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Abstract 

We propose a conceptual framework for understanding private consumers’ (lack of) 

energy saving effort based on Bandura’s (1986) social cognitive theory. Results from 

applying this framework on a sample of Danish private electricity consumers are 

presented and it is concluded that household’s electricity saving effort depends on the 

strength of their personal or moral norms, self-efficacy and perceived impediments 

for doing so. It is suggested that detailed feedback about their household’s electricity 

consumption is an important means to both change the environment to be more 

facilitating for energy saving and empowers householders to be more effective in their 

striving towards this goal.  
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Introduction 

It is well documented that the electricity consumption in private households could be 

lowered substantially if they paid more attention to unnecessary use of electricity and 

if this attention was followed by a change in everyday behaviors (e.g., Gram-Hanssen, 

Kofod, & Petersen, 2004). Households can reduce their electricity consumption 

immediately, for example, by being more careful to switch off unnecessary light and 

apparatuses, by not keeping unused equipment on stand-by, or by following some of 

the many other pieces of electricity saving advice that can be found on dedicated sites 

on the Internet (e.g., www.elsparefonden.dk), including sites posted by electricity 

companies (e.g., www.dongenergy.dk/torresnoren), as well as in many printed 

publications (e.g., Amann, Wilson, & Ackerly, 2007; Clift & Cuthbert, 2007). Private 

households that pay attention to their everyday electricity consumption might also 

attend more carefully and in a more timely fashion to the maintenance of their 

electricity consuming equipment (e.g., defrosting the freezer) and replace equipment 

that use too much energy earlier and more consistently (e.g., switch to energy saving 

light bulbs and replace fridges, freezers, etc., in a more timely manner).  

Behavioral research points at a number of reasons why consumers might not adhere 

carefully to the plethora of well-meaning electricity saving advice, including the 

convenience of doing what one is used to do, lack of motivation, and a whole range of 

impediments which make behavior change difficult (e.g., Ritchie & McDougall, 

1985; Thøgersen, 2005; Van Raaij & Verhallen, 1983). Further, a consumer may feel 

that under the current conditions the effort that is needed in order to achieve 

noticeable electricity savings is out of proportion to the potential private benefits. In 
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this respect, it can actually be individually rational to ignore one’s electricity 

consumption and focus one’s scarce attention to more worthwhile endeavors!  

There are, of course, also societal and environmental benefits from saving energy. 

Plenty of studies report that many people are concerned about the environmental 

impacts of the high and increasing energy consumption (e.g., Bang, Ellinger, 

Hadjimarcou, & Traichal, 2000; Poortinga, Steg, & Vlek, 2004; Poortinga, Steg, 

Vlek, & Wiersma, 2003). However, this concern alone seems insufficient to motivate 

action (e.g., Jensen, 2005; Pedersen & Broegaard, 1997). An important reason may be 

that an individual’s contribution seems like a drop in the sea (Berger & Corbin, 1992; 

Ellen, Wiener, & Cobb-Walgren, 1991). When it is difficult for an individual to 

perceive any effects of his or her effort to save electricity (Grimmig, 1992) or even 

any relationship between their behavior and the household’s electricity consumption 

(Gram-Hanssen, et al., 2004) there are further reasons to doubt that one’s own 

contribution matters. 

In this study, we address private consumers’ electricity saving effort both in relation 

to its impact on the household’s electricity consumption and in the perspective of its 

motivational and structural antecedents. We assume that if the motivational and 

structural problems alluded to above were solved, substantial behavior change and a 

reduction in electricity consumption could be achieved. In order to test this 

assumption empirically, a coherent theoretical model is developed that specifies how 

the mentioned motivational and structural factors are linked to electricity saving 

behavior, as drivers or impediments, and to electricity consumption. Identifying the 

important drivers and impediments for reducing home energy consumption is the first 

step in designing effective intervention programs (Uitdenbogerd, Egmond, Jonkers, & 
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Kok, 2007). The empirical test of the proposed model takes the form of fitting the 

theoretical model to a combination of individual level survey data and meter reading 

data.  

Theory 

The evidence suggests that (real and imagined) impediments and, related, feelings of 

low self-efficacy are important reasons for the squandering of electricity in private 

households. Self-efficacy and perceived impediments are key constructs in Bandura’s 

(1986) social cognitive theory. Bandura defines self-efficacy as the person’s 

confidence in performing a particular behavior. His basic proposition is that behavior 

change is made possible by a personal sense of control. If people believe they can 

take action to solve a problem instrumentally, that is, if they have a sense of self-

efficacy, they become more inclined to do so and feel more committed to the action.  

Although behavioral research is usually most interested in determining how 

individual behavior is contingent on personal and environmental factors, Bandura 

(1986) emphasizes the reciprocal determinism between personal factors, environment 

(defined as factors physically external to the person) and behavior. For example, a 

person’s sense of self-efficacy (a personal factor) is assumed to be an important 

antecedent of behavior and at the same time to be partly derived from his or her past 

behavioral experiences. What the individual learns from past behavioral experiences 

depends on the reinforcements in the situations (defined as the responses to a person’s 

behavior that increase or decrease the likelihood of reoccurrence). Other important 

personal factors are the individual’s expectations (the anticipated outcomes of a 

behavior) and the values that the person places on given outcomes. Further, Bandura 
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(1986) argues that individuals do not only learn from their own personal experiences, 

but also by watching the actions and outcomes of others’ behavior (i.e., observational 

learning).  

According to Bandura’s (1986) social cognitive theory, an individual’s behavioral 

goals or intentions are determined by outcome expectations and felt self-efficacy as 

well as by perceived facilitators and impediments. Whether or not a behavior is 

actually performed depends on the person’s behavioral goals and possible facilitators 

and impediments. It is assumed that most, but not necessarily all, of the influence of 

personal factors on behavior are mediated through behavioral goals. To the extent that 

the individual’s goal striving is successful, which will depend on structural factors, 

including facilitators and impediments, the behavior will lead to anticipated 

outcomes.  

As already mentioned, the relationship between the mentioned antecedents and 

behavior is not a one-way street. Over time, the individual learns from the produced 

behavioral outcomes, which may then lead to adjustments of outcome expectations, 

perceptions regarding facilitators and impediments, and/or perceived self-efficacy. 

The reciprocal relationships between the key constructs of Bandura’s (1986) social 

cognitive theory are illustrated in Figure 1. 

Insert Figure 1 around here 

It follows from this theoretical model that behavior change can be achieved through 

making the environment more facilitating for the desired behavior (improved 

facilitators and/or reduced impediments, cf. Thøgersen, 2002), through increasing 

individuals’ self-efficacy ("empowerment," cf. Thøgersen, 2005), or through 
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changing expectations related to the desired behavior in a more favorable direction 

(e.g., Ajzen & Fishbein, 1980). In countries, such as Denmark, where most people 

already hold favorable expectations about energy conservation (e.g., Genius Access 

A/S, 2008), there should be more to gain from improving self-efficacy and (real and 

perceived) socio-structural factors than from improving (physical) outcome 

expectations.  

In the following, we apply Bandura’s (1986) social cognitive model to electricity 

saving in private households in Denmark. Based on a combination of survey data and 

meter readings, we will investigate the veracity of the model’s assumptions regarding 

the relationships between behavioral goals, behavior, and behavioral outcomes, as 

well as its assumptions regarding these variables’ relationship to self-efficacy, 

outcome expectations and perceived facilitators and impediments. 

Method 

In April 2007, residents of four villages in the vicinity of Holstebro in Western 

Jutland, Denmark, in the geographical region traditionally serviced by the Danish 

electricity supplier NOE, were contacted by telephone and asked to participate in a 

web-survey pending on the following screening criteria: That they lived in a single-

family house with broadband connection or ADSL, that the household consisted of at 

least two residents, the oldest of which was less than 70 years old, and that they were 

willing to participate in a follow-up experiment after the survey (not reported in this 

paper). NOE supplied a database with households in the four villages, containing a 

total of 1525 names and addresses. Some of these were doublets or no telephone 

number could be identified. Contact was attempted with 1158 households. After 
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several attempts, 353 had to be discarded because no contact was established and in 

13 cases the person did no longer live on the registered address. Of the contacted and 

eligible households, 188 refused to participate and 292 did not fulfill the screening 

criteria, which left 312 households who fulfilled the criteria and agreed to participate 

in the study. In about half of these households one and in the other half two adults 

agreed to fill out the web survey and they received a link to the survey by e-mail. The 

link was mailed to 462 individuals and after reminders by e-mail and phone 320 had 

completed the survey for a response rate of 70%. A professional market research 

company, Jysk Analyseinstitut, took care of the participant selection and data 

collection (except for consumption data).  

Measures 

Electricity consumption The household’s electricity consumption in the year 2007 

was read from the meter by NOE, the households’ electricity supplier, and reported to 

us in May 2008. Exploratory curve-fitting analyses suggested a non-linear 

relationship between electricity consumption and its assumed antecedents and that a 

better approximation of linearity could be achieved through a logarithmic 

transformation. Hence, in the following statistical analyses electricity consumption is 

represented by its natural logarithm. 

Behavior Inspired by Kaiser’s (1998; Kaiser & Wilson, 2000) scaling of 

environmentally responsible behavior, the individual’s electricity saving behavior was 

measured by means of a battery of behavior items, which varied in how demanding 

they were on individual abilities and resources. The 16 items include a wide range of 

electricity saving behaviors, from purchasing behaviors (energy saving light bulbs), 

over control behaviors (controlling the temperature in fridges and freezers), to 
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conservation of energy through careful use of equipment (switch off light, lower the 

temperature when laundering, etc.). The behavior items were questions of the type 

“How often do you X,” where X refers to each of the 16 behaviors, and using a 5-

point scale with the labels “never,” “rarely,” “half the time,” “often,” and 

“always/every time.”  

The measurement philosophy behind this type of scaling is that the probability of 

performing a specific (in this case, electricity saving) behavior is a function of person 

and item parameters (Wright & Masters, 1982). Item parameters refer to the difficulty 

of the item (i.e., how difficult it is to perform the specific electricity saving behavior) 

while person parameters refer to the individual’s attainment level (with regard to 

performing electricity saving behaviors). The higher a person's ability and effort 

relative to the difficulty of a behavior item, the higher the probability that he or she 

performs that behavior. Very easy behaviors are likely to be performed by many 

people. As they become more demanding, fewer individuals are likely to perform the 

behaviors, reflecting the variation in individual motivation and resources. A behavior 

index was constructed as the average of the scores on the 16 behavior items. The 

greater the total score, the greater the individual level of attainment with regard to 

electricity saving behavior. The behavior scale has an acceptable separation reliability 

coefficient (.59). 

Behavioral goals/intentions The individual’s goal or intention regarding electricity 

saving was measured with two items: (1) “In the next month, I intend to do everything 

I can to keep the electricity consumption as low as possible,” registered on a 7-point 

scale from 1 = “is not true at all” to 7 = “is absolutely true.” (2) “Describe your 

personal goal regarding the household’s electricity consumption for the next month,” 
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on a 7-point scale from 1 = “I will do nothing at all to keep the electricity 

consumption as low as possible” to 7 = “I will do everything I can to keep the 

electricity consumption as low as possible.” The construct has an acceptable 

composite reliability (Goalm = .73, Goalf = .76). 

Outcome expectations We distinguished empirically between four types of outcome 

expectations: expected positive and negative (physical) outcomes of efforts to save 

electricity, expected social outcomes (perceived social pressure or subjective norms), 

and expected self-evaluative outcomes (or personal norms). With a single exception, 

mentioned below, all answers were given on a 7-point Likert scale from “completely 

disagree = 1” to “completely agree = 7.” Expected positive outcomes were measured 

with the items: “By saving electricity I contribute to avoiding global warming” and 

“By avoiding unnecessary electricity consumption I save quite a bit of money on the 

electricity bill.” Expected negative outcomes were measured with the items: “It takes 

a lot of effort to all the time carefully switch off light and equipment that are not 

used” and “If I all the time switch off light and equipment that are not used they do 

not last so long.” Expected social outcomes were measured with the items: “Most of 

my acquaintances expect from me that I save electricity in my home” and “Most 

people who are important to me think that I … (“should not = 1” to “should = 7”) … 

make an effort to save electricity.” Expected self-evaluative outcomes were measured 

with the items: “It makes me feel like a better person to save electricity in my home,” 

“I feel bad about using more electricity than necessary in my home,” and “I get a bad 

conscience if I waste electricity in my home.” Most of the constructs have acceptable 

composite reliabilities, although especially those for social outcome expectations 

leave something to be desired (Positivem = .61, Negativem = .59, Socialm = .56, Self-
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evaluativem = .78, Positivef = .71, Negativef = .55, Socialf = .45, Self-evaluativef = 

.80). 

Self-efficacy We used the format and procedure recommended by Ajzen (2002) to 

measure self-efficacy regarding electricity saving. From the outset, we formulated 

nine self-efficacy items, which were included in the questionnaire. Factor and item 

analysis were used to derive a unidimensional instrument with acceptable composite 

reliability from this item pool. The final instrument contained four items: (1) “I 

believe that I’m able to avoid all unnecessary electricity consumption in my home,” 

registered on a 7-point scale from 1 = “most certainly not” to 7 = “most certainly.” (2) 

“To which extent to you believe that you are able to limit electricity consumption in 

your household to the absolute necessary?” registered on a 7-point scale from 1 = “is 

not at all able to do it” to 7 = “is able to do it to a high extent.” (3) “How certain are 

you that you are able to avoid all unnecessary electricity consumption in your home,” 

registered on a 7-point scale from 1 = “very uncertain” to 7 = “very certain.” (4) 

“How much control do you feel that you personally have over how much electricity is 

consumed in your household?” registered on a 7-point scale from 1 = “very little 

control” to 7 = “complete control.” The construct has an acceptable composite 

reliability (Self-efficacym = .73, Self-efficacym = .76). 

Perceived impediments Among the perceived sociostructural factors only perceived 

impediments were measured, with two items: (1) “As the conditions are today, it is 

difficult to avoid unnecessary electricity consumption in the home,” and (2) “It will 

demand a big extra effort of me to avoid unnecessary electricity consumption in my 

home.” Answers were given on a 7-point Likert scale from “completely disagree = 1” 
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to “completely agree = 7.” The construct has an acceptable composite reliability 

(Impedimentsm = .60, Impedimentsf = .70). 

Perceptions of other household members’ behavior The individual’s perception of 

other household members’ behavior was measured with two items: “The other 

members of my household do what they can to save electricity.” “The other members 

of my household are careful saving electricity.” Answers were given on a 7-point 

Likert scale from “totally disagree = 1” to “totally agree = 7.” The construct has an 

acceptable composite reliability (Others’ behaviorm = .82, Others’ behaviorf = .88). 

Structural conditions Four structural characteristics that have been found to be related 

to the household’s electricity consumption were included in the analyses: home size, 

household size, household income and the number of teenagers in the household. 

Analyses and results 

The data analysis and hypothesis test was done by means of structural equation 

modeling (SEM) using AMOS 16 (Arbuckle & Wothke, 1999) and for the most parts 

as dyadic data analysis (Kenny, Kashy, & Cook, 2006). Reflecting that private 

electricity consumption is registered at the household level, the unit of analysis is the 

household (although we limited the data collection to adults in the household) and, 

because the traditional division of labour between genders in the household makes 

this a relevant distinguishing characteristic, individuals within a household (i.e., 

members of dyads/couples) were identified by their gender.  

In SEM, the measurement model is a confirmatory factor analysis (CFA) model and 

the theoretical constructs are latent factors extracted from the manifest variables. The 
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usual assumptions about a simple structure factor pattern in the measurement model 

and uncorrelated item error terms were applied except that errors of the same item 

reported by different persons from the same household were allowed to correlate. 

As is commonly the case in behavioral research, there are instances of item non-

response in the analyzed data set. Especially, since our study focuses on the 

household level, households with only one respondent (both singles and cohabiting 

couples where only one chose to participate in the survey) “miss” all the values from 

the potential other respondent. AMOS is one of the first applications that offered Full 

Information Maximum Likelihood (FIML) to deal with item non-response. Research 

into ways of dealing with missing data suggests that currently FIML is the most 

effective method to deal with missingness due to item non-response, not only because 

it minimizes the loss of information and, hence, statistical power, but also because it 

leads to the most unbiased parameter estimates (Arbuckle, 1996). Further, FIML is 

obviously ideal for dyadic analysis where some “dyads” are represented by only one 

person. 

Descriptives  

Item means and dyadic correlations are shown in Table 1. Because of our screening 

criteria, the average household is rather large (3.5 members) and, among others, 

contains more than one “teenager.” Reflecting this, the average home size is over 150 

m2. According to themselves, the participants make quite and effort to save electricity, 

the average score for 16 activities being about 3.5 on a 5-point scale. Consistent with 

this, average electricity saving intentions are above the scales midpoint (i.e., around 5 

on a 7-point scale) and so are self-efficacy, positive outcome expectations and self-

evaluative outcome expectations, and negative outcome expectations are mostly 
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below the scale’s midpoint. Less favorable for electricity saving are perceived 

impediments around the scale’s midpoint and social outcome expectations as well as 

perceptions regarding other household members’ electricity saving below the scale’s 

midpoint.  

The correlations and (paired-samples) t-tests reported in Table 1 are limited to the 

couples in the sample. Few of the item means differ significantly within couples, but 

women in cohabiting couples report stronger conservation goals (only one of the two 

items) and behavior than men and conservation behavior seems to be more important 

for women’s than for men’s self-evaluation (two out of three items). Item correlations 

are strong for behavior, medium for perceptions of other household members’ 

behavior, and weak for self-efficacy and other self-related evaluations.   

The structural model 

The model illustrated in Figure 1 is an individual level model. For the present 

purpose, a household was represented by up to two individuals so the household level 

model consisted of two identical gender-specific individual level models, 

operationalized as described above, but with controls for interdependencies between 

the members of a dyad. This household model was fitted to the survey and meter data. 

In order to reduce the complexity of the statistical analyses, we fitted three models to 

the data: (1) One for predicting electricity consumption, (2) one for predicting 

conservation behavior, and (3) one for predicting conservation goals or intentions.  

In model number 1, household electricity consumption is modeled as a function of 

household characteristics (home size, household size, number of teenagers in the 

household, household income) and household members’ conservation behavior. 

Because of the strong positive correlation between household members’ electricity 
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conservation behavior (cf. Table 1), behavior is modeled as a latent construct at the 

household level for this analysis, using the individual-level behavior indices as 

manifest variables. Hence, for this analysis all constructs are conceptualized as 

household level, between dyad variables. In accordance with standard practice, all 

exogenous variables are allowed to correlate (in this and the following analyses). 

Electricity consumption 

The unstandardized structural parameters of the model predicting household 

electricity consumption are reported in Figure 2.  

Insert Figure 2 around here  

The fit indices, reported in the note of Figure 2, show an excellent fit of the model to 

the data. However, the included antecedents only explain a modest 25% of the 

variation in electricity consumption. Unexplained variance can be attributed to 

methodological shortcomings (electricity consumption were measured for a whole 

year while antecedents were measured at a specific point in time plus inevitable 

measurement imperfections with regard to both electricity consumption and its 

antecedents), and most likely also to omitted antecedents (such as the quality of the 

house and the quantity, types and quality of electricity consuming equipment in the 

house).  

Figure 2 shows that a household’s electricity consumption increases with the size of 

the home. This is as expected and ads face validity to the results. It also illustrates the 

importance of structural factors for electricity consumption. Home size and other 

structural factors limit the electricity savings that can be achieved through changes in 

everyday behavior. Home size is measured in square meters, but respondents did not 
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report the exact size of the home; only to which of four broad categories their home 

belongs. For this reason, the estimated regression weight most likely underestimates 

the true relationship between home size and electricity consumption. Household size 

and income are positively correlated with home size and they have no direct impact 

on electricity consumption when home size is controlled. Not all household members 

are equal in terms of electricity consumption, which is reflected in the number of 

“teenagers” (actually, individuals in the age group 14-20 years old) in the household 

further boosting the electricity consumption when the household size is controlled. 

That teenagers have an above-average electricity consumption has also been found in 

previous studies (Petersen & Gram-Hanssen, 2005).  

Also as expected, the household’s electricity consumption is negatively related to 

household members’ electricity saving behavior. This confirms that households’ 

electricity saving efforts matter and it validates that the behavior index measures what 

it is supposed to measure (i.e., individual household members’ active effort to save 

electricity). The household behavior construct has an acceptable composite reliability 

of .75 and the two factor loadings are about equal, which suggests that the electricity 

saving behavior of men and women are of equal importance for the household’s 

electricity consumption. 

Electricity conservation behavior 

For the remaining analyses, all constructs are conceptualized as mixed within and 

between dyads variables. Here, individual level behavioral goals and conservation 

behavior, respectively, are modeled as functions of psychological variables while also 

taking possible mutual influences between household members into account. In 

general, equation errors were assumed to be uncorrelated within genders, but 
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exceptions were made for the errors of equations having outcome expectation 

constructs as the dependent variable (because partial correlations between these 

variables, after controlling for self-efficacy and perceived impediments, cannot be 

ruled out). Errors of the same equation for men and women were allowed to correlate, 

but their covariance was fixed to zero if possible without significantly worsening the 

model fit. In order to reduce unnecessary complexity, all parameters that could be 

fixed to be equal between dyad members without a statistically significant loss of fit 

were fixed to be equal. The results of the hierarchical analyses used to determine 

these constraints are reported with the individual analyses.  

The unstandardized structural parameters of the model predicting electricity 

conservation behavior by the adult household members are reported in Figure 3.1  

Insert Figure 3 around here  

The fit indices, reported in the note of Figure 3, show an acceptable fit of the model to 

the data. The final model explains 26%/19% of the variance in male/female electricity 

saving behavior. As with electricity consumption, the unexplained variance can be 

attributed to neither behavior nor its antecedents being perfectly measured and 

possibly to omitted antecedents (objective sociostructural factors constraining the 

                                                
1 It was possible to impose the following equality constraints between the two 
members of the dyads without a statistically significant loss of fit: (a) equal factor 
loadings (chisquare change (3) = 2.088, p = .554), (b) equal intercepts except for 
behavior (chisquare change (6) = 8.838, p = .183), (c) equal covariances that involved 
one and the same exogeneous variable(s) from each dyad member (chisquare change 
(1) = 0.000, p = .983), (e) equal variances for exogeneous variables and equal 
equation residual variances (chisquare change (4) = 2.628, p = .622). In addition, it 
was possible to restrict the following possible paths to zero without a statistically 
significant loss of fit: (d) covariances between error terms for the same item within 
the dyad (chisquare change (6) = 4.235, p = .645), (e) cross effects between dyad 
members (chisquare change (8) = 10.094, p = .258), (f) the covariance between goal 
residual variances (chisquare change (1) = 2.355, p = .125). 
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individual's opportunities to save electricity, task specific knowledge, habits, cf. 

Ölander & Thøgersen, 1995).  

Unexpectedly, the antecedents of electricity conservation behavior differ between 

men and women in the sample (Figure 3). The strongest predictor of behavior for both 

men and women, and the only predictor for women, is the perceived impediments. 

Hence, an individual’s effort to save electricity is to a high extent determined by how 

easy or difficult this is felt to be. In addition, men’s, but not women’s, electricity 

conservation behavior is positively related to their goals or intentions to save 

electricity. A third identified determinant of men’s electricity saving behavior is their 

perception of other household members’ behavior. Men are more likely to make an 

effort to save electricity the more they perceive that other members of their household 

do the same. The correlation between perceptions about other household members’ 

behavior and perceived impediments is substantially stronger for women than for 

men. This may reflect that also women’s electricity conservation behavior is 

influenced by their perceptions of other household members’ behavior, but in that 

case the influence is mediated through perceived impediments.  

There are relatively strong positive correlations between the residual variances in 

behavior, perceptions of other household members’ electricity conservation effort and 

perceptions about impediments for electricity saving. Since the dyad members share 

the same structural conditions for electricity saving, these relationships are as 

expected.  

Electricity conservation intentions 
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The unstandardized structural parameters of the model predicting electricity 

conservation goals or intentions are reported in Figure 4.2  

Insert Figure 4 around here  

The fit indices, reported in the note of Figure 4, suggest an acceptable fit of the model 

to the data. The model explains 61% of the variance in electricity saving goals or 

intentions, which is an unusually high amount in this kind of study. Neither the 

amount of explained variance nor the pattern of contributing antecedents differ 

statistically between genders. Hence, the applied social cognitive model is better at 

predicting individual’s goals or intentions than their behavior and behavioral 

outcomes. This can partly be explained by measurement issues, especially that the 

behavior and electricity saving data have a broader focus than the social cognitive 

measures, including behavioral goals. However, a likely contributing reason is that an 

individual’s goals and intentions are less constrained by external factors than are 

behaviors and outcomes of the behavior.  

As predicted by theory, the individual’s electricity saving goals depend on his or her 

outcome expectations as well as perceived self-efficacy. Among the outcome 

                                                
2 It was possible to impose the following equality constraints between the two 
members of the dyads without a statistically significant loss of fit: (a) equal factor 
loadings (chisquare change (11) = 19.562, p = .052), (b) equal intercepts (chisquare 
change (12) = 11.355, p = .499), (c) equal covariances that involved one and the same 
exogeneous variable(s) from each dyad member (chisquare change (6) = 9.733, p = 
.136), (e) equal variances for exogeneous variables and equal equation residual 
variances (chisquare change (8) = 7.566, p = .477). In addition, it was possible to 
restrict the following paths to zero without a statistically significant loss of fit: (d) 
covariances between error terms for the same item within the dyad (chisquare change 
(18) = 17.186, p = .510), (e) cross effects between dyad members except for the path 
from Other’s behaviorm to social outcome expectationsf (chisquare change (32) = 
38.288, p = .206), (f) covariances of residual variances for the same endogeneous 
variable across dyad members except for social outcome expectations and positive 
outcome expectations (chisquare change (3) = 5.686, p = .128). 
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expectations, self-evaluative outcome expectations are most important for the 

participants in this study. The direct effects of social and physical outcome 

expectations are much less important. There are at least two possible reasons for this. 

One is the strong agreement with the statements about positive outcomes (Table 1, 

first column), which may have created a “ceiling effect” (Cohen, Cohen, West, & 

Aiken, 2003). The other possible reason is that the effects of outcome expectations, 

and partly also social expectations, are mediated through self-expectations 

(Thøgersen, 2006, In press). The latter explanation is supported by the significant 

(partial) correlations between outcome expectations and self-expectations (see the 

note to Figure 4) and supplementary calculations finding significant pairwise 

correlations between positive outcome expectations and electricity saving goals for 

both men (.45) and women (.38) (Baron & Kenny, 1986). Be that as it may, electricity 

saving intentions seem to be more dependent on energy saving being perceived as a 

normative issue and, even more, a moral obligation than as an instrumental activity 

directed at achieving tangible outcomes (such as saving money). If behavioral costs 

are expected (i.e., negative outcome expectations), this has a negative, but relatively 

weak direct impact on electricity conservation goals, however. 

Also as expected, electricity saving goals are strongly related to the individual’s felt 

self-efficacy. The more self-efficacious individuals feel with regard to avoiding 

unnecessary electricity consumption, the more likely it is that they will form a goal to 

do so.  

Perceptions regarding other household members’ electricity saving effort influence 

the individual’s electricity saving goals both directly and indirectly, especially via 

social outcome expectations. Interestingly, the only significant “cross-effect” from 
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one dyad members’ antecedents to the others’ dependent variables is a negative path 

from men’s perceptions of other household members’ behavior to women’s social 

outcome expectations. Hence, there seem to be a stronger tendency for men than for 

women in the sample to put social pressure on their partner when they perceive that 

the partner makes too little effort to save electricity.  

Apart from this effect, the interdependencies between dyad members (i.e., partners) 

are mostly reflected in positive correlations between exogeneous constructs. As 

already mentioned in connection with the previous analysis, both their perceptions of 

other household members’ electricity conservation effort and their perceptions about 

impediments for electricity saving are positively and relatively strongly correlated. 

The dyad members’ perceived self-efficacies with regard to electricity saving are also 

positively correlated, but less strongly than the previously mentioned constructs. Self-

efficacy is partly a function of knowledge and skills, which are more individual than 

the contextual factors that was mentioned in connection with the previously 

mentioned constructs. Also dyad members’ social and their positive outcome 

expectations, but neither negative nor self-evaluative outcome expectations are 

strongly and positively correlated, after controlling for self-efficacy. Importantly, 

dyad members’ behavioral intentions are not correlated after controlling for the 

included antecedents.  

Discussion  

It is an important conclusion from this study that, within the limits set by structural 

conditions such as the size of the house, household members’ behavior matters for a 

private household’s electricity consumption. Hence, it makes sense to target 
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individual and household behavior when the aim is to reduce electricity consumption, 

and especially the large amount of squandering that seems to go on in private 

households.  

Regarding electricity saving in the household, the study identifies motivational 

drivers, captured by and mediated through the individual’s electricity saving goals or 

intentions, and structural barriers – the sociostructural conditions that currently limit 

households’ opportunities to save electricity, or make it more difficult. From these 

observations follow two main roads for influencing households to adopt electricity 

saving practices: a motivational and a structural. The two influence paths are not 

completely independent. Perceived impediments both affect and are affected by 

motivational factors, including the person’s self-efficacy and outcome expectations. 

The motivation to save electricity is rooted in self-efficacy and in social and personal 

norms (or social and self-evaluative outcome expectations). Because most people in 

the studied population are already convinced about the important befits of energy 

saving, variations in these expectations cannot explain variations in energy saving 

intentions or behavior. However, the motivation (i.e., strengthen intentions) to save 

electricity can apparently be increased even further, through social normative and 

empowerment (i.e., self-efficacy) approaches.  

Because we succeeded in getting responses from two adults in many of the 

participating households, we have information both about gender differences and 

about the social dynamics within the family. The study revealed quite high levels of 

shared perceptions between partners about sociostructural conditions, potential 

outcomes of electricity saving efforts, and social expectations. The example set by 

one’s partner influences the self-evaluative relevance of both men’s and women’s 
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electricity conservation behavior (i.e., their personal or moral norms for electricity 

conservation). Women report to make (slightly) more of an effort to save electricity 

than men, but more interesting is the differences in behavioral antecedents and the 

motivational interdependencies between partners. Whereas women’s electricity 

conservation behavior is determined by perceived impediments, men’s behavior is co-

determined by perceived impediments, perception’s about other household members’ 

behavior and their own goals or intentions. Hence, it seems that men have a more 

agentic approach to electricity conservation than women. On the other hand, it seems 

that women’s greater electricity conservation effort set a positive example for their 

male partners. Men also influence their partners, but through different routes. How 

big an effort men does in this particular area seems to influence their female partners’ 

perceptions about how easy or difficult it is to save electricity, perhaps because it is 

often the male partners’ task to implement the female partners’ ideas. In addition, it 

seems that men who do more than their female partner, to a higher extend than vice 

versa, use explicit verbal pressure to influence their partner.  

Social expectations only have a weak direct influence on participants’ electricity 

saving goals. However, they are quite strongly related to self-expectations, a 

relationship that has been attributed to self-expectations to some extent being 

internalized social expectations (Thøgersen, 2006, In press). Hence, the total effect of 

influencing electricity consumers’ social expectations is most likely stronger than 

what appears from their direct effect on electricity saving goals. Self-evaluative 

outcome expectations are also related to the person’s beliefs about positive outcomes 

of saving electricity. Previous research suggests that by combining social normative 

and informational influences, influencing positive outcome expectations, a much 
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larger effect on behavior is obtainable than by any of these approaches alone (LaTour 

& Manrai, 1989; Thøgersen, In press). 

The direct effects on electricity saving intentions of efficacy-related and outcome 

expectations are of the same order of magnitude. However, theory assumes that 

efficacy-related factors also have an indirect effect via outcome expectations. Further 

self-efficacy is related to perceived impediments, which have a direct effect on 

behavior. With the reservation that our data are mute about the direction of causality, 

the parameter estimates suggest that the total effects of self-efficacy are substantial. 

Hence, it seems obvious to employ empowerment approaches to promote electricity 

saving in the household (Lindström & Johnsson, 2003; Thøgersen, 2005). Also, 

campaigners using an empowerment approach avoid difficult issues in relation to 

social normative approaches, such as the ethicality of evoking guilt feelings in people 

for performing common, everyday activities and the risk of provoking psychological 

reactance .  

Electricity suppliers are in the best position to improve consumer self-efficacy and 

reduce impediments with regard to electricity saving, through becoming better at 

servicing households with relevant electricity consumption information at the time 

and place where they need it. Effective, timely and convenient feedback about home 

electricity consumption would directly reduce some of the most important 

impediments that makes saving electricity difficult. It also has the potential to 

improve feelings of self-efficacy through (a) increasing and improving individual 

consumers’ knowledge about their electricity consumption and especially about how 

their electricity consumption is related to their individual and collective behavior, (b) 

creating mastery experiences when individuals are able to see the outcomes of their 
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efforts, and (c) providing additional social encouragement and support in this 

endeavor (cf., Bandura, 1986). 

With modern information technology, new possibilities have been opened for 

collecting data from households on their electricity consumption in a direct and 

automatic way.3 With this technology, it is possible to read, and therefore also to 

report, the household’s electricity consumption in “real time” (usually with a 15 

minutes delay, but in principle the delay could be even shorter). Tools are currently 

being developed that can identify which apparatus is running based on the real-time 

measurement of total electricity consumption. Until this technology is sufficiently 

mature, small meters can be attached to the individual electricity end-uses. These 

meters can communicate with a local server by means of in-built radio transmitters 

(Bluetooth, Zigbee). Hence, it is technically possible to collect detailed information 

about a household’s electricity consumption at the level of final uses and present it in 

a useful form, for example, on a display in the kitchen. With the rapid increase in 

households with broadband connection, the locally generated and collected 

information could be utilized much more creatively than it is done today to give 

precise and real time information about the amount (and price) of current electricity 

consumption and (to some extent) its distribution on final uses. An important 

challenge is to present the information in a way and in a form that works in the private 

household and which is perceived as a positive help and service – as a relief rather 

than an additional obligation in everyday life.  

Hence, the overall message from this study is that, by reducing some of the 

informational impediments for households’ electricity saving attempts and thereby (a) 

                                                
3 See, for example, www.energi-fokus.dk/. 
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reducing the amount of effort needed in order to save substantial amounts of energy in 

the household and (b) increasing their effectiveness in this endeavor, electricity 

suppliers can reduce the amount of squandering of electricity in private households. 

Effective feedback information that is timely, convenient and has an appropriate level 

of detail on end uses not only has the potential to make electricity saving easier and 

more effective; it also focuses the attention of private consumers towards unwanted 

high electricity consumption in the home and in addition, by helping them notice the 

effects of their effort, it is motivating.  
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