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Abstract 
 
A key factor contributing to the non-realization of energy efficiency potentials is the 
routinized way in which many energy consumption behaviors (ECBs) are performed. To 
analyze routinized ECBs, we draw on social practice theory and psychological concepts 
and suggest a framework that considers individual, social, and material factors. Based on 
our proposed framework and employing multivariate regression analysis, we gain new 
insights into associated factors of routinized ECBs—particularly for washing and drying 
clothes and showering. Analyzing data from a survey conducted among Swiss households 
in 2016 (n=5015), we find that individual values, practice-specific wants, and materials 
explain variations in routinized ECB performance. Furthermore, socio-demographic 
predictors shed light on cultural and status differences associated with routinized ECBs. 
This paper contributes to understanding associated factors of routinized ECBs by bridging 
practice theory and psychology-based factors.  
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1. Introduction 
 
Designing effective interventions to reduce household energy consumption requires an 
understanding of the explanatory factors of routinized energy consumption behaviors 
(ECBs). Gaining such insights is of paramount importance for at least three reasons. First, 
routinization might explain why energy consumption increases despite awareness and 
knowledge about how to save energy [1]. Second, a huge share of our behaviors are 
habitual. Wood et al. [2] found that 88% of hygiene and appearance behaviors are habits 
(i.e., performed frequently and in stable contexts). Third, a considerable carbon-saving 
potential is associated with habitual behavior changes. Dietz et al. [3] estimated an annual 
saving potential of 2.2 million metric tons of carbon after 10 years, if 35% of the U.S. 
population, that are not yet performing the behavior, were to line dry clothing.  
 
Over the past few decades, our understanding of routinized ECBs has improved remarkably. 
Social practice theory (SPT) has informed many empirical studies on routinized behaviors, 
such as washing clothes [4,5], line drying [6], and showering [7]. A main finding was that 
routines evolve in an interplay of technology, social norms, and everyday life. These studies 
also considered historical narratives and technological developments [4], social relations 
[5], as well as individual circumstances [7] that play a role in the performance of practices.  
 
In a parallel research strand, few studies rooted in environmental and social psychology 
analyzed routinized behaviors. However, several analyzed psychological and socio-
demographic predictors of curtailment behavior, comprising daily life ECBs [8]. 
Psychological predictors include concerns about energy security, personal and social 
norms, and environmental and financial motivation [8]. Socio-demographic predictors 
include age, gender, education, and income [8].  
 
Although SPT and psychology scholars share an interest in understanding “repetitive 
climate-relevant actions” [9], the two perspectives are often presented as contrapositions 
[6,10]. The epistemological differences between SPT and theories of behavior are rooted in 
conflicting conceptualizations of the basis of action; in theories of behavior, the basis of 
action is individual choice, whereas in theories of practice, it is socially shared conventions 
[11]. Nevertheless, Kurz et al. [9] elaborated on how these approaches can benefit from one 
another: “the traditionally more individualistic approaches of social psychology can benefit 
[from considering] the material, procedural, and social structures that constitute [practices]” 
([9], p. 123). In turn, SPT may engage with ideas from social psychology, which might 
offer useful conceptions “for both the theorizing and changing of the social meanings of 
practices” ([9], p. 124). We build on the suggestion by Kurz et al. [9] to analyze individual 
and structural factors of routinized ECBs. 
 
SPT forms a heterogenous “family of theories” ([12], p. 244). However, most SPT 
approaches use practices as their smallest unit of analysis [12]. Reckwitz [12] described a 
practice as  
 

a routinized type of behavior which consists of several elements, interconnected to 
one other: forms of bodily activities, forms of mental activities, “things” and their 
use, a background knowledge in the form of understanding, know-how, states of 
emotion and motivational knowledge. A practice [e.g., a way of cooking] forms so 
to speak a “block” whose existence necessarily depends on the existence and 
specific interconnectedness of these elements, and which cannot be reduced to any 
of these single elements (p. 249-250). 
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Shove et al. [11] subsumed these features of practice into three categories: materials 
(infrastructures, tools, hardware), meanings (mental activities, emotions, motivational 
knowledge), and competences (know-how, background knowledge, general 
understandings, specific skills). Routinization is then understood as “ongoing 
accomplishments in which similar elements are repeatedly linked together in similar ways” 
(p. 24). 
 
Within the SPT framework, a debate on the role of individual factors can be observed. In 
some SPT versions, people are seen as carriers of practice [11,12]; consequently, the profile 
and evolution of any practice depends “on changing populations of more and less faithful 
carriers or practitioners” ([11], p. 63). This view has been criticized by Piscicelli et al. [13] 
who stated that such SPT versions tend to overlook the role of the individual and its ability 
to negotiate conceptions of normality. This debate connects to the discussion on how the 
relationship between individuals and structures should be conceptualized. To overcome the 
agency-structure divide, Piscicelli et al. [14] suggested an individual-practice framework 
which acknowledges “the existing interaction between the carrier [i.e., the individual] and 
a specific configuration of ‘material’, ‘competence’ and ‘meaning’ elements” (p. 39). 
Similar concerns can be raised regarding the conceptual differentiation between practices-
as-entity and practices-as-performance when analyzing variations within collectively 
shared practices. Practices-as-entity encompass socially embedded underpinnings of 
behavior, and practices-as-performances are the observable expressions (i.e., behaviors) of 
these social phenomena [15]. However, it is unclear in what way interaction and 
renegotiation between individuals and structures are considered within practices-as-
performances. On an empirical level, there is evidence for individual or sub-group 
variations in the performance of collectively shared practices [5,7]. Furthermore, these 
variations can be explained by differences in norms (cultural norms and norms learned in 
childhood, but also norms that have developed through conscious reasoning) [5] and 
individual values [13]. Also, social-psychological studies [16] have repeatedly 
demonstrated that “there is no simple singular ‘public’” (p. 73). Instead, attitudes and risk 
perceptions need to be considered in the context of historical developments and local 
contexts [16].  
 
Contributing to the debate on the relationship between individual and structural factors in 
explaining routinized ECBs is important for at least three reasons. First, individual 
variations may be considered niches for changes in routines, and, on a larger scale, for social 
change [17]. Second, this debate is a substantial research gap. In at least some SPT versions 
[11,15], structural factors are considered the decisive behavioral components (cf. [18] for a 
more general approach to framing factors). Third, complementing Piscicelli et al. [13,19], 
there is an emerging strand of research demonstrating how conceptual and empirical work 
that draws on SPT may benefit from integrating elements of social-psychological 
theorization and vice versa [9]. This is in line with often-made claims that disciplinary 
boundaries should be transcended to make progress in understanding changes in household 
energy consumption [6]. Nash et al. [20] elaborated on integrating SPT and psychological 
approaches to analyze and promote positive behavioral spillovers. The authors suggested 
that changes across different practices may co-occur with changes in competences (e.g., 
self-efficacy and skills) and meanings (e.g., goals and values). Boldero and Binder [10] 
have worked on localizing norms in an SPT framework by relying not only on SPT insights 
but also social-psychological understandings of norms and their contribution to changing 
routines. 
 
Against that backdrop, our overarching goal is to contribute to explaining individual 
variations in routines and add empirical evidence to the debate on individual versus 
structural factors. Our conceptual starting points are the elements of practices in Shove et 
al.’s widely established framework [11], which operationalizes structural elements. 
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Moreover, to analyze individual variations in routines, the different features of the elements 
of practice need to be clearly defined and operationalized. Here, we propose to use social-
psychological constructs for theoretical and empirical reasons. First, there are reliable and 
widely tested scales and theoretical foundations for approaching individual variations in a 
survey. Second, studies along that line of reasoning, such as Piscicelli et al. [13], have 
suggested that social-psychological constructs explain differences in the performance of a 
practice. Materials, meanings, and competences build our overarching analytical categories. 
With our contribution, we hope to demonstrate the benefit of an integrative approach for 
empirical work on routinized energy consumption. 
 
2. Analytical framework and hypotheses 
 
Many constructs that we integrate from social psychology research into our framework have 
been widely studied. Therefore, we refrain from stating hypotheses related to well-
established claims (e.g., on values) and focus on developing hypotheses that draw on the 
integration of practice-specific wants and materials in explaining individual variations in 
routinized ECBs. In developing a framework, we draw on Shove et al.’s [11] triad: the 
meaning, competence, and material elements of practice. We acknowledge that all 
constructs (e.g., “values” or “norms”) used to operationalize the elements of practice are 
not genuine social-psychological constructs but likewise exist in sociological theorizing. 
However, the literature and the scales we use originate from psychological research. 
 
2.1. The meaning element of practice 
Shove et al. [11] used the term meaning “to represent the social and symbolic significance 
of participation at any one moment” (p. 23). Based on previous empirical and theoretical 
insights from SPT and social-psychological approaches, we suggest that norms and values 
may help to identify individual variations in performances of practices. Furthermore, we 
include practice-specific wants as a related SPT construct. 

2.1.1. Norms 
The concept of social norms is part of the theory of planned behavior (TPB) [21], a widely 
used social-psychological theory of behavior. Including social norms in models to explain 
individual action can be regarded as including structures residing outside the individual 
[22]. However, the individual is still emphasized because the focus is on a person’s 
perception of what others expect from him or her [22]. Thus, social norms operate on the 
interrelation between the other and the self. Norm-confirming behavior is socially rewarded 
and, therefore, is an important aspect of the social significance of a practice. Also, empirical 
research based on SPT has emphasized the role of norms in influencing routines [5]. 
 
In most social-psychological literature, three forms of norms are distinguished: injunctive, 
descriptive, and personal. The first two relate to “the other” and the last to “the self” (for a 
distinction between the three, see Cialdini et al. [23]). In a meta-analysis, Bamberg and 
Möser [24] found a relatively strong correlation between social norms and pro-
environmental behavior (r=0.31), as well as personal norms and pro-environmental 
behavior (r=0.39). However, evidence of the influence of norms on specific and routinized 
ECBs is lacking. 
 
We operationalize norms as a construct related to the meaning element of practice. For 
example, variations in the performance of the practice of tumble drying clothes can be an 
expression of different conventions and expectations [5]. In line with research on general 
pro-environmental behavior, we examine whether prevalent energy-saving norms in an 
agent’s social environment can explain individual variation in routinized ECB performance.  
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2.1.2. Values 
Steg et al. [25] stressed the role of values in motivating ECBs. Values are guiding principles 
in a person’s life and influence a range of beliefs, attitudes, and actions [25]. In 
environmental psychology, four relevant types of values (altruistic, biospheric, egoistic, 
hedonic) belong to Schwartz’s [26,27] self-transcendence versus self-enhancement value 
dimension. Empirical research has revealed a positive association between altruistic and 
biospheric values and pro-environmental behavior and a contrasting relationship for 
egoistic and hedonic values [25,28]. This correlation has also been found for specific 
routinized behaviors, such as showering time [28]. Empirical research based on SPT has 
revealed that differences in value orientation help explain participation in the practice of 
collaborative consumption [13,19].  
 
Building on these findings, we operationalize values as a construct related to the meaning 
element of practice. In line with environmental- and social-psychological theorizing, we 
examine whether differences in value orientations explain differences in routinized ECBs.  

2.1.3. Wants 
Aspirations are part of the meaning element of practice ([11], p. 14); however, when it 
comes to conceptualizing individual variations in practices, Schatzki’s notion of practical 
intelligibility should be considered [5]. According to Schatzki [29], “practical intelligibility 
is what makes sense to a person to do” (p. 74-75) and as such governs actions. Schatzki 
[29] stressed that “practical intelligibility is an individualist phenomenon” and that “the 
features of individuals that determine practical intelligibility are in fact mental conditions. 
The ends, projects, and tasks that a person pursues, for instance, are objects of her or his 
desires and intentions” (p. 75).  
 
Hence, we understand practice-specific wants as the degree to which certain materials, 
outcomes, and processes are important to a person, and thus, can explain individual 
variations in the performance of practices. The following hypotheses are derived from that 
understanding: 
 

H1a: Wanting to wear fresh clothes every day is positively associated with the 
number of wash cycles. 
 
H1b: Wanting to wear fresh clothes every day is positively associated with the 
number of drying cycles. 
 
H1c: Wanting to take long showers is positively associated with the number of 
showers. 

 
H1a and H1b may seem trivial, but wants often do not translate directly into actions and 
behaviors. Thus, it is worth testing the nature and extent of the association with routinized 
ECBs. H1c is further motivated by Browne et al. [7], who found a positive relationship 
between showering frequency and length for their “attentive cleaners” cluster. 
 
2.2. The competence element of practice 
In SPT, knowledge encompasses an implicit worldview [12]. However, real-world 
examples also point to individual skills. Driving a car, for example, requires knowledge of 
how to drive and maintain a vehicle [11]. Moreover, car-driving or any other action also 
requires the general belief that one can perform this action. Hence, the competence element 
of a practice may relate to the social-psychological concepts of factual knowledge and 
perceived self-efficacy. 

2.2.1. Factual knowledge 
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Social-psychological theory presents knowledge as a factor underlying ECBs [25]. 
Empirical research has shown that knowledge about energy and climate change issues and 
problem-solving strategies are prerequisites for reducing one’s own energy consumption 
[25]. Tobler et al. [30] suggested that factual knowledge about climate change and its causes 
is positively associated with concern about climate change and is negatively associated with 
skepticism and feelings of powerlessness. However, it has been shown that people do not 
consider carbon dioxide (CO2) emissions and climate change in their daily behavior, and 
that knowledge does not necessarily translate into action [31]. Steg et al. [25] summarized 
that action-related and effectiveness knowledge are related to actual behavior, whereas 
system knowledge is only indirectly related to behavior via these other types of knowledge. 
 
“Carbon capability” is based on an SPT framework and explicitly considers wider socio-
technical aspects in knowledge [31]. The focus is on “situated knowledge,” that is, the 
translation and application of knowledge about carbon into daily life [31]. 
 
Our analysis would have benefited from operationalizing practice-related knowledge as 
“carbon capability” or “action-related knowledge.” However, the items in our large-scale 
interdisciplinary household survey mainly measured “energy/carbon literacy.” Thus, we 
build on the factual knowledge literature, including the degree to which people know about 
energy generation sources, main consumption areas, and externalities. We assume that 
factual knowledge represents an understanding of the broader socio-technical context in 
which the behavior is embedded. We examine whether differences in factual knowledge 
are associated with differences in routinized ECBs. In line with the literature, which has not 
found a direct relation between factual knowledge and daily life behaviors [25,31], we 
assume that differences in factual knowledge play a minor role in explaining variation in 
routinized ECB performance. 

2.2.2. Self-efficacy  
A link between knowledge and perceived self-efficacy was suggested by Tobler et al. [30], 
whereby people who know about climate change and its causes feel they might contribute 
to climate protection. Two dimensions constitute self-efficacy—outcome expectancy (i.e., 
the perception that one’s own behavior has an impact) and efficacy expectation (i.e., the 
belief that one is able to realize a certain behavior) [32]. Self-efficacy is compatible with 
perceived behavioral control in the TPB [21]. An individual’s perception of his or her ability 
to perform a behavior influences his or her actual conduct; when perceived control reflects 
actual control, then perceived control is considered a direct determinant of behavior 
[21,32,33]. Ajzen [21] shared an example of two persons who show the same intention to 
learn to ski; the person who is confident about his or her ability is more likely to succeed 
than the other person.  
 
We focus on efficacy expectation and operationalize this construct in relation to the 
competence element of practice. In line with the TPB, we expect that efficacy expectation 
is negatively associated with the frequency with which the three routinized ECBs that we 
analyze are performed. For example, if a person believes he or she knows how to behave in 
an environmentally friendly way, then this belief should be associated with less tumble 
dryer usage. As research on the association between specific routinized behaviors and 
environmental self-efficacy is scarce, we explore this association but cannot derive and test 
formal hypotheses. 
 
2.3. The material element of practice 
Materials are objects, infrastructures, tools, hardware, and the body itself [11]. Changes in 
practices are related to technological development; for example, the emergence of the 
washing machine and tumble dryer influenced washing practices [4,5]. Materials can be 
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viewed as spanning the social and individual opportunity space [18], as the availability of 
certain equipment might explain differences in ECBs.  
 
In the present study, the washing machine and the tumble dryer are the relevant materials 
for the laundry practice. However, due to filtering in the survey, only a sub-sample of 
households that had a washing machine and a tumble dryer for private use was asked about 
the performance of washing and drying.  
 
For showering, the number of bathrooms is the relevant material, and we tested the 
following hypothesis: 
 

H2: The number of bathrooms is positively associated with the number of 
showers. 

 
Fig. 1 provides an overview of the main elements of the analytical framework. 

 
Fig. 1. Analytical framework. 

3. Material and methods 
 
3.1. Sample 
The study draws on data from the first wave of the Swiss Household Energy Demand 
Survey (SHEDS). The survey was designed by researchers from the Swiss Competence 
Center for Research in Energy, Society and Transition (SCCER CREST) Working Package 
2 [34] and administered in collaboration with intervista AG. Respondents were recruited 
from the intervista online access panel [35] and offered an incentive (bonus points) for 
answering the survey. Participants were invited to take the survey until a sample size of 
approximately 5,000 was reached. To get a sample that was representative of the population 
in Switzerland, pre-defined quotas were used for age, gender, region, and housing status 
(owner/tenant) [36]. Participants were surveyed from April to May 2016. Out of 17,211 
invitees, 7,044 participated in the survey, resulting in a participation rate of 40.93%. 5,486 
completed the survey (response rate 31.87%), but 471 were screened out who were neither 
fully nor partly responsible for their household’s expenses, resulting in an analytical sample 
of 5,015 (mean age=46.19, female=50.87%, mean household size=2.25; see Table A.1). 
The respondents chose among three languages to complete the survey, German (n=3650), 
French (n=1307), and English (n=58). 
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3.2. Measures 

3.2.1. Outcome variables 
We analyzed washing and drying clothes and showering because these ECBs cover 
different core domains of household energy consumption (electricity and warm water) and 
are relevant to overall energy consumption. For example, in the European Union (EU), 
washing accounted for 6.4% of annual household electricity consumption in 2007 [37]. 
Together, the washing and drying proportion of total household electricity consumption 
was 16% in 12 European countries [38,39]—a similar share was estimated for Switzerland 
[40]. Warm water is mainly consumed for personal hygiene (showering and taking a bath) 
[41]. Since 62.5% of the people we surveyed do not take baths, we focused on showering, 
which is also the most practiced form of washing the body in other countries (for the United 
Kingdom (UK), see [7]).  
 
To operationalize washing and drying clothes, participants were asked how many times per 
week on average they use a washing machine and/or tumble dryer. The question was 
presented only to respondents who had previously stated that they had a washing machine 
(70.3%) or a tumble dryer (48.8%) for private use in their household.1 Respondents could 
enter any value between zero and 40, using two decimals. The average number of wash 
cycles per week and household was 2.82 (SD=2.24, min=0, max=31, n=3526), and the 
average number of drying cycles per week and household was 1.90 (SD=1.96, min=0, 
max=22, n=2446). For showering, participants were asked how many showers were taken, 
on average, in their household per week (M=9.79, SD=6.48, min=0, max=90, n=5009).  
 
The observed 30 zero values for using the washing machine and 327 zero values for the 
tumble dryer could mean a) that the washing machine/tumble dryer was broken, or b) that 
respondents hand washed/line dried their clothes, or c) that another person in the household 
did the laundry. We tested for systematic differences by comparing the means or 
proportions of some key features (e.g., household size, education, age, gender, and practice-
specific want) between respondents who indicated zero washing or drying cycles and the 
rest of the model sample. For washing clothes, respondents who stated zero wash cycles 
were, on average, older (p < 0.01) and lived in smaller households (p < 0.001) than the rest 
of the model sample. For drying clothes, those who indicated a zero value lived in smaller 
households (p < 0.001), found it less important to wear fresh clothes every day (p < 0.001), 
and were more likely female (p < 0.01). For showering, we observed 46 zero values, but if 
baths taken per week and household were added, only three zero values remained (i.e., in 
43 households, no showers are taken, only baths). These three remaining zeros are probably 
typos, as a look at the data did not reveal any irregularities. We kept all observations for the 
analysis (see Table A.1). 

3.2.2. Explanatory variables 
 
The meaning element of practice: norms, values, and wants 
Norms were measured using four items rated with a five-point scale ranging from 1 
(“completely disagree”) to 5 (“completely agree”).2 The injunctive norm was measured 
using two items (“The members in my household expect that I save energy” and “Most of 
my acquaintances expect that I save energy”). The two items correlated with r=0.56. An 
index was calculated as the mean of the two items (M=2.79, SD=1.03). Descriptive norms 
were measured using the item “I believe that most of my acquaintances save energy 
                                                      
1 A 2015 consumer study in Switzerland and Liechtenstein found similar figures, namely that 68.8% of 
households had a personal washing machine/tumble dryer [42]. 
2 The labeling of extreme points was slightly different in the English version (from “totally disagree” to 
“totally agree”).  
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whenever possible” (M=2.95, SD=0.95). Personal norms were assessed using the item “I 
feel personally obliged to save as much energy as possible” (M=3.66, SD=1.02). 
 
To measure values, we employed an item battery developed by Steg et al. [28]. Respondents 
were asked to rate the importance of 16 values as guiding principles in their life (see Table 
A.2). The rating scale ranged from 1 (“not important”) to 5 (“extremely important”). A 
confirmatory factor analysis assessed how well these items measured the four value 
orientations [43]. A root mean squared error of approximation of 0.059 and a standardized 
root mean squared residual of 0.055 suggested a good model fit [43] (see Table A.2). The 
indicators of the respective value dimensions were added, and the mean was calculated. 
This calculation resulted in four value orientation indices: altruistic (M=4.03, SD=0.67), 
biospheric (M=4.10, SD=0.69), egoistic (M=2.79, SD=0.71), and hedonic (M=3.79, 
SD=0.74). 
 
To assess practice-specific wants, respondents were asked, “How important is the following 
to you?” Respondents could indicate the importance of each item with a scale ranging from 
1 (“not at all important”) to 5 (“very important”).3 From that list, one item was used for 
each model—“wear fresh clothes every day” (M=2.70, SD=1.25) for the washing and 
drying model and “take long showers” (M=2.36, SD=1.13) for the showering model.  
 
The competence element of practice: knowledge and self-efficacy 
For factual knowledge, people were asked to indicate whether the statements 
displayed in Table 1, most of which have been considered facts in previous research 
on knowledge, were true or false or whether they did not know [25,30,44]. A factual 
knowledge scale was created by summing up the correct answers (M=2.68, SD=1.05). For 
self-efficacy, we used one item representing efficacy expectation (“I know how to behave 
in an environmentally friendly way”) with a scale ranging from 1 (“completely disagree”) 
to 5 (“completely agree”; M=4.01, SD=0.80).  
 

Table 1 
Factual knowledge items. 

Item % of respondents who gave the 
correct answer 

KN1. The biggest proportion of energy consumed in a 
Swiss household is for heating purposes. 63.39 

KN2. CO2 emissions play a crucial role in global 
warming. 88.63 

KN3. Coal is a renewable energy resource. 76.85 

KN4. Hydroelectric power plants account for 10% of 
the total Swiss electricity production. 38.80 

Note: N=5015. Correct answers are KN1: “true,” KN2: “true,” KN3: “false,” and KN4: “false.”  
 
The material element of practice 
In the model assessing showering practices, the number of bathrooms and toilets (i.e., 
bathrooms without a tub/shower) per household was assessed (M=1.70, SD=0.70, Min=0, 

                                                      
3 The scales for five-category variables were not labeled identically across item batteries. The scale for 
assessing values ranged from “not important” to “extremely important.” This labeling relates to the literature 
on measurement of values [26,28]. Practice-specific wants were measured on a scale ranging from “not at all 
important” to “very important.” This difference might have caused confusion among respondents, although 
the questions were placed in different sections of the questionnaire. 
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Max=5, N=5015) with the question “Your accommodation contains … bathrooms, toilets,” 
with a scale ranging from “0” to “5 or more.” 
 
Socio-demographic characteristics 
Relevant socio-demographic variables were chosen according to previous research 
[8,45,46]. Descriptive statistics for age, gender, region, housing status, household income, 
and household size are shown in Table A.1. Furthermore, years of education (M=13.77, 
SD=1.93, Min=7, Max=16, N=5012) were included in the analysis, as well as location 
(2,594 lived in urban areas, 1,358 in suburbs, and 1,060 in rural areas; N=5012). 
Additionally, we included a dummy variable for children in the household (1508=yes; 
3507=no). To account for non-linearity, we added quadratic terms for household size and 
age.  
 
3.3. Data analysis 
 
3.3.1. Regression model 
To examine the association of the key research variables with washing, drying, and 
showering, we fitted ordinary least squares (OLS) regression models to the data.4 We 
observed outliers in the dependent variables, which are indicated by high maximum values 
of washing, drying, and showering frequencies (see sub-section 3.2.1). OLS regression is 
sensitive to extreme outliers. Thus, we log-transformed the outcome variable after adding 
one to all values. We added one to Yi because ln(0) is undefined. For each of the three 
dependent variables, we estimated a separate model using the following regression 
equation:  
 

ln(𝑌𝑌𝑖𝑖 + 1) = 𝛼𝛼 + 𝛽𝛽𝑘𝑘𝑋𝑋𝑖𝑖𝑘𝑘 + 𝜀𝜀𝑖𝑖 , 𝑖𝑖 = 1, … ,𝑛𝑛,𝑎𝑎𝑛𝑛𝑎𝑎 𝑘𝑘 = 1, … ,𝑘𝑘.           (1) 
 

𝑌𝑌𝑖𝑖 is the respective dependent variable (i.e., in Model 1, the number of wash cycles per 
week; in Model 2, the number of drying cycles per week; and in Model 3, the number of 
showers per week and household). α is a constant, 𝛽𝛽𝑘𝑘  are the parameters we want to 
estimate, 𝑋𝑋𝑖𝑖𝑘𝑘 are the explanatory variables in the respective model (see sub-section 3.2.2. 
and Table 2), and 𝜀𝜀𝑖𝑖 is the error term.  
 
To facilitate the interpretation of the models using the log-transformed average washing, 
drying, and showering frequencies, we re-calculated the estimates in the original metric. 
For example, with this re-transformation, for 𝑘𝑘 = 1, the results can be interpreted as a one-
unit change in 𝑥𝑥1, which is associated with a change in 𝑦𝑦� of 𝛽𝛽1�, while all other variables are 
set to their mean. We faced no problem with multicollinearity—the mean variance inflation 
factor was 1.35 for the washing clothes model, 1.37 for the drying clothes model, and 1.36 
for the showering model (Table B.1 shows the correlation coefficients for all explanatory 
variables). To avoid omitted variable bias, we included the number of wash cycles as an 
independent variable in the drying model (because washing clothes is a pre-condition for 
drying them). Thereby, we excluded 11 respondents who had a tumble dryer for private 
use but not a washing machine. All analyses were performed using Stata version 14.2; 
the regression table and correlation matrix were produced by employing the estout package 
[47,48]. 
 
3.3.2. Selection model 
                                                      
4 The respondents indicated the average washing, drying, and showering frequencies using decimals. Thus, 
these variables may not be considered count data, and we could not estimate count data models. Nevertheless, 
we compared OLS regressions to negative binomial regression models. The negative binomial regression 
models fit the data less well than did the OLS regression, as indicated by a higher Akaike information 
criterion value. 
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The dependent variable for the washing and drying practice was observed only for those 
who own a washing machine/tumble dryer for private use. Those observations may be 
biased by a selection effect because having a washing machine or tumble dryer for private 
use is more frequent among certain socio-demographic groups than others. Therefore, we 
estimated a Heckman selection model. This model assumes that there is an underlying 
regression relationship (regression equation), 
 

𝑦𝑦𝑖𝑖 = 𝑥𝑥𝑗𝑗𝛽𝛽 + 𝑢𝑢1𝑖𝑖 .                     (2) 
 

The dependent variable is observed for observation j (selection equation), if  
 

𝑧𝑧𝑗𝑗 𝛾𝛾 +  𝑢𝑢2𝑖𝑖  > 0 .                   (3)  
 
With 𝑢𝑢1 ~ 𝑁𝑁(0,𝜎𝜎), 𝑢𝑢2 ~ 𝑁𝑁(0, 1), and corr(𝑢𝑢1,𝑢𝑢2) = 𝑝𝑝. When 𝑝𝑝 ≠ 0, standard 
regression techniques applied to equation 2 yield biased results.  
 
We estimated the Heckman selection model separately for washing and drying practices. In 
the selection equation (3), all independent variables listed in Table 2 (including owner) 
were regressed on having a washing machine/tumble dryer for private use employing a 
probit model. In the second step, all independent variables listed in Table 2 (excluding the 
owner variable) were regressed on number of wash/dry cycles per week, employing our 
original regression equation (1). 
 
For washing, the error terms in the selection (i.e., having a washing machine for private 
use) and regression equations (i.e., number of wash cycles per week) were correlated. Thus, 
we estimated wash cycles per week with the Heckman selection model with the two-step 
estimator. For the drying model, the error term in the selection and regression equations 
were not correlated. Consequently, we did not employ the two-step estimator. As an 
implication, our results for drying clothes are not representative of the full Swiss population 
(see Table A.1).  
 
4. Results 
 
Table 2 presents the regression results. The three columns show the re-transformed 
estimates that can be interpreted in the same way as in the OLS regression on the 
untransformed outcome variable.  
 
Table 2 
Regression results. 

 Model 1a Model 2 Model 3 

 Number of wash 
cycles per week 

Number of drying 
cycles per week 

Number of 
showers per week 

and household 
Injunctive norm −0.041  (0.028) −0.024  (0.026) 0.009  (0.077) 
    
Descriptive norm −0.034  (0.028) 0.003  (0.026) −0.020  (0.078) 
    
Personal norm −0.015  (0.029) −0.055*  (0.026) 0.112  (0.080) 
    
Hedonic values 0.030  (0.037) −0.002  (0.035) 0.532***  (0.103) 
    
Altruistic values −0.018  (0.044) 0.002  (0.040) 0.232  (0.122) 
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Biospheric values −0.038  (0.047) 0.011  (0.043) −0.325*  (0.131) 
    
Egoistic values 0.010  (0.037) 0.073*  (0.034) −0.217*  (0.100) 
    
Want: fresh clothes 0.131***  (0.020) 0.051**  (0.018)    
    
Want: long showers       0.433***  (0.061) 
    
Factual knowledge 0.030  (0.024) −0.019  (0.023) 0.075  (0.067) 
    
Self-efficacy 0.062  (0.033) 0.009  (0.030) −0.080  (0.091) 
    
Number of wash cycles 
per week    0.320***  (0.011)    

    
Number of bathrooms       0.383***  (0.113) 
    
Income (gross household income per month in CHF;  
reference category: 6000−8999) 
 
3000 or less −0.191  (0.137) −0.146  (0.139) −0.804**  (0.293) 
    
3000–4459 −0.115  (0.100) 0.117  (0.102) −0.676**  (0.244) 
    
4500–5999 −0.110  (0.082) 0.074  (0.078) −0.522*  (0.209) 
    
9000–12000 0.078  (0.070) 0.187**  (0.062) 0.790***  (0.203) 
    
12000 or more 0.115  (0.080) 0.184**  (0.067) 1.293***  (0.245) 
    
Income not indicated −0.020  (0.079) 0.221**  (0.073) 0.473*  (0.225) 
    
Household size (HHS) 0.836***  (0.082) 0.183*  (0.075) 3.633***  (0.232) 
    
HHS2 −0.052***  (0.011) −0.020*  (0.010) −0.259***(0.033) 
    
Children in household 
(reference category: no 
child in household) 

0.260**  (0.084) 0.107  (0.075) −1.219***(0.222) 

    
Owner (reference 
category: tenant)  −0.010  (0.051) −0.129  (0.167) 

    
Education (in years) −0.002  (0.013) −0.004  (0.012) −0.017  (0.036) 
    
Age 0.026*  (0.010) 0.005  (0.010) 0.137***  (0.030) 
    
Age2 −0.000**  (0.000) −0.000  (0.000) −0.002***(0.000) 
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Female (reference 
category: male) 0.138**  (0.052) −0.219***  (0.048) 0.122  (0.143) 

    
French-speaking region 
(reference category: 
German-speaking region) 

−0.034  (0.059) 0.236***  (0.060) 1.059***  (0.172) 

    
Location (reference category: urban) 
 
Suburbs 0.043  (0.061) 0.085  (0.051) 0.139  (0.163) 
    
Rural 0.036  (0.068) 0.099  (0.056) −0.304  (0.172) 
    
N 4916 2385 4910 
    
Adj. R2  0.415 0.304 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
a. Model 1 estimates are from a Heckman selection model (two-step). 
 
4.1. Washing 
Wanting to wear fresh clothes every day was positively associated with the number of wash 
cycles per week (Table 2, Model 1). Hypothesis H1a is supported. The social-psychological 
variables used to operationalize the meaning and competence elements of the SPT 
framework were not statistically significant.5 The quadratic term for household size was 
statistically significant and negative, indicating that wash cycles do not linearly increase 
with household size. For example, increasing household size from two to three was 
associated with a 0.63 increase in wash cycles per week, but increasing household size from 
four to five was associated with a 0.42 increase in wash cycles per week. Having at least 
one child in the household was associated with 0.26 more wash cycles. Being female was 
associated with 0.14 more wash cycles.  
 
4.2. Drying 
Egoistic value orientation and the desire to wear fresh clothes every day were positively 
associated with tumble dryer usage (Table 2, Model 2), lending support for hypothesis H1b. 
Of the other variables used to inform the meaning element of practice, personal norms were 
negatively associated with dryer usage.6 The number of wash cycles had the highest effect 
size (0.32). The linear term for household size was positive and the quadratic term negative, 
indicating that the number of drying cycles levels off with increasing household size. 
Higher-than-average household income was associated with 0.18 to 0.19 more drying 
cycles per week. Being female was associated with 0.22 fewer drying cycles. Living in the 
French-speaking region was associated with 0.24 more drying cycles. 
 
4.3. Showering  
Hedonic value orientation and the importance of taking long showers were positively 
related to the number of showers per week and per household (Table 2, Model 3). This 
provided supported for hypothesis H1c. Egoistic value orientation was negatively 
associated with the number of showers per week and per household, as was biospheric value 

                                                      
5 However, in an alternative model, where we used washing per person and week as the dependent variable 
(i.e., we divided the number of washing cycles by household size and did not include household size as 
explanatory variable), the injunctive norm variable was significantly negatively associated with washing 
cycles per week (𝛽𝛽� = – 0.035 (𝑝𝑝 < 0.05)).  
6 In an alternative model, where we used drying cycles per person and week as the dependent variable  the 
injunctive norm variable was significantly negatively associated with drying cycles per week (𝛽𝛽� =
 – 0.027 (𝑝𝑝 < 0.05)). 
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orientation. One additional bathroom was associated with 0.38 more showers per week and 
per household. Hypothesis H2 was supported. The largest effects were found for socio-
demographic characteristics. The linear terms for household size and age were positive and 
the quadratic terms negative, indicating that the number of showers taken levels off with 
increasing household size and age. Having at least one child in the household was associated 
with 1.22 fewer showers per week. Higher-than-average household income was associated 
with 0.79 to 1.29 more showers per week. Living in the French-speaking region was 
associated with 1.06 more showers per week.  
 
5. Discussion 
 
5.1. The meaning element of practice: norms, values, and wants 
Previous research has shown that individual differences in tumble dryer usage relate to 
norms—what people think of as “easy” and “necessary” [5]. The present analysis revealed 
a negative association between personal norms and number of drying cycles. People who 
feel personally obliged to save energy used a tumble dryer less often. However, the effect 
size was small. Injunctive and descriptive norms were not found to explain differences in 
the three routinized ECBs. 
 
Egoistic value orientation was positively associated with drying cycles. This finding is in 
line with environmental psychology theorizing that egoistic value orientation is positively 
associated with resource-intense behaviors [28]. Hedonic values were positively associated 
with the number of showers per week. If we assume frequent showering reflects high energy 
use, then the results are in line with Steg et al. [28] who found a positive association between 
hedonic values and energy consumption. Furthermore, the negative association between 
biospheric values and showering frequency is in line with environmental psychology 
findings. However, the negative association between egoistic value orientation and 
showering contradicts environmental psychology theory. Of course, the mere number of 
showers per week provides only an approximation of energy consumption associated with 
that practice. Water temperature and showering length also play important roles. Thus, the 
data may not be fine-grained enough to test the link between value orientation and resource 
consumption. Nevertheless, an association among pleasure, comfort (i.e., hedonic value 
orientation), and the practice of showering seems plausible and was revealed by the 
analysis.  
 
Practice-specific wants explained differences in all three routinized ECBs; hypotheses H1a 
through H1c were supported. The want to take long showers was positively associated with 
the number of showers. This finding could be related to warm water use, and thus, resource 
consumption, as people most likely perceive long warm showers as pleasant. This finding 
is in line with Browne et al. [7], who found a positive relationship between showering 
frequency and length for their “attentive cleaners” cluster. Regarding washing and drying 
clothes, the present analysis revealed that people who find wearing fresh clothes every day 
important, on average, wash and dry their clothing more often. Thus, the relationship 
between wants and actual behavior is evident. This result indicates a high clothing turnover, 
which was also found by Gram-Hanssen [5]; some of the interviewees perceived that once 
clothes were worn, they must be washed before being hung up again in the closet.  
 
5.2. The competence element of practice: knowledge and self-efficacy 
Factual knowledge and self-efficacy, which we associated with the competence element of 
practice, did not explain differences among the three routinized ECBs. One explanation can 
be found in Gram-Hanssen’s [5] study. The author showed that people rarely link the 
environment (and thus, environmental self-efficacy and energy-related knowledge) to usage 
frequency of the washing machine. In her study, interviewees instead linked the wash cycle 
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temperature or the degree the machine is filled to environmental issues. Thus, the present 
findings contribute to the literature, showing that factual knowledge is generally less 
important in the usage or performance frequency of everyday life behavior. We also found 
that the degree to which individuals perceive themselves as knowing how to behave 
environmental friendly (i.e., an environmental efficacy expectation) does not explain 
variations in the performance of the three routinized ECBs.  
 
5.3. The material element of practice 
In this study, the materials related to laundry practice were the washing machine and the 
tumble dryer. Only people with a washing machine and/or a tumble dryer in their household 
for private use were asked how often they wash and dry clothes. Being an apartment owner 
or homeowner was the strongest predictor of having a washing machine for private use; 
since renting an apartment in a building with shared access to washing machines and tumble 
dryers is common in Switzerland, washing machine ownership is relatively low compared 
to other European countries (for the UK, see [4]). We estimated washing frequency with a 
Heckman selection model to account for selection bias.  
 
We included washing as an independent variable in the drying model. People use methods 
other than the tumble dryer to dry their clothes (e.g., line drying). Although the data set did 
not include more materials related to the laundry practice, the results revealed that such 
materials for drying clothes exist. 
 
Regarding showering practice, materials had a significant association with the number of 
showers. Materials were operationalized as additional bathrooms/toilets that may provide 
the opportunity to install an additional shower. A bathroom may also present an additional 
location to engage in non-showering bathroom activities irrespective of whether there is an 
additional shower, resulting in less crowding. This result supported hypothesis H2 and 
shows the benefit of considering materials when analyzing routinized ECBs. 
 
5.4. Socio-demographic characteristics 
The number of wash and drying cycles, as well as showers, per week were measured on the 
household level. Therefore, it is not surprising that the control variable for household size 
had a strong effect on the ECBs. The analysis further revealed that the relationship between 
household size and frequency in routinized ECB performance is not linear.  
 
Income had a relatively large effect on the frequency and the possibilities of washing,7 
drying, and showering. Bourdieu [49] believed classes can be separated into “sets of agents 
who […] have every likelihood of having similar dispositions and interests and therefore of 
producing similar practices” (p. 198); in other words, people in the same economic class 
likely behave in similar ways [50]. Our empirical findings support this postulation and 
suggest that socio-economic status plays a huge role in explaining variations in routinized 
ECB performance.  
 
Region (French- and German-speaking regions of Switzerland), gender, and age explained 
variations in at least two of the three routinized ECBs. Previous studies showed that living 
in the French-speaking region of Switzerland is associated with lower housing emissions 
[45]. However, looking at specific practices reveals that, on average, people in the French-
speaking region shower and use a tumble dryer more often than people in the German-
speaking region. These variations are likely related to cultural differences, including 
different understandings of appropriate personal hygiene and the “normal” way of doing 
laundry. Regarding gender differences, the analysis revealed that women, on average, wash 
their clothes more frequently but tumble dry less. There are different possible explanations 
                                                      
7 In the selection equation for washing, income was a significant predictor of having a washing machine for 
private use.  
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for this variation. First, it might be that understandings of appropriate laundering differ 
between men and women, such as how fast the laundry should be done and how clothes 
should feel after washing (i.e., the tumble dryer is used by some people just because it 
softens clothes [5]). Second, differences in the performance of the drying practice may 
relate to different materials used for male and female clothing [5]. Women’s clothes are 
often finer; therefore, women might not use the tumble dryer for these types of clothes 
because it may spoil them. Third, different frequencies of tumble dryer usage may indicate 
different opportunity costs of men and women. Generally, Gram-Hanssen [5] has found that 
people give very different explanations for their usage or non-usage of a tumble dryer. Our 
analysis provides an insight into which factors can explain this variation in performance of 
the drying practice (i.e., regional factors and gender). Variations in routinized ECBs 
explained by age can be related to Browne et al. [7] who found that practices can change 
through life events, such as retirement. Their cluster analysis showed that “low frequent 
showerers” are older than average and retired, which is confirmed by our findings.  
 
In summary, our analysis revealed that socio-demographic predictors play an important role 
in explaining variations in routinized ECB performance. Furthermore, former empirical 
research based on SPT found variations in the performance of practices due to age [7] and 
gender [5]. However, there is potential to further theorize the role of socio-demographic 
factors in current SPT versions as well as in social psychology. A starting point might be 
offered by the concept of classes by Bourdieu [49]. 
 
5.5. Limitations 
First, the question how often people wash and dry their clothes was shown only to 
respondents who have access to a washing machine and/or a tumble dryer for private use. 
We evaluated a potential selection bias by employing a Heckman selection model. For 
drying, the error terms in the selection equation and the regression equation were not 
correlated; thus, we did not estimate a selection model for drying. Our results for drying 
clothes can therefore not be regarded as representative of the entire Swiss population, but 
only of the sub-population of those people having a tumble dryer for private use (see Table 
A.1).  
 
Second, some of the one-item measures might not adequately capture the practices studied. 
Furthermore, these measures do not help estimate energy consumption associated with the 
performance of specific routinized ECBs. For example, we did not have information on the 
wash temperature, the degree to which the machine was filled, or the shower length. Still, 
two trends in washing clothes (increased frequency and lower temperatures), which were 
identified by Shove [4], may outweigh one another in terms of electricity consumption.  
 
Third, assessing the outcome variable for washing and drying clothes8 and showering at the 
household level, while associating these practices with individually perceived meanings 
and competences, entails certain limitations. Nevertheless, the values explained the 
differences, although the outcome was measured at the household level. The same holds for 
practice-specific wants that were assessed at the individual level. Similarly, other 
researchers [45,51] have measured behaviors on the household level, but using 
environmental concern as the independent variable on the individual level. The explanatory 
power of individual attributes for usage and performance frequency at the household level 
might indicate that households can be viewed as “sociocultural units” [52] with shared 

                                                      
8 Washing and drying clothes can be considered household behavior if the laundry is done for the household 
(and people do not do their laundry separately). However, the question was formulated as “How often do you 
use … 1) the washing machine, 2) the tumble dryer.” Therefore, respondents might have reported the number 
of times they personally used the washing machine/tumble dryer and might not have considered the frequency 
with which their household washed and dried clothes. 
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norms, values, and beliefs. The relevance of including household interactions when 
analyzing practices has also been articulated by Bartiaux and Salmon [53]. Future studies 
should shed light on interactions between household members and how these interactions 
shape norms, values, and wants.  
 
Fourth, although the models revealed significant associations of some practice elements 
with ECBs, a few of the observed effects are small, especially in comparison to the 
estimates of socio-demographic characteristics. Although similar studies [45,51] have 
suggested that these effect sizes are within the bounds of expectations for ECBs, the results 
indicate a need to further elaborate operationalization strategies for the meaning, 
competence, and material elements of practice. 
 
5.6. Directions for future research 
Although an epistemologically and theoretically consistent integration of SPT and 
psychological approaches is beyond our scope, more theoretical work in this direction is 
clearly needed. With a focus on an SPT framework and the inclusion of variables that allow 
measurement of individual perceptions, we have accounted for individual (or sub-group, 
such as regional or gender) variations in the performance of practices. An interesting 
direction for future research may be to unpack the reasons behind these differences. 
Practice-specific wants explain differences in the three routinized ECBs. Thus, from an SPT 
perspective, analyzing how these personal wants evolve and change (on an individual level) 
by employing a longitudinal design would be worthwhile.  
  
Furthermore, our research approach can be further developed to estimate the impact of 
certain routinized ECBs by including more information on their energy intensity (wash 
cycle length, temperature, etc.) and employing a longitudinal or experimental design. This 
would contribute to the social science research on quantifying ECBs and their changes, as 
was discussed in the April 2017 special issue of this journal (see e.g., Stern’s contribution 
[54]).  
 
Regarding the social-psychological predictors, other scholars have stated that specific 
attitudes may be better predictors than general environmental and energy-related attitudes 
[55]. Future studies can consider additional practice-specific norms, values, and 
competences, instead of general environmental and energy-related ones.  
 
6. Conclusion 
 
This study aimed to advance our understanding of routinized ECBs, such as washing and 
drying clothes and showering, by focusing on the association of individual and structural 
factors. Contributing to an emergent strand of research [9,13,20], we attempted to inform 
core elements of an SPT framework with concepts of social-psychological research. We 
developed an analytical framework where we integrated materials and practice-specific 
wants, which are infrequently considered in social-psychological models of routinized 
ECBs. Using recent data from a large-scale survey of households in Switzerland and 
employing regression analyses, we demonstrated the benefit of integrating elements of 
social psychology and SPT to understand routinized ECBs. The results suggest that 
individual value orientation, practice-specific wants and materials, as well as socio-
demographic factors, explain differences in routinized ECB performance. These findings 
emphasize the advantage of considering individual and structural factors in analyzing 
routinized ECBs. This paper demonstrates an empirical attempt to unleash the potential of 
the rich theoretical insights afforded by SPT and psychology-based ECB determinants. 
However, further research is needed to integrate SPT and psychological approaches in a 
more consistent way. In addition to our scientific contributions, considering individual and 
structural factors may help define more successful instruments for routinized ECBs. 
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Appendix A. 
 

Table A.1. 

Descriptive statistics for selected socio-demographic indicators1 

 (1) (2) (3) (4) (5) 

 Population 
characteristics2 

Total 
sample 

Washing 
model 

Drying 
model 

Showering 
model 

Age (mean) 41.99 46.19 46.33 47.53 46.33 

Gender (% female) 50.42 50.87 50.53 45.24 50.55 

Region (% French-
speaking region) 25.48 24.79 24.76 22.43 24.73 

Housing status  
(% owner) 38.40 37.53 37.71 52.91 37.72 

Income (median 
category, CHF)3 69574 6000–

8999 
6000–
8999 

9000–
12000 

6000–
8999 

Household size 2.25 2.25 2.24 2.50 2.25 

N 8 418 000 5015 4916 2385 4910 

1 Comparison of the model samples (columns 2–5) to official statistics (column 1). The differences in N in 
columns 2 to 5 are due to missing cases and sub-sample selection criteria (see sub-section 3.2 on outcome 
measures). 
2 For official figures, refer to the Federal Statistical Office [56–61]. 
3 To calculate the median income category, respondents who did not wish to indicate their income were 
excluded. These were 648 in the total sample and washing model, 335 in the drying, and 647 in the showering 
model. But all these were taken into consideration in our regression model (“income not indicated”, see Table 
2). 96 cases with unknown household income were treated as missing values. 
4 Mean disposable income [60] 
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Table A.2.  

Standardized results of confirmatory factor analysis for value items, loadings, and standardized 
error variances 

Latent constructs and items Factor 
loading 

Standard 
error 

Error 
variance 

Standard 
error 

Hedonic     
Pleasure: joy, gratification of desires .808 .010 .347 .016 
Enjoying life: enjoying food, sex, leisure .745 .010 .446 .015 
Self-indulgent: doing pleasant things .591 .012 .650 .014 
Altruistic     
Equality: equal opportunity for all .704 .010 .504 .013 
A world at peace: free of war and conflict .665 .010 .558 .014 
Social justice: correcting injustice, care for the 
weak .733 .009 .463 .014 

Helpful: working for the welfare of others .512 .012 .738 .013 
Biospheric     
Respecting the earth: harmony with other 
species .772 .007 .404 .011 

Unity with nature: fitting into nature .745 .008 .445 .011 
Protecting the environment: preserving nature .827 .006 .316 .010 
Preventing pollution: protecting natural 
resources .784 .007 .385 .011 

Egoistic     
Social power: control over others, dominance .722 .009 .479 .013 
Ambitious: hard-working, aspiring .571 .012 .674 .013 
Authority: the right to lead or command .795 .009 .368 .014 
Influential: having an impact on people and 
events .495 .013 .755 .012 

Wealth: material possessions, money .514 .012 .736 .013 
N = 5015     
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Appendix B. 
 
Table B.1.  

Correlation table of all explanatory variables.  
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 

1 Injunctive 
norm 

1.000 
                         

2 Descriptive 
norm 

0.422*** 1.000 
                        

3 Personal 
norm 

0.423*** 0.315*** 1.000 
                       

4 Self-
efficacy 

0.196*** 0.146*** 0.323*** 1.000 
                      

5 Factual 
knowledge 

0.048*** −0.033* 0.069*** 0.154*** 1.000 
                     

6 Hedonic 
values 

0.045** 0.030* 0.001 0.083*** −0.048*** 1.000 
                    

7 Altruistic 
values 

0.222*** 0.202*** 0.328*** 0.250*** 0.020 0.163*** 1.000 
                   

8 Biospheric 
values 

0.276*** 0.210*** 0.475*** 0.381*** 0.052*** 0.151*** 0.576*** 1.000 
                  

9 Egoistic 
values 

0.157*** 0.137*** 0.028* 0.015 -0.022 0.289*** -0.026 -0.018 1.000 
                 

10 Fresh 
clothes 

0.004 0.044** −0.094*** −0.102*** −0.137*** 0.178*** -0.016 −0.067*** 0.211*** 1.000 
                

11 
Bathrooms 

0.023 -0.004 0.022 0.031* 0.070*** -0.025 −0.044** -0.003 0.076*** 0.013 1.000 
               

12 Long 
showers 

−0.044** −0.061*** −0.174*** −0.129*** -0.027 0.143*** −0.126*** −0.201*** 0.134*** 0.223*** -0.022 1.000 
              

13 Income 
not indicated 

−0.032* 0.008 −0.039** −0.038** −0.100*** -0.027 −0.049*** −0.042** 0.056*** 0.075*** 0.050*** 0.031* 1.000 
             

14 3000 or 
less 

0.026 0.010 0.017 0.024 −0.049*** -0.023 0.048*** 0.062*** −0.056*** −0.037** −0.150*** -0.014 −0.091*** 1.000 
            

15 
3000−4459 

0.029* 0.070*** 0.058*** 0.025 −0.050*** -0.021 0.050*** 0.059*** −0.033* -0.027 −0.142*** −0.041** −0.119*** −0.071*** 1.000 
           

16 
4500−5999 

-0.005 0.036* 0.028 0.005 −0.028* -0.009 0.050*** 0.023 −0.040** -0.011 −0.169*** 0.012 −0.156*** −0.093*** −0.122*** 1.000 
          

17 
9000−12000 

-0.019 −0.042** −0.034* -0.011 0.067*** 0.015 −0.030* −0.045** 0.003 -0.021 0.124*** -0.008 −0.196*** −0.117*** −0.154*** −0.201*** 1.000 
         

18 12000 or 
more 

-0.014 −0.062*** −0.031* 0.010 0.105*** 0.045** −0.064*** −0.063*** 0.057*** 0.008 0.214*** 0.032* −0.156*** −0.093*** −0.123*** −0.160*** −0.202*** 1.000 
        

19 HH size 0.047*** −0.041** 0.015 0.005 0.060*** -0.012 -0.012 −0.042** 0.055*** -0.021 0.395*** -0.007 0.011 −0.152*** −0.163*** −0.168*** 0.169*** 0.180*** 1.000 
       

20 Owner 0.070*** 0.046** 0.060*** 0.064*** 0.089*** −0.090*** -0.015 0.053*** 0.037** −0.051*** 0.449*** −0.106*** 0.027 −0.116*** −0.081*** −0.095*** 0.072*** 0.110*** 0.266*** 1.000 
      

21 Education 0.006 −0.070*** −0.029* 0.027 0.170*** 0.007 −0.051*** −0.065*** 0.009 −0.060*** 0.068*** 0.026 −0.049*** −0.070*** −0.115*** −0.096*** 0.091*** 0.172*** 0.037* 0.001 1.000 
     

22 Age 0.092*** 0.141*** 0.116*** 0.097*** 0.030* −0.260*** 0.089*** 0.180*** −0.062*** −0.074*** 0.153*** −0.211*** 0.001 -0.008 0.075*** 0.030* −0.039** −0.075*** −0.127*** 0.343*** −0.152*** 1.000 
    

23 Female -0.015 0.073*** 0.113*** 0.016 −0.265*** 0.005 0.195*** 0.151*** −0.143*** 0.007 −0.095*** −0.050*** 0.046** 0.055*** 0.080*** 0.078*** −0.080*** −0.079*** −0.117*** −0.098*** −0.095*** −0.095*** 1.000 
   

24 French 
speaking 

0.159*** 0.047*** −0.064*** −0.079*** −0.085*** 0.239*** 0.076*** 0.082*** 0.022 0.201*** 0.031* 0.014 -0.003 0.027 0.018 -0.006 0.001 −0.031* 0.039** 0.004 0.031* −0.056*** 0.008 1.000 
  

25 Suburbs −0.032* 0.003 -0.027 -0.014 -0.011 -0.023 −0.062*** −0.030* 0.020 0.028* 0.143*** -0.007 -0.001 −0.067*** -0.004 -0.018 0.025 0.022 0.031* 0.180*** -0.016 0.079*** -0.026 -0.017 1.000 
 

26 Rural area 0.029* 0.032* 0.025 0.010 0.006 -0.013 -0.011 0.014 0.013 −0.034* 0.088*** −0.044** 0.009 -0.012 -0.005 0.008 0.000 −0.035* 0.123*** 0.190*** −0.071*** 0.020 -0.013 0.049*** −0.316*** 1.000 
* p < 0.05, ** p < 0.01, *** p < 0.001, N=4910 (model sample of the showering model has been used to calculate the correlation coefficients)                                                               
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