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ABSTRACT

The current study attempts to expand our understanding of the determinants of energy-saving technology
(EST) use by focusing on the individual aspects of environmental behaviors. This study integrates the hedonic,
normative, and gain goals to explain the causal relationship between users and EST use. By adopting
Goal-Framing Theory, this study proposed three individual goal frames in the environmental context: hedonic
(perceived pleasurability), normative (social norms), and gain goals (legislative pressure and economic factor).
Partial Least Square (PLS) was used to analyze the data from 104 respondents. Eight of the ten hypotheses
were strongly supported. We found that social norms, perceived pleasurability, economic factor, and legislative
pressure had positive and significant effects on attitude to EST use. Interestingly, we found that media influence
did not have a severe effect on perceived pleasurability, and that the economic factor enforces mainly positive
attitude to EST. Important theoretical and practical implications of these findings are discussed.
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I . Introduction

As the causes and consequences of environmental
degradation are increasingly discussed by the interna-
tional community, the environmental related re-
search has been a particular topic interest to numer-
ous scholars from various academic backgrounds
(H'Mida, 2009). Research has identified a variety
of factors or predictors and proposed many different

models to investigate the motivations of individuals
who engage in pro-environmental behavior (Clark
et al, 2003). While economists tend to focus on
the influence of external conditions such as socio-eco-
nomic characteristics on behaviors, psychologists on
the other hand, tend to concentrate on linking in-
ternal, or psychological variables (e.g,, value, belief,
and attitude) (Clark et al,, 2003), personal commit-
ment and the perceived personal cost and benefits
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of particular actions to behaviors (Stern, 2000).
Among them, altruistic behavior (e.g., Schwartz,
1977) and planned behaviors (Ajzen, 1991) dominate
the motivation environmental behavior study.
Despite the dominant role of psychologist attribute
to internal factors for motivation environmental be-
havior, some researchers argued that it is necessary
to integrate both cognitive variables and contextual
determinants that underlie environmental concern.

Kollmus and Agyeman (2002) argued that more
than 80% of the motives for pro-environmental or
non-environmental behavior seem to be situational
factors and other internal factors. Stern (2000) stated
that “the field now needs synthetic theories or models
that incorporate variables from more than one of
the above broad dlasses, postulate relationships
among them, and use them to explain one or more
types of environmentally significant behavior.” (p.
418). Responding to this issue, several studies point
out that environmental behavior results from multi-
ple motivations (e.g, Brandon and Lewis, 1999;
Lindenberg, 2001; Lindenberg and Steg, 2007; Stern
et al., 1999). Those existing studies, however, tend
to discuss the environmental behaviors in general
context (e.g., car-use behaviors, recycling behaviors,
policy acceptance, water use, and meat consumption).
Previous study that proposed the conceptual model
and empirical study of environmental awareness in
technology usage area is very limited. Remaining
that different type of environmental behavior has
different determinant behaviors (Stern, 2000), in-
formation systems research can make an important
contribution by developing knowledge about a partic-
ular relationship between individuals’ motivational
factors and behavior intention to use energy-saving
technology (EST) (Lee et al., 2013).

The current study attempts to further our under-
standing of the determinants of behavior intention

to use EST by focusing on the individual aspects
of environmental behaviors. This study integrates
hedonic goal, normative goal, and gain goal to explain
the causal relationship between media influence and
EST behaviors. Among the existing theories of psy-
chological behaviors, the theory of goal framing and
norm-activation theory provide a good theoretical
foundation to study environmental behaviors
(Lindenberg and Steg, 2007). Goal-framing theory
explains the framing of attitudinal, personal, and con-
textual aspects of behaviors (Lindenberg, 2001). This
theory proposes three different individual goals in
environmental context: hedonic goal, gain goal, and
normative goal. Norm-activation theory was origi-
nally developed to explain altruistic behavior and
has been successfully applied to study environmental
behavior (Lindenberg and Steg, 2007). It emphasizes
the importance of moral norms dimension in influ-
encing environmental behavior (Stern, 2000). In oth-
er words, both theories suggest that environmental
behaviors are affected by multiple motivations, whilst
placing norms as the strongest motivation factors.
Thus, we adopted these theories to support our pro-
posed model.

Building upon these theories, three research ques-
tions are addressed. In general, this study would like
to know how come general consumers tend to have
pro-environmental intention to use EST? Specifically,
first, how does the attitude toward EST influence
on the use of EST? Second, how do perceived pleas-
ureability, social norms, legislative pressure, and eco-
nomic factor influence the attitude toward EST?
Finally, how does media influence perceived pleasure-
ability (hedonic goal frame), social norms (normative
goal frame), and legislative pressure, economic factor
(gain goal frame)?

The remainder of this paper proceeds as follows.
The next section discusses goal-framing theory and
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norm-activation theory. We then present the research
model and hypotheses development. The research
method section describes our data collection and
statistical techniques. A further discussion of main
research findings are provided followed by the limi-
tations and the research implications.

II. Theoretical Background
2.1. Media Influence

News media tell people what to think by providing
the public with an agenda of attributes (Wanta et
al, 2004). Individuals seem to mentally link to persua-
sive communication media. Media influence so pow-
erfully impact people in various industries as well
as social systems. Media play a crucial role in intervene
world politics enormously and shape government
policy-making (Robinson, 2001). Media can make
agenda by the intentional fame setting. For example,
US media framed two air incident cases happened
by military mistake. One is the Korean Airline, anoth-
er is the Iran Air shoot down which occurred during
the 1980s, which resulted in large loss of life. However,
US news media framed the Iran Air shoot down
due to the responsible of a technical failure by US,
whereas the Korean Airline shoot down by USSR
due to the responsible for a moral outrage. Media
influence is underestimated in environmental issues,
especially energy matter. Media message can form
motivational frames for using energy type and also
influence motivational desire to obtain information
from others in order to make a decision (Henningsen
et al, 2003). Therefore, people tend to look for guid-
ance from experts, experienced people through main
media such like CNN news. And people may enhance
their values and standards for their behaviour by

referring to media information (informational influ-
ence, Hsu and Lu, 2004).

information system (IS) researchers have tried to
seek information comply with referring to the value
of others via communication or observation of deci-
sions (Bearden and Etzel, 1982). Searching in-
formation is closely related to some form of commu-
nication, which would be informational influence
that consumers gain information from others.
Informational influence is an internalization process,
which occurs once consumer or users perceived in-
formation as developing their knowledge regarding
products from that of reference groups. This ap-
proach can account for the association with media
influence, which explains how consumers may be
affected to use the type of product, for example,
eco-products via media exposure. General consumers
expect IT product to be efficient (i.e., ease of use)
or effectiveness (i.e., usefulness) rather than friendly
and protective environment, so that consumer can
have a less preference for a particular EST or product
such as eco-friendly and sustainable goods including
concept of green brand. Only some particular con-
sumers have a little interested in eco-friend products
such as energy saving car, electricity, or solar energy.
Therefore, it is really necessary time to persuade
energy consumers to engage more people in choosing
a specific EST or product by intervention such like
energy efficiency campaigns that perceive more
awareness of cdlimate change problem through media
(Schuldt et al., 2011). For example, in other areas,
Chia (2006) elaborated the perceived media effect
on others and examined how media influence on
peers would constitute real and essential influence
on the sexual attitudes or behaviour or sexual activ-
ities for a teenager. We introduce media influence
theory as a way of determinant variable for developing
consumers’ goal frame for EST choose and use.
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2.2. Goal-Framing Theory

Consuming goals are limited to goal states but
rather include experiences, sequences of interconnect
happenings, and ongoing process (Bagozzi and
Dholakia, 1999). Goals play an important role in
the purposive of consumers through motivation for
goals. Goal-directed consumer behavior begins with
goal setting and continues to pursue next stages.
<Figure 1> depicts the goal setting and goal pursuit
in consumer behavior in the form of structural
diagram.

Although goal-directed consumer behavior is per-
formed through the goal schema, various decision
and activities are occurred through goal-framing.
Goals can be forced by coercion, reward power or,
more subtly, by position in organization, family, or
other social unit. A goal-framing theory perspective,
goals govern and frame what people attend to, what
knowledge and attitudes become cognitively most
accessible, how people evaluate various aspects of
the situation, and what alternatives are being consid-
ered (Lindenberg, 2001). Goal framing theory is de-

fined as “goal framing where the information which
is framed is the goal of an action or behavior”. The
decision made by goal frame is influenced by positive
vs. negative information, which results in ac-
cept/reject. A frame is “the way in which people
process information and act on it” (Lindenberg, 2001,
p. 118). Therefore, when people change their goals,
they behave differently in line with the new goals.
A goal frame considers a specific goal in terms of
how its framing effects (i.e., selective attention) are
affected by cognitive processes. Therefore, the goal
determines which frame people consider, which atti-
tudes are most cognitively accessible, how people
evaluate various aspects of the situation, and what
alternatives are considered (Lindenberg, 2001).In this
context, certain goals are so inclusive that they control
the whole parts of sub-goals, knowledge and attitudes.
There are three goals that have been identified in
environmental context: hedonic goal (ie., to feel better
right now); gain goal (ie., to guard and improve
one resource); and normative goal (ie., to act appro-
priately) (Lindenberg and Steg, 2007).

When those goals are activated, they will influence

Feedback
reactions

“How do I feel about
achievingnot
achieving my goal ™

Goal Formation of a goal Action Action initiation Goal
Setting intention planning and control attainment failure
“What are the goals “Whatis it for which “How can [ achieve “How well havel “To what degree have

I can pursue, and
why do Iwant
to pursue them”

I strive?™

my goal?”

(“When, where, how,
and how long should
Tact?™)

enacted my plans?”

“Am Imaking progress

toward mv goal ™
“Are there adjustments

thatneed to be made™
“Is the goal still important

tome?

Tachieved failed to
achieve myv goal ™

(Bagozzi and Dholakia . 1399)

<Figure 1> Goal Setting and Goal Pursuit in Consumer Behavior
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people’s attitude, feelings, and actions (Lindenberg,
2001). A hedonic goal frame activates one or more
subgoals that involve the way one feels in a particular
situation (e.g., avoiding negative thoughts and events,
seeking direct pleasure). People who have hedonic
goals are generally sensitive to what increases and
what decreases their pleasure. A gain goal frame will
make people very sensitive to changes in their person-
al resources. For example, if a particular spray that
is environmentally harmful is cheaper than the envi-
ronmentally sound spray, a person in a gain goal
frame will simply chose the former because it is
cheaper. Subgoals related to resources (e.g., saving
money) will be easily activated; however, subgoals
related to normative frame will involve the cognitive
background. A normative goal frame activates all
subgoals related to appropriateness. It will make peo-
ple relatively sensitive to what they think one ought
to do. Therefore, the important aspects of a situation
in question are normative, according to the self-ex-
pectation or others’ expectation and sensitive to what
one observes other people doing.

For example, Technology Acceptance Model
(TAM)-based studies are related to work and focus
on utilitarian use (i.e., gain goal) and task-oriented
perspectives. Utilitarian value is closely related to
the effectiveness and efficiency that result from the
use of IT (Davis, 1989). In contrast, hedonic use
(i.e., hedonic goal) is a function of the degree to
which the user experiences fun and playfulness when
using technology. To have a pleasurable experience,
users usually have interested in multiple tasks em-
ploying hedonic contents, sounds, appealing visual
layout and so on (Van der Heijden, 2004). However,
the subgoal related to a normative frame involve
a cognitive background, which is related to appropri-
ateness and makes people sensitive to what they think
they should do. That is dependent on the nature

of product. In this research, we has focused on the
EST which affect environment issue. Findings of ex-
isting TAM studies are conducted by focusing on
subgoals of gain and hedonic nature of systems or
technologies.

In terms of EST, social norms (i.e., normative
goal) is an expectation held by an individual about
how he or she ought to act in a particular social
situation (Schwartz, 1977) and such norm needs to
be enforced by the threat of punishment or promise
of reward, while personal norm does not need to
be enforced in this way (Fransson and Garling, 1999).
Moral norms or social norms derive from moral con-
cepts in an society such as another’s opinion, another’s
thoughts, and behaviors or relative justice consid-
erations while social conventional in social customs,
appeals to authorities, and one’s need for social appre-
ciation (Kaiser et al., 1999). If ecological behavior
at least partially falls into the social domain and is
determined by conventional thinking, the theory of
reasoned action theory should be applied in this study.

I[ll. Research Model and
Hypotheses Development

The research model is illustrated in <Figure 2>
below. We proposed eleven hypotheses to explore
the possible relationships among media influence,
hedonic goal, normative goal, gain goal and intention
to use of EST.

For the purpose of this research, we also catego-
rized the goal framing variables based on its self-deter-
mination characteristics as follows. From a self-deter-
mination perspective, the goal frames can also be
divided into two categories: intrinsic motivation and
extrinsic motivation. Extrinsic motivation refers to

the performance of an activity in order to attain
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<Figure 2> Proposed Research Model

some separable outcome while intrinsic variable re-
fers to doing an activity for the inherent satisfaction
of the activity itself (Ryan and Deci, 2000). In this
study, the intrinsic motivations were divided into
two categories: enjoyment based (in hedonic goal
frame) and obligation based (in normative goal frame).
The external factors include economic and legislative
pressure (in gain goal frame). The hypotheses develop-
ment is presented in the next section.

Original Technology Acceptance Model (TAM)
explained the causal links between users’ attitude,
intention to use (“actual computer adoption behav-
ior”). The TAM theory suggested that intention to
accept technology is mainly influenced by the per-
son’s attitude toward the IS, and the attitudes are
formulated by beliefs a person capture about the
IS (Bang et al.,, 2013; Cha, 2012; Han et al., 2013;
Szajna, 1996). Many studies indicated that environ-
mental behavior has been influenced by environ-
mental attitude as well (Poortinga et al., 2004).
Poortinga et al. (2004) stated that environmental atti-
tudes and environmental behavior are closely related

to people’s value. Possibly, people with environmental

concern showed the responsibility for protecting en-
vironmental problems by reflecting pro-environ-
mental attitudes (Poortinga et al., 2004). A few studies
investigated household energy use and energy saving
via technical innovations, behavior change, or a com-
bination of both (Gatersleben, 2000; Poortinga et
al., 2002; Poortinga et al., 2003). We suggest that
environmental behavior is assumed to be an un-
differentiated class of technology adoption model.
By doing so, it is explicitly assumed that intention
to use of EST would be affected by the attitude of
pro-environmental technologies (e.g., EST). Hence,
we posited that:

HI: Attitude to EST has a positive effect on intention
to use EST.

Watson et al. (2010) argued that consumers are
likely to be green because it is good to do so (self-inter-
est). Study by Pelletier et al. (1998) suggested that
self-determined forms of motivation (both intrinsic
and extrinsic motivation) were generally and sig-

nificantly related to environmental behaviors. This
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study also revealed that people are behaving in an
environmentally conscious way for different reasons.
For example, some people indicated that they engage
in environmentally behavior activities for the pleasure
and enjoyment they derive from doing so, while oth-
ers expressed that they do so because of another
reasons such as obtain recognition from others, or
to avoid self-imposed punishments. To the same ex-
tent, De Young (2000) also indicates that people
are likely to act environmentally because such behav-
iors are worth engaging in because of perceived pleas-
ureability resulted from engaging in these behavior.

Hence, we posit that:

H2: Perceived pleasureability has a positive effect on
attitude to EST.

According to theory of planned behavior (Ajzen,
1991), subjective norms have a positive effect on
behavior intention. The subjective norms construct
is adopted in the context of information systems
by Taylor and Todd (1995) and Venkatesh and Davis
(2000). Goal framing theory explains that a normative
goal frame is related to appropriateness, which a
person relatively ought to do what other people think.
Thus, social context influences to form perceptions
and process in desirable directions. Most of studies
in environmental context also found a positive rela-
tionship between subjective norms (social norms)
and behavior intentions (e.g, Bamberg, 2003;
Gardner and Abraham, 2010; Mostafa, 2007). In the
technology setting, individuals may be motivated to
use a certain system because of the intrinsic rewards
derived, because of the external rewards, or because
of social influence (Igbaria et al, 1996). Social process-
ing theory posits that perceptions of media communi-
cation characteristics, the communication task re-

quirements, and attitudes communication media are

influenced by social norms (Karahanna and Straub,
1999). In other words, the primary reason people
initially perceive pro-environmental attitude or fa-
vorable attitude toward EST is because the attitude
is influenced by significant others to whom they
feel attach or related (Ryan and Deci, 2000).
Therefore, we hypothesized that social norms have

positive effects on positive attitude toward EST.
H3: Social norms have positive effects on attitude to EST.

The important of legislation in inducing corporate
ecological responsiveness has been widely recognized
(Vredenburg and Westley, 1993) in organization
level. Local, state, and national policies have been
directed toward individual and household behavior
in environmental context (Cohen, 2005) in order
to change the individual behaviors toward environ-
ment (Lindenberg and Steg, 2007). For instance, laws
are written and enforced requiring consumers to un-
dertake certain environmentally friendly practices
such as recycling of household waste and reducing
energy usage. The most obvious of all motivations
that influence the adoption of environmental practi-
ces is legislation or regulation (Paulraj, 2008).
Government policy and campaign change individual
behaviors, attitudes, values, or knowledge. By the
legislation pressure, we argued that it will lead to
favorable attitude toward EST. Consequently, it has
been expected that information campaign and legal
sanction actually affect individual attitude in any
meaning way (Cohen, 2005). Following this argu-
ment, we hypothesized that:

H4: Legislative pressure has a positive effect on attitude
to EST.

From economic model perspective, individuals are
argued to be financially motivated to commit to envi-
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ronmental behavior (Nyborg et al., 2006). Cited by
Kollmus and Agyeman (2002), some economic re-
search indicates that people make purchasing deci-
sion using a 50% or higher interest rate. In other
words, if the person decides between two possible
items, one energy-efficient and the other not, he
or she will only chose the only energy efficient item
if the payback time for the energy saved is very
short. TPB also assumes that people are motivated
by self-interest. In other words, they choose alter-
natives with highest benefits against lowest cost.
Hence, in goal framing context, economic factor is
a gain goal frame (Lindenberg, 2001). People will
have to learn to use less electricity in just save money.
As energy prices continue to increase, people must
start to think energy saving for self-interested or
electronic cost, and not just for environmental and
ethical reasons. Similarly, according to individual util-
ity models of the diffusion of innovations, people
are willing to form favorable attitude new tech-
nologies when the benefits from adoption and use
exceed the costs (Kraut et al., 1998). Following these
theories, we posit that:

H5: Economiic factor has a positive effect on attitude to EST.

Because extrinsically motivated behaviors are not
typically interesting, the primary reason people ini-
tially perform such actions is because the behaviors
are prompted, modeled, or valued by significant oth-
ers to whom they feel attached or related (Deci and
Ryan, 1985). This fact indicates that relatedness, the
need to feel belongingness and connectedness with
others, is centrally important for internalization.
Thus, the internalization is more likely to be in evi-
dence when there are ambient supports for feelings
of relatedness (Ryan and Deci, 2000). In other words,
significant others under an intimacy relationship may

affect the level of perceived pleasureability of
individual. Thus, we proposed the fifth hypothesis:

Heé: Social norms have positive effects on perceived
Ppleasureability

In environmental marketing research, media is
crucial to delivering the proper information to con-
sumers in order to strengthen individual and collec-
tive environmental consciousness (Rios et al., 2006).
Media influence attributes consumers to acquire is-
sues, relevance, creditability, cost of environment and
help them understand as an opportunity or reinforce
for consumers to use more green product ethically
and economically. After people have seen media cam-
paign concerning environmental issues, they are ten-
dency to pledge to reduce their energy consumption
somehow. Some studies have suggested that one of
the powerful resources to induce the environmental
concern is media (Rios et al., 2006). Media is not
only helps to develop environmental awareness, but
it also allows consumers to act in accordance to
their newfound, or heightened, sense of concern for
the natural environment (H'Mida, 2009). The inter-
action between media and self plays an important
part in shaping the individual’s own behavior and
self concept. Individuals learn from media what the
social environment is and respond to the knowledge
what they acquire (McQuail, 1977). Reference group
theory posits that in order for the behavior to be
performed, informed knowledge is needed to induce
a sense of responsibility to perform a behavior, which
in tum activates a personal norm or a moral obligation
to perform the behavior (Fujii, 2006). Consumers
usually improve their ethical perception for the pur-
chase or use of green product when they are exposed
themselves consistently in media advertising or cam-

paign such as words of ‘organic’, ‘sustainable’, ‘pro-
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tection, ‘green’, ‘eco’ etc. On the other hand, in terms
of the relationship between media influence and
pleasuability is expected to be correlated. Enjoyment
is derived from a pleasurable response to media use
and contents (Tamborini et al., 2010). Similarly, play-
fulness in psychological states has usually implied
a belief that interacting would result in enjoyment
or cognitive absorption (i.e., concentration, and curi-
osity), therefore, playfulness play an important role
in enhancing user attitude and behavioral intention
to use an online retailing site (Ahn et al., 2007). In
our study, hedonic goal processing would occur
through media information and contents how energy
can actually be reduced by way of adopting environ-
mental behavior or product use. As a result, relying
information by media toward EST, we posit that media
influence will have a positive efect on the goal framing
motivations. Therefore, we posited that:

H7: Media influence has a positive effect on perceived

Ppleasureability.

POWER
_/ MANAGER

.

White Black

usage

H8: Media influence has a positive effect on social norms.

H9: Media influence has a positive effect on legislative
pressure.

HI0: Media influence has a positive effect on economic
factor.

3.1. Method

Test of the model was conducted based on usage
of EST manufactured by D manufacturing company
based in Gwangju, South Korea. The primary use
of these power meter technology is to measure the
amount of energy the users’ appliances use. By making
sure that users’ electronic EST do not use stand-by
electricity and are switched off, users can reduce
their carbon emissions. The devices allow users to
see how much electricity individual appliances are
using now and how much it costs and helps users
to eliminate power waste from standby power. Use
of the EST by users is the target behavior of interest
for this study (See <Figure 3>).
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<Figure 3> Snapshot of Energy-Saving Technology (EST)
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3.2. Data Collection

We obtained 360 contact numbers of subjects pro-
viding from the manufacturing company. Prior to
the web-based survey, subjects were asked to consent
to participation in the study via a phone call invitation.
If the subject consented, he or she would receive
a questionnaire link in his or her email. The re-
spondents were informed that the survey was
anonymous. We collected the data in two stages.
In the first stage, we offered a US$5 cash reward
for each participant. We followed up the survey via
phone, short message, and email. We received 70
usable responses in the first stage. In the second
stage, we raised money to a US$10 cash reward for
each participant who could eagerly joined to the
survey. The same follow up methods were applied.
This effort was initiated to maximize the response
rate. We collected 34 usable responses in the second
stage. In sum, we received 104 usable responses of
360 customers (29% response rate). We collected
demographic variables including age, gender, occupa-
tion, and education level. Of 104 respondents, 99
are male. Among 104 respondents, 51 are around
35-44 years old, 24 are around 25-34, and 16 are
around 45-54. Furthermore, most respondents were
highly educated (53.8% completed university; 13.5%
had graduate degrees). Technical job constituted the
largest proportion of the sample (30, 28.8%), followed
by IT/IS professional (20, 19.2%). The highest yearly
income per household is 24 - 48 million won (42.3%).
The highest frequency of use of energy saving device
is everyday (27.9%), followed by several times a week
(23.1%).

2.3. Measures

Measurement items from prior studies were used

to measure constructs in this study. All items were
measured on a seven-point Likert scale (1 = strongly
disagree, 7 = strongly agree). Media influence scales
were adapted from Venkatraman and Venkatesh
(2006); perceived pleasureability scales and legislative
scales were adapted from Pelletier et al. (1998); atti-
tude to EST were adapted from Venkatesh et al.
(2002); and EST use scales were adapted Venkatesh
et al. (2002). Two items to measure economic factor
were developed for this study.

This procedure yielded 18 measurement items.
A questionnaire was developed in English and then
translated into Korean by individuals who were profi-
cient in both languages. Then, researchers with aca-
demic specializations in the area under study compared
the translated version with the original version and
did not identify any discrepancies. The pretest showed
that all those items were valid and reliable. Thus,
18 items in seven constructs were used, as shown
in <Table 1>. Thus, a final list of 18 items was ob-
tained: media influence (2 items), perceived pleasure-
ability (4 items), social norms (2 items), legislative
pressure (2 items), economic factor (2 items), attitude
to EST (4 items) and intention to use EST (2 items).

IV. Analysis and Results

To analyze our data, we adopted a confirmatory
approach using PLS (Partial Least Square) as our
analysis method. PLS has been widely used in theory
testing and confirmation. It is also an appropriate
approach for examining whether relationships might
or might not exist and thus is useful in suggesting
propositions for later testing (Fornell and Larcker,
1981). Additionally, PLS relies on a smaller sample
size for validating a model than do other structural
equation modeling techniques (Chin, 1998). PLS-
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<Table 1> Demographic Characteristics of Respondents

Characteristics Frequency %

Gender Male 29 95.2
Female 5 48

Age Under 18 1 1.0
18~24 5 48

25~34 24 231

35~44 51 49.0

45~54 16 154

Over 55 7 6.7

Education Middle school / High school 14 135
2-year college 20 19.2

University 56 53.8

Graduate school 14 135

Occupation Blue-collar jobs 4 3.8
Sales / Office worker 12 115

Technical jobs 30 288

IT/IS professional 20 19.2

IT/IS non-professional 4 3.8

Management position 12 11.5

Teaching job 4 38

Other 18 17.3

Yearly income per household | Less than 24 million won* 10 9.6
24 - 48 million won 44 23

48 - 72 million won 32 30.8

72 - 96 million won 5.8

96 - 120 million won 38

More than 120 million won 8 7.7

Energy saving device usage time | Less than 1 hours 15 144
(weekly average) 1 hours - less than 5 hours 32 303
6 hours - less than 10 hours 17 16.3

11 hours - less than 15 hours 12 115

16 hours - less than 20 hours 6 5.8

21 hours - less than 25 hours 5 48

More than 25 hours 17 16.3

Energy saving device usage| Once a month 13 12.5
frequency Several times a month 18 17.3
Once a week 13 125

Several times a week 24 231

Everyday 29 279

Many times a day 7 6.7

Total 104 100
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Graph version 3.0 was used to analyze the measure-
ment and structural models.

4.1. Measurement Model

To validate our measurement model, we undertook
validity assessments of content, discriminant, and
convergent validity. The content validity of our survey
was established from the existing literature, and our
measures were constructed by adopting constructs
validated by other researchers. According to
Campbell and Fiske (1959) and Nunnally (1967),
all constructs in the model satisfied reliability require-
ments (with composite reliability greater than 0.70)
and discriminant validity requirements (with average
variance extracted greater than 0.50), the square root
of average variance extracted (AVE) “greater than
each correlation coefficient” (Bhattacherjee and
Sanford, 2006, p. 815), and Cronbach’s a greater
than 0.6 (Robinson et al., 1991). We also examined
the discriminant and convergent validity of each in-
dicator (Chin, 1998). To be discriminant and con-
vergent, each indicator should load more highly on
the construct of interest than on any other latent
variable. The results presented in <Tables 2> and
<Table 3> demonstrate adequate discriminant and
convergent validity.

4.2. Structural Model

To evaluate the structural models’ predictive pow-
er, we calculated the R’s for perceived pleasureability,
social norms, legislative pressure, economic factor,
attitude energy saving device and energy saving device
adoption. Interpreted as multiple regression results,
R’ indicates the amount of variance explained by
the exogenous variables (Barclay et al., 1995). Using
a bootstrapping technique, the path estimates and

t-statistics were calculated for the hypothesized
relationships. The size of the bootstrapping sample
that was used in the PLS analyses was 1,000. The
result using PLS are shown in <Figure 4>.

As illustrated in <Figure 4>, eight of ten hypotheses
were significant. As hypothesized, the relationship
between attitude to EST and intention to use EST
was significant, supporting H1 (5 = 0.625, t-value
= 7615, p < 0.001). H2, H3, H4 and H5 show that
attitude to EST is significantly influenced by perceived
pleasureability (G = 0.397, t-value = 3.768, p < 0.001),
social norms (5 = 0.164, t-value = 1.898, p < 0.1),
legislative pressure (8 = 0.293, t-value = 3.329,
p < 0.001), and economic factor (5 = 0.176, t-value
= 2127, p < 0.05). Hence, H2, H3, H4 and H5 were
accepted. Moreover, the path from social norms to
perceived pleasureability (H6) was significant (5 =
0.504, t-value = 4.672, p < 0.001).

H7, H8, H9 and H10 show that media influence
has a significantly effects on perceived pleasureability
(B = 0.025, t-value = 0.243), social norms (G = 0.547,
t-value = 7.338, p < 0.001), legislative pressure (5 =
0.222, t-value = 2.004, p < 0.05), and economic factor
(B = 0.037, t-value = 0.377). Therefore, H8 and
H9 were accepted whilst H7 and HI10 were rejected.
In <Table 4>, we present the resulting standardized
parameter estimates and verdicts for hypotheses H1
to H10.

Social norms together with media influence ex-
plained 26.8% of variance in perceived pleasureability.
Media influence accounted for 30.0% of variance
in social norms and 4.9% of variance in legislative
pressure. And media influence explained 0.1% of
economic factor. Perceived pleasureability together
with social norms, legislative pressure and economic
factor explained 46.7% of variance in attitude to EST.
Lastly, attitude to EST accounted for 39% of variance
in EST use.
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<Table 2> Measurement Model from Factor Analysis

Constructs and variables Standardized factor loadings Cronbach’s a

Media Influence

1. Media (newspaper, TV, news) exposure about being green 0901
influences me to use EST. ' 0.670

2. What I heard and seen in the media (newspaper, TV,

0.843
news) has prompted me to use EST.

Perceived Pleasureability 0.969

1. It is my pleasure in mastering new ways to help my

0.944
environment by using EST.

2. It is my pleasure in improving quality of my environment

by using EST. 0.956

3. 1 feel good when doing things for environment by using
EST.

4. Tt is my pleasure to contribute to my environment by
using EST.
Social Norms 0.923

1. Friends who influence my behavior would think that I
should use EST to reduce my energy consumption.

2. Significant others who are important to me would think
that I should use EST to reduce my energy consumption.

0.960

0.966

0.963

0.964

Legislative Pressure 0.695
1. Government regulation would insist me to use EST. 0.863

2. Policy on the use of EST would insist me to reduce my

. 0.892
energy consumption.

Economic Factor 0910

1. By using EST, I can get more benefit from the same

. 0.955
energy expenditure.

2. By using EST, I can save more money by having less
electricity bill

Attitude to EST 0.887

1. Using EST is a good idea. 0.891

0.961

2. Using EST is a wise. 0.912

3. I am satisfied with my use of EST 0.839

4. Using EST is pleasant. 0.845

Intention to Use EST 0.812

1. Assuming I had access to and afforded energy- saving

0.933
technology, I intent to use them.

2. Assuming I had access to and afforded energy
saving-technology, I predict that I would use them in 0.902
the future.
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<Table 3> Reliabilities and Discriminant Validity

et Con.lpc.)s.ite P Correlation of Constructs
Reliability 8 ) €) £ ) (6) @)

(1) Media Influence 0.865 0.762 0.873
(2) Perceived Pleasureability 0.977 0915 | 0295 | 0.957
(3) Social Norms 0.963 0928 | 0.530** | 0.517** | 0.963
(4) Legislative Pressure 0.870 0.769 0.215* | 0.109 | 0.218* | 0.877
(5) Economic Factor 0.957 0.918 0.018 | 0.206* | 0.197* | 0.126 0.958
(6) Attitude to EST 0.927 0.761 0.269** | 0.550** | 0.473** | 0.391** | 0.330** | 0.872
(7) Intention to Use EST 0.914 0.842 | 0.338* | 0.440* | 0.462** | 0.286** | 0.266** | 0.619** | 0.918

Note: Diagonal elements in the “correlation of constructs” matrix are the square root of the average variance extracted (AVE). “For adequate
discriminant validity, diagonal elements should be greater than their corresponding off-diagonal elements” (Bhattacherjee and Sanford,

2006 p. 815).
* p<0.05 ** p<0.01

V. Discussion and Conclusion

Several key findings emerged from the current
work. There were significant supports for our in-
tegrated model. First, we found direct effect of attitude
and intention to use of EST. This finding is consistent
with the TAM theory that explains the causal links
users attitude and intention to use IS (Szajna, 1996).
While attitudinal models such as technology planned
behavior indicate that people are likely to decide
to act after weighting the costs and benefits of the
consequences (Fransson and Garling, 1999), TAM
theory suggested that intention to accept technology
is mainly influenced by the person’s attitude toward
the IS, and the attitudes are formulated by beliefs
a person forms about the IS. Theoretically, we found
that people formed favorable attitude as an important
determinant of environmentally friendly behavior.
In our study, we revealed that attitude is a main
determinant of intention to use EST.

Secondly, we found that goal framing aspects
(perceived pleasurability, social norms, legislative

pressure, and economic factor) significantly influence

attitude to EST. Perceived pleasureability (hedonic
goal frame) positively and significantly influenced
attitude EST. This finding suggests that internal moti-
vation is the reason for a behavior or a strong internal
stimulus for attitude around which behavior is or-
ganized (Kollmus and Agyeman, 2002). Although
perceived pleasureability, however, is attached to
self-satisfaction, a sense of purpose, a feeling of mean-
ingfulness and impact (Deci and Ryan, 1985), keep
in mind that the concept of perceived pleasureability
could be relatively motivated from the concept of
social norms even though both variables are intrinsi-
cally and extrinsically intertwined. Social norms are
attached to what people may choose to perform a
behavior. So if more important referents think they
should, and they are sufficiently motivated to comply
with the referents’ moral sanctions. That is, social
norm may result in perceived pleasuability by other
favorable evaluations. People basically feel pleasure
promptly by significant others to whom they feel
attached or related (Deci and Ryan, 1985). This fact
indicates that relatedness, the need to feel belonging-
ness and connectedness with others, is centrally im-
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Perceived

0.3977*

Pleasureability

Social Norms
R2=0.300

Media

Influence

Legislative
Pressure
R2=0.049

Economic

ention toUsE

Energv-Saving
Technology

R=0.390

*“Attitude to
Energv-Saving
Technology
R2=0.467

Factor
R*=0.001

*p <01, p <005 ** p < 0.001

<Figure 4> Hypotheses Results

portant for internalization. Thus, the internalization
is more likely to be in evidence when there are am-
bient supports for feelings of pleasurablity. When
studying EST, researchers need to deal with the in-
trinsic value of ethic or pleasurability and the im-
portance of eco-sustainability in the decision making
process (Molla, 2009).

At third, we found both extrinsic variables
(economic factor and legislative pressure) have pos-
itive effects on attitude to use EST. Some studies
suggested that that people motivation to engage in
environmental behaviors is driven by a sense of social
responsibility, more than a desire to save financially
(Leonard-Barton, 1981). This argument is true for
behaviors that are not strongly constrained by context
or personal capabilities (Stern, 2000). In a gain
goal-frame, people are very sensitive to information
about incentive (Lindenberg and Steg, 2007). Thus,
contextual factors and personal capabilities should
be taken into account. Furthermore, the significant
relationship of those external factors and behavioral

attitude does not mean that intrinsic variables are

becoming less important. In some cases, external
rewards (e.g, saving money, policy acceptance) may
enhance rather than lower intrinsic motivation (Ryan
and Deci, 2000).

Finally, we found that media are crucial in influenc-
ing both social and legislative pressure. However,
they have no direct effect on perceived pleasurability
and economic factor. It is likely that media influence
is the main predictor of social norms and legislative
pressure. As indicated by McQuail (1987) in his mass
communication research, media have a strong impact
through constructing social reality or framing social
reality. Thus, media contribute in developing social
norms about EST behavior. This study indicated that
media influence is essential in affecting social norms
(t = 0.547) in social context. People need to possess
particular information about the capability of tech-
nology in order to start believing that it is important
to do something to change the situation (Pelletier
et al,, 1998). In a certain level of media information,
people may be convinced that the problem is serious
and important enough to justify their immediate ac-
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<Table 4> Standardized Structural Estimates and Tests of Main Hypotheses

Hypotheses Path Estimates | t-value Results
H1 Attitude to EST — | Intention to Use EST 0.625 7.615 Supported
H2 Perceived Pleasureability — | Attitude to EST 0.397 3.768 Supported
H3 Social Norms — | Attitude to EST 0.164 1.898 Supported
H4 Legislative Pressure — | Attitude to EST 0293 3.329 Supported
H5 Economic Factor — | Attitude to EST 0.176 2.127 Supported
H6 Social Norms — | Perceived Pleasureability 0.504 4672 Supported
H7 Media Influence — | Perceived Pleasureability 0.025 0.243 | Not Supported
H8 Media Influence — | Social Norms 0.547 7.338 Supported
H9 Media Influence — | Legislative Pressure 0.222 2.004 Supported
H10 Media Influence — | Economic Factor 0.037 0.378 | Not Supported

R?

Perceived Pleasureability: 0.268 (26.8%)
Social Norms: 0.300 (30.0%)
Legislative Pressure: 0.049(4.9%)
Economic Factor: 0.001(0.1%)
Attitude to EST: 0.467(46.7%)
Intention to Use EST: 0.390(39.0%)

tion (Pelletier, 2002). To this extent, people are likely
to activate their internalization process and perceive
environmental behaviors as social activities.

Although we believe that the current research
makes significant contributions to the field, it, of
course, has some limitations that should be noted.
First, although most scales adopted in this study have
been validated in prior research, economic factor
scales were self-developed for the purpose of this
study. The scales exhibited high reliability and val-
idity, but additional study is warranted to further
validate the scales. Second, given a small size of our
sample, findings derived from this study should not
be generalized to other population. Moreover, re-
maining that 98% of our respondents are males, stud-
ies with additional female sample are necessary to
further generalize the findings.

This research has several contributions. First, this
research enriches our understanding of the multiple

factors influencing EST. This is the first study under
EST use context that integrates hedonic goal, norma-
tive goal, gain goal, and media variables into one
single model. Despite employing behavioral model
such as theory of planned behaviors or technology
acceptance model, this study adopted goal-framing
theory, enhanced by media influence. Second, to the
best of our knowledge, there are few, if any, prior
studies that measure the relationship between social
norms and perceived pleasurability, particularly in
environmental technology adoption research. Unlike
the other technology adoption behaviors that empha-
size on social norms, EST requires a more intrinsically
motivation.

These findings do indicate that social norms and
the role of media are important. It is likely that
social norms is formulated much by media and di-
rectly influence pro-environmental attitude. The ef-
fects of social norms and perceived pleasureability
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are mediated, indicating the importance of internal-
ization process of extrinsic motivation. To validate
the findings, future research should examine the pow-
er of social norms in different types of environmental
technologies. Even though Lindenberg and Steg
(2007) argued that cost or hedonic aspects are not
necessary in a normative goal frame, we found that
those three goal frames (hedonic, goal gain, and norma-
tive) are correspondingly important. Considering the
significance impacts of social norms, perceived pleas-
ureability, economic factor, and legislative pressure,
the three types of goal frames warrant both inves-
tigation and potential elaboration. Consistent with
Stern (2000), we argued that different type of environ-
mental behavior has different determinant behaviors.
In other words, different types of causal variables
are important, depending on the particular behavior.

We also provided several practical implications
for IT practitioners, government or policy maker,
and environmental activists. IT practitioners may
learn that producing environmental technology prod-
uct is not related to the cost and benefit calculation
per se. IT managers and marketing managers should
be aware of the importance of the role of media
in influencing the behavior intention. For govern-
ment and policy makers, this study may provide
a new input to introduce a more environmentally

consumption behaviors policy. Even though the envi-

ronmental impact of any individual’s personal behav-
for is small; such individual behaviors have environ-
mentally significant impact only in the aggregate,
when many people independently do the same things
(Stern, 2000). In other words, this study suggests
that a legislative approach to the end-users may help
both producers and governments to greening the
environment. For environmental activists, our find-
ings suggest that media can be used to influence
social norms and government. Hence, environmental
activists may design such program campaign that
promotes internalized moral issues. Lastly, this study
shows that social norms (normative frame) along with
perceived pleasureability (hedonic frame) and cost
reduction (gain goal frame) are important to promote
energy reduction. Though the importance weight of
each goal frame varies across different situation, we
argued that normative and hedonic approach would
bring a long-term commitment to pro-environmental

behavior.
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