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Abstract Programmes for reducing household 
energy consumption have so far shown only minor 
effects. The literature offers many explanations for 
this, such as rebound effects, efficiency paradox and 
culturally rooted daily routines. In addition, interven-
tions are often designed in a one-size-fits-all manner 
and do not account for societal differences through 
segmentation and tailored interventions. One of the 
challenges associated with the implementation of tai-
lored interventions is the lack of agreement on how 
to identify societal segments, and the lack of clarity 
on which segment should be addressed by which type 
of intervention. Against this backdrop, we explore the 
applicability of the theory-driven Otte conduct of life 
segmentation with three energy consumption behav-
iours. Utilizing survey data from 5015 respondents, 
we demonstrate that there are significant conduct-
of-life-specific differences in showering, endowment 
with information and entertainment electronics and 
air travel. The only two conduct of life groups who 
demonstrate consistent behavioural patterns across 

the three behaviours are the reflexives, who consist-
ently over-consume, and conventionalists, who con-
sistently under-consume energy. We put forward 
suggestions on how to apply our findings to tailor 
interventions.

Keywords Household energy consumption · One-
size-fits-all · Segmentation · Tailored interventions · 
Conduct of life groups · Behaviour change

Introduction

Many countries, especially in Europe, are committed 
to decarbonising their societies, including both green-
ing their energy mix and reducing their energy con-
sumption (British Department of Energy and Climate 
Change, 2012; Danish Government, 2013; Dutch Min-
istry of Economic Affairs, Agriculture and Innovation, 
2011; German Federal Ministry for Economic Affairs 
& Energy, 2014). The Swiss Energy Strategy 2050, for 
example, calls for a 50% reduction of per capita energy 
consumption by 2050 (Swiss Federal Council, 2013). 
Since private households in industrialised countries 
generate around 40% of country-level greenhouse gas 
emissions through their energy consumption at home 
and travel behaviour (Wolske et al., 2020), they play a 
major role in achieving these reduction goals.

Therefore, households are a relevant target for 
energy conservation programmes (González-Torres 
et  al., 2022), which have so far mainly shown only 
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small success rates. One suggested measure for 
improving the effectiveness of energy conservation 
programmes is to tailor policy and intervention design 
to specific population segments (Abrahamse & Steg, 
2013; Abrahamse et al., 2005; Axon, 2017; Klöckner, 
2015; Seidl et al., 2017; Whitmarsh & O’Neill, 2010). 
A number of considerations provide a rationale for 
this suggestion. For example, consumers are different 
regarding their norms, values and attitudes, argued 
to be important factors explaining energy consump-
tion behaviour (Ababio-Donkor et al., 2020; Bouman 
et al., 2021; Breukers et al., 2013). These differences 
manifest in manifold ways in relation to how life is 
being conducted. In addition to norms, values and 
attitudes, there are also symbolic meanings, making 
everyday practices more visible to peers and allowing 
social differentiation. Moreover, sociodemographic 
differences such as age, income, gender and place of 
living also have an impact on behaviour (Filippini & 
Wekhof, 2021; McLoughlin et al., 2012; Tweed et al., 
2015). Because of these individual differences, it is 
reasonable to expect that people react differently to 
various interventions and instruments (Bornemann 
et al., 2018).

Arguments in favour of tailored interventions, 
however, do not provide the answer to the ques-
tion which segmentation approach to choose. There 
are many segmentation approaches, and results 
vary depending on the factors included and meth-
ods chosen. While demographic and geographical 
approaches, for example, are attractive because of 
their simplicity and data availability, lifestyle-based 
approaches1 cover practices of daily life of the target 
population, such as people’s leisure time activities, 
motivational factors, attitudes, values and personal-
ity traits (Klöckner, 2015). The aim of this study is 
to explore the applicability of a lifestyle-based seg-
mentation approach that allows the reliable identi-
fication of replicable societal groups and investigate 

group-specific differences in energy consumption 
behaviour. For this purpose, we rely on the Otte’s 
conduct of life typology (2004), which is accessible 
without restrictions, well documented, replicable and 
easily constructed based on ten survey questions. 
Conduct of life is thereby defined as “cross-cutting, 
regulating instances that guide the expression of spe-
cific attitudes and behaviours in specific fields of life 
(Otte, 2004, p. 91)”,

There are different rationales and research inter-
ests motivating studies on segmentation for tailoring 
interventions. Most segmentation studies in energy 
research derive their segments using a data-driven, 
cluster-analytic approach. Seidl et  al. (2017), for 
example, derive four segments ((1) homeowners with 
a car affinity; (2) high standard of living but con-
scious consumption; (3) sufficient consumption; (4) 
middle group with potential) from an online survey 
with 706 respondents from three Swiss cities. The 
segments are built based on fourteen behavioural 
items capturing energy-relevant behaviour of the 
respondents. In a similar vein, Sütterlin et al. (2011) 
derive six types of energy savers ((1) idealistic; (2) 
selfless inconsequent; (3) thrifty; (4) materialistic; (5) 
convenience-oriented indifferent; (6) problem-aware, 
well-being oriented) based on a Swiss survey of 1292 
respondents, taking into account a comprehensive 
selection of items describing purchasing and curtail-
ment behaviours, acceptance of policy measures and 
psychological determinants of energy consumption. 
Barr and Gilg (2006), again applying a cluster-ana-
lytic approach to a UK sample, identify four lifestyle 
groups ((1) committed environmentalists; (2) main-
stream environmentalists; (3) occasional environ-
mentalists; (4) non-environmentalists) in relation to 
environmental behaviours in and around the home. 
Their segments were based on 36 items focussing on 
energy saving, water conservation, waste manage-
ment and green consumption. In a study based on 
a representative sample of 711 household from San 
Diego, Axsen et al. (2012) derive five clusters based 
on lifestyle practices, pro-environmental attitudes and 
openness to lifestyle change ((1) engaged, (2) aspir-
ing, (3) low-tech, (4) traditionalists and (5) techies) 
and explore their change potential in three examples 
of pro-environmental technologies (PETs): electric 
vehicles, solar panels and a green electricity program. 
They find out that “engaged” and “aspiring” greens 
are attracted to all three PETs, while “low-tech” 

1 The lifestyle research literature uses a variety of different ter-
minologies describing lifestyle-based choices and thinking pat-
terns, such as lifestyle, conduct of life, social milieu. However, 
there are no universally accepted definitions for these terms. 
Therefore, throughout the paper we use the term “lifestyle-
based” (approaches, segmentations or typologies) not only to 
describe lifestyles, but also to other constructs from the life-
style research literature, which are closely related to lifestyles, 
such as conducts of life or social milieus.



Energy Efficiency           (2023) 16:49  

1 3

Page 3 of 26    49 

Vol.: (0123456789)

greens report mild interest in green electricity only. 
Non-green “techies” only report interest in solar pan-
els, while “traditionalists” report uniformly low PET 
interest. Still other segments are developed in Jansson 
et al. (2009), who came up with three clusters based 
on a sample of 1832 Swedish car owners ((1) non-
greens, (2) curtailers, and (3) ecovators). The clusters 
are based on the respondents’ values, beliefs, norms, 
habits and personal capabilities. They found that 
“ecovators” (ecological innovators) had the highest 
levels of green beliefs and were found to be the most 
receptive to alternative fuel vehicles (AFVs), fol-
lowed by “curtailers” and “non-greens”. These exam-
ples highlight that despite the similarities in settings 
and methods and despite dealing with similar topics, 
the identified segments are quite distinct. Many more 
examples could be added to demonstrate the context-
dependency of the resulting segments.

Bottom-up (data-driven) approaches involving 
cluster analysis provide valuable insights for under-
standing different segments in their geographical 
and societal contexts. They also have the advantage 
of discerning the behaviour in question accurately. 
Their strength, to be context-related, however, is also 
their weakness when testing the segments sensitivity 
towards policy instruments. The results are neither 
generalizable beyond the specific behaviour and con-
texts nor replicable.

An alternative to overcome this and to go beyond 
context-dependency is the application of a top-down 
(theory-driven) approach, i.e. constructing segments 
using criteria that are independent of the behaviour 
in question. One option for such a line of analysis is 
to use demographic or geographical criteria. Another 
option is to identify social milieus, as done within 
the Sinus milieu approach (Sinus Institute 2022), or 
conduct of life groups, as done by Otte (2004). Such 
top-down approaches have the advantage of deliver-
ing comparable results in different fields as they are 
not dependent on a specific behaviour.

There are studies that apply lifestyle-based typol-
ogies in a descriptive manner. Kleinhückelkotten 
and Wegner (2010) and Kleinhückelkotten (2005), 
for example, compose sustainability profiles of a 
German population based on the Sinus milieus, cov-
ering a large number of sustainability-related top-
ics, including energy issues. The German Federal 
Ministry for the Environment, Nature Conservation 
and Nuclear Safety (2013) applies Otte’s conduct 

of life typology to describe the different segments 
regarding mobility behaviour, food purchasing and 
household organisation (including larger household 
investments, dwelling type and area).

Another research strand has applied lifestyle-
based typologies to understand statistical differ-
ences in energy consumption behaviour per group. 
Hauser (2013) found significant differences in 
energy consumption related to heating and elec-
tricity consumption between Otte’s conduct of life 
types based on a sample of 772 households from 
Stuttgart (Germany) and 420 households from 
Lyon (France). In addition, Kleinhückelkotten et al. 
(2016) investigate how well the milieu model Soci-
odimensions (Institute for Socio-Cultural Research 
2023) explains energy consumption and  CO2 emis-
sions in the fields of space and water heating, light-
ing, household and multi-media devices, daily and 
holiday mobility, food and garment consumption. 
Their findings show that distinct energy consump-
tion patterns can be found in different societal 
segments. For example, social milieus with posi-
tive environmental attitudes are associated with 
above-average energy consumption. Schubert et  al. 
(2020), applying Otte’s conduct of life segmenta-
tion, show that there are significant differences in 
short/medium and long-distance air travel behaviour 
frequency and likelihood among the different Otte 
conduct of life groups. Based on these differences 
and additional factors, they put forward some sug-
gestions for tailored interventions.

Despite the promising results of these pieces of 
research, top-down segmentation in general and those 
using Otte’s approach, in particular, are limited to some 
pioneering examples, such as Hauser (2013) and Schu-
bert et al. (2020). We have decided to apply the Otte 
segmentation for the following reasons. First, being 
able to identify replicable societal segments opens up 
the possibility of designing and testing tailored inter-
ventions for different segments context-independently. 
Second, Otte’s typology was developed to overcome 
a number of weaknesses of existing lifestyle-based 
approaches, such as low comparability of the typolo-
gies, a lack of theoretical grounding, and the types 
being too removed from reality and often requiring a 
high data collection effort (Otte, 2004). Third, unlike 
the Sinus approach, which is not freely available, Otte’s 
questionnaire for building the types is accessible and, 
due to its simple implementation, easily replicable.
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Three pilot studies evaluated the usefulness of the 
Otte typology, in addition to Hauser (2013) and Schu-
bert et  al. (2020), and found different energy con-
sumption patterns among the conduct of life groups. 
However, the pilot studies lacked representativeness 
in their national contexts. Menn (2011), for example, 
found differences among Otte’s conduct of life groups 
in sufficiency-oriented mobility behaviour within a 
non-representative sample of 405 German partici-
pants. Arnoux (2013) found conduct-of-life-specific 
differences in garment consumption in a non-repre-
sentative online survey of 478 Swiss participants. 
Finally, Jobin (2015) found differences in the groups’ 
endowments with electronic devices and in electricity-
saving behaviour (efficiency and sufficiency related) 
within a large non-representative sample of 3075 
Swiss participants. Although we did not apply these 
findings to deduce the hypotheses, they functioned as 
motivating heuristics to evaluate the potential of Otte’s 
conduct of life approach within a larger sample. In 
doing so, we expect to strengthen research capacities 
for carrying out well documented, replicable and eas-
ily constructable top-down segmentations for studying 
change of energy-related behaviours.

Against this backdrop, this study contributes to the 
field of segmentation approaches regarding energy 
consumption behaviour, by assessing the potential 
of a promising, well-documented lifestyle-based 
approach. The paper strives to answer the follow-
ing research question: To what extent do segments 
defined by a lifestyle-based, top-down segmentation 
differ in their energy consumption behaviour? The 
paper is organised as follows. In Section “Theoretical 
background”, we provide the theoretical background 
for the paper. In Section “Theoretical foundation of 
the Otte conduct of life typology”, we describe our 
data set and present descriptive statistics of our inde-
pendent and dependent variables. After presenting 
our results in Section “Description of Otte’s dimen-
sions and conduct of life groups”, we discuss them in 
Section “Investigated types of energy consumption 
behaviour”. A short conclusion, including avenues for 
further research, is provided in Section “Hypotheses 
on conduct of life differences in energy consumption 
behaviour”.

Theoretical background

This section first sketches the underlying theoretical 
foundation regarding the relation between conduct 
of life and behaviour (2.1) and continues by describ-
ing Otte’s conduct of life typology (2.2). We selected 
this typology mostly for pragmatic reasons, as it is a 
well-documented theory-based approach within the 
lifestyle research literature, which is usable for quan-
titative analysis. Furthermore, it is directed to individ-
ual’s performances rather than capitals, and provides 
a non-commercial, relatively simple set of questions 
for building the segments. We do not claim that this 
conduct of life approach is the most theoretically 
sound or best segmentation approach, but it serves 
as a suitable example for what we are interested in, 
which is to carry out an empirical study on prospects 
for top-down segmentation approaches.2While we 
explain the selection of energy consumption behav-
iours, which we analyse in this paper, in Section 2.3, 
we present our hypotheses regarding the relation 
between conduct of life and energy consumption 
behaviour in Section “Description of Otte’s dimen-
sions and conduct of life groups”.

Theoretical foundation of the Otte conduct of life 
typology

Otte’s (2004) basic model for interaction between 
conduct of life, behaviour and social position (Fig. 1) 
distinguishes between a visible (manifest lifestyle) 
and a mental component of conduct of life (e.g., value 
orientations). According to Otte (2004), the sub-
jective expression of conduct of life depends on the 
objectively available resources and restrictions, i.e., 
the social position of the individual. The term “social 
position” describes the objective position of a person 
within a societal structure. This position is defined 
by the available resources and restrictions resulting 
from different socio-demographic factors, such as 
occupation, income, education, cohort, age and gen-
der. The subjective processing of the social position 

2 Hence, our aim is to provide an empirical contribution by 
abstracting away from the comprehensive debate about the 
competing theoretical approaches within the lifestyle research 
literature.
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by different actors then results in different conducts of 
life manifested in observable lifestyles.

The two components of conduct of life — the 
value orientations and the manifest lifestyle — largely 
shape the organisation of everyday life. This is illus-
trated in the bold part of Fig. 1 with the arrow con-
necting conduct of life with the domain-specific 
attitudes and behaviours. While value orientations 
represent fundamental principles of what a person 
considers to be the desired life concept, the manifest 
lifestyle is composed of symbols and activities that 
make the everyday life visible to the outside world.

Description of Otte’s dimensions and conduct of life 
groups

Otte (2004) defines two central dimensions of social 
space: the level of endowment (in terms of mate-
rial and cultural resources) and the time dimen-
sion (which simultaneously refers to cohort-specific 
modernity and biographical perspective). Thereby, 
the dimensions of social space should not be inter-
preted from the social status perspective, but from 
the conduct of life perspective. Thus, the endowment 
dimension does not suggest resource endowment, 
but rather the endowment with objects and activi-
ties produced with the available resources. Also, the 
time dimension is not meant as a synonym for age, 
but indicates how open the biographical perspec-
tive is (e.g., open = some major investments in the 
own biography is still possible, closed = all major 
investments in the own biography has already been 
made). Accordingly, it is, for example, possible that 
an elderly person can transform his or her biographi-
cal perspective from a closed or consolidated into 
an open one. Conduct of life group membership was 

defined by the combination of the categories on the 
endowment and modernity dimensions. The resulting 
typology together with a short qualitative description 
of conducts of life is shown in Table 1.

Investigated types of energy consumption behaviour

We selected the following three behaviours to 
investigate potential differences among the segments: 
showering frequency, endowment with information 
and entertainment electronics (IEE) and air travel 
frequency. Reasons for choosing these behaviours 
are fourfold. First, they involve three main fields of 
energy consumption,3 as defined by Burger et  al. 
(2015): water and space heating,4 electricity,5 and 
mobility.6 Second, they vary in their monetary value 

Social posi�on
Value

orients�ons
Manifest
lifestyle

Conduct of life
Domain-specific 
a�tudes and 
behaviours

Fig. 1  Otte’s model explaining the interplay of social position, conduct of life and behaviour. Source (Otte 2004)

3 We want to highlight that our intention is not to transfer 
results related to showering, endowment with IEE and air 
travel to the entire domains of heating, electricity consump-
tion and mobility. We are aware that the three above-named 
domains are much more diverse than that.
4 We chose water heating because it is an important source of 
energy consumption in private households, making up 14.4% 
of the total energy consumption of private households in Swit-
zerland (Swiss Federal Office of Energy 2019). Moreover, with 
the progress in building technology and increasingly stringent 
building codes, its share of total energy consumption in pri-
vate households is continuously increasing and amounts to, for 
example, around 43% in a typical passive house (Tiefenbeck 
et al. 2014).
5 We chose IEE because it is closely related to leisure, culture 
and consumption—the domains on which Otte’s typology is 
based.
6 We choose flying frequency because of the substantial con-
tribution of air travel to global climate change (Lenzen et al., 
2018) and with, for example, 56% of the EU residents having 
made at least one personal air travel trip in 2021 (Eurostats 
2021), this behaviour, with an upward trend, requires attention, 
at least in the western world.
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and cover high-cost behaviours (air travel frequency, 
endowment with IEE) and low-cost behaviours 
(showering frequency). Third, the behaviours 
represent one-time behaviours (endowment with 
IEE) and routine behaviours (showering frequency, 
air travel frequency). Fourth, they reflect behaviours 
performed at home (showering frequency, 
endowment with IEE) and in a holiday context (air 
travel frequency). Hence, selecting these behaviours 
reflects the intention to cover a range of behaviours 
that are different in several key aspects. Moreover, 
other studies dealing with lifestyles focused on 
similar behaviours and present an opportunity to 
reflect on findings in relation to other research. 
Lorimer et  al. (2013) showed that lifestyles 
associated with hedonism, such as the hedonists 
from the Otte typology, tend to have increased 
hot water consumption, including showering. Lee 
et  al. (2009) found that lifestyle factors, such as 
fashion consciousness, leisure orientation, internet 
affinity and e-shopping preferences, influence the 
intention to purchase high-tech products, including 
IEE. Finally, Schubert et  al. (2020) found that Otte 
conduct of life types are particularly important for 
explaining short- to middle-distance air travel for 
private purposes, showing that liberals, hedonists 
and reflexives are more likely to be frequent short/
middle-distance flyers.

Hypotheses on conduct of life differences in energy 
consumption behaviour

We derived our hypotheses regarding the conduct of 
life differences in showering, endowment with IEE 
and air travel (see Table 2) based on the previous work 
by Schubert et al. (2020), Hauser (2013) and German 
Federal Ministry for the Environment, Nature Conser-
vation and Nuclear Safety (2013), which all applied 
Otte’s conduct of life typology. We also consulted 
Kleinhückelkotten (2005) and Kleinhückelkotten and 
Wegner (2010), which applied the Sinus milieus con-
cept, for the development of our hypotheses. Apply-
ing the findings of Kleinhückelkotten (2005) and 
Kleinhückelkotten and Wegner (2010) to develop 
hypotheses for Otte’s conduct of life groups required 
matching of the Sinus milieus version used by Klein-
hückelkotten (2005) and Kleinhückelkotten and Weg-
ner (2010) to Otte’s conduct of life groups. We relied 
in this regard on the matching previously conducted 

by Jobin (2015) and Arnoux (2013).7 We are aware 
that matching between Sinus milieus and Otte conduct 
of life groups has to be taken with caution. However, 
given the very scarce literature on Otte’s approach in 
energy consumption and travel behaviour research and 
a high level of comparability of the two typologies 
(two-dimensional social space, comparable definition 
of the two dimensions, trichotomized dimensions in 
both cases as well as subjective interpretation of the 
dimensions), we believe that the matching is justifi-
able for formulating hypotheses.

Showering

Different groups vary in their openness to apply suf-
ficiency measures in their everyday life (Kleinhück-
elkotten, 2005; German Federal Ministry for The 
Environment, Nature Conservation and Nuclear 

Table 2  Conduct of life tendencies regarding showering, 
endowment with IEE and air travel

 + A higher frequency of showering, endowment with IEE or 
frequency of air travel is expected within this group compared 
to most other groups
 − A lower frequency of showering, endowment with IEE or 
frequency of air travel is expected within this group compared 
to most other groups
0: No significantly higher or lower frequency of showering, 
endowment with IEE or frequency of air travel is expected 
within this group compared to most other groups

Showering Endowment 
with IEE

Air travel

Traditional workers 0 - -
Conventionalists - - -
Conservatives - 0 -
Home-centred  + 0 0
Advancement-oriented -  + 0
Liberals  +  +  + 
Entertainment-oriented  + 0  + 
Hedonists  +  + 0
Reflexives -  + 0

7 Jobin (2015) and Arnoux (2013) assume following 
alignment: traditional workers = tradition-oriented; con-
ventionalists = tradition-oriented, GDR-nostalgics; con-
servatives = conservatives, established elite; home-cen-
tred = consumer-materialists; advancement-oriented = middle 
class, GDR-nostalgics; liberals = post-materialists, modern per-
formers; entertainment-oriented = hedonists; hedonists = exper-
imentalists; reflexives = post-materialists, modern performers.
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Safety, 2013; Hauser, 2013). Some groups are very 
open and have already implemented some energy-
saving measures in the home, amongst them are con-
ventionalists, conservatives, advancement-oriented 
and reflexives. Others are not open or even dislike 
sufficiency measures which require attention, namely 
home-centred, liberals, entertainment-oriented and 
hedonists, and thus are more likely to display higher 
frequency of shower behaviour. A third group, only 
containing traditional workers, does not display a 
strong preference in either direction and are thus 
classed as average showering consumers.

Endowment IEE

We expect low endowment with IEE due to a generally 
low endowment with electrical appliances, in particular 
for the traditional workers and conventionalists (Klein-
hückelkotten & Wegner, 2010). On the other hand, we 
expect high endowment with IEE for advancement-ori-
ented, liberals, hedonists and reflexives due to generally 
high endowment with electrical appliances and affinity 
to technical solutions (Kleinhückelkotten & Wegner, 
2010). Finally, some groups, such as conservatives, 
home-centred and entertainment-oriented are expected 
to have average endowment with IEE, since they do not 
show clear tendencies regarding the endowment with 
these devices.

Air travel

The group differences in air travel can be expected 
as well. Some groups such as traditional workers, 
conventionalists and conservatives do not generally 
travel a lot and, if they do, they prefer to stay within 
the national borders use rather bus or train as a means 
of transport (Kleinhückelkotten, 2005). Other groups, 
such as liberals and entertainment-oriented, gener-
ally like to travel, including longer trips to foreign 
countries, and do not mind taking plane to reach their 
destinations (Kleinhückelkotten, 2005). According to 
Kleinhückelkotten’s (2005) findings the home-cen-
tred, advancement-oriented, hedonists and reflexives 
do not show clear tendencies regarding air travel and 
are thus expected to be average air travellers. Schu-
bert et al.’s (2020) results on air travel frequency for 
short/middle distance flights show that the home-cen-
tred do not differ significantly from the advancement 

group, so showing no higher or lower air travel fre-
quency than that group.

More detail regarding the formulation of the 
hypotheses is presented in Appendix 3.

We summarise the hypotheses presented in 
Table 2 as follows:

H1: There are significant differences between the 
conduct of life groups with regard to showering 
behaviour, endowment with IEE and air travel.
H2: Home-centred, liberals, entertainment-ori-
ented and hedonists take more showers, whereas 
conventionalists, conservatives, advancement-
oriented and reflexives take less showers than the 
other conduct of life groups.
H3: Advancement-oriented, liberals, hedonists and 
reflexives are more endowed with IEE, whereas tradi-
tional workers and conventionalists are less endowed 
with IEE than the other conduct of life groups.
H4: Liberals and entertainment-oriented fly more, 
whereas traditional workers, conventionalists and con-
servatives fly less than the other conduct of life groups.

Method

After describing our data in subsection  3.1, we 
explain the construction and provide descriptive 
statistics of our independent (subsection  3.2) and 
dependent variables (subsection 3.3).

Data

The data analysed in this study were collected as 
part of the Swiss Household Energy Demand Sur-
vey (SHEDS) in 2016. The survey collects data on 
household energy consumption behaviour and equip-
ment as well as psychological, sociological, eco-
nomic and demographic determinants (Weber et  al., 
2017).8As shown in Table 3, data collected from 5015 

8 The data is available for academic researchers one year after 
launching the respective wave upon signing a confidentiality 
agreement and submitting a short research proposal to make 
sure that there is no major overlap with the current activities 
of the research group and the data is not going to be used for 
commercial purposes. For more on data availability of the 
SHEDS survey see https:// www. sccer- crest. ch/ resea rch/ swiss- 
house hold- energy- demand- survey- sheds/

https://www.sccer-crest.ch/research/swiss-household-energy-demand-survey-sheds/
https://www.sccer-crest.ch/research/swiss-household-energy-demand-survey-sheds/


Energy Efficiency           (2023) 16:49  

1 3

Page 9 of 26    49 

Vol.: (0123456789)

households are broadly representative of the Swiss 
population in relation to age, gender and household 
size. However, the 2016 SHEDS sample is associated 
with higher levels of education than the Swiss aver-
age. This issue was addressed by weighting to take 
the difference in distribution of the sample’s educa-
tion levels compared to the Swiss population statistics 
into account. Regarding income, the comparison with 
the Swiss population is not possible, since income 
categories used in the SHEDS survey are different 

from those reported by the SWISS Federal Statistical 
Office.

Independent variable: Otte’s conduct of life typology

In this paper we use the short version of Otte’s con-
duct of life typology, which categorizes participants 
into nine conduct of life groups based on ten survey 
items—five items for the endowment dimension, and 
five items for the modernity/biographical perspective 
dimension. Each item is measured on a scale from 
1–4 (see Table 4 for survey items and answer scales). 
The endowment dimension includes two items for 
sub-dimension “material wealth” and three items 
for sub-dimension “cultural capital”. The dimension 
“modernity / biographical perspective” includes three 
items for sub-dimension “modernity” and two items 
for sub-dimension “biographical perspective”. This 
factorial structure was validated by Otte (2004) for 
a German sample and re-validated by Hauser (2013) 
based on a French sample by means of the principal 
component analysis (PCA). We confirm this structure 
based on our sample with over 5000 Swiss house-
holds (see Appendix Table  8). The only difference 
between our PCA results and those of Otte (2004) 
and Hauser (2013) is that the item “reading national 
newspapers” contributes to both sub-dimensions of 
endowment in our sample instead of contributing 
only to the sub-dimension “cultural capital” as in 
Otte (2004) and Hauser (2013). However, this does 

Table 3  Socio-demographic characteristics

a Swiss Federal Statistical Office (2016a). bSwiss Federal Sta-
tistical Office (2018). cSwiss Federal Statistical Office (2017a). 
dSwiss Federal Statistical Office (2017b): reports net income, 
while SHEDS reports gross income. eSwiss Federal Statistical 
Office (2016b)

SHEDS Switzerland

Age (M, SD) 46.19 (15.34) 41.99a

Female (%) 50.90 50.42b

Education (% tertiary) 40.40 30.30c

Income < 3′000 CHF
Income 3′000–4′499 CHF
Income 4′500–5′999 CHF
Income 6′000–8′999 CHF
Income 9′000–12′000 CHF
Income > 12′000 CHF
Income “don’t know”
Income “prefer not to say”

5%
8.4%
13.5%
24.8%
19.8%
13.6%
1.9%
12.9%

7566d

Household size (M, SD) 2.25 (1.19) 2.25e

N 5015 8,418,000

Table 4  Short version of Otte’s conduct of life typology

a Formulated on a 1–4 Likert-type scale labelled “does not apply at all” to “applies fully”. bFormulated as an open-ended question and 
transformed into a 1–4 Likert-type scale based on the following rule: 1: < 40CHF; 2: 40–60CHF; 3: 60–100CHF; 4: > 100CHF. This 
scheme represents our own adaptation of Otte’s original recoding (1: < 20€; 2: 20–30€; 3: 30–50€; 4: > 50€) to the Swiss context. 
Otte’s original categories (Otte 2013) were multiplied by the ratio of Swiss and German consumer price indices in hotels and restau-
rants (Swiss Federal Statistical Office 2019) and the exchange rate (OANDA 2020) and rounded to the nearest double-digit number. 
Since the original categories were constructed in 2013, the figures for the consumer price indices and the exchange rate at the end of 
2012 were deployed for the transformation. cFormulated on a 1–4 Likert-type scale labelled “never” to “often”. dReversed

Endowment level
Material wealth Cultural capital
(1) I cultivate an upscale standard of  lifea

(2) Restaurant  expendituresb
(3) Visiting art exhibitions or  galleriesc

(4) Reading  booksc

(5) Reading a nationwide newspaper, such as  NZZc

Modernity/biographical perspective
Modernity Biographical perspective
(1) I enjoy my life to the  fulla
(2) I live according to religious  principlesa, d

(3) I hold on my family’s old  traditionsa, d

(4) I go out  oftena

(5) My life pleases me when a lot of activities are taking  placea
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not have any implications for the calculation of the 
endowment dimension.

Dimension variables were calculated as means of 
the five items. The endowment dimension was then 
trichotomized taking 2.0 as the threshold between 
the categories “low” and “middle” and 3.0 between 
categories “middle” and “high” on the endowment 
dimension. Similarly, 2.0 was taken as a threshold 
between the categories “traditional” and “semi-mod-
ern” and 3.0 between “semi-modern” and “modern” 
on the modernity dimension.

Conduct of life frequencies in the study sample 
were compared to a German sample, as shown in 
Table 5.9 A high concentration in the upper right cor-
ner of the endowment-modernity/biographical per-
spective space can be observed, indicating the domi-
nation of well-endowed, modern conducts of life in 
Switzerland, compared to a more balanced distribu-
tion in the German sample, which is however more 
10 years older (Otte & Baur, 2008).

Dependent variables: three types of energy 
consumption behaviour

We analysed three energy consumption behaviours: 
showering frequency, endowment with IEE and air 
travel frequency. Showering frequency was meas-
ured as the reported number of showers taken weekly 
in the household divided by the household size (i.e., 
number of people living in the household). Endow-
ment with IEE was measured as the sum of the 
reported TVs, desktops, laptops and tablets avail-
able in the household divided by the household size. 

Air travel frequency was measured as the sum of the 
short- or middle-distance and long-distance flights 
taken by the respondent over the last 12 months for 
private purposes (no business trips). The descrip-
tive statistics of dependent variables are provided in 
Table 6.

Results

We answer our research question by conducting 
an analysis of variance (ANOVA, Edwards, 2005) 
including post-hoc pairwise comparisons with Bon-
ferroni correction of the nine Otte conduct of life 
groups regarding showering frequency, endowment 
with IEE and air travel. We start by analysing descrip-
tive statistics of showering, endowment with IEE and 
air travel for each conduct of life group. Comparing 
the Fig.  2a, b and c suggests that across the behav-
iours, reflexives and hedonists are associated with the 
most energy-consuming pattern. Figure 2b shows that 
weekly showering frequency (i.e., average weekly 
number of showers per household member) varies 
from 3.5 for traditional workers to 5.5 for reflexives. 
Endowment with IEE ranges from 1.9 (conventional-
ists, conservatives) to 2.2 (hedonists, reflexives and 
liberals) devices per person, as shown in Fig.  2b. 
Regarding air travel, Fig.  2c shows that traditional 
workers are associated with the lowest number of 
flights (0.7 flights per year on average) and reflex-
ives with the highest number (2.6 flights per year on 
average).

The ANOVA results show that conduct of 
life differences are significant regarding all three 
behaviours: showering (F = 16.204, p < 0.001), 
endowment with IEE (F = 7.521, p < 0.001) and 
air travel (F = 43.518, p < 0.001). According to 
conventions proposed by Cohen (1977, 1992), who 

Table 5  Conduct of 
life frequencies in the 
Swiss sample vs. German 
statistics

CH Switzerland; D 
Germany (Otte & Baur, 
2008)

Modernity/biographical perspective

Traditional (1.0–2.0) Semi-modern (2.0–3.0) Modern (3.0–4–0)

Endowment High
(3.0–4.0)

Conservatives
(CH: 2.5%, D: 4.4%)

Liberals
(CH: 16.6%, D: 15.7%)

Reflexives
(CH: 11.3%, D: 7.1%)

Middle
(2.0–3.0)

Conventionalists
(CH: 6.7%, D: 8.9%)

Advancement-oriented
(CH: 29.4%, D: 27.3%)

Hedonists
(CH: 17.7%, D: 14.4%)

Low
(1.0–2.0)

Traditional workers
(CH: 2.7%, D: 4.9%)

Home-centred
(CH: 8.8%, D: 12.4%)

Entertainment-oriented
(CH: 4.4%, D: 4.9%)

9 Socio-demographic structure of conduct of life groups com-
pared to the other papers and countries is provided in Appen-
dix Table 9.
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considers an effect size of 0.1 as small effect, 0.25 as 
medium effect and 0.4 as large effect, as measured by 
Cohen’s f, the effects of conducts of life on showering 
(f = 0.16) and endowment with IEE (f = 0.11) are low, 
while the effect of conducts of life on air travel is 
medium (f = 0.26).

The results of the post hoc pairwise comparisons 
with Bonferroni correction (see Table 7) suggest that 
the conduct of life groups could be classified into three 
groups regarding their influence on showering: (1) 
those who shower significantly more than the other 
conduct of life groups, (2) those who shower more than 
some conduct of life groups, but less than other con-
duct of life groups and (3) those who shower less than 
other conduct of life groups. The first group includes 
reflexives, who shower significantly more than liberals, 
conservatives, advancement-oriented, conventionalists, 
home-centred and traditional workers; hedonists, who 
shower significantly more than traditional workers, 
conventionalists, advancement-oriented and conserva-
tives; and entertainment-oriented, who shower signifi-
cantly more than traditional workers and convention-
alists. The second group includes home-centred, who 
shower significantly more than traditional workers and 
conventionalists, but significantly less than reflexives; 
advancement-oriented, who shower significantly more 
than traditional workers and conventionalists, but sig-
nificantly less than hedonists and reflexives; and lib-
erals, who shower significantly more than traditional 
workers and conventionalists, but significantly less 
than reflexives. The third group includes traditional 
workers and conventionalists, who shower signifi-
cantly less than home-centred, entertainment-oriented, 
advancement-oriented, hedonists, liberals and reflex-
ives; and conservatives, who shower significantly less 
than hedonists and reflexives.

Regarding endowment with IEE, four groups 
result. The first group includes: reflexives, entertain-
ment-oriented and home-centred, who possess sig-
nificantly more IEE devices than conventionalists 
and liberals; and hedonists, who possess significantly 
more IEE devices than conventionalists and advance-
ment-oriented. The second group includes advance-
ment-oriented, who possess significantly more IEE 
devices than conventionalists, but significantly less 
than liberals and hedonists. The third group includes 
conventionalists, who possess significantly less IEE 
devices than home-centred, entertainment-oriented, 
advancement-oriented, hedonists, liberals and reflex-
ives. The fourth group includes traditional workers 
and conservatives, whose endowment with IEE is not 
significantly different from any of the other conduct 
of life groups.

Finally, three groups can be identified with regard 
to the influence of conduct of life on air travel. The 
first group includes only reflexives, who fly signifi-
cantly more than all other conduct of life groups. The 
second group includes: liberals, who fly significantly 
less than reflexives, but significantly more than con-
servatives, advancement-oriented, conventionalists, 
entertainment-oriented, home-centred and traditional 
workers; hedonists, who fly significantly less than 
reflexives, but significantly more than advancement-
oriented, conventionalists, entertainment-oriented, 
home-centred and traditional workers; advancement-
oriented, who fly significantly less than reflexives, 
liberals and hedonists, but significantly more than 
conventionalists, home-centred and traditional work-
ers. The third group includes: traditional workers, 
conventionalists and home-centred, who fly signifi-
cantly less than advancement-oriented, hedonists, lib-
erals and reflexives; entertainment-oriented, who fly 
significantly less than hedonists, liberals and reflex-
ives; and conservatives, who fly significantly less 
than liberals and reflexives.

Discussion

Against the backdrop of the presented results, we can 
give an affirmative answer to our research question 
as there are significant conduct of life differences in 
regards to the three analysed energy consumption 
behaviours. We interpret this result as an argument 
for using a top-down approach, like the one suggested 

Table 6  Dependent variables

Showering frequency (N = 5009): weekly number of showers 
divided by household size. Endowment with IEE (N = 5015): 
sum of the TVs, desktops, laptops, and tablets in the household 
divided by the household size. Air travel frequency (N = 5015): 
number of short-, middle-, and long-distance flights for holiday 
purposes

Variable M SD Min Max

Showering frequency 4.74 2.45 0 25
Endowment with IEE 2.10 1.22 0 13
Air travel frequency 1.68 1.99 0 10
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Table 7  Post hoc pairwise comparisons following ANOVA

Showering Endowment with IEE Air travel

M(Δ) p M(Δ) p M(Δ) p

Traditional workers Home-centred
Entertainment-oriented
Conventionalists
Advancement-oriented
Hedonists
Conservatives
Liberals
Reflexives

 − 1.13
 − 1.42
 − 0.30
 − 0.97
 − 1.38
 − 0.54
 − 1.20
 − 1.67

0.001
0.001
1.000
0.001
0.001
1.000
0.001
0.001

0.04
 − 0.15
0.34
0.08
 − 0.12
0.16
 − 0.13
 − 0.06

1.000
1.000
.143
1.000
1.000
1.000
1.000
1.000

 − 0.35
 − 0.61
 − 0.25
 − 0.87
 − 1.24
 − 0.70
 − 1.39
 − 1.92

1.000
0.074
1.000
0.001
0.001
0.147
0.001
0.001

Home-centred Traditional workers
Entertainment-oriented
Conventionalists
Advancement-oriented
Hedonists
Conservatives
Liberals
Reflexives

1.13
 − 0.29
0.83
0.16
 − 0.25
0.59
 − 0.07
 − 0.54

0.001
1.000
0.001
1.000
1.000
0.825
1.000
0.008

 − 0.04
 − 0.19
0.29
0.04
 − 0.16
0.11
 − 0.18
 − 0.10

1.000
1.000
0.012
1.000
0.492
1.000
0.305
1.000

0.35
 − 0.25
0.11
 − 0.52
 − 0.89
 − 0.35
 − 1.03
 − 1.57

1.000
1.000
1.000
0.001
0.001
1.000
0.001
0.001

Entertainment-oriented Traditional workers
Home-centred
Conventionalists
Advancement-oriented
Hedonists
Conservatives
Liberals
Reflexives

1.42
0.29
1.11
0.45
0.03
0.87
0.22
 − 0.26

0.001
1.000
0.001
0.193
1.000
0.063
1.000
1.000

0.15
0.19
0.48
0.23
0.03
0.31
0.01
0.09

1.000
1.000
0.001
0.181
1.000
1.000
1.000
1.000

0.61
0.25
0.36
 − 0.27
 − 0.63
 − 0.10
 − 0.78
 − 1.31

0.074
1.000
.758
1.000
.001
1.000
.001
.001

Conventionalists Traditional workers
Home-centred
Entertainment-oriented
Advancement-oriented
Hedonists
Conservatives
Liberals
Reflexives

0.30
 − 0.83
 − 1.11
 − 0.66
 − 1.08
 − 0.24
 − 0.90
 − 1.37

1.000
0.001
0.001
0.001
0.001
1.000
0.001
0.001

 − 0.34
 − 0.29
 − 0.48
 − 0.26
 − 0.45
 − 0.18
 − 0.47
 − 0.39

0.143
0.012
0.001
0.010
0.001
1.000
0.001
0.001

0.25
 − 0.11
 − 0.36
 − 0.63
 − 0.99
 − 0.46
 − 1.14
 − 1.67

1.000
1.000
0.758
0.001
0.001
1.000
0.001
0.001

Advancement-oriented Traditional workers
Home-centred
Entertainment-oriented
Conventionalists
Hedonists
Conservatives
Liberals
Reflexives

0.97
 − 0.16
 − 0.45
0.66
 − 0.42
0.42
 − 0.23
 − 0.71

0.001
1.000
0.193
0.001
0.001
1.000
1.000
0.001

 − 0.08
 − 0.04
 − 0.23
0.26
 − 0.20
0.08
 − 0.21
 − 0.14

1.000
1.000
0.181
0.010
0.004
1.000
0.003
0.797

0.87
0.52
0.27
0.63
 − 0.37
0.17
 − 0.52
 − 1.05

0.001
0.001
1.000
0.001
0.001
1.000
0.001
0.001

Hedonists Traditional workers
Home-centred
Entertainment-oriented
Conventionalists
Advancement-oriented
Conservatives
Liberals
Reflexives

1.38
0.25
 − 0.03
1.08
0.42
0.84
0.19
 − 0.29

0.001
1.000
1.000
0.001
0.001
0.026
1.000
0.986

0.12
0.16
 − 0.03
0.45
0.20
0.27
 − 0.02
0.06

1.000
0.492
1.000
0.001
0.004
0.970
1.000
1.000

1.24
0.89
0.63
0.99
0.37
0.54
 − 0.15
 − 0.68

0.001
0.001
0.001
0.001
0.001
0.238
1.000
0.001
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by Otte, as a promising complementary approach to 
data-driven segmentation. In what follows, we discuss 
our findings (5.1), look at possible consequences for 
tailoring interventions (5.2) and reflect on limitations 
of our study (5.3).

Summary of the main findings

We find that the Otte conduct of life groups is associated 
with significant differences in air travel, endowment 
with IEE and showering behaviour. Hypothesis H1 
is hence confirmed. While we find a medium effect of 
the Otte conduct of life groups on air travel, the effect 
on showering and the endowment with IEE is small. 
Hence, the most prominent behaviour differences could 
be found regarding air travel, followed by showering and 
endowment with IEE.

Showering frequency

Our results only partly confirm hypothesis H2. Whilst 
we confirm the comparatively higher showering 
frequency among the entertainment-oriented and 
hedonists and the comparatively low showering 
frequency among conventionalists and conservatives, 
the comparatively high showering frequency of 
reflexives is not in line with our hypothesis. Regarding 
the hypothesised high showering frequency of the home-
centred and liberals and the low showering frequency 
of advancement-oriented, we find mixed evidence. 
Since the hypotheses regarding showering frequency 
were mainly based on how individual groups perceive 
their own energy-saving behaviour at home, including 
showering (see Appendix 3, based on German Federal 
Ministry for The Environment, Nature Conservation 

Note. N = 5.015. Significant differences at p = .05 level in boldface. Bonferroni correction was applied. Traditional workers (endow-
ment: low, modernity: traditional). Conventionalists (endowment: middle, modernity: traditional). Conservatives (endowment: high, 
modernity: traditional). Home-centred (endowment: low, modernity: semi-modern). Advancement-oriented (endowment: middle, 
modernity: semimodern). Liberals (endowment: high, modernity: semi-modern). Entertainment-oriented (endowment: low, moder-
nity: modern). Hedonists (endowment: middle, modernity: modern). Reflexives (endowment: high, modernity: modern)

Table 7  (continued)

Showering Endowment with IEE Air travel

M(Δ) p M(Δ) p M(Δ) p

Conservatives Traditional workers
Home-centred
Entertainment-oriented
Conventionalists
Advancement-oriented
Hedonists
Liberals
Reflexives

0.54
 − 0.59
 − 0.87
0.24
 − 0.42
 − 0.84
 − 0.65
 − 1.13

1.000
0.825
0.063
1.000
1.000
0.026
0.330
0.001

 − 16
 − 0.11
 − 0.31
0.18
 − 0.08
 − 0.27
 − 0.29
 − 0.22

1.000
1.000
1.000
1.000
1.000
0.970
0.717
1.000

0.70
0.35
0.10
0.46
 − 0.17
 − 0.54
 − 0.69
 − 1.22

0.147
1.000
1.000
1.000
1.000
0.238
0.023
0.001

Liberals Traditional workers
Home-centred
Entertainment-oriented
Conventionalists
Advancement-oriented
Hedonists
Conservatives
Reflexives

1.20
0.07
 − 0.22
0.90
0.23
 − 0.19
0.65
 − 0.47

0.001
1.000
1.000
0.001
1.000
1.000
0.330
0.018

0.13
0.18
 − 0.01
0.47
0.21
0.02
0.29
0.08

1.000
0.305
1.000
0.001
0.003
1.000
0.717
1.000

1.39
1.03
0.78
1.14
0.52
0.15
0.69
 − 0.53

0.001
0.001
0.001
0.001
0.001
1.000
0.023
0.001

Reflexives Traditional workers
Home-centred
Entertainment-oriented
Conventionalists
Advancement-oriented
Hedonists
Conservatives
Liberals

1.67
0.54
0.26
1.37
0.71
0.29
1.13
0.47

0.001
0.008
1.000
0.001
0.001
0.986
0.001
0.018

0.06
0.10
 − 0.09
0.39
0.14
 − 0.06
0.22
 − 0.08

1.000
1.000
1.000
0.001
0.797
1.000
1.000
1.000

1.92
1.57
1.31
1.67
1.05
0.68
1.22
0.53

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
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and Nuclear Safety, 2013), the mixed results could 
suggest that reflexives and the advancement-oriented 
might overstate, while the home-centred might 
understate their energy conservation efforts at home. 
In addition, the affinity for technology-driven energy 
conservation of liberals (Kleinhückelkotten & Wegner, 
2010) should not be interpreted as their complete denial 
of behavioural measures, such as containing showering 
frequency. Our results partly confirm those found 
by Kleinhückelkotten et  al. (2016) that a significant 
negative relationship exists between simple, precarious 
lifestyles, which are low income and less educated 
lifestyle groups (comparable to the traditional workers 
in the Otte typology), and showering frequency. Our 
results also confirm those of Hauser (2013) who found 
that reflexives take significantly more while traditional 
workers take significantly less showers than the rest of 
the sample in Stuttgart (Germany), and entertainment-
oriented take significantly more while traditional 
workers and conventionalists take significantly less 
showers than the rest of the sample in Lyon (France). 
Our analyses highlight the diversity in behaviour and 
draw attention to the fact that precise knowledge of the 

lifestyle-specific differences in behaviour is key when it 
comes to taking action.

Endowment with IEE

Our results also partly confirm hypothesis H3. In par-
ticular, a high level of endowment with IEE among 
liberals, hedonists and reflexives as well as a low 
level of endowment with IEE of conventionalists can 
be confirmed. These results are in line with Hauser 
(2013) who found that hedonists possess significantly 
more while conventionalists possess significantly 
less computers than the rest of the sample in Lyon 
(France). However, while we find mixed support 
regarding our hypothesised high level of endow-
ment with IEE for the advancement-oriented we find 
no support regarding our hypothesised low level for 
traditional workers. Although, the advancement-ori-
ented show higher levels compared to some conduct 
of life groups they also show lower levels of endow-
ment with IEE than other groups, meaning that they 
are likely in the middle, showing average endow-
ment with such equipment. Traditional workers also 

a) b) c)
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Fig. 2  Means of showering frequency (N = 5009), endowment 
with IEE (N = 5015) and flights per year (N = 5015). Horizon-
tal axes are labelled as follows: a weekly number of showers 
per household member; b total of desktops, laptops, tablets 
and smartphones per household member; and c flights per year 
over short, middle and long distances taken by the respond-
ent. TRAD = traditional workers (endowment: low, modernity: 
traditional); CONV = conventionalists (endowment: middle, 
modernity: traditional); CONS = conservatives (endowment: 

high, modernity: traditional); HOME = home-centred (endow-
ment: low, modernity: semi-modern); ADV = advancement-
oriented (endowment: middle, modernity: semi-modern); 
LIB = liberals (endowment: high, modernity: semi-modern); 
ENT = entertainment-oriented (endowment: low, modernity: 
modern); HED = hedonists (endowment: middle, modernity: 
semi-modern); REF = reflexives (endowment: high, modernity: 
modern)
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appear to be average IEE consumers because their 
endowment does not vary significantly from any 
other conduct of life groups. Since the hypothesised 
high endowment with IEE of advancement-oriented 
and the hypothesised low endowment with IEE of 
traditional workers is based on previous evidence 
on endowment with electrical appliances in general 
(Kleinhückelkotten & Wegner, 2010) our results sug-
gest that these two conduct of life groups deviate less 
from the average when the focus is placed on IEE.

Air travel frequency

Our results also partly confirm H4. While lower 
frequencies of air travel among traditional workers, 
conventionalists and conservatives are confirmed, our 
hypothesised higher frequency of air travel among 
liberals and entertainment-oriented are not or only partly. 
Indeed, we find evidence of low frequency of air travel 
among the entertainment-oriented, which is contrary to 
H3. However, liberals, although not the top flyers, only 
fly less frequently than one group, the reflexives, but fly 
more frequently than all other conduct of life groups. 
The low air travel frequency among the entertainment-
oriented could be attributed to their moderate propensity 
to travel (Kleinhückelkotten, 2005). We can also confirm 
the results of Kleinhückelkotten et al. (2016), who found 
a significant negative relationship between the traditional 
biographical segments (similar to the traditional workers 
and conventionalist segments in the Otte typology) and 
the number of holiday trips. Our results are also in line 
with Schubert et  al. (2020) who found that traditional 
workers were more likely to be non-flyers, hedonists, 
reflexives and liberals flew more on short/middle-
distance flights, and conventionalists flew less on short/
middle-distance flights than the advancement-oriented.

Overall, we find that some conduct of life groups 
behave more consistently than others. For example, 
reflexives consistently consume more energy than 
other groups across all three behaviours while conven-
tionalists consume consistently less energy, meaning 
they fly less, have fewer IEE devices and shower less.

Tailoring interventions: applying intervention types 
to our findings

The literature on energy conservation interventions 
is vast, as illustrated for example by Berman et  al. 
(2019), Guo et al. (2018) and Iweka et al. (2019), and 

suggests a large variety of classifications. Abrahamse 
et  al. (2005) for example differentiate between ante-
cedent interventions (taking place before the behav-
iour), such as information on energy saving options, 
and consequence interventions (taking place after the 
behaviour), such as feedback about the own energy 
savings. Others classify interventions into informa-
tional and structural (Steg & Vlek, 2009) and soft 
and hard interventions (Möser & Bamberg, 2008). To 
illustrate possible implications from a lifestyle-based 
segmentation for tailoring interventions, we draw on 
Mosler and Tobias (2007) who classify behavioural 
interventions into behaviour-generating and behav-
iour-promoting interventions. Behaviour-generating 
interventions are aimed at changing preferences for 
certain behaviours. Behaviour-promoting interven-
tions aim at activating and supporting behaviour 
change based on existing behavioural preferences. 
Behaviour-generating interventions can be structural 
(e.g., command and control, market instruments, 
infrastructure, products or service provision), target-
ing conditions under which behaviour is conducted, 
or person-centred (e.g., knowledge transfer, argu-
mentative persuasion, affective persuasion), aim-
ing to convince and motivate. Behaviour-promoting 
interventions include situational measures to create 
behavioural opportunity (e.g., prompts, commitment, 
feedback and goal setting) or diffusion-related meas-
ures to spread the new behaviour to larger populations 
(e.g., mass media, personal contact, collective actions 
and building associations).

Following that distinction leads to the conclusion 
that conduct of life groups consuming more energy, 
i.e. flying more, showering more, having more IEE 
devices than other conduct of life groups, such as 
reflexives, require behaviour-generating interventions 
directed to changing behaviour. Conversely, conduct 
of life groups showing tendencies to curb their energy 
consumption, hence flying less, showering less and 
owning less IEE devices, meaning those conduct of 
life groups that are already displaying rather low-
carbon behaviour, such as conventionalists, require 
behaviour-promoting interventions.

Tailored intervention suggestions for showering

In the case of showering, the entertainment-oriented, 
hedonists and reflexives seem to be appropriate tar-
get groups for behaviour-generating interventions 
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in Switzerland, because they shower significantly 
more than other conduct of life groups. Behaviour-
generating interventions to change showering behav-
iour could, for example, promote the installation of 
real-time hot water consumption feedback devices in 
showers. In a large-scale field experiment (N = 5919) 
with customers from a Swiss energy provider, Tiefen-
beck et al. (2016) reported a 22% decrease in energy 
and water consumption when real-time energy and 
water consumption feedback was provided during 
showering. In a related study, Tiefenbeck et al. (2019) 
showed that substantial reduction in energy consump-
tion (11.4%) was achieved, even with non-voluntary 
participants—hotel guests from six different hotels 
(265 rooms, N = 19,596)—where savings had no posi-
tive financial implications for the participant.

For behaviour-promoting interventions in regards 
to showering, traditional workers, conventionalists 
and conservatives seem to be the most appropriate 
groups, because these groups shower significantly 
less than other conduct of life groups. In order to 
encourage continued water and energy saving during 
showering, one strategy could be to point out further 
opportunities for saving water, such as through 
analogue or digital prompts for turning off the water 
when soaping. A study investigating compliance 
found that when signs were placed in university 
bathrooms reminding students to turn off the water 
while soaping, this behaviour was increased if they 
were in a conspicuous place (Aronson & O’Leary, 
1982).

Due to their large target group sizes, hedonists 
and reflexives seem to be especially attractive target 
groups for behaviour-generating interventions (17.7% 
and 11.3%, respectively). Looking at their representa-
tion in society, conventionalists may be a more inter-
esting target group for behaviour-promoting inter-
ventions than traditional workers and conservatives 
because they are a larger group (6.7% versus 2.7% 
and 2.5% respectively).

Tailored intervention suggestions for endowment 
with IEE

Regarding endowment with IEE, the home-centred, 
entertainment-oriented, hedonists, liberals, and 
reflexives may be interesting target groups for behav-
iour-generating interventions because they possess 
significantly more IEE devices than the other groups. 

Consequently, the aim is to motivate these groups to 
reduce or change their IEE consumption patterns. 
One way in which this could be achieved, for exam-
ple, is through providing information on the impor-
tance of the energy consumption of IEE through a 
personal energy audit. Burger et  al. (2019) argue 
that this kind of intervention is most likely to induce 
behaviour change if it is repeated and conducted in 
combination with structural changes.

Furthermore, behaviour-promoting interventions 
would be appropriate for conventionalists because 
they possess significantly less devices than the other 
groups. As this group already owns fewer devices, 
one way to further reduce energy consumption in rela-
tion to IEE devices would be to point out other oppor-
tunities to reduce IEE energy consumption, such as 
through prompts for switching off devices instead of 
leaving them in a standby mode. Tetlow et al. (2014) 
showed that introducing prompts to turn off lights 
before leaving an office significantly increased the 
likelihood of people doing so. In addition, they found 
the prompts with normative messages (social norms) 
were significantly more effective than the ones with-
out them.

In general, when implementing behaviour-gen-
erating interventions in relation to IEE endowment 
special focus should be placed on liberals (16.3%), 
hedonists (17.9%) and reflexives (11.6%) due to their 
larger group sizes compared to home-centred (8.8%) 
and entertainment-oriented (4.4%). On the other 
hand, conventionalists (6.7%) are the only suitable 
group for behaviour-promoting interventions.

Tailored intervention suggestions for air travel

When looking at air travel, our results suggest to con-
sider tailoring behaviour–generating interventions for 
reflexives, because people belonging to this conduct 
of life group fly significantly more than all other con-
duct of life groups. Motivating people to reduce air 
travel could be achieved, for example by strengthen-
ing local leisure activities and local holiday destina-
tions (Schubert et al., 2020). Indeed, studies have sug-
gested that equally positive, emotionally charged or 
more fulfilling leisure-time alternatives, which could 
be provided by local holiday destinations, should 
be promoted to reduce air travel (Malone et  al., 
2014; Schubert et al., 2020). However, our approach 
does not yet establish evidence on which specific 
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interventions could work. This requires additional 
analyses, e.g. choice experiments or randomised con-
trol trials.

Behaviour-promoting interventions should be tai-
lored to traditional workers, home-centred, enter-
tainment-oriented, conventionalists or conservative 
conduct of life groups because these groups fly signif-
icantly less than other conduct of life groups. Behav-
iour-promoting interventions could, for example, 
focus on pointing out opportunities for the desired 
behaviour (using alternative modes of transport, such 
as going by train). Böhler et  al. (2006) argue that a 
certain subgroup of long-distance travellers who are 
interested in culture and nature may be open to longer 
trips by train to holiday destinations within Europe, 
because they are often environmentally conscious. 
However, Dolnicar et al. (2010) found that the train as 
a mode of travel is often associated with the desire for 
short-haul travel only. Thus, the train could be more 
vigorously promoted as a transportation mode for 
short-distance travel. The authors also found that trav-
elling by train is often associated with visiting rela-
tives, travelling to an urban destination and pursuing 
activities such as biking and hiking at the destination. 
Hence, specifically offering travel packages focussing 
on biking, hiking or urban destinations could be used 
to encourage the train use among short-haul travel-
lers. Traditional workers, conventionalists and con-
servatives are particularly interesting groups for this 
measure, since they like travelling by train (Klein-
hückelkotten, 2005).

Based on the larger group size of reflexives 
(11.3%), it may be more suitable to focus on behav-
iour-generating measures for air travel. However, to 
reach a tipping point in society, it may also be use-
ful to focus on low-hanging fruit and encourage exist-
ing behaviour by focussing on behaviour-promoting 
interventions for smaller groups, namely traditional 
workers (2.7%), home-centred (8.8%), entertainment-
oriented (4.4%), conventionalists (6.7%) and conserv-
atives (2.5%), who already fly less.

Summary

In summary, having observed that the reflexives were 
the only conduct of life group that is consistently 
associated with higher energy consumption across 
the three behaviours, we suggest that this group is 
most suitable for behaviour-generating interventions 

regarding all three behaviours. In contrast, conven-
tionalists are the only conduct of life group which 
show consistently lower energy consumption across 
the three behaviours, qualifying them as appropriate 
target groups for behaviour-promoting interventions 
regarding the above-mentioned behaviours. Develop-
ing detailed intervention designs for each group and 
each behaviour, unfortunately, goes beyond the scope 
of this study and would also need further empirical 
testing. We refer interested readers to Kleinhück-
elkotten and Wegner (2010) who developed recom-
mendations regarding an appropriate channel, design, 
language, presentation form and cooperation partners 
for the intervention delivery to the ten Sinus milieus, 
which are very similar in nature and in labelling 
to Otte’s nine conduct of life groups. Implement-
ing these recommendations in accordance with the 
mindset of the respective conduct of life groups, as 
described in Table  1, does not require assignment 
of each individual person to each individual target 
group. Indeed, because of the preferences of each 
group (as described in Table  1), it can be assumed 
that certain groups could be targeted at certain loca-
tions. For example, reflexives and liberals are likely 
to be found in theatres and certain types of concerts, 
hedonists in clubs; the thrill and adventure-seeking 
entertainment-oriented could be found through cer-
tain sport activities and the traditional workers, con-
ventionalists and conservatives could be more likely 
found on public transport. However, these sugges-
tions need to be further verified with similar research 
to ours, also testing different energy consumption 
behaviours, to identify intervention points and appro-
priate types of interventions in those other fields of 
action.

Limitations

We explored the potential of the Otte conduct of 
life typology to illustrate how a top-down lifestyle-
based segmentation approach can be used for tailor-
ing interventions. When interpreting the results of 
our study, however, three limitations should be kept 
in mind.

First, the conduct of life typology was constructed 
for the German context with a potential applicability 
in a Western cultural context (Otte, 2013). From that 
point of view, applying the typology in Switzerland 
did not appear problematic. Nevertheless, we tried to 
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take the Swiss context into account by adapting the 
item regarding the restaurant bill to reflect the higher 
price level in Switzerland, as described in the note 
of Table  4. However, our results cannot easily be 
extended to countries for which major cultural differ-
ences from a Western context are assumed.

Second, it should be kept in mind that our dependent 
variables are based on self-reported behaviour and might 
be prone to a frequently observed mismatch between 
reported and observed behaviour due to social desir-
ability bias (Kormos & Gifford, 2014). However, Vesely 
and Klöckner (2020) have recently found the magnitude 
of social desirability bias associated with self-reported 
pro-environmental behaviour to be relatively small.

Third, the behaviours investigated in this paper 
provide examples for different behaviour categories 
(i.e. hot water vs. electricity vs. mobility, low-cost vs. 
high-cost, one-shot vs. routine) and as such they pro-
vide a useful diversity in behaviour to investigate the 
application of the Otte conduct of life typology. Nev-
ertheless, they are only examples and do not cover the 
full spectrum of the categories they represent. Fur-
thermore, it might also be possible to find examples 
with higher  CO2 impact. For example, in addition 
to number of showers, shower temperature, shower 
length or bathing frequency are also important drivers 
of hot water consumption. Likewise, on top of IEE 
endowment usage patterns of IEE play an important 
role for electricity consumption. Finally, in addition 
to air travel, road travel is also an important driver of 
energy consumption and emissions within the mobil-
ity domain. Hence, the exemplary nature of the three 
behaviours analysed in this paper should be kept in 
mind when interpreting the results.

Conclusion

Our results show that the suitability of Otte’s theory-
driven conduct of life typology varies across energy 
consumption behaviours, showing more significant 
group difference for air travel than for showering behav-
iour and endowment with IEE. We suggest that knowing 
which conduct of life groups are more energy-consum-
ing or energy-saving across different energy domains 
could be usefully applied to tailor interventions. In addi-
tion, the socio-psychological and sociological founda-
tions behind the conduct of life groups provide a basis 
for the specific design of the interventions.

Research has already shown that one-size-fits-all policy 
designs and interventions cannot achieve the necessary 
change in energy consumption. With our study, we have 
taken the first step towards finding suitable top-down 
segmentation strategies to tailor such interventions. We 
have provided a replicable set of segments and shown, in 
an exemplary way, how the segmentation could be applied 
to develop tailored interventions. We think of our study as 
a pioneering example rather than satisfying the ambitious 
goal of suggesting a specific approach for tailoring 
interventions, as studying the applicability of top-down 
lifestyle-based segmentation approaches to intervention 
designs in the field of energy and travel behaviour is at 
its beginning. Against this backdrop, a plethora of further 
research pathways open. One pathway could compare 
different top-down approaches, which would provide 
information on their relative effectiveness. In particular, 
it would be interesting to compare the explanatory power 
of simpler top-down segmentation approaches, e.g. 
approaches based on socio-demographic variables, such as 
age, gender, income, education or household size, to more 
complex top-down approaches, such as Otte’s one. This 
could also be done by controlling for socio-demographic 
variables, when testing the explanatory power of Otte’s 
typology, e.g. within a regression analysis. Another 
possible pathway could be to analyse group-specific 
differences regarding additional behaviours from the 
domains space and water heating, electricity consumption 
and mobility. Also, it would be interesting to empirically 
test Otte’s conduct of life concept in countries other 
than Germany, Switzerland and France to see whether 
the validity of the typology can be extended to other 
industrialised countries. On the implementation side, more 
research is needed regarding the appropriate channels 
for addressing individual Otte conduct of life types by 
tailored interventions. Relatedly, specific intervention 
options tailored to different groups need to be developed 
and tested by means of experimental approaches (whether 
field or choice experiments). In addition, combining 
Otte’s conduct of life typology with internet of things 
solutions, e.g. algorithms for recommendations, decision 
support and automation in a smart-home context, would 
be a very interesting avenue for further research. Finally, 
even if Otte has revised his typology in the meantime 
(Otte, 2019), resulting in 12 instead of 10 items, further 
research should continue to critically evaluate, whether the 
number and the choice of items describes the continuously 
increasing diversity of societies as well as current societal 
developments well enough.
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Table 8  Validating 
dimensions of Otte’s 
typology by the mean of 
a principal component 
analysis

Varimax-rotation was applied. Only factor loadings > 0.3 are displayed

Material wealth Cultural capital Modernity Biographical per-
spective

High standard of living CH: 0.68
D: 0.78
F: 0.61

Maximum restaurant bill CH: .0.80
D: 0.72
F: 0.78

Museums and exhibitions CH: 0.76
D: 0.75
F: 0.59

Reading books CH: 0.76
D: 0.75
F: 0.53

Reading newspapers CH: 0.44 CH: 0.59
D: 0.63
F: 0.58

Religious values CH: 0.81
D: 0.80
F: 0.69

Family traditions CH: 0.84
D: 0.77
F: 0.68

Enjoying life as much as 
possible

CH: 0.72
D: 0.80
F: 0.58

Going out much CH: 0.78
D: 0.73
F: 0.56

A lot of things happening CH: 0.79
D: 0.79
F: 0.52

Appendix 1
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Table 9  Socio-
demographic structure of 
conduct of life groups

Modernity/biographical perspective

Traditional Semi-modern Modern

Endowment high Conservatives
Age
• Hauser (2013): 66
• Tomic (2016): 58.4
• Menn (2011): 58.9
Gender (female)
• Otte (2004): 57%
• Tomic (2016): 39.5%
• Menn (2011): 73%
Tertiary education
• Otte (2004): 43%
• Tomic (2016): 45%
• Menn (2011): -
Household size
• Hauser (2013): 1.85
• Tomic (2016): 2.4

Liberals
Age
• Hauser (2013): 56
• Tomic (2016): 52.7
• Menn (2011): 42.7
Gender (female)
• Otte (2004): 57%
• Tomic (2016): 48.5%
• Menn (2011): 63%
Tertiary education
• Otte (2004): 37%
• Tomic (2016): 49.6
• Menn (2011): 67%
Household size
• Hauser (2013): 2.10
• Tomic (2016): 2.3

Reflexives
Age
• Hauser (2013): 45
• Tomic (2016): 45.7
• Menn (2011): 28.5
Gender (female)
• Otte (2004): 45%
• Tomic (2016): 50.7%
• Menn (2011): 47%
Tertiary education
• Otte (2004): 36%
• Tomic (2016): 53.4%
• Menn (2011): 62%
Household size
• Hauser (2013): 2.08
• Tomic (2016): 2.0

middle Conventionalists
Age
• Hauser (2013): 65
• Tomic (2016): 53.5
• Menn (2011): 52.9
Gender (female)
• Otte (2004): 65%
• Tomic (2016): 57.8%
• Menn (2011): 39%
Tertiary education
• Otte (2004): 14%
• Tomic (2016): 34.2%
• Menn (2011): 32%
Household size
• Hauser (2013): 1.87
• Tomic (2016): 2.5

Advancement-oriented
Age
• Hauser (2013): 53
• Tomic (2016): 46.9
• Menn (2011): 36.4
Gender (female)
• Otte (2004): 56%
• Tomic (2016): 49.3%
• Menn (2011): 41%
Tertiary education
• Otte (2004): 19%
• Tomic (2016): 40.9%
• Menn (2011): 55%
Household size
• Hauser (2013): 1.98
• Tomic (2016): 2.3

Hedonists
Age
• Hauser (2013): 45
• Tomic (2016): 38.9
• Menn (2011): 28.3
Gender (female)
• Otte (2004): 57%
• Tomic (2016): 51.8%
• Menn (2011): 42%
Tertiary education
• Otte (2004): 18%
• Tomic (2016): 38.9%
• Menn (2011): 49%
Household size
• Hauser (2013): 1.62
• Tomic (2016): 2.1

low Traditional workers
Age
• Hauser (2013): 64
• Tomic (2016): 50.1
• Menn (2011): 51.5%
Gender (female)
• Otte (2004): 65%
• Tomic (2016): 44.9%
• Menn (2011): 17%
Tertiary education
• Otte (2004): 6%
• Tomic (2016): 22.4%
• Menn (2011): -
Household size:
• Hauser (2013): 1.80
• Tomic (2016): 2.3

Home-centred
Age
• Hauser (2013): 50
• Tomic (2016): 43.4
• Menn (2011): 33.2
Gender (female)
• Otte (2004): 57%
• Tomic (2016): 45.8%
• Menn (2011): 48%
Tertiary education
• Otte (2004): 8%
• Tomic (2016): 28.3%
• Menn (2011): 26%
Household size
• Hauser (2013): 1.85
• Tomic (2016): 2.3

Entertainment-oriented
Age
• Hauser (2013): 38
• Tomic (2016): 36.3
• Menn (2011): 24.9
Gender (female)
• Otte (2004): 50%
• Tomic (2016): 47.5%
• Menn (2011): 41%
Tertiary education
• Otte (2004): 5%
• Tomic (2016): 28.7%
• Menn (2016): 28%
Household size
• Hauser (2013): 1.79
• Tomic (2016): 2.3
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Appendix 3. Derivation of hypothesis 
regarding conduct of life differences in energy 
consumption behaviour

Traditional workers

The energy consumption behaviour of the traditional 
workers is primarily characterised by their general 
thriftiness orientation (Kleinhückelkotten & Wegner, 
2010, p. 71). However, they evaluate their own sus-
tainability efforts as marginal (German Federal Min-
istry for The Environment, Nature Conservation and 
Nuclear Safety, 2013, p. 67). Moreover, they usually 
own few electrical appliances (Kleinhückelkotten & 
Wegner, 2010, p. 71). According to Hauser (2013), 
they possess a lower number of computers than the 
rest of the sample based on the data from Stuttgart 
(Germany) and Lyon (France). Traditional workers 
have a low propensity to travel and mostly use bus or 
train as a means of travel (Kleinhückelkotten, 2005, 
p. 145). All this suggests a relatively modest endow-
ment with IEE and low frequency of air travel, while 

no clear statement can be made regarding showering 
behaviour.

Conventionalists

Conventionalists are expected to use fewer electri-
cal appliances than the other groups for informa-
tion and communication as well as other household 
needs (Kleinhückelkotten & Wegner, 2010, p. 72). 
They claim that sustainability is important for them 
as a guiding principle and believe that they succeed 
well in living up to it in their everyday life (Ger-
man Federal Ministry for The Environment, Nature 
Conservation and Nuclear Safety, 2013, p. 68). 
According to Hauser (2013), they take significantly 
less showers and possess a significantly lower num-
ber of computers than the rest of the sample based 
on the data from Lyon (France). For the few short 
trips and holidays they take, they tend to use the 
bus or train (Kleinhückelkotten, 2005, p. 147). All 
this suggests a relatively low frequency of shower-
ing, a limited endowment with IEE as well as a low 
frequency of air travel.

Conservatives

The conservatives are characterised by a high level 
of problem awareness with regard to climate change 
and a willingness to contribute personally to solve 
it (Kleinhückelkotten & Wegner, 2010, p. 67). For 
example, they take precautionary measures against 
the possible consequences of climate change (Ger-
man Federal Ministry for The Environment, Nature 
Conservation and Nuclear Safety, 2013, p. 69). 
Technology is not seen as the only solution (Klein-
hückelkotten & Wegner, 2010, p. 70). Rather, they 
predict proven and well established measures, such 
as switching off electrical appliances, to become 
increasingly important (German Federal Minis-
try for The Environment, Nature Conservation and 
Nuclear Safety, 2013, p. 69). Conservatives like to 
spend their holidays at home. They are less likely to 
use air travel for their holidays. They prefer to travel 
by car. They also travel by bus and train somewhat 
more often than the average (Kleinhückelkotten, 
2005, p. 144). All this suggests a relatively low fre-
quency of showering and air travel, while no clear 
statement can be made regarding the endowment 
with IEE.

http://creativecommons.org/licenses/by/4.0/
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Home-centred

The home-centred are aware of the discussion 
about climate change, but it has very little rel-
evance for them in their daily lives and hardly 
affects their use of energy (Kleinhückelkotten & 
Wegner, 2010, p. 73; German Federal Ministry 
for The Environment, Nature Conservation and 
Nuclear Safety, 2013, p. 71). Many home-centred 
people are enthusiastic about electrical appliances, 
computers and technology. However, this enthu-
siasm is only reflected to a limited extent in the 
actual ownership of corresponding devices, as the 
financial scope is usually not large enough. The 
willingness to apply energy-saving measures is 
also relatively low (Kleinhückelkotten & Wegner, 
2010, p. 73). According to their self-assessment 
the sustainability measures in their own house-
holds plays a minor role which is even predicted 
to decrease in the future (German Federal Min-
istry for The Environment, Nature Conservation 
and Nuclear Safety, 2013, p. 71). Finally, home-
centred people take few holiday trips, rarely travel 
abroad and mostly use cars or planes as a means 
of transport (Kleinhückelkotten, 2005, p. 150). 
Schubert et  al.’s (2020) results on air travel fre-
quency for short/middle distance flights show that 
the home-centred do not differ significantly from 
the advancement group, so showing no higher or 
lower air travel frequency than that group. All this 
suggests a relatively high frequency of showering, 
while no clear statement can be made regarding 
the endowment with IEE and air travel.

Advancement-oriented

Advancement-oriented are concerned with climate 
change issues and are willing to make their own con-
tribution. Their contribution consists primarily in 
the purchase of energy-efficient appliances, but they 
are also open for everyday energy-saving behaviour 
(Kleinhückelkotten & Wegner, 2010, p. 72). They 
are convinced that they regularly apply sustainability 
measures in their households, for example in the field 
of electricity, water and space heating (German Fed-
eral Ministry for The Environment, Nature Conser-
vation and Nuclear Safety, 2013, p. 72). A generally 
good endowment with electronic appliances indicates 
that energy consumption is in the upper middle range 

(Kleinhückelkotten & Wegner, 2010, p. 72). The 
desire to travel, on the other hand, is not particularly 
pronounced among them. However, they do take at 
least one holiday trip a year, by car or plane (Klein-
hückelkotten, 2005, p. 148). All this suggests a rela-
tively low frequency of showering as well as exten-
sive endowment with IEE, while no clear statement 
can be made regarding the frequency of air travel.

Liberals

Liberals are characterised by a high level of prob-
lem awareness regarding climate change and cer-
tainly see the need to make their own contribution 
to climate protection (German Federal Ministry for 
The Environment, Nature Conservation and Nuclear 
Safety, 2013, p. 73). Although they claim that they 
are very successful with sustainability measures in 
their households (German Federal Ministry for The 
Environment, Nature Conservation and Nuclear 
Safety, 2013, p. 74), they are more likely to be prone 
to the purchase of energy-efficient appliances and 
other technical solutions as well as innovative busi-
ness models than to energy-saving behaviour in the 
everyday life, since they are driven by efficiency, per-
formance and innovation (Kleinhückelkotten & Weg-
ner, 2010, p. 69). Their openness to measures such as 
compensation payments for self-emitted greenhouse 
gases or investments in sustainable energy produc-
tion (German Federal Ministry for The Environment, 
Nature Conservation and Nuclear Safety, 2013, p. 
74) can also be attributed to their motivational struc-
ture described above. Liberals can be expected to 
consume much electricity, as they are usually well 
endowed with electrical appliances (Kleinhückelkot-
ten & Wegner, 2010, p. 69). The propensity to travel 
among the liberals is relatively high. Many of them 
take several short trips and long-distance journeys a 
year. The most common means of travel are the car 
and the plane. For short trips, the train is also often 
used (Kleinhückelkotten, 2005, p. 142). All this sug-
gests a relatively high frequency of showering, exten-
sive endowment with IEE and a high frequency of air 
travel.

Entertainment-oriented

Entertainment-oriented attach little importance to sus-
tainability measures in their own households (German 
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Federal Ministry for The Environment, Nature Con-
servation and Nuclear Safety, 2013, p. 75). Many of 
them are irritated by suggestions to use appliances 
in an energy-saving way (Kleinhückelkotten & Weg-
ner, 2010, p. 75). Moreover, they see environmental 
policy measures exclusively as restrictions (German 
Federal Ministry for The Environment, Nature Con-
servation and Nuclear Safety, 2013, p. 75). This is 
why Kleinhückelkotten and Wegner (2010, p. 75) clas-
sify entertainment-oriented as one of the most difficult 
target groups for energy-saving campaigns. If any-
thing motivates them, it is the argument that one can 
do more interesting things with the money that does 
not have to be spent on energy. However, this argu-
ment doesn’t work well with those who still live with 
their parents (Kleinhückelkotten & Wegner, 2010, p. 
75). The desire to travel of the entertainment-oriented 
is moderate. Their travel destinations are often abroad 
and they mostly use cars or planes as means of transport 
(Kleinhückelkotten, 2005, p. 153). All this suggests a 
relatively high frequency of showering and air travel, 
while no clear statement can be made regarding the 
endowment with IEE.2010, p. 74). According to their 
own statements, they hardly succeed in implement-
ing sustainability measures in their own households 
and the importance of these measures is continuously 
decreasing for them (German Federal Ministry for The 
Environment, Nature Conservation and Nuclear Safety, 
2013, p. 76). While hedonists take a longer holiday trip 
at least once a year somewhat more frequently than the 
population average, they take shorter holiday trips less 
frequently by car and more frequently by train (Klein-
hückelkotten, 2005, p. 151). All this suggests a rela-
tively high frequency of showering and modest endow-
ment with IEE, while no clear statement can be made 
regarding the frequency of air travel.2010, p. 68). In 
addition, according to Hauser (2013

Hedonists

Hedonists fully recognise the necessity of climate 
protection. They are also willing to contribute person-
ally, but often their willingness does not result in an 
action. On the one hand, they are a young group, with 
a high affinity to and equipment with new informa-
tion and communication technologies. On the other 
hand, they are often on the move, which sets limits 
to their electricity consumption at home. Hedonists 
are neither optimistic about the potentials of further 

automation in terms of energy consumption reduc-
tion nor are very supportive of everyday energy-sav-
ing measures that require a lot of attention, such as 
switching off devices and lights (Kleinhückelkotten & 
Wegner, 

Reflexives

The reflexives are aware of the problems of climate 
change and resource scarcity. They are also open 
to ecological arguments and often feel responsible 
to contribute to climate protection. Their level of 
knowledge about the relationship between energy 
production and  CO2 emissions is also very high. 
Nevertheless, reflexives are certainly to be regarded 
as problematic, since they often have large flats, 
own many electrical appliances and thus have a high 
energy demand (Kleinhückelkotten & Wegner, ), they 
possess a larger number of computers than the rest 
of the sample based on the data from Stuttgart (Ger-
many). However, the reflexives claim that thy live up 
to sustainability at home and assume that the impor-
tance of sustainability measures at home will increase 
in the future (German Federal Ministry for The Envi-
ronment, Nature Conservation and Nuclear Safety, 
2013, p. 78). Reflexives like to travel more than popu-
lation average, mostly by car, although rail is also 
often considered as an option. They also often spend 
their holidays within the national borders (Kleinhück-
elkotten, 2005, p. 141). All this suggests a relatively 
low frequency of showering and an extensive endow-
ment with IEE, while no clear statement can be made 
regarding the frequency of air travel.

References

Ababio-Donkor, A., Saleh, W., & Fonzone, A. (2020). The 
role of personal norms in the choice of mode for commut-
ing. Research in Transportation Economics, 83, 100966. 
https:// doi. org/ 10. 1016/j. retrec. 2020. 100966

Abrahamse, W., & Steg, L. (2013). Social influence approaches 
to encourage resource conservation: A meta-analysis. 
Global Environmental Change, 23(6), 1773–1785. https:// 
doi. org/ 10. 1016/j. gloen vcha. 2013. 07. 029

Abrahamse, W., Steg, L., Vlek, C., & Rothengatter, T. (2005). 
A review of intervention studies aimed at household energy 
conservation. Journal of Environmental Psychology, 25(3), 
273–291. https:// doi. org/ 10. 1016/j. jenvp. 2005. 08. 002

Arnoux, A. (2013). Lebensführung und Kleidungskonsum: 
Empirische Analyse von Unterschieden im Kaufverhalten 

https://doi.org/10.1016/j.retrec.2020.100966
https://doi.org/10.1016/j.gloenvcha.2013.07.029
https://doi.org/10.1016/j.gloenvcha.2013.07.029
https://doi.org/10.1016/j.jenvp.2005.08.002


 Energy Efficiency           (2023) 16:49 

1 3

   49  Page 24 of 26

Vol:. (1234567890)

und in der Offenheit für Veränderungen in Richtung eines 
nachhaltigen schweizerischen Kleidungsmarktes (Unpub-
lished master’s thesis). University of Basel.

Aronson, E., & O’Leary, M. (1982). The relative effective-
ness of models and prompts on energy conservation: A 
field experiment in a shower room. Journal of Environ-
mental Systems, 12(3), 219–224. https:// doi. org/ 10. 2190/ 
UBD5- 4Y9B- 61EF- WUM6

Axon, S. (2017). “Keeping the ball rolling”: Addressing the ena-
blers of, and barriers to, sustainable lifestyles. Journal of 
Environmental Psychology, 52, 11–25. https:// doi. org/ 10. 
1016/j. jenvp. 2017. 05. 002

Axsen, J., TyreeHageman, J., & Lentz, A. (2012). Lifestyle prac-
tices and pro-environmental technology. Ecological Eco-
nomics, 82, 64–74. https:// doi. org/ 10. 1016/j. ecole con. 2012. 
07. 013

Barr, S., & Gilg, A. (2006). Sustainable lifestyles: Framing 
environmental action in and around the home. Geofo-
rum, 37(6), 906–920. https:// doi. org/ 10. 1016/j. geofo 
rum. 2006. 05. 002

Berman, H., Shwom, R., & Cuite, C. (2019). Becoming FEW 
conscious: A conceptual typology of household behav-
ior change interventions targeting the food-energy-water 
(FEW) Nexus. Sustainability, 11(18), 5034. https:// doi. 
org/ 10. 3390/ su111 85034

Böhler, S., Grischkat, S., Haustein, S., & Hunecke, M. (2006). 
Encouraging environmentally sustainable holiday travel. 
Transportation Research Part a: Policy and Practice, 
40(8), 652–670. https:// doi. org/ 10. 1016/j. tra. 2005. 12. 006

Bornemann, B., Sohre, A., & Burger, P. (2018). Future govern-
ance of individual energy consumption behavior change—a 
framework for reflexive designs. Energy Research & Social 
Science, 35, 140–151. https:// doi. org/ 10. 1016/j. erss. 2017. 
10. 040

Bouman, T., van der Werff, E., Perlaviciute, G., & Steg, L. 
(2021). Environmental values and identities at the per-
sonal and group level. Current Opinion in Behavioral Sci-
ences, 42, 47–53. https:// doi. org/ 10. 1016/j. cobeha. 2021. 
02. 022

Breukers, S., Mourik, R., & Heiskanen, E. (2013). Changing 
energy demand behavior: Potential of demand-side man-
agement. In J. Kaiffman & K.-M. Lee (Eds.), Handbook of 
Sustainable Engineering (pp. 773–792). Springer. http:// 
lup. lub. lu. se/ record/ 42793 79. Accessed 1 June 2023.

British Departement of Energy and Climate Change. (2012). 
The energy efficiency strategy. The energy efficiency 
opportunity in the UK. https:// assets. publi shing. servi ce. 
gov. uk/ gover nment/ uploa ds/ system/ uploa ds/ attac hment_ 
data/ file/ 65602/ 6927- energy- effic iency- strat egy-- the- 
energy- effic iency. pdf. Accessed 3 September 2020

Burger, P., Bezençon, V., Bornemann, B., Brosch, T., Carabias-
Hütter, V., Farsi, M., et  al. (2015). Advances in under-
standing energy consumption behavior and the govern-
ance of its change – outline of an integrated framework. 
Frontiers in Energy Research, 3. https:// doi. org/ 10. 3389/ 
fenrg. 2015. 00029

Burger, P., Hess, A.-K., Parlow, S., Schubert, I., & Sohre, 
A. (2019). Suffizienz im Alltag. Vielversprech-
ende Schritte auf dem Weg zur Erreichung einer 
CO2-armen Gesellschaft. Other, Basel: Department 

Gesellschaftswissenschaften der Universität Basel. https:// 
edoc. unibas. ch/ 73157/. Accessed 20 August 2020

Cohen, J. (1977). Statistical power analysis for the behavioral sci-
ences, Rev. ed (pp. xv, 474). Lawrence Erlbaum Associates, 
Inc.

Cohen, J. (1992). A power primer. Psychological Bulletin, 
112(1), 155–159. https:// doi. org/ 10. 1037/ 0033- 2909. 
112.1. 155

Danish Government. (2013). The Danish climate policy plan: 
towards a low carbon society. https:// ens. dk/ sites/ ens. dk/ files/ 
Analy ser/ danis hclim atepo licyp lan_ uk. pdf. Accessed 3 Septem-
ber 2020

Dolnicar, S., Laesser, C., & Matus, K. (2010). Short-haul city 
travel is truly environmentally sustainable. Tourism Man-
agement, 31(4), 505–512. https:// doi. org/ 10. 1016/j. tourm 
an. 2009. 06. 002

Dutch Ministry of Economic Affairs, Agriculture and Inno-
vation. (2011). Energy Report 2011. https:// www. gover 
nment. nl/ docum ents/ repor ts/ 2011/ 11/ 01/ energy- report- 
2011. Accessed 3 September 2020

Edwards, A. W. F. (2005). Chapter  67 - R.A. Fischer, statis-
tical methods for research workers, first edition (1925). 
In I. Grattan-Guinness, R. Cooke, L. Corry, P. Crépel, & 
N. Guicciardini (Eds.), Landmark Writings in Western 
Mathematics 1640–1940 (pp. 856–870). Elsevier Science. 
https:// doi. org/ 10. 1016/ B978- 04445 0871-3/ 50148-0

Eurostats. (2021). Tourism statistics. https:// ec. europa. eu/ euros 
tat/ stati stics- expla ined/ index. php? title= Touri sm_ stati 
stics. Accessed 3 March 2023

Filippini, M., & Wekhof, T. (2021). The effect of culture on 
energy efficient vehicle ownership. Journal of Environ-
mental Economics and Management, 105, 102400. https:// 
doi. org/ 10. 1016/j. jeem. 2020. 102400

German Federal Ministry for Economic Affairs and Energy. 
(2014). Ein gutes Stuck Arbeit. Die Energie der Zuku-
nft. Erster Fortschrittsbericht zur Energiewende, 1–188. 
https:// www. bmwk. de/ Redak tion/ DE/ Publi katio nen/ Energ 
ie/ forts chrit tsber icht. html. Accessed 1 June 2023.

German Federal Ministry for The Environment, Nature Conser-
vation and Nuclear Safety. (2013). Umweltbewusstsein in 
Deutschland 2012: Ergebnisse einer repräsentativen Bev-
ölkerungsumfrage, 1–84. https:// www. umwel tbund esamt. 
de/ publi katio nen/ umwel tbewu sstse in- in- deuts chland- 2012. 
Accessed 1 June 2023.

González-Torres, M., Pérez-Lombard, L., Coronel, J. F., Maes-
tre, I. R., & Paolo, B. (2022). Activity and efficiency 
trends for the residential sector across countries. Energy 
and Buildings, 273, 112428. https:// doi. org/ 10. 1016/j. 
enbui ld. 2022. 112428

Guo, Z., Zhou, K., Zhang, C., Lu, X., Chen, W., & Yang, S. 
(2018). Residential electricity consumption behavior: 
Influencing factors, related theories and intervention strat-
egies. Renewable and Sustainable Energy Reviews, 81, 
399–412. https:// doi. org/ 10. 1016/j. rser. 2017. 07. 046

Hauser, W. (2013). Analysis and agent-based modelling of life-
style aspects influencing the residential energy demand 
in France and Germany. Institut für Sozialwissenschaften 
der Universität Stuttgart. https:// elib. uni- stutt gart. de/ bitst 
ream/ 11682/ 5664/1/ Diss_ WH. pdf. Accessed 1 June 2023.

Insitute for Socio-Cultural Research. (2020). http:// www. socio 
dimen sions. com/. Accessed 1 June 2023.

https://doi.org/10.2190/UBD5-4Y9B-61EF-WUM6
https://doi.org/10.2190/UBD5-4Y9B-61EF-WUM6
https://doi.org/10.1016/j.jenvp.2017.05.002
https://doi.org/10.1016/j.jenvp.2017.05.002
https://doi.org/10.1016/j.ecolecon.2012.07.013
https://doi.org/10.1016/j.ecolecon.2012.07.013
https://doi.org/10.1016/j.geoforum.2006.05.002
https://doi.org/10.1016/j.geoforum.2006.05.002
https://doi.org/10.3390/su11185034
https://doi.org/10.3390/su11185034
https://doi.org/10.1016/j.tra.2005.12.006
https://doi.org/10.1016/j.erss.2017.10.040
https://doi.org/10.1016/j.erss.2017.10.040
https://doi.org/10.1016/j.cobeha.2021.02.022
https://doi.org/10.1016/j.cobeha.2021.02.022
http://lup.lub.lu.se/record/4279379
http://lup.lub.lu.se/record/4279379
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-strategy--the-energy-efficiency.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-strategy--the-energy-efficiency.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-strategy--the-energy-efficiency.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/65602/6927-energy-efficiency-strategy--the-energy-efficiency.pdf
https://doi.org/10.3389/fenrg.2015.00029
https://doi.org/10.3389/fenrg.2015.00029
https://edoc.unibas.ch/73157/
https://edoc.unibas.ch/73157/
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1037/0033-2909.112.1.155
https://ens.dk/sites/ens.dk/files/Analyser/danishclimatepolicyplan_uk.pdf
https://ens.dk/sites/ens.dk/files/Analyser/danishclimatepolicyplan_uk.pdf
https://doi.org/10.1016/j.tourman.2009.06.002
https://doi.org/10.1016/j.tourman.2009.06.002
https://www.government.nl/documents/reports/2011/11/01/energy-report-2011
https://www.government.nl/documents/reports/2011/11/01/energy-report-2011
https://www.government.nl/documents/reports/2011/11/01/energy-report-2011
https://doi.org/10.1016/B978-044450871-3/50148-0
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Tourism_statistics
https://doi.org/10.1016/j.jeem.2020.102400
https://doi.org/10.1016/j.jeem.2020.102400
https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/fortschrittsbericht.html
https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/fortschrittsbericht.html
https://www.umweltbundesamt.de/publikationen/umweltbewusstsein-in-deutschland-2012
https://www.umweltbundesamt.de/publikationen/umweltbewusstsein-in-deutschland-2012
https://doi.org/10.1016/j.enbuild.2022.112428
https://doi.org/10.1016/j.enbuild.2022.112428
https://doi.org/10.1016/j.rser.2017.07.046
https://elib.uni-stuttgart.de/bitstream/11682/5664/1/Diss_WH.pdf
https://elib.uni-stuttgart.de/bitstream/11682/5664/1/Diss_WH.pdf
http://www.sociodimensions.com/
http://www.sociodimensions.com/


Energy Efficiency           (2023) 16:49  

1 3

Page 25 of 26    49 

Vol.: (0123456789)

Iweka, O., Liu, S., Shukla, A., & Yan, D. (2019). Energy and 
behaviour at home: a review of intervention methods and 
practices. Energy Research & Social Science, 57, 101238. 
https:// doi. org/ 10. 1016/j. erss. 2019. 101238

Jansson, J., Marell, A., & Nordlund, A. (2009). Elucidating 
green consumers: A cluster analytic approach on proenvi-
ronmental purchase and curtailment behaviors. Journal of 
Euromarketing, 18(4), 245–267. https:// doi. org/ 10. 1080/ 
10496 48090 33642 42

Jobin, M. (2015). Effizienz und Suffizienz in Schweizer Haush-
alten: Der Einfluss der Lebensführung auf stromsparende 
Handlungen (Unpublished master’s thesis). University of 
Basel.

Kleinhückelkotten, S. (2005). Suffizienz und Lebensstile: Ansätze für 
eine milieuorientierte Nachhaltigkeitskommunikation. Berlin: 
Berliner Wissenschafts-Verlag (BWV).

Kleinhückelkotten, S., Neitzke, H.-P., & Moser, S. (2016). 
Repräsentative Erhebung von Pro-Kopf-Verbräuchen 
natürlicher Ressourcen in Deutschland (nach Bev-
ölkerungsgruppen), Texte 39/2016, 1–143. https:// www. 
umwel tbund esamt. de/ publi katio nen/ repra esent ative- erheb 
ung- von- pro- kopf- verbr aeuch en. Accessed 1 June 2023.

Kleinhückelkotten, S., & Wegner, E. (2010). Nachhaltigkeit 
kommunizieren: Zielgruppen, Zugänge, Methoden (2., 
überarb. Aufl.). Hannover: ECOLOG-Inst

Klöckner, C. A. (2015). The psychology of pro-environmen-
tal communication: Beyond standard information strate-
gies. Springer.

Kormos, C., & Gifford, R. (2014). The validity of self-report 
measures of proenvironmental behavior: A meta-ana-
lytic review. Journal of Environmental Psychology, 40, 
359–371. https:// doi. org/ 10. 1016/j. jenvp. 2014. 09. 003

Lee, H.-J., Lim, H., Jolly, L. D., & Lee, J. (2009). Consumer 
lifestyles and adoption of high-technology products: A 
case of South Korea. Journal of International Consumer 
Marketing, 21(2), 153–167. https:// doi. org/ 10. 1080/ 08961 
53080 21538 54

Lenzen, M., Sun, Y.-Y., Faturay, F., Ting, Y.-P., Geschke, A., & 
Malik, A. (2018). The carbon footprint of global tourism. 
Nature Climate Change, 8(6), 522–528. https:// doi. org/ 10. 
1038/ s41558- 018- 0141-x

Lorimer, S., Jang, M., & Thielen, K. (2013). The impact of 
hedonism on domestic hot water energy demand for show-
ering − the case of the Schanzenfest, Hamburg. In A. 
Hakansson, M. Höjer, R. J. Howlett, & L. C. Jain (Eds.), 
Sustainability in Energy and Buildings (pp. 85–94). 
Springer. https:// doi. org/ 10. 1007/ 978-3- 642- 36645-1_8

Malone, S., McCabe, S., & Smith, A. P. (2014). The role of 
hedonism in ethical tourism. Annals of Tourism Research, 
44, 241–254. https:// doi. org/ 10. 1016/j. annals. 2013. 10. 005

McLoughlin, F., Duffy, A., & Conlon, M. (2012). Character-
ising domestic electricity consumption patterns by dwell-
ing and occupant socio-economic variables: An Irish case 
study. Energy and Buildings, 48, 240–248. https:// doi. org/ 
10. 1016/j. enbui ld. 2012. 01. 037

Menn, A. (2011). Lebensstile und suffiziente Mobilität: Eine 
empirische Lebensstilanalyse zur Untersuchung suffi-
zienten Verhaltens und der Anschlussfähigkeit für Suffi-
zienz im Mobilitätsbereich (Unpublished master’s thesis). 
University of Basel.

Möser, G., & Bamberg, S. (2008). The effectiveness of soft trans-
port policy measures: A critical assessment and meta-anal-
ysis of empirical evidence. Journal of Environmental Psy-
chology, 28(1), 10–26. https:// doi. org/ 10. 1016/j. jenvp. 2007. 
09. 001

Mosler, H.-J., & Tobias, R. (2007). Umweltpsychologische 
Interventionsformen neu gedacht.  https:// doi. org/ 10. 5167/ 
UZH- 121734

OANDA. (2020). Exchange rate calculator. https:// www1. 
oanda. com/ lang/ de/ curre ncy/ conve rter/. Accessed 1 June 
2023.

Otte, G. (2004). Sozialstrukturanalysen mit Lebensstilen: Eine 
Studie zur theoretischen und methodischen Neuorien-
tierung der Lebensstilforschung (1st ed.). VS Verlag für 
Sozialwissenschaften. https:// www. sprin ger. com/ de/ book/ 
97833 22993 359. Accessed 7 March 2019

Otte, G. (2005). Entwicklung und Test einer integrativen Typolo-
gie der Lebensführung für die Bundesrepublik Deutschland 
Construction and Test of an Integrative Lifestyle-Typology 
for German. Zeitschrift Für Soziologie, 6, 442–467.

Otte, G. (2013). Die Lebensführungstypologie von Gunnar 
Otte - Hinweise zur Datenerhebung und Personenklas-
sifikation. http:// docpl ayer. org/ 26255 724- Die- leben sfueh 
rungs typol ogie- von- gunnar- otte- hinwe ise- zur- daten erheb 
ung- und- perso nenkl assifi kati on. html. Accessed 3 Septem-
ber 2020

Otte, G. (2019). Weiterentwicklung der Lebensführungsty-
pologie, Version 2019. Johannes Gutenberg Universität 
Mainz. https:// sozia lstru ktur. sozio logie. unima inz. de/ files/ 
2019/ 12/ Otte2 019- Weite rentw icklu ng- der- Leben sf% C3% 
BChru ngsty polog ie- Versi on- 2019. pdf. Accessed 1 June 
2023.

Otte, G., & Baur, N. (2008). Urbanism as a way of life? Räu-
mliche Variationen der Lebensführung in Deutschland 
/ Urbanism as a Way of Life? Spatial Variations in Life-
styles in Germany. Zeitschrift Für Soziologie, 37(2), 
93–116. https:// doi. org/ 10. 1515/ zfsoz- 2008- 0201

Schubert, I., Sohre, A., & Ströbel, M. (2020). The role of life-
style, quality of life preferences and geographical context 
in personal air travel. Journal of Sustainable Tourism, 
28(10), 1519–1550. https:// doi. org/ 10. 1080/ 09669 582. 
2020. 17452 14

Seidl, R., Moser, C., & Blumer, Y. (2017). Navigating behav-
ioral energy sufficiency. Results from a survey in Swiss 
cities on potential behavior change. PLOS One, 12(10), 
e0185963. https:// doi. org/ 10. 1371/ journ al. pone. 01859 63

Sinus. (2020). Die Sinus-Milieus in der Schweiz. https:// www. 
sinus- insti tut. de/. Accessed 1 June 2023.

Steg, L., & Vlek, C. (2009). Encouraging pro-environmental 
behaviour: An integrative review and research agenda. 
Journal of Environmental Psychology, 29(3), 309–317. 
https:// doi. org/ 10. 1016/j. jenvp. 2008. 10. 004

Sütterlin, B., Brunner, T. A., & Siegrist, M. (2011). Who puts 
the most energy into energy conservation? A segmenta-
tion of energy consumers based on energy-related behav-
ioral characteristics. Energy Policy, 39(12), 8137–8152. 
https:// doi. org/ 10. 1016/j. enpol. 2011. 10. 008

Swiss Federal Council. (2013). Botschaft zum ersten Massnah-
menpaket der Energiestrategie 2050 (Revision des Ener-
gierechts) und zur Volksinitiative «Für den geordneten 
Ausstieg aus der Atomenergie (Atomausstiegsinitiative)». 

https://doi.org/10.1016/j.erss.2019.101238
https://doi.org/10.1080/10496480903364242
https://doi.org/10.1080/10496480903364242
https://www.umweltbundesamt.de/publikationen/repraesentative-erhebung-von-pro-kopf-verbraeuchen
https://www.umweltbundesamt.de/publikationen/repraesentative-erhebung-von-pro-kopf-verbraeuchen
https://www.umweltbundesamt.de/publikationen/repraesentative-erhebung-von-pro-kopf-verbraeuchen
https://doi.org/10.1016/j.jenvp.2014.09.003
https://doi.org/10.1080/08961530802153854
https://doi.org/10.1080/08961530802153854
https://doi.org/10.1038/s41558-018-0141-x
https://doi.org/10.1038/s41558-018-0141-x
https://doi.org/10.1007/978-3-642-36645-1_8
https://doi.org/10.1016/j.annals.2013.10.005
https://doi.org/10.1016/j.enbuild.2012.01.037
https://doi.org/10.1016/j.enbuild.2012.01.037
https://doi.org/10.1016/j.jenvp.2007.09.001
https://doi.org/10.1016/j.jenvp.2007.09.001
https://doi.org/10.5167/UZH-121734
https://doi.org/10.5167/UZH-121734
https://www1.oanda.com/lang/de/currency/converter/
https://www1.oanda.com/lang/de/currency/converter/
https://www.springer.com/de/book/9783322993359
https://www.springer.com/de/book/9783322993359
http://docplayer.org/26255724-Die-lebensfuehrungstypologie-von-gunnar-otte-hinweise-zur-datenerhebung-und-personenklassifikation.html
http://docplayer.org/26255724-Die-lebensfuehrungstypologie-von-gunnar-otte-hinweise-zur-datenerhebung-und-personenklassifikation.html
http://docplayer.org/26255724-Die-lebensfuehrungstypologie-von-gunnar-otte-hinweise-zur-datenerhebung-und-personenklassifikation.html
https://sozialstruktur.soziologie.unimainz.de/files/2019/12/Otte2019-Weiterentwicklung-der-Lebensf%C3%BChrungstypologie-Version-2019.pdf
https://sozialstruktur.soziologie.unimainz.de/files/2019/12/Otte2019-Weiterentwicklung-der-Lebensf%C3%BChrungstypologie-Version-2019.pdf
https://sozialstruktur.soziologie.unimainz.de/files/2019/12/Otte2019-Weiterentwicklung-der-Lebensf%C3%BChrungstypologie-Version-2019.pdf
https://doi.org/10.1515/zfsoz-2008-0201
https://doi.org/10.1080/09669582.2020.1745214
https://doi.org/10.1080/09669582.2020.1745214
https://doi.org/10.1371/journal.pone.0185963
https://www.sinus-institut.de/
https://www.sinus-institut.de/
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1016/j.enpol.2011.10.008


 Energy Efficiency           (2023) 16:49 

1 3

   49  Page 26 of 26

Vol:. (1234567890)

https:// www. admin. ch/ opc/ de/ feder al- gazet te/ 2013/ 7561. 
pdf. Accessed 3 September 2020

Swiss Federal Statistical Office. (2016a). Durchschnittsalter der 
ständigen Wohnbevölkerung nach Staatsangehörigkeitskat-
egorie, Geschlecht und Kanton. https:// www. bfs. admin. 
ch/ bfs/ de/ home/ stati stiken/ katal oge- daten banken/ tabel len. 
asset detail. 291224. html. Accessed 1 June 2023.

Swiss Federal Statistical Office. (2016b). Statistischer Atlas der 
Schweiz. https:// www. atlas. bfs. admin. ch/ maps/ 13/ de/ 12097_ 
3046_ 3032_ 70/ 20029. html. Accessed 1 June 2023.

Swiss Federal Statistical Office. (2017a). Höchste abgeschloss-
ene Ausbildung, nach Migrationsstatus, verschiedenen 
soziodemografischen Merkmalen und Grossregion. 
https:// www. bfs. admin. ch/ bfs/ de/ home/ stati stiken/ katal 
oge- daten banken/ tabel len. asset detail. 39229 68. html. 
Accessed 1 June 2023.

Swiss Federal Statistical Office. (2017b). Haushaltseinkommen und 
-ausgaben sämtlicher Haushalte nach Jahr. https:// www. bfs. 
admin. ch/ bfs/ de/ home/ stati stiken/ wirts chaft liche- sozia le- situa 
tion- bevoe lkeru ng/ einko mmen- verbr auch- vermo egen/ haush 
altsb udget. asset detail. 38657 67. html. Accessed 1 June 2023.

Swiss Federal Statistical Office. (2018). Ständige Wohnbev-
ölkerung nach Geschlecht und Staatsangehörigkeitskat-
egorie, definitive Jahresergebnisse, 2005–2017. https:// 
www. bfs. admin. ch/ bfs/ de/ home/ stati stiken/ bevoe lkeru ng. 
asset detail. 58861 41. html. Accessed 1 June 2023.

Swiss Federal Statistical Office. (2019). Preisniveauindizes im 
internationalen Vergleich (38 europäische Länder). https:// 
www. bfs. admin. ch/ bfs/ de/ home/ stati stiken/ katal oge- daten 
banken/ tabel len. asset detail. 69263 11. html. Accessed 1 
June 2023.

Tetlow, R. M., Beaman, C. P., Elmualim, A. A., & Couling, K. 
(2014). Simple prompts reduce inadvertent energy con-
sumption from lighting in office buildings. Building and 
Environment, 81, 234–242. https:// doi. org/ 10. 1016/j. build 
env. 2014. 07. 003

Tiefenbeck, V., Götte, L., Degen, K., Tasic, V., & Staake, T. (2014). 
ewz-Amphiro study: On the effectiveness of real-time feed-
back: The influence of demographics, attitudes, and personal-
ity traits. Swiss Federal Office of Energy. https:// www. amphi 
ro. com/ wpcon tent/ uploa ds/ 2016/ 05/ Amphi ro- ewz- study_ 
2014. pdf. Accessed 4 Sep 2020.

Tiefenbeck, V., Goette, L., Degen, K., Tasic, V., Fleisch, E., 
Lalive, R., & Staake, T. (2016). Overcoming salience bias: 
How real-time feedback fosters resource conservation. 

Management Science, 64(3), 1458–1476. https:// doi. org/ 
10. 1287/ mnsc. 2016. 2646

Tiefenbeck, V., Wörner, A., Schöb, S., Fleisch, E., & Staake, T. 
(2019). Real-time feedback promotes energy conservation 
in the absence of volunteer selection bias and monetary 
incentives. Nature Energy, 4(1), 35–41. https:// doi. org/ 10. 
1038/ s41560- 018- 0282-1

Tomic, U. (2016). Lebensführungsspezifische Unterschiede im 
Energieverbrauchsverhalten privater Haushalte: Eine quan-
titative Untersuchung von 3 Fallbeispielen aus dem Bere-
ich Raum-/Wasserheizung, Stromverbrauch und Mobil-
ität anhand des Swiss Household Energy Data Surveys 
(SHEDS) 2016 (Unpublished master’s thesis). University of 
Basel.

Tweed, C., Humes, N., & Zapata-Lancaster, G. (2015). The 
changing landscape of thermal experience and warmth 
in older people’s dwellings. Energy Policy, 84, 223–232. 
https:// doi. org/ 10. 1016/j. enpol. 2015. 03. 011

Vesely, S., & Klöckner, C. A. (2020). Social desirability in 
environmental psychology research: three meta-analyses. 
Frontiers in Psychology, 11. https:// www. front iersin. org/ 
artic le/ 10. 3389/ fpsyg. 2020. 01395. Accessed 29 January 
2022

Weber, S., Burger, P., Farsi, M., Martinez-Cruz, A. L., Punti-
roli, M., Schubert, I., & Volland, B. (2017). Swiss House-
hold Energy Demand Survey (SHEDS): Objectives, 
design, and implementation (Working Paper No. 17–14). 
IRENE Working Paper. https:// www. econs tor. eu/ handle/ 
10419/ 191509. Accessed 22 March 2019

Whitmarsh, L., & O’Neill, S. (2010). Green identity, green liv-
ing? The role of pro-environmental self-identity in deter-
mining consistency across diverse pro-environmental 
behaviours. Journal of Environmental Psychology, 30(3), 
305–314. https:// doi. org/ 10. 1016/j. jenvp. 2010. 01. 003

Wolske, K. S., Gillingham, K. T., & Schultz, P. W. (2020). 
Peer influence on household energy behaviours. 
Nature Energy, 5(3), 202–212. https:// doi. org/ 10. 1038/ 
s41560- 019- 0541-9

Publisher’s note Springer Nature remains neutral with regard 
to jurisdictional claims in published maps and institutional 
affiliations.

https://www.admin.ch/opc/de/federal-gazette/2013/7561.pdf
https://www.admin.ch/opc/de/federal-gazette/2013/7561.pdf
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.291224.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.291224.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.291224.html
https://www.atlas.bfs.admin.ch/maps/13/de/12097_3046_3032_70/20029.html
https://www.atlas.bfs.admin.ch/maps/13/de/12097_3046_3032_70/20029.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.3922968.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.3922968.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftliche-soziale-situation-bevoelkerung/einkommen-verbrauch-vermoegen/haushaltsbudget.assetdetail.3865767.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftliche-soziale-situation-bevoelkerung/einkommen-verbrauch-vermoegen/haushaltsbudget.assetdetail.3865767.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftliche-soziale-situation-bevoelkerung/einkommen-verbrauch-vermoegen/haushaltsbudget.assetdetail.3865767.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/wirtschaftliche-soziale-situation-bevoelkerung/einkommen-verbrauch-vermoegen/haushaltsbudget.assetdetail.3865767.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung.assetdetail.5886141.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung.assetdetail.5886141.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/bevoelkerung.assetdetail.5886141.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.6926311.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.6926311.html
https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-datenbanken/tabellen.assetdetail.6926311.html
https://doi.org/10.1016/j.buildenv.2014.07.003
https://doi.org/10.1016/j.buildenv.2014.07.003
https://www.amphiro.com/wpcontent/uploads/2016/05/Amphiro-ewz-study_2014.pdf
https://www.amphiro.com/wpcontent/uploads/2016/05/Amphiro-ewz-study_2014.pdf
https://www.amphiro.com/wpcontent/uploads/2016/05/Amphiro-ewz-study_2014.pdf
https://doi.org/10.1287/mnsc.2016.2646
https://doi.org/10.1287/mnsc.2016.2646
https://doi.org/10.1038/s41560-018-0282-1
https://doi.org/10.1038/s41560-018-0282-1
https://doi.org/10.1016/j.enpol.2015.03.011
https://www.frontiersin.org/article/10.3389/fpsyg.2020.01395
https://www.frontiersin.org/article/10.3389/fpsyg.2020.01395
https://www.econstor.eu/handle/10419/191509
https://www.econstor.eu/handle/10419/191509
https://doi.org/10.1016/j.jenvp.2010.01.003
https://doi.org/10.1038/s41560-019-0541-9
https://doi.org/10.1038/s41560-019-0541-9

	The utility of using a top-down conduct-of-life-based approach for explaining energy consumption behaviour: evidence from Switzerland
	Abstract 
	Introduction
	Theoretical background
	Theoretical foundation of the Otte conduct of life typology
	Description of Otte’s dimensions and conduct of life groups
	Investigated types of energy consumption behaviour
	Hypotheses on conduct of life differences in energy consumption behaviour
	Showering
	Endowment IEE
	Air travel


	Method
	Data
	Independent variable: Otte’s conduct of life typology
	Dependent variables: three types of energy consumption behaviour

	Results
	Discussion
	Summary of the main findings
	Showering frequency
	Endowment with IEE
	Air travel frequency

	Tailoring interventions: applying intervention types to our findings
	Tailored intervention suggestions for showering
	Tailored intervention suggestions for endowment with IEE
	Tailored intervention suggestions for air travel
	Summary

	Limitations

	Conclusion
	Acknowledgements 
	Anchor 30
	Appendix 3. Derivation of hypothesis regarding conduct of life differences in energy consumption behaviour
	Traditional workers
	Conventionalists
	Conservatives
	Home-centred
	Advancement-oriented
	Liberals
	Entertainment-oriented
	Hedonists
	Reflexives

	References


