned relation to the desired outcome. Thus open 
processing is particularly relevant to new ideas and 
new products. 

(3) Openness is a positive, healthy style v^iich should 
be defined initially by positive items (Leavitt and 
Walton, 1983, p. 212). 

Three jiadges, including Dr. Clark Leavitt, produced 144 items intended 

to tap this cognitive style. These items were combined with 20 social 

desirability items and the resulting questionnaire was given to 300 

female consumers. The Differential Reliability Index (DRI) was 

calculated as a measure of item homogeneity and as a control for 

social desirability response bias. Twenty-nine items with DRI's of 

.29 or greater were retained as candidates for the final scale. 

These 29 positive open processing items were combined with the 

social desirability scale, 33 content reversed open processing items 

and 15 psychological scales. The resulting 149 item questionnaire was 

administered to 299 female and 213 male consumers. The five positive 

items with the lowest DRI scores were eliminated. DRI scores were 

calculated for the 33 content reversed items and the highest 24 items 

were kept for the final scale. The 48 items were then sorted into two 

24 item groups, each with twelve positive and twelve content reversed 

items. To each group were added six social desirability items. This 

procedure resulted in two, 30 item, parallel forms of the scale. 

Examples of the scale items include the following: 
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Positive item: "I like to experiment" 

Negative item: "New products are usually girrmicks" 

Social desirability item: "I am always willing to admit it v^en I 

make a mistake." 

One of the forms of the scale, labeled "Form B", was used in this 

research to measure the open processing scores of the respondents. 

Respondents were asked to rate each item on the scale with a nunber 

from 1 to 5 depending on how well each item fit with his/her opinion. 

A rating of 5 indicated the statement fit extremely well with the 

respondents opinion. If the statement did not fit the respondent's 

opinion at all, a rating of 1 was given. Other possible ratings were 

2 for not very well, 3 for fairly well, and 4 for very well. Scores 

were calculated according to the instructions of Dr. Clark Leavitt, 

one of the developers of the scale. Open processing scores were 

determined by subtracting the total of the negative items frcm 72 and 

then adding to the total of the positive items. Social desirability 

items were disregarded. 

Respondent attitudes toward alternative types of housing were 

measured by a ten item scale. Each statement in the scale was rated 

by the respondent as to how well the statement fit his/her opinion. 

Respondents indicated how well the statement fit his/her opinion by 

writing a 5 for extremely well, 4 for very well, 3 for fairly well, 2 

for not well and 1 for not at all. Responses to each itan were then 

added together for a total attitude score for each respondent. 

Possible scores ranged from 10 to 50, with higher scores indicating a 
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more positive attitude toward alternative housing. 

In order to assess each respondent's willingness to take risks, a 

scale developed by Kogan and Wallach (1964) was adapted for the 

questionnaire. Each item on the five itan scale consisted of a short 

narrative describing a risky decision to be made by a character in the 

narrative. Respondents were asked to imagine that they were advising 

the character in the narrative. To indicate their reconmendation, 

respondents checked a statement showing the lowest probability of the 

desired outcome that they would consider acceptable, before advising 

the narrative character to take action. Respondents could choose 

probabilities of 1 in 10, 3 in 10, 5 in 10, 7 in 10 or 9 in 10 that 

the desired outcome would result from the reconroended action. 

Respondents were also given a choice of advising the narrative 

character not to take action no matter what the probability the 

desired outcome would result. Responses ranged in value from six to 

one, with the response indicating the greatest willingness to take a 

risk rated as six and the least willingness to take risk rated as one. 

The responses to each item were totaled to give an overall score on 

willingness to take risks. The higher the score, the more willing the 

respondent was to take a risk. 

Respondents also answered questions about the building and 

financing of their homes. In addition, they were asked to indicate 

how many visits they had made to earth sheltered houses and to rate 

their knowledge of earth sheltering. CWners of earth sheltered hemes 

were asked to list the most iirportant factor in their decision to li\'e 
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in an earth sheltered house. CX^ers of conventional homes were asked 

to list vrtiat they perceived to be the greatest benefit of earth 

sheltering. 

Information on individual characteristics was also given by the 

respondents. This information included sex, age, level of education 

and income. 

Sampling and Data Collection 

The populations for this pilot study consisted of cwners of earth 

sheltered houses in Texas and Oklahoma and owners of conventionally 

built houses vtio had attended a seminar on earth sheltering in 1980. 

Mailing addresses for the owners of earth sheltered homes were 

obtained frcm previously compiled lists and frcm information from 

individioals with personal knowledge of an earth sheltered home. The 

list of seminar participants provided the mailing list for the cwners 

of conventionally built homes. 

The questionnaires were mailed during the 1984-1985 acadorlc 

year. Each mailing consisted of a cover letter asking for the 

homeowner's participation, the questionnaire and a stanped, return 

envelope. Ten days after each mailing a postcard was sent to each 

homeowner asking again for their participation in the research effort. 

One hundred and five (105) questionnaires were sent to the Texas and 

Oklahoma earth sheltered homeowners. One hundred and thirteen (113) 

questionnaires were sent to the seminar participants. 
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Analysis of Data 

Descriptive statistics were computed for open-processing scores, 

attitudes, risk taking scores and homeowner characteristics. In 

addition, a difference of means test (t test) and correlation were 

used to examine the hypotheses. 

The difference of means test serves as a method of testing for 

the significance of the difference between means of two sanples when 

one of the ^Jao variables being inter-related is a dichotomized nominal 

scale (Blalock, 1979). Hypotheses 1, 3, and 4 were tested for the 

effects of consumer characteristics measured as a dichotomy (sex) or 

at the interval level (age, income, education, innovativeness score 

and risk taking score) on type of home owned (earth sheltered or 

conventional construction). 

Hypothesis 2 was tested for the effects of age, sex, income and 

education on the scores for innovativeness and risk taking. A 

difference of means test was agaiin used to test for a relationship 

between the respondent's sex and innovativeness and risk taking 

scores. Because of the interval level of measurement of the remaining 

variables, Pearson's product-moment correlation was used to test for 

relationships. 



CHAPTER IV 

ANALYSIS OF DATA 

Introduction 

Surveys were sent to 105 cwners of earth sheltered homes. 

Thirty-nine of those homeowners were in Texas and 66 were in Oklahoma. 

Of the 39 prospective Texas responses, 17 questionnaires were 

returned. Eleven of those questionnaires were usable. Nine of the 66 

Oklahoma responses were returned as a result of incorrect addresses. 

Twenty-one questionnaires were returned by Oklahoma respondents. 

Seventeen of the Oklahoma surveys were usable. A total of 28 usable 

questionnaires were c±)tained from owners of earth sheltered homes. 

One hundred and thirteen questionnaires were sent to the cwners 

of conventionally built homes v̂ io had participated in an earth 

sheltered housing seminar. Thirty-seven of the surveys never reached 

the prospective respondents due to incorrect addresses. Thirty-one 

completed questionnaires were returned. Three of those questionnaires 

were removed from the study because the owners now live in earth 

sheltered homes. Twenty-eight usable questionnaires were obtained. 

Respondent Characteristics 

The findings of this study were derived from two samples. There 

were 28 owners of earth sheltered homes and 28 owners of conventionally 

built homes. A sunmary of the samples' descriptive data is presented 

in Tables 1 and 2. 

44 
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Table 1. Respondent Characteristics. 

Characteristic 

Sex 
Male 
Female 

Education 
Completed grade school 
High school graduate 
Some college 
College graduate 

Income 
$10,000-$19,000 
$20,000-$29,000 
$30,000-$39,000 
$40,000-$49,000 
$50,000 or more 

Age 
29 years & under 
30-39 years 
40-49 years 
50-59 years 
60 years or more 

Number of Owners 
of Conventional 

Homes^ 
N=28 

23 
5 

0 
3 
9 
16 

1 
4 
5 
6 
12 

1 
13 
4 
8 
2 

Nunber of Owners 
of Earth Sheltered 

Homes, 
1̂ 28-̂  

22 
6 

1 
7 
8 
12 

1 
6 
7 
2 
12 

2 
7 
2 
10 
7 

^ Both groiips consisted of 28 respondents. However, frequencies may 
not total 28 in each category due to some respondents' failure to 
answer certain questions. 
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Table 2. Housing Variables. 

Number of Omers Number of Owners 
of Conventional of Earth Sheltered 

Characteristic Homes^ Hones^ 
N=28 1̂ 28-

2 
Knowledge of Earth Sheltering 

No knowledge 0 1 
Some, but very little 9 11 
Knowledgeable 14 11 
Very knowledgeable 5 5 

Visits to Earth Sheltered Houses 
None 4 6 
1-2 5 9 
3-5 9 8 
More than 5 10 4 

Homes was 
Purchased Built 21 2 
Custom built for owner 4 9 
Built by owner 0 17 

Important factors relating^ 
to earth sheltered housing 

Energy savings 23 12 
Safety from storms 0 7 
Quiet 1 1 
Less upkeep 3 3 
To do something different 0 1 
Something I wanted to do 0 2 
Economy 1 2 

Both groups consisted of 28 respondents. However, frequencies may 
not total 28 in each category due to some respondents' failure to 
answer certain questions. 

2 Owners of conventionally built homes were asked to rate their 
knowledge of earth sheltering at the time they ansv^red the 
questionnaire. Data for the owners of earth sheltered homes 
indicates the respondent's rating of his/her knowledge of earth 
sheltering at the time he/she decided to live in an earth sheltered 
home. 

Owners of conventionally built hemes were asked to indicate what 
they believed to be the greatest benefit of earth sheltering. 
Owners of earth sheltered homes were asked to provide the most 
inportant factor concerning earth sheltering in their decision to 
live in an earth sheltered house. 
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Of the 28 owners of conventionally built homes, 23 of the 

respondents were male and five respondents were female. There were 22 

male respondents v^o were owners of earth sheltered homes and six 

female respondents v*io were owners of earth sheltered homes. The ages 

of the owners of conventionally built homes ranged from 24 years to 64 

years, with an average age of 43 years. CMners of earth sheltered 

homes ranged in age from 25 years to 73 years, with an average of 49 

years. 

Fifty-seven percent of the owners of conventionally built homes 

reported being college graduates. The remainder of these respondents 

said they had "some college" (32 percent) or were high school 

graduates (11 percent) . Almost one-half (49 percent) of the cwners of 

earth sheltered homes reported being college graduates. Twenty-nine 

percent of this group said they had "some college," 25 percent said 

they were high school graduates, and four percent reported completing 

grade school. These findings indicate that the sanple is better 

educated than the American population in general. The 1980 Census of 

Population reports that the median amount of school completed by the 

adult population was 12.5 years with 66.5 percent of the adult 

population being high school graduates (U.S. D^)artment of Conmerce, 

1983). 

Both the owners of conventionally built homes and the owners of 

earth sheltered hemes reported a wide range of incomes. Forty-three 

percent of both groups reported annual incomes of $50,000 or more. 

Also, four percent of both groups said they had incomes between 
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$10,000 and $19,999. Fourteen percent of the owners of conventionally 

built homes and 21 percent of the cwners of earth sheltered homes 

indicated annual incomes between $20,000 and $29,999. An incone 

ranging from $30,000 to $39,999 was repoi±ed by 18 percent of the 

owners conventionally built homes and 25 percent of the owners of 

earth sheltered homes. Finally, 21 percent of the cwners of 

conventionally built homes said they had an annual income be-b\?een 

$40,000 and $49,999. Seven percent of the cwners of earth sheltered 

homes reported the same income range. 

The National Association of Home Builders maintains information 

regarding the characteristics of the new home buyer. A survey 

conducted in 1984, indicated the typical single family home buyer age 

was 34 years. The median annual income was $39,986 (National 

Association of Home Builders, 1985) . Figures 1 and 2 illustrate the 

comparison of the median age, and annual income for owners of 

conventionally built homes, cwners of earth sheltered homes, and the 

typical American new home buyer. 

Participants in the study were asked to rate their knowledge of 

earth sheltered housing. CMners of conventionally built homes were 

asked to rate their knowledge at the time they completed the survey 

and cwners of earth sheltered homes were asked to rate their knowledge 

at the time they made the decision to live in an earth sheltered 

house. Eighteen percent of both groups rated themselves as "very 

knowledgeable." Fifty percent of the owners of conventionally built 

hones and 39 percent of the cwners of earth sheltered homes said they 
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to type of home owned. 

Figure 1. Median Homeowner Age. 
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were "knowledgeable" about earth sheltered construction. "Some, but 

very little knowledge" was reported by 32 percent of the cwners of 

conventionally built homes and 39 percent of the owners of earth 

sheltered homes. Only four percent of the cwners of earth sheltered 

homes said they had "no knowledge" of earth sheltering at the time 

they decided to live in an earth sheltered house. 

Both groups were asked about their visits to earth sheltered 

houses. CXtmers of conventionally built homes were asked how many 

earth sheltered houses they had visited at the time they conpleted the 

questionnaire. Thirty-six percent had seen more than five earth 

sheltered homes; 32 percent had visited between three and five earth 

sheltered homes; 18 percent had been to one or two earth sheltered 

homes; and 14 percent had never visited an earth sheltered home. 

CX^ers of earth sheltered homes were asked to indicate how many earth 

sheltered homes they had visited at the time they decided to live in 

an earth sheltered home. Only 15 percent had visited more than five 

earth sheltered homes; 30 percent had seen between three and five 

earth sheltered homes; 33 percent had been to one or two earth 

sheltered homes; and 22 percent had never visited an earth sheltered 

home. 

SujTvey respondents were asked to name what they believe to be the 

one most important benefit of earth sheltered housing. Eighty-two 

percent of the owners of conventionally built homes said energy 

savings was the most inportant factor, ccnpared to 43 percent of the 

cwners of earth sheltered homes who named this factor as most 
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iirportant. Eleven percent of both groups cited lower maintenance 

requirements as the greatest benefit of earth sheltering. A more 

quiet home was indicated as most important by three percent of both 

groups. Economy was listed by seven percent of the owners of earth 

sheltered homes and four percent of the owners of conventionally built 

homes as the greatest benefit. CK^ers of earth sheltered hones also 

listed safety from storms (25 percent), something they always wanted 

to do (seven percent) , and the desire to do something different (three 

percent) as most inportant factors in their decision to live in an 

earth sheltered home. 

Although respondents were asked to indicate the one most 

important benefit of earth sheltering, several respondents listed more 

than one benefit. Owners of conventionally built homes cited lower 

maintenance, energy savings, comfort, safety from storms, and economy 

as secondary benefits. Energy savings, safety from storms, Icwer 

maintenance, quiet, desire to do something different, desire to 

promote earth sheltered housing, and comfort were also listed by the 

cwners of earth sheltered housing v^o provided more than one "most 

important factor." 

The majority of the cwners of conventionally built homes (84 

percent) purchased their homes already built. Sixteen percent had 

their homes custom built for them. In ccnparison, only seven percent 

of the cwners of earth sheltered homes purchased their homes already 

built and 32 percent had their homes custom built for them. Sixty-one 

percent of the earth sheltered homes were built by the owner. 
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All survey respondents indicated a favorable attitude tcward 

alternative housing in general. On:iers of conventionally built homes 

had attitude scores ranging from 30 to 49 with a mean score of 39.6. 

Of̂ ners of earth sheltered homes showed a slightly more favorable 

attitude with scores ranging from 36 to 48 and a mean score of 41.4. 

Respondent innovativeness was measured by the open processing 

scale developed by Leavitt and Walton (1983)) . A full explanation of 

the scale c:an be found in Chapter 3, "Methodology." Possible scores 

on the open processing scale ranged from 24 to 120 with higher scores 

indicating a more innovative cognitive style. The scores of owners of 

conventionally built homes ranged from 69 to 103. The mean score for 

this group was 80.696 with a standard deviation of 8.43. Owners of 

earth sheltered homes had open processing scores ranging frcm 60 to 

105. Their mean score was 80.176 with a standard deviation of 13.06. 

Scores from the original sanple in the research conducted by Leavitt 

and Walton (1983) are as follows: noninnovators' mean score of 77.4 

with a standard deviation of 8.8; innovators' mean score of 86.1 with 

a standard deviation of 10.2. When Leavitt and Walton's figures are 

compared to the findings of this study one finds that both groups of 

homeowners score approximately three points higher than the 

noninnovators, but almost six points lower than the innovators. 

Risk taking scores had a possible range from five to 30 with 

higher scores being indicative of a greater willingness to accept 

risk. Ovners of cx)nventionally built homes had scores ranging 

from 11 to 24 with a mean score of 16.48. Scores for the owners 



54 

of earth sheltered homes ranged from 10 to 22. The mean score for 

this group was 15.41. 

Figure 3 illustrates the comparison between cwners of 

conventionally built homes and cwners of earth sheltered homes on the 

attitude, innovativeness, and risk taking scores. A full explanation 

of the scoring on the attitude, innovativeness, and risk taking scales 

can be found in Chapter 3, "Methodology." 

Examination of Hypotheses 

Hypothesis I 

Respondent characteristics (sex, age, level of education, 

and income) are not related to the type of home owned. 

Chi-square and a difference of means test were used to examine 

the relationship between respondents' characteristics and the type of 

home owned. None of the respondent characteristics were found to be 

significantly related to the type of home owned. 

Intuitively, justification for the existence of certain 

relationships exists. For example, a relationship between income and 

type of home owned seems logical. Previous research, however, does 

not support the expectation of a relationship between the respondent 

characteristics and ownership of an earth sheltered home. The support 

for Hypothesis 1 found in this study is therefore not surprising. 

Hypothesis II 

Respondent characteristics (sex, age, level of education, and 
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CMners of conventionally built homes 
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Scores are compared on the basis of each group's mean score. 

Possible scores ranged from 10 to 50 with higher scores indicating 
the most favorable attitude toward alternative housing. 

Innovativeness was measured by Leavitt & Walton's (1975) open 
processing scale. Possible scores ranged from 24 to 120 with higher 
scores indicating a more innovative cognitive style. 

^ Willingness to take risks was measured by a scale developed by the 
researcher based on the work of Kogan & Wallach (1964) . Possible 
scores ranged from 5 to 30 with higher scores indicating a greater 
willingness to accept risk. 

Figure 3. Attitude, Innovativeness, and Risk-Taking Scores 
Ccnparison for Owners of Conventionally Built Hemes 
and Owners of Earth Sheltered Homes. 
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income) are not related to scores on the open processing or risk 

taking scales. 

Statistical analysis of Hypothesis 2 utilized a difference of 

means test to examine the effects of respondents* sex on 

innovativeness and risk taking scores. Because of the interval level 

nature of the remaining data, Pearson's product-moment correlation was 

used to test for relationships between respondents' age, education, 

and income and innovativeness and risk taking scores. 

No conclusive evidence is presented in the literature to suggest 

the occurrence of significant relationships between consumer 

characteristics and their tendency to be innovative or their 

willingness to accept risks. However, as Table 3 shows, the effect of 

respondents' sex was significant (p <.05) for the innovativeness 

scores. The findings indicate that males are more innovative than 

females. This finding should be viewed with caution since 45 (80 

percent) of the 56 respondents were male. There was no significant 

relationship foxmd between respondents' sex and risk taking scores. 

For the variables of age, education, and income, no significant 

relationship was found for either the innovativeness score or the 

risk taking score. Though the literature to date suggests that this 

lack of significance is to be ê q̂ ected, several factors warrant closer 

examination. For exanple, the small sanple size may be responsible 

for the lack of significant findings in this study. Also, while the 

singular variables may not be expected to be related to innovativeness 
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Table 3. Effects of Respont3ent Characteristics on Innovativeness and 
Risk Taking Scores 

Characteristic 
Innovativenes s 

Score 

- 2.17* 

- .23 

.23 

.18 

.16 

Risk taking 
Score 

.01 

.09 

.07 

.07 

.99 

Sex 

Age 

Education 

Income 

Type of home owned 

Values for the variables of age, education, and income were 
determined by analyzing the data with a Pearson's product-moment 
correlation. Sex and type of home owned were ancilyzed with a 
difference of means test (t test). 

* p<.05 
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or risk taking, the interaction of two or more variables (such as age 

and income or sex and education) may yield a different picture. 

Hypothesis III 

There is no significant difference between the open 

processing scores of the cwners of earth sheltered homes and 

the cwners of conventionally built homes. 

A difference of means test was used to determine any significant 

relationship between the type of home owned and the respondents' score 

on the open-processing scale. The findings of Leavitt and Walton 

(1983) lead to the expectation of the existence of a relationship 

between the respondents' open processing score and the type of home 

owned. That is, it was expected that more innovative respondents 

(those with higher open processing scores) would more likely be cwners 

of earth sheltered homes. A possible esqjlanation for the lack of such 

a relationship in this study is the small sanple size. Also, the 

owners of conventionally built homes were sufficiently interested in 

earth sheltered housing to seek more information by attending the 

seminar. Perhaps these homeowners have encountered obstacles to their 

owning an earth sheltered home that they have not yet been able to 

overcome. Such obstacles might include inability to obtain financing, 

lack of available units, or insufficient skills to be an 

owner-builder. It is also possible that some of the owners of 

conventionally built homes are innovators who are still in the 

knowledge or persuasion stages of the adoption process. Since the 

difference between innovators and other adopters is based on speed of 
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adoption, the time factor involved needs to be more specifically 

defined for further examination of these relationships. 

Hypothesis IV 

There is no significant difference between the risk taking 

scores of the owners of earth sheltered homes and the cwners 

of conventionally built homes. 

The difference of means test was again used to test the 

hypothesis. Again, there was no significant relationship found 

between the variables of risk taking score and type of home owned 

(T=.99, n.s.). 

At this point, it is not known if owners of earth sheltered homes 

do not perceive a risk in buying an earth sheltered heme or if the 

risk sinply does not concern the owner. Owners of earth sheltered 

homes could be hypothesized to be risk takers considering the large 

amount of money involved in owning a home. Because the technology is 

not commonplace and the resale value remains unproven, an earth 

sheltered home could be perceived as a risky venture by most 

consumers. However, the "perception of risk" is the key to 

understanding the actions of consumers viho apparently make risky 

buying decisions. As discussed in Chapter 2, consumers routinely 

engage in risk-reduction behavior and may therefore not perceive a 

particular product as risky. The owners of earth sheltered homes in 

this study may not consider owning an earth sheltered heme to be risky 

as a result of risk-reduction activities such as acquiring more 
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information about earth sheltering, reducing the dollars at risk by 

acting as an owner-builder, or securing a contractor experienced in 

earth sheltered construction. From this point of view the findings of 

this study v̂ iich support Hypothesis 4 are to be expected. 



CHAPTER V 

SUMMARY AND RECOMMENDATIONS FOR FURTHER STUDY 

In recent years the housing industry has suffered from the high 

costs associated with limited resources and inflation. Alternatives 

to conventionally built single family housing have the potential to 

alleviate some of these costs. Because of the role the housing 

industry plays in the U.S. economy and because of the general 

population's preference for homeownership, housing alternatives need 

to be considered. The problems associated with the marketing of a new 

type of housing may be similar to the problems encountered in 

promoting any new product. By defining housing as a consumer product, 

marketing research techniques can be utilized to identify the 

potential market for alternative housing. 

The influence of personal characteristics on consumer buying 

behavior is an idea often studied by marketing researchers vto are 

concerned with identifying a potential market for a new product. 

Because of the complex nature and the high cost of a house, 

innovativeness and willingness to accept risks seem to be logical 

characteristics to be possessed by those people purchasing alternative 

housing. While specific relationships between these personal 

characteristics and owning an earth sheltered home were suggested, the 

value of this study lies in the exploration of the research technique 

rather than the testing of the specific hypotheses. 

This study explored an interesting new concept in housing 

61 
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research. By examining housing as a consumer product, theories conmon 

to marketing research could be utilized. Such an innovative and 

exciting methodology should be expanded beyond the limited sample size 

of this pilot study. Therefore, the first reconmendation for further 

study of the relationships between homeowner characteristics and type 

of home owned is to secure a larger sample. If efforts are made to 

ensure that the sanple is random, an increased sample size would 

facilitate generalizing to the whole peculation of homeowners. Besides 

the need for a study involving more respondents, several other ideas 

for future research were suggested by this study. Those suggestions 

include the following. 

1. The diffusion of an innovation throughout a group of people 

is the result of the adoption of that innovation by individual members 

of the group. Individuals adopt the innovation at different times and 

are classified as innovators, early adopters, early majority, late 

majority or laggards based on the amount of time the individual takes 

to move through the adoption process. For this reason, future 

research dealing with the differentiation of innovators from the 

population should attaipt to define a time period for adoption past 

which adopters would be classified as other than innovators. For 

example, in this study the cwners of conventionally built homes were 

all participants in a soninar on earth sheltered housing. It is 

possible that this group was still in the knowledge or persuasion 

stages of the adoption process and plans to adopt the innovation 

at some future time. This idea is supported by the finding 
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that three seminar participant respondents had built an earth 

sheltered home since their participation in the semdnar and before the 

beginning of this study. How much time can pass before these people 

can no longer be considered innovators? Without knowing the total 

amount of time that will be required for the innovation to diffuse 

through the system, the answer to that question will be difficult to 

determine. It may be easier to define classes of adopters and draw 

conclusions about the characteristics of those adopters if the 

research utilizes an innovation that has diffused through the defined 

system. 

2. The owners of conventionally built homes were interested in 

earth sheltered housing to the extent that they chose to participate 

in a seminar on earth sheltering. Their interest and information-

seeking activity may indicate that they are more innovative than the 

average homeowner. Therefore, efforts to determine the differentiat

ing characteristics of the owners of earth sheltered homes might 

benefit frcm using a ccnparison group of homeowners who have not 

sought additional information about earth sheltering. Another 

alternative research method suggested by this same rationalization is 

to compare the characteristics of participants of an earth sheltered 

housing seminar viho do live in earth sheltered homes to participants 

of the seminar v*io live in cx̂ nventionally built homes. 

3. In Chapter 2, the effects of product attributes on adoption 

are discussed. Producjts which are easier to understand, available for 

trial on a limited basis, and v^ch provide readily apparent 
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advantages are more likely to be adopted more quickly than more 

complex, less available products. In this study, the product 

involved—earth sheltered housing—is a fairly complex product, not 

easily tried on a limited and not readily available for purposes of 

observation or purchase. Most of the cwners of earth sheltered homes 

(61 percent) built their homes themselves. The type of consumer v̂ io 

can and will build his/her own home is possibly quite different frcm 

the consumer v^ buys a new type of oven, for exanple. For this 

reason, research which examines the interaction effects between 

product attributes and consumer characteristics could provide valuable 

information concerning the acicption of an innovation. Some suggested 

interactions for examination include: 

a. product cost and consumer willingness to accept 

risk, innovativeness, age, income, and education 

b. product availability and consumer innovativeness, 

income and education 

c. product complexity and consumer willingness to 

acc^t risk, innovativeness, and education 

d. product observability and consumer willingness to 

accept risk, innovativeness, and education 

e. product compatibility and consumer willingness to 

accept risk and innovativeness. 

4. Researchers interested in the effects of consumer 

characteristics on the adoption of innovative products might 

consider the interaction effects between consumer 
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characteristics. For exanple, vdiat is the effect on product adoption 

v̂ ien a consumer is not innovative and highly educated? Or, woxiLd 

being an older risk taker have a different effect on product adoption 

than being a young risk taker? 

5. Finally, efforts should still be made to seek out other 

consumer characteristics that could prove useful in explaining the 

adoption of a product that is as expensive and as complex as a home. 
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SECTION I: The following are statements that reflect people's opinions. These 
are not right or wrong, but just opinions. Please show how well each of 
these statements of opinion fit with your views or feelings by putting a 
number on the line on the right. If the statement fits with your opinion 
put a: 

5 for extremely well 
4 for wery well 
3 for fairly well 
2 for not well 
1 for not at all 

1. I am always courteous, even to people who are disagreeable 
2. I like to experiment 
3. I like to try new prdduCts to see what they are like |^^^^ 
4. The bhange in sl^yles, especially in clothes, are a waste of money 
5. I like a great deal of variety in my work 
6. I am always willing to admit it when I make a mistake 
7. I don't take chances if I don't have to 
8. Sometimes original and different people make me uneasy 
9. Unless there is a good reason for changing, I think we should 

continue to do things the way they are being done now 
10. I start up conversations with strangers 
11. I have never been irked when people express ideas wery different 

from my own 
12. I feel that tried and true ways of doing things are the best that 

work in my 1 ife : 
13. I like to spend money on unusual gifts and toys.. 
14. The new products are usually gimmicks 
15. I generally like to try new ideas at work and in my life 
16. No matter who I am talking to, I am always a good listerner 
17. I like to see what my friends and neighbors think of a product 

before I try it 
18. I like new styles in clothes, especially those that are really 

different 
19. I dread having to start another new project 
20. I take chances more than others do 
21. I can enjoy being with people whose values are wery different from 

mine 
22. There have been occasions when I took advantage of someone 
23. People who are shocking are usually trying to impress someone 
24. In hunting for the best way of doing something, it is usually a good 

idea to look at the situation from a completely different angle, one 
that doesn't occur to someone 

25. I would like a job that doesn't require me to keep learning new tasks 
26. I have never felt that I was punished without cause 
27. I like to look at strange pictures 
28. When I see a new brand on the shelf, I usually pass right by 
29. I would not risk my position at work by putting into effect some new 

idea that might not work 
30. I am the kind of person who is always looking for an exciting, 

stimulating, active 1 ife 
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SECTION II: The following statements are concerned with alternative types of 
housing (i.e., earth sheltered, solar heated, etc.). Please show how 
well each of these statements of opinion fit with your views or feelings 
by putting a number on the line on the right. If the statement fits with 
your opinion put a: 

5 for extremely well 
4 for very well 
3 for fairly well 
2 for not well 
1 for not at all 

1. The development of alternative housing is vitally necessary for 
the welfare of the country 

2. Alternative housing will stand the test of time '^^^^^^ 
3. Alternative housing shows great possibility of being a success 
4. Alternative housing probably will be accepted by the majority of 

homebuyers 
5. Alternative housing is too much' of a deviation from normal procedure 
6. Alternative housing will be liked only fairly well 
7. Alternative housing will do just as much harm as it will good 
8. The encouragement of alternative housing shows common sense 
9. The development of alternative housing is a foolish inconsistency 
10. Alternative housing will be appreciated by the general public 

SECTION III: On the next five questions please read the narrative and follow 
the directions provided for each question. 

1. Mr. C, a married man with two children, has steady job that pays him about 
$21,000 per year. He can easily afford the necessities of life , but few 
of the luxuries. Mr. C.'s father, who died recently, carried a $15,000 
life insurance policy. Mr. C. would like to invest this money in stocks. 
He is well aware of the security of "blue-chip'! stocks and bonds that 
would pay approximately 10% on his investment. On the other hand, Mr. C. 
has heard that the stocks of a relatively unknown Company X might double 
their present value if a new product currently in production is favorably 
received by the b!;̂ ying public. However, if the product is unfavorably 
received, the stocks would decline in value. 

Imagine that you are advising Mr. C. Listed below are several probabilities 
or odds that Company X stocks will double their value. 

PLEASE CHECK THE LOWEST PROBABILITY THAT YOU WOULD CONSIDER ACCEPTABLE 
FOR MR. C TO INVEST IN COMPANY X STOCKS. 

T̂he chances are 1 in 10 that the stocks will double their value. 
T̂he chances are 3 in 10 that the stocks will bouble their value. 
The chances are 5 in 10 that the stocks will double their value. 
The chances are 7 in 10 that the stocks will double their value. 
The chances are 9 in 10 that the stocks will double their value. 
Place a check here if you think Mr. C should not invest in 
Company X stocks, no matter what the probabilities. 
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Mr. A., an electrical engin 
been working for a large el 
college five years ago. He 
though adequate-salary, and 
the other hand, it is very 
before he retires. While a 
with a small, newly founded 
of a share in the ownership 
larger firms. 

Imagine that your are advis 
or odds of the new company 

eer, who is married and has one child, has 
ectronics corporation since graduating from 
is assured of a lifetime job with a modest, 
liberal pension benefits upon retirement. On 

unlikely that his salary will increase much 
ttending a convention, Mr: A is offered a job 
company which has a highly uncertain possibility 
if the company survived the competition of the 

ing Mr. A. Listed below are several probabilities 
proving financially sound. 

PLEASE CHECK THE LOWEST PROBABILITY YOU WOULD CONSIDER ACCEPTABLE TO MAKE 
IT WORTHWHILE FOR MR. A TO TAKE THE NEW JOB. 

The chances are 1 in 10 that the company will prove financially sound 
The chances are 3 in 10 that the company will prove financially sound, 

5 in 10 that the company will prove financially sound 
7 in 10 that the company will prove financially sound, 
9 in 10 that the company will prove financially sound, 

Place a check here if you think Mr. A should not̂  take the new job no 
matter what the probabilities. 

The chances are 
'jhe chances are 
The chances are 

V i r g i n i a C is 40 years o l d , d i vo rced , w i th two ch i l d ren age 10 and 12. She 
has r e c e n t l y been cons ider ing the purchase of new home. V i r g i n i a is g a i n f u l l y 
employed at a steady job as a stenographer w i t h an annual sa lary of $18,000. 
A d d i t i o n a l l y , V i r g i n i a ' s ex-husband pays $400 in c h i l d - s u p p o r t , however, these 
payments have been sporadic . V i r g i n i a is c u r r e n t l y ren t i ng an o lder house fo r 
$400 per month. She is responsib le fo r paying a l l u t i l i t i e s , which average about 
$225 per month. V i r g i n i a would l i k e to buy a new, s m a l l , e n e r g y - e f f i c i e n t house 
f o r $49,000. She c u r r e n t l y has a po r t i on of the down payment needed and her 
employer is w i l l i n g to take a second- l ien fo r 5 years to f inance the remainder 
of the down payment. 

Imagine t h a t you are a loan o f f i c e r reviewing V i r g i n i a ' s mortagage 
a p p l i c a t i o n . 

PLEASE CHECK BELOW THE LOWEST LIKELIHOOD YOU AND YOUR COMPANY WOULD APPROVE 
VIRGINIA'S LOAN. 

T̂he chances are 1 in 10 tha t your company would approve V i r g i n i a ' s 
l o a n . 
T̂he chances are 3 in 10 tha t your company would approve V i r g i n i a ' s 

l oan . 
The chances are 5 in 10 that your company would approve V i r g i n i a ' s 
l o a n . 
The chances are 7 in 10 tha t your company would approve V i r g i n i a ' s 
l oan . 
The chances are 9 in 10 that your company would approve V i r g i n i a ' s 
l oan , 
Place a check here if you th ink your comapny should not approve 
V i r g i n i a ' s loan. 
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4. 

5. 

Robert J. is a B r i t i s h 
c r i s i s and placed in a 
qu i te bad, w i th long ho 
spending several days i 
by concealing himself i 
Of course, there is no 
Recapture by the enemy 

Imagine that you are ad 
or odds of a successful 

so ld ier captured by the enemy in the Falkland Islands 
pr isoner-of-war camp. Conditions in the camp are 
urs of hard labor and a barely s u f f i c i e n t d i e t . Af ter 
n t h i s camp, Robert notes the p o s s i b i l i t y of escape 
n a supply t ruck that shut t les in and out of the camp, 
guarantee that the escape would prove successful , 
could well mean execut ion. 

v i s ing Mr. J. Listed below are several p robab i l i t i es 
escape from the pr isoner-of-war camp. 

PLEASE CHECK THE LOWEST PROBABILITY THAT YOU WOULD CONSIDER ACCEPTABLE 
FOR AN ESCAPE TO BE ATTEMPTED. 

Place a check here if you th ink Robert should NOT t r y to escape no 
matter what the p r o b a b i l i t i e s . 
T̂he chances are 1 in 10 that the escape would succeed. 
T̂he chances are 3 in 10 that the escape would succeed. 
T̂he chances are 5 in 10 that the escape would succeed. 
T̂he chances are 7 in 10 that the escape would succeed. 
T̂he chances are 9 in 10 that the escape would succeed. 

The Smiths, a middle-class fami ly wi th three ch i l d ren , are planning to bui ld 
a new home. Mr. and Mrs. Smith would l i k e a home that they can l i v e in even 
a f t e r t h e i r ch i ld ren have moved away. They feel that maintenance and operating 
costs should be kept at a minimum and that a major factor in achieving these low 
costs is the energy e f f i c i ency of the dwel l ing . The Smiths have been working 
w i th an a rch i t ec t who has suggested an earth sheltered design as the best way to 
meet t h e i r ob jec t i ves . Though the fami ly has par t ic ipated in a savings program 
j u s t fo r bu i ld ing th i s house, fo l lowing the a rch i t ec t ' s suggestion would com
p l e t e l y l i qu ida te t h e i r savings and investments. Also, the Smith's monthly 
expenses w i l l be greater than they can handle if the dwel l ing 's energy 
e f f i c i e n c y does not perform as well as the a r ch i t ec t ' s pred ic t ions. If monthly 
expenses are too great , the Smiths w i l l have th se l l the i r home. Realtors in 
the area have warned the Smiths concerning the questionable marke tab i l i t y of 
an ear th sheltered home. 

Imagine you are advising the Smiths. Listed below are several p robab i l i t i es or 
odds of the dwel l ing proving at least as energy e f f i c i e n t as the a r c h i t e c t ' s 
p r e d i c t i o n . 

PLEASE 
SMITHS 

CHECK THE LOWEST PROBABILITY YOU WOULD CONSIDER ACCEPTABLE FOR THE 
TO PURSUE THE BUILDING OF THEIR EARTH SHELTERED HOME. 

Place a check here if you th ink the Smiths should NOT bui ld the earth 
"sheltered home no matter what the p r o b a b i l i t i e s . 
The chances are 1 in 10 that the dwel l ing w i l l prove as energy e f f i c i e n t 

"as the a r c h i t e c t ' s p red ic t ion . 
The chances are 3 in 10 that the dwel l ing w i l l prove as energy e f f i c i e n t 
as the a r c h i t e c t ' s p red ic t i on . 
The chances are 5 in 10 that the dwel l ing w i l l prove as energy e f f i c i e n t 

"as the a r c h i t e c t ' s p red ic t ion . 
The chances are 7 in 10 that the dwel l ing w i l l prove as energy e f f i c i e n t 

'as the a r c h i t e c t ' s p red ic t i on . 
The chances are 9 in 10 that the dwel l ing w i l l prove as energy e f f i c i e n t 

'as the a r c h i t e c t ' s p red ic t i on . 
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SECTION IV: 

1. Was your earth sheltered home... 
p̂urchased already built . 
ĉustom built for you. 

built by you. 

2. Is your earth sheltered home financed? 

yes no 

3. How many earth sheltered houses did you visit before you bought your home? 

none 
one or two 
three to five 
more than five 

4. How would you classify your knowledge of earth sheltered houses at the time 
you decided to buy/build your current home? 

no knowledge 
some, but very little knowledge 
knowledgeable 
yery knowledgeable 

5. What was the most important factor in your decision to live in an earth 
sheltered house? 

6. What is your sex? male female 

7. What is your age? years 

8. Which of the following categories best describes your formal education? 

completed grade school. 
high school graduate 
some college 
college graduate 

9. Which of the following categories best describes your household's annual 
income? 

less than $10,000 
$10,000 - $19,999 
$20,000 - $29,999 
$30,000 - $39,999 
$40,000 - $49,999 
$50,000 or more 
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SECTION I: The following are statements that reflect people's opinions. These 
are not right or wrong, but just opinions. Please show how well each of 
these statements of opinion f i t with your views or feelings by putting a 
number on the line on the right. If the statement f i ts with your opinion 
put a: 

5 for extremely well 
4 for wery well 
3 for fa i r ly well 
2 for not well 
1 for not at al l 

1. I am always courteous, even to people who are disagreeable 
2. I l ike to experiment 
3. I l ike to try new prdducts to see what they are l ike 
4. The bhange in styles, especially in clothes, are a viaste of money.... 
5. I l ike a great deal of variety in my work 
6. I am always willing to admit it when I make a mistake 
7. I don't take chances if I don't have to 
8. Sometimes original and different people make me uneasy 
9. Unless there is a good reason for changing, I think we should 

continue to do things the way they are being done now 
10. I start up conversations with strangers 
11. I have never been irked when people express ideas wery different 

from my own 
12. I feel that tried and true ways of doing things are the best that 

work in my 1 ife 
13. I like to spend money on unusual gifts and toys 
14. The new products are usually gimmicks 
15. I generally like to try new ideas at work and in my life ' 
16. No matter who I am talking to, I am always a good listerner 
17. I like to see what my friends and neighbors think of a product 

before I try it 
18. I like new styles in clothes, especially those that are really 

di f ferent 
19. I dread having to start another new project 
20. I take chances more than others do 
21. I can enjoy being with people whose values are wery different from 

mine 
22. There have been occasions when I took advantage of someone 
23. People who are shocking are usually trying to impress someone 
24. In hunting for the best way of doing something, it is usually a good 

idea to look at the situation from a completely different angle, one 
that doesn't occur to someone 

25. I would like a job that doesn't require me to keep learning new tasks 
26*. I have never felt that I was punished without cause 
27. I like to look at strange pictures 
28. When I see a new brand on the shelf, I usually pass right by 
29. I would not risk my position at work by putting into effect some new 

idea that might not work 
30. I am the kind of person who is always looking for an exciting, 

stimulating, active 1 ife 
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SECTION II: The following statements are concerned with alternative types of 
hwjsing (i.e., earth sheltered, solar heated, etc.). Please show how 
well each of these statements of opinion fit with your views or feelings 
by putting a number on the line on the right. If the statement fits with 
your opinion put a: 

5 for extremely well 
4 for very well 
3 for fairly well 
2 for not well 
1 for not at all 

1. The development of alternative housing is vitally necessary for 
the wel fare of the country 

2. Alternative housing will stand the test of time 
3. Alternative housing shows great possibility of being a success 
4. Alternative housing probably will be accepted by the majority of 

homebuyers 
5. Alternative housing is too much' of a deviation from normal procedure^ 
6. Alternative housing will be liked only fairly well 
7. Alternative housing will do just as much harm as it will good 
8. The encouragement of alternative housing shows common sense 
9. The development of alternative housiag is a foolish inconsistency.... 
10. Alternative housing will be appreciated by the general public 

SECTION III: On the next five questions please read the narrative and follow 
the directions provided for each question. 

1. Mr. C, a married man with two children, has steady job that pays him about 
$21,000 per year. He can easily afford the necessities of life , but few 
of the luxuries. Mr. C.'s father, who died recently, carried a $15,000 
life insurance policy. Mr. C. would like to invest this money in stocks. 
He is well aware of the security of "blue-chip'! stocks and bonds that 
would pay approximately 10% on his investment. On the other hand, Mr. C. 
has heard that the stocks of a relatively unknown Company X might double 
their present value if a new product currently in production is favorably 
received by the buying public. However, if the product is unfavorably 
received, the stocks would decline in value. 

Imagine that you are advising Mr. C. Listed below are several probabilities 
or odds that Company X stocks will double their value. 

PLEASE CHECK THE LOWEST PROBABILITY THAT YOU WOULD CONSIDER ACCEPTABLE 
FOR MR. C TO INVEST IN COMPANY X STOCKS. 

The chances are 1 in 10 that the stocks will double their value. 
T̂he chances are 3 in 10 that the stocks will bouble their value. 
The chances are 5 in 10 that the stocks will double their value. 
The chances are 7 in 10 that the stocks will double their value. 
The chances are 9 in 10 that the stocks will double their value. 
Place a check here if you think Mr, C should not invest in 
Company X stocks, no matter what the probabilities. 
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2. Mr. A., an electrical engineer, who is married and has one child, has 
been working for a large electronics corporation since graduating from 
college five years ago. He is assured of a lifetime job with a modest, 
though adequate-salary, and liberal pension benefits upon retirement. On 
the other hand, it is very unlikely that his salary will increase much 
before he retires. While attending a convention, Mr: A Is offered a job 
with a small, newly founded company which has a highly uncertain possibility 
of a share In the ownership if the company survived the competition of the 
larger firms. 

Imagine that your are advising Mr. A. Listed below are several probabilities 
or odds of the new company proving financially sound. 

PLEASE CHECK THE LOWEST PROBABILITY YOU WOULD CONSIDER ACCEPTABLE TO MAKE 
IT WORTHWHILE FOR MR. A TO TAKE THE NEW JOB. 

T̂he chances are 1 In 10 that the company will prove financially sound, 
The chances are 3 In 10 that the company will prove financially sound, 
T̂he chances are 5 In 10 that the company will prove financially sound, 
T̂he chances are 7 in 10 that the company will prove financially sound, 
T̂he chances are 9 In 10 that the company will prove financially sound, 
Place a check here if you think Mr. A should not take the new job no 
matter what the probabilities. 

3. Virginia C is 40 years old, divorced, with two children age 10 and 12. She 
has recently been considering the purchase of new home. Virginia is gainfully 
employed at a steady job as a stenographer with an annual salary of $18,000. 
Additionally, Virginia's ex-husband pays $400 in child-support, however, these 
payments have been sporadic. Virginia is currently renting an older house for 
$400 per month. She is responsible for paying all utilities, which average about 
$225 per month. Virginia would like to buy a new, small, energy-efficient house 
for $49,000. She currently has a portion of the down payment needed and her 
employer Is willing to take a second-lien for 5 years to finance the remainder 
of the down payment. 

Imagine that you are a loan officer reviewing Virginia's mortagage 
application. 

PLEASE CHECK BELOW THE LOWEST LIKELIHOOD YOU AND YOUR COMPANY WOULD APPROVE 
VIRGINIA'S LOAN, 

T̂he chances are 1 in 10 that your company would approve Virginia's 
loan. 
The chances are 3 in 10 that your company would approve Virginia's 
"loan. 
The chances are 5 in 10 that your company would approve Virginia's 
"loan. 
The chances are 7 in 10 that your company would approve Virginia's 
'loan. 
The chances are 9 in 10 that your company would approve Virginia's 
'loan. 
Place a check here if you think your comapny should not approve 
'Virginia's loan. 
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4. Robert J. is a British soldier captured by the enemy in the Falkland Islands 
crisis and placed in a prisoner-of-war camp. Conditions in the camp are 
quite bad, with long hours of hard labor and a barely sufficient diet . After 
spending several days in this camp, Robert notes the possibility of escape 
by concealing himself in a supply truck that shuttles in and out of the camp. 
Of course, there Is no guarantee that the escape would prove successful. 
Recapture by the enemy could well mean execution. 

Imagine that you are advising Mr, J. Listed below are several probabilities 
or odds of a successful escape from the prisoner-of-war camp. 

PLEASE CHECK THE LOWEST PROBABILITY THAT YOU WOULD CONSIDER ACCEPTABLE 
FOR AN ESCAPE TO BE ATTEMPTED, 

Place a check here If you think Robert should NOT try to escape no 
matter what the probabilities. 
T̂he chances are 1 In 10 that the escape would succeed. 

The chances are 3 In 10 that the escape would succeed, 
T̂he chances are 5 In 10 that the escape would succeed, 
T̂he chances are 7 in 10 that the escape would succeed, 
T̂he chances are 9 in 10 that the escape would succeed. 

5, The Smiths, a middle-class family with three children, are planning to build 
a new home, Mr. and Mrs, Smith would like a home that they can live In even 
after their children have moved away. They feel that maintenance and operating 
costs should be kept at a minimum and that a major factor in achieving these low 
costs Is the energy efficiency of the dwelling. The Smiths have been working 
with an architect who has suggested an earth sheltered design as the best way to 
meet their objectives. Though the family has participated in a savings program 
just for building this house, following the architect's suggestion would com
pletely liquidate their savings and investments. Also, the Smith's monthly 
expenses will be greater than they can handle if the dwelling's energy 
efficiency does not perform as well as the architect's predictions. If monthly 
expenses are too great, the Smiths will have th sell their home. Realtors in 
the area have warned the Smiths concerning the questionable marketability of 
an earth sheltered home. 

gine you are advising the Smiths. Listed below are several probabilities or 
s of the dwelling proving at least as energy efficient as the architect's 

Ima 
odd 
prediction. 

PLEASE CHECK THE LOWEST PROBABILITY YOU WOULD CONSIDER ACCEPTABLE FOR THE 
SMITHS TO PURSUE THE BUILDING OF THEIR EARTH SHELTERED HOME. 

Place a check here if you think the Smiths should NOT build the earth 
^sheltered home no matter what the probabilities. 
The chances are 1 in 10 that the dwelling will prove as energy efficient 
âs the architect's prediction. 

The chances are 3 in 10 that the dwelling will prove as energy efficient 
as the architect's prediction. 
The chances are 5 in 10 that the dwelling will prove as energy efficient 
âs the architect's prediction. 

The chances are 7 in 10 that the dwelling will prove as energy efficient 
âs the architect's prediction. 

The chances are 9 in 10 that the dwelling will prove as energy efficient 
âs the architect's prediction. 



SECTION IV: 84 

1. Do you own your current home? 

yes n̂o 

2. If your own your home, was it, . . 

purchased already built. 
ĉustom built for you. 
built by you. 

3. Is your current home earth sheltered? 

yes n̂o 

4. How many earth sheltered houses have you visited? 

n̂one 
ône or two 
three to five 
m̂ore than five 

5. How would you classify your knowledge of earth sheltered houses? 

n̂o knowledge 
ŝome, but very little knowledge 
^knowledgeable 
v̂ery knowledgeable 

6. What do you see as the greatest benefit of earth sheltering? 

7. What is your sex? m̂ale female 

8. What is your age? years 

9. Which of the following categories best describes your formal education? 

completed grade school 

ĥigh school graduate 
ŝome college 
ĉollege graduate 

10. Which of the following categories best describes your household's annual 
income? 

less than $10,000 
$̂10,000 - $19,999 
$̂19,999 - $29,999 
$̂30,000 - $39,999 
$40,000 - $49,999 
$50,000 or more 
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