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1. Introduction
Consumption is a key lever to achieving more sustainable development: unsustainable consumption patterns are major causes of global environmental deterioration, including the overexploitation of renewable resources and the use of nonrenewable resources with their associated environmental impacts. In environmental terms, the European Environmental Agency report on ‘Household consumption and the environment’ (EEA 2005) identifies the need areas of food,
housing, personal travel/mobility as well as tourism to be the four major areas of
household consumption with the highest negative environmental impacts.
With regard to development trends, household consumption expenditure per
capita in the EU-15 Member States has increased by approximately one third in
the last fifteen years (EEA 2005). For the period until 2020, consumption growth
is expected to continue approximately at the same rate as GDP growth, i.e. 2-3%
annually. Technological innovations have reduced the energy and material intensity of most products. However, the increasing volumes of consumed goods have
outweighed these gains: Household energy consumption contributes to almost
30% to the total final energy consumption and is, after transport, the second most
rapidly growing area of energy use.
This paper will focus on the area of residential buildings. It will give an overview of the literature regarding individual consumer decisions on energy demand
in the context of sustainable consumption. We will focus on the economic literature and especially on discrete choice models, we will, however, explicitly consider contributions from other socio-economic literature, and we will deal with
gender aspects regarding household decisions on energy consumption. We will
particularly ask for the determinants of sustainable energy consumption regarding
the following concrete environmental technologies: Green electricity, domestic
appliances and micro-power.
We are aware that the individual consumer is embedded in a specific institutional setting that already determines a certain part of his energy consumption. He
may be a tenant and his landlord may not be interested in energy saving investments, energy costs may even not be in the focus of his own interest. However,
any energy consumption needs an individual decision, may it be aware or unaware. And this is the decision process we would like to analyse, hopefully making it more transparent.
The paper is structured as follows: We will start with a definition of sustainable
consumption. In the next step, we will review the general socio-economic literature regarding individual decisions on energy demand and on general factors influencing sustainable energy use. On this basis, section 3 will present economic
contributions on the subject. Gender aspects will be discussed in a separate section. A review of the literature with regard to three concrete technologies (green
electricity, domestic appliances, micro-power) will follow. Finally we will draw
some conclusions with hypotheses regarding the three concrete technologies, and
will briefly discuss research needs.
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2. Definitions of sustainable consumption
“Over the last decade or so, there has been a wealth of social and natural scientific debate about the environmental consequences of contemporary consumption
and there is, by now, something of a consensus. It is clear that lifestyles, especially
in the West, will have to change if there is to be any chance of averting the longterm consequences of resource depletion, global warming, the loss of biodiversity,
the production of waste or the pollution and destruction of valued 'natural' environments” (Shove 2003, p. 1).
Based on the classic description and definition of the Brundtland Report
(WCED 1987, p. 43), Sustainable Consumption is now defined as: “[T]he use of
goods and services that respond to basic needs and bring a better quality of life,
while minimising the use of natural resources, toxic materials and emissions of
waste and pollutants over the life cycle, so as not to jeopardise the needs of future
generations” (OECD 2002, p. 16).
Sustainable consumption is seen as a process involving negotiation and the
building of consensus – in some areas this process competes with conventional
market operations. This means that if new consumption strategies are to be
achieved, all actors must be willing to engage in discourse. Hansen/Schrader
(1997, p. 455) point out that the normative judgement of sustainable development
and the corresponding sustainable consumption “has to be given additional legitimacy by a societal discourse” and practice.
Sustainable consumption has to be understood as a societal field of action,
which could be characterised by three interacting areas of action:
• the individual area of action (divided in two sub-areas): demand-side area,
which includes consumption activities in the context of households as well as
of professional procurement activities (of both large-scale private-sector
companies and the public sector) and the informal area, in which private consumers undertake informal activities (e.g. unpaid household work), which are
not market-oriented and are thus not visible on the level of demand;
• the supply-side and structural area of action, which includes the activities of
companies and also governmental bodies to provide sustainable products, services and information;
• the socio-political area of action, which includes the activities of governmental
bodies but also of organisations and associations to form the general framework for governance in both the individual and supply-side or structural area
of action. Furthermore, in this area of action societal factors of consumption
behaviour such as visions and moral concepts will be formed.
The three areas are interrelated: Consumer behaviour is based on individual decisions, individual behaviour, however, largely depends on supply-side measures, an
appropriate infrastructure (e.g. the availability of energy-efficient household
equipment) and socio-political factors (e.g. if systems of emissions trading or ecolabels exist).
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Eberle, Brohmann and Graulich (2004) look at sustainable consumption as a
more ecological but also socially … way of buying and using goods and services.
Individual and societal consumption behaviour is embedded in daily routines and
influenced by a variety of contextual factors such as specific lifestyles, social environment (neighbourhood, favoured peer groups), systems of infrastructure, habits and routines (Shove and Warde, 1998; Empacher, 2003; Shove 2003): with this
in mind, sustainable consumption encompasses a range of very diverse fields of
action and needs of change.
There is consensus among experts that the implementation of more sustainable
consumption behaviour requires not only awareness among consumers, but also
changed social and economic structures: Consumption is a “socially constructed
historically changing process” (Bocock 1993, p. 45). Several authors (e.g. Fichter
2005; van Vliet 2002) underline the need and notion of new product policies and
the important role of consumers in this regard: “people are not simply endconsumers entirely isolated from the production process” (van Vliet, Chapells and
Shove 2005, p. 17) but “they participate in the organisation of productionconsumption cycles” (van Vliet, 2002, p. 53).
On the one hand, every decision of purchase is also a vote for or against certain
production conditions (with environmental effects as well as social conditions); on
the other hand, “the existence of a suitable supply” (Hansen and Schrader 1997, p.
463) is crucial for the transition to more sustainable consumption. “The creation
of an awareness that an ignorant ’business as usual’ attitude does not only promote
inaction but constitutes an active immoral act is hence a necessary prerequisite for
a change towards sustainable consumption” (Hansen/Schrader 1997, p. 459). Empirical data show that this awareness already exists (in western societies): 75% of
German consumers agree with the opinion that users are able to put considerable
pressure on producers.
In that regard, consumers follow the concept of a “co-producer” (Hansen and
Hennig 1995). The comprehensive (economic) debate during the first years of the
2000s on the function of consumption as utility production – among other areas in
the field of behavioural economics (Belz and Egger 2001; Belz 2001; Scherhorn
1994) – reveals numerous points of contact which have to be considered in a strategy for change. When taking all these aspects into account it becomes clear and
was stated by Jackson (cit. Kaenzig and Wüstenhagen 2006, p. 295) that sustainable behaviour is “a function of partly attitudes and intentions, partly of habitual
responses, and partly of the situational constraints and conditions under which
people operate.” A variety of models and theories deals with aspects of decisionmaking in the consumption sector. Three main disciplines should be stressed here:
(Behavioural) economics, social psychology (environmental psychology) and sociology (cultural anthropology, sociology of technology). Their contributions will
be briefly described in the next section.
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3. Consumer behaviour: Theory and models at the
level of the individual

3.1. Socio-economic and psychological approaches
The central model of consumption in market economies has traditionally been
that of consumer sovereignty. “It postulates that consumers in the market should
be sovereign and that they are indeed sovereign, at least partly. Prerequisites for
consumer sovereignty are freedom of consumption, on the demand side and (perfect) competition, on the supply side. Given their preferences, consumers can decide which goods they want to purchase at what price” (Hansen and Schrader
1997, p. 447).
New approaches of behavioural economics/rational choice already incorporate
empirical results of psychology. The model of bounded rationality assumes – and
is backed by empirical data – that individuals have difficulty processing all of the
information that is available to them. The main assumption is that decision processes are shortened by rules of behaviour or routines as a result of limited capacities for processing information (Kirchgässner 1993; Beltz 2005). The approach of
bounded rationality can also be interpreted from an economic perspective since
the time- and resource-consuming effort of information can be interpreted as costs.
Since information has positive costs, the approach of bounded rationality is compatible with the approach of consumer sovereignty: The individual consumer himself decides on the appropriate strategy for how to optimise information cost. Thus
it is not surprising that the recent literature highlights that consumer strategies and
instruments addressing the model of rational consumer choice by a more elaborate
information policy and price signals show “only limited success in changing unsustainable behaviour” (Kaenzig and Wüstenhagen 2006, p. 295). Information has
a) positive costs and b) may lead to a behaviour that is not optimal from an individual perspective. However, with regard to energy consumption this perspective
may change due to increasing energy prices since this induces significant financial
incentives for energy-saving behaviour.
Economic psychologists have found that people are more sensitive to losses
than to gains (Kahneman and Tversky 2002). This is clearly reflected in energyrelated decisions where decision makers consistently value the investments higher
than the gains from cost savings.
Apart from questions of awareness and social and economic framework conditions, attention has focused on the issue of how to stimulate and consolidate
changed – in the sense of sustainability-oriented – behaviour and individual decisions. Sustainable consumption in itself is not behaviour but rather a consequence
of behaviour (i.e. decisions). Following the concept of Jager (2000), Martiskainen
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(2007) associates the different types of behaviour with a four-fold typology which
is shown in Table 1.
Table 1. Typology of consumer behaviour
Individual determined

Socially determined

Automated
Repetition/habit:
•
conditioning

Imitation:
•
social learning
normative conduct

Reasoned
Deliberation
•
Planned behaviour
o Attitudes
o Behavioural
control
Social comparison
•
Planned behaviour
o Social norm
•
Relative
deprivation/social comparison

Source: Martiskainen 2007, p. 19.

Several psychological approaches must be taken into account when reflecting
on consumer behaviour. Table 2 shows the most prominent psychological models
and approaches that have been applied to explain the failure or the success of motivating changes.
Behavioural research focuses on individuals’ reactions to various stimuli or
consequences of behaviour while cognitive research stresses consumer and product information and its environment.
Attitude-behaviour models have been dominant in social psychology research
for a long time, e.g. models for energy conservation. A variety of such models exists and has evolved over the years.
Other models are linked to moral aspects of behaviour, norms and values (Stern
2000; Martiskainen 2007). Here, participation and the possibility to gain behavioural competence are variables of behavioural change as Kaplan (2000) discussed
within his approach of the “Reasonable Person Model”.

3.2. Individual decisions and context
Individual choice is moderated by contextual conditions at different levels.
There is no “one-dimensional” consumer behaviour – moreover, such behaviour
results from “a diverse and interdependent mix of roles as citizen, market participant, employee and as member of a household or family performing coordination,
repair, provisioning and purchasing functions” (Wissenschaftlicher Beirat für
Verbraucher- und Ernährungspolitik beim BMVEL 2003, p. 21).
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Table 2. Psychological schools on consumer behaviour
Behavioural approaches

Representative
Behaviourism (B.F. Skinner)

Cognitive approaches

Problem solving with respect to
cognitive structures and previous experience (De Young
1990)

Attitude-behaviour
models

Theory of reasoned action
(TRA) (Fishbein and Ajzen
1975);
Theory of Planned Behaviour
(e.g. Ajzen 1985; 2002) (Corbett 2005)
Observational learning Bandura
1986
VBN (Stern 2000)

Social cognitive
theory
Value-belief-norm
theory
Reasonable Person
Model

Issues
Reaction to stimuli in the immediate environment, learning
from the immediate consequences of action (positive or
negative feedback)
Social meaning of the costs and
benefits of current energy use

Predicts behaviour on the basis
of attitudes, norms and behavioural intentions

(Kaplan 2000)

Source: Brohmann 2008 (based on Heiskanen 2008)

Cultural anthropologists debate that goods have – besides their usefulness – different functions. Among other things, they point out the significance of consumption as non-verbal means of communication: “goods allow communication, they
create identity and establish relationships. But also they exclude as well as they
include since goods are a mean of distinction” (Bartiaux 2003, p. 1240).
Douglas and Isherwood (1979) suggested as a hypothesis that people buy certain products and types of equipment to increase their ‘personal availability’ and
discussed the time-space structure of household labour. They outlined the division
of labour between the sexes and the limitation of the action radius of women suffering from periodicity constraints.
Since Bourdieu (Bourdieu 1984) elaborated and described the symbolic significance of specific forms of consumption in the early 1980s, a number of debates
about the relation between consumption and the production and reproduction of
social difference have taken place.
Daily “micro-decisions” are part of the process of identity management – a
concept that was developed and described mainly by French sociologists in the
1990s (Tap 1998). Kaufmann (Kaufmann 1993 und 1997) differentiates this approach with regard to housework and its share in self-identity construction.
Bartiaux (Bartiaux 2003, p. 1240) exemplifies the meaning and gender aspects
of different appliances: “Housework nowadays implies the use of electric appli-
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ances and there are gender differences in their associated meanings: men are attributing an instrumental value to these objects which represent their social
achievements whereas women more often insist on the objects’ symbolic value
that represent affective ties.”
Technical sociologists discuss the concept of lifestyle regarding consumption
practices with the implications of context and follow the definition of Giddens
(1991, p. 81): “A lifestyle can be defined as a more or less integrated set of practices which an individual embraces, not only because such practices fulfil utilitarian needs, but because they give material form to a particular ‘narrative of selfidentity’. (Van Vliet 2002 p. 13) They herewith build on the structuration theory of
Giddens (1991) and study different types of behaviour of individuals and the underlying reasons and motives in the context of social practices: “Beliefs, norms
and values […] are therefore not assumed to exist in a ‘social vacuum’ – but in a
context” (Van Vliet 2002, p. 11).

3.3. Studies on energy consumption
Three different psychological schools are the main contributors to the field of
energy: behavioural psychology, cognitive psychology, and social psychology
(especially attitude-behaviour models). Most of these approaches stem from and
were focused on the individual perspective of behavioural change.
In the meantime more psychologists - involved in evaluating energy-related behaviour - stress the role of participation, social context and peer-to-peer networks
as well as macro-level factors contributing to energy use, such as technology,
economy or institutions and culture (Abrahamse 2005).
There is also an increasing debate about the “social dilemmas” related to energy conservation or/and the use of green electricity: in both cases it is the cumulative impact of the behaviour of all consumers that counts. Meanwhile, psychologists and social psychologists are extending their models beyond the traditional
individualistic focus and follow the ideas of a more holistic social-ecological
framework (in detail see Kurz 2002).
As regards the use of energy, sociologists have stated that people do not actively consume energy, but use energy services to raise their family, or run a business, for example (Wilhite et al 2000). Due to the historically centralised system
of supply, users have (had) little involvement and responsibility. Energy use in the
home is mostly invisible, and our energy consuming behaviour is based on habits
and routines.
In this context, the sociological and socio-technical research is very critical towards existing – single-issue – instruments and measures which only focus on individual behaviour. It is obvious that single-issue interventions have not led to
much change in actual energy use in the past. They also argue against the notion
of ordinary energy users (and their irrational behaviour) as ‘barriers’ to energy efficiency (Guy and Shove 2000; Shove 2003).
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Van Vliet (2002, p. 11) exemplifies this critique: [Social-psychological models]
“lack a proper scheme for analysing the interplay between ‘action’ and ‘structure’
or between ‘micro’ and ‘macro’ levels. Economic models […] do not pay attention to the ‘motives’ or ‘reasons’ of citizen-consumers behind a certain pattern of
behaviour. Within the economic theory of ‘revealed preferences’, everything
judged an ‘irrational’ factor is excluded from conceptual schemes.”
Wilhite et al. (2000) point to the drivers of increasing energy use: how new
‘needs’ are constructed and how expectations of comfort and convenience evolve.
These expectations are not created by energy users alone: they are also coconstructed by producers of energy-using equipment and systems of provision
(Shove 2003; Spaargaren 2003; van Vliet 2002).
Beyond the often discussed rebound effects, Wilhite goes even further in arguing that new technologies themselves serve as change agents: the introduction of
these technologies may on the one hand increase efficiency “but at the same time
create potentials for new energy intensive practices” (Wilhite 2007, p. 23). In developing his “concept of distributed agency” in consumption, he points to the need
of overcoming the separate view on technology on the one hand and the sociocultural contexts of behaviour on the other hand.
With respect to resource consumption in particular (such as energy and water),
sociologists of technology argue that effective means to change energy-related social behaviour can only be found by examining the socio-technical networks that
build up around new solutions, the way in which tacit knowledge about energy efficiency develops, and the way in which the adoption of new solutions starts to
‘make sense’ in a specific context (Guy and Shove 2000).
In the energy-related context two groups of behaviour were differentiated (see
Martiskainen 2007):
− Different types of curtailment (saving) behaviour (which include conservation
efforts such as turning appliances off – addressing the use phase)
− Different types of efficiency behaviour (which include buying decisions – addressing the investment phase)
Talking about the purchasing behaviour we have to consider the (symbolic)
meaning of different products and the different purchasing situations as well as
lifestyles and life events. In this context Schäfer and Bamberg (2008) underline
the importance of different events in life as “windows of opportunities” for behavioural change and the chance to intervene successfully towards a more efficient
behaviour.
Poortinga et al. (2003) evaluated the adoption of different energy-saving measures. As a result they discussed the preference of technical instruments1: when
consumers get the choice between behavioural measures and technical instruments, technical improvements were preferred to behavioural measures and especially shifts in consumption. While people with a high income found technical
1

Poortinga et al. distinguish between technical improvements, different use of products
and shifts in consumption

10

Review of the literature and research needs

measures more acceptable than did people with low or average income, this was
explained by the fact that technical measures require initial investment. Furthermore it is mentioned that consumers consider other factors than the effectiveness
of practical energy saving.
Studies conducted in the early 2000s (Gram-Hanssen 2002 and Bartiaux 2002)
have shown that consumers often do not justify their decisions by environmental
concerns – even if they decrease negative impacts (Bartiaux 2003). On the other
hand, Sammer and Wüstenhagen (2006) demonstrate that consumers pay more for
environmentally sound products. Against the backdrop of the concept of lifestyles,
studies indicate that consumer behaviour differentiates between different need areas – due to the symbolic meaning of the given product. Kaenzig and Wüstenhagen (2006, p. 297) refer to Pedersen (2000) and Bilharz (2005), who point out that
“purchasing behaviour is not predictable” between different “green” consumption
and need areas. Kaenzig and Wüstenhagen (2006, p. 297) conclude that different
products and systems “have to be considered separately and that findings for one
system can not be transferred without careful checking for differences.”
Extensive research was conducted on the importance of different instruments
such as eco-labelling for efficiency behaviour (in detail: Schleich and Mills 2008;
Rubik et al. 2006).

3.4. General factors influencing sustainable energy
consumption
Existing studies on the adoption of energy-efficient measures in households are
typically based on different, partially over-lapping, concepts from economics (including behavioural economics), psychology (including the marketing-related literature on consumer behaviour) and sociology. For lack of survey-based studies
exploring the impact of those factors on the actual diffusion of energy-efficient
household appliances the findings for energy-saving measures in households in
general serve as proxies. Such analyses on the diffusion of energy-efficient activities typically include factors related to the following categories (e.g. Dillman et al.
1983, Olsen 1983, Walsh 1989, Fergusen 1993, Long 1993, Scott 1997, Brandon
and Lewis 1999, Barr et al. 2005, Carlsson-Kanyama and Linden 2007, or, in particular, Sardianou 2007): (1) characteristics of the household (occupants), (2)
characteristics of the residence, (3) characteristics of the measure (technology),
(4) economic factors, (5) weather and climate factors, (6) information diffusion,
(7) attitudes/preferences towards the environment. In light of the interdependencies among factors (and categories), causal impact of individual variables (or concepts) cannot always be clearly identified or distinguished.
Among others, Curtis et al. (1984) point out that energy-saving measures may
be divided in (i) low-cost or no-cost measures which do not involve capital investment but rather behavioural change (e.g. switching off lights, substituting
compact fluorescent lamps for incandescent light bulbs) and (ii) measures which
require capital investment and involve technical changes in the house (thermal in-
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sulation of built environment, windows with double- or triple-glazing). Purchasing
a new appliance usually does not require technical changes in the house, but purchasing expenditures may be high.
As for the impact of income, results from most studies imply that higher income is positively related with energy-saving activities/expenditures, e.g. Dillman
et al. (1983) and Long (1993) for the US, Walsh (1989) and Ferguson (1993) for
Canada, Sardianou (2007) for Greece, and Mills and Schleich (2008) for Germany.2 Thus, richer households are less likely to face income or credit constraints
for investments in energy efficiency. In additions, empirical findings for Canada
by Young (2008) suggest that richer households also tend to be associated with a
higher turnover rate for household appliances, providing greater chances for energy-efficient appliances to replace older, less energy-efficient appliances. With
regard to the impact of education levels on energy-saving activities, empirical evidence is rather mixed. In particular, the econometric analyses by Hirst and Goeltz
(1982) for the US, by Brechling and Smith (1994) for the UK and by Scott (1997)
for Ireland confirm that higher levels of education are associated with greater energy-saving activities. Reasons include, for example, that a higher education level
reduces the costs of information acquisition (Schultz, 1979). Likewise, education,
as a long term investment, may be correlated with a low household discount rate
and, thus, be positively associated with energy-saving measures. Such measures
often require higher up front cost for investment, while savings in energy costs
materialise in the future. Attitudes towards the environment as well as social
status, lifestyle (Lutzenhiser 1992, 1993, Weber and Perrels 2000) belonging to a
particular social milieu group (Reusswig et al. 2004) approving environmentally
friendly behaviour tend to be positively related with education. In contrast, the
analyses by Ferguson (1993) for the take-up of conservation measures in Canadian
households and by Mills and Schleich (2008) for the diffusion of energy efficient
light bulbs in Germany do not imply a statistically significant impact of education
levels.
As expected from economic theory, most existing studies find that higher energy prices accelerate the diffusion of energy-efficient technologies or are associated with higher expenditure for energy saving measures (e.g. Walsh 1989, Long
1993, Sardianou 2007, Mills and Schleich 2008).
According to Walsh (1989), who finds that older household heads are less
likely to carry out energy efficiency improvements, such investments yield a
higher expected rate of return for younger investors. For household appliances
(and light bulbs) this argument may be less relevant than for measures improving
thermal insulation of the built environment, which tend to have a longer lifetime.
Further, as suggested by Carlsson-Kanyama et al. (2005), younger households
tend to prefer up-to-date technology, which is usually also more energy efficient.
Lower take-up of energy-efficient technologies by elder households may also interact with older people’s fewer years of formal education, and less information on
2

However, Curtis et al. (1984) find no statistically significant correlation of energy
saving activities and income in Canada (Province of Saskatchewan).
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energy-saving measures. For example, survey results by Linden et al. (2006) for
Sweden indicate that younger people have better knowledge about energyefficient measures than older people. Clustering individuals into different types,
findings by Barr et al. (2005) for the UK, and by Ritchie et al. (1981) and Painter
et al. (1981) for the US suggest that “energy savers” are older. In general, although - depending on the timing of the survey - age may turn out to have varying
effects on the take-up of energy-efficient measures, the impact of age may not be
linear and depends on the actual measure considered.
Household size and the number of children are expected be positively related to
the adoption of energy-efficient appliances because more intense use would lead
to faster replacement (e.g. Young 2008). Similarly, the more persons there are in a
household, the more profitable it is to acquire information on the energy performance of appliances and to purchase energy-cost saving appliances. For other energy-saving measures such as insulation of walls or roof, household size and composition may be less relevant. In terms of empirics, the literature provides mixed
results. For example, results by Curtis (1984) imply higher energy-saving activity
for households with two to four members than for other household sizes, while the
impact of household size on energy-saving expenditures in the study by Long
(1993) is negative.
Renting, rather than owning a residence has been found to inhibit the adoption
of energy-saving technologies in a number of previous studies (e.g. Curtis et al.
1983, Walsh 1989, Painter et al. 1983, Scott 1997 or Barr et al. 2005), as it is difficult for residence owners to appropriate the savings from investments in energysaving technologies from tenants (Jaffe and Stavins, 1994; Sutherland, 1996). As
Black et al. (1985) emphasise, this user-investor dilemma holds in particular for
energy-saving measures requiring large capital investment such as thermal insulation of the outer walls, roofs, or attics.
Since larger residences have, on average, more appliances and higher levels of
energy consumption, they are likely to have greater interest in, and knowledge of,
household energy consumption and consumption-saving technologies, particularly
if the cost of gathering information is relatively fixed. Larger residences may also
have greater economic incentives to invest in energy-saving technologies if appliance use is greater. Some studies, among them Walsh (1983) or Mills and
Schleich (2008), find the expected positive relation between housing size and the
take-up of energy-efficient measures, while others, such as Sardianou (2008) find
no statistically significant correlation.
Unless recently refurbished, older houses should have higher potentials for
(profitable) energy-saving measures. Thus, the age of a dwelling is expected to be
positively related to the diffusion of energy-efficient measures. This argument
holds in particular for measures improving energy efficiency in the build environment. Because of shorter lifetimes it is presumably less relevant for household
appliances, which typically last for around ten years or less (OECD 2002).
Location may also affect the take-up of energy-efficient measures. In particular,
urban households may have easier access to information and markets and thus
lower transaction costs than rural households. Likewise, larger cities (or utilities in
larger cities) tend to be more active in terms of implementing and promoting envi-
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ronmental policies, including policies to raise awareness. The econometric analyses by Scott (1997) for the observed diffusion of several energy-efficient technologies in Ireland also suggest a positive relation. However, since citizens in
smaller cities and hence more rural areas may have stronger preferences towards
the environment, the direction of the relation is likely to be ambiguous.
In general, information diffusion relates to the level and quality of knowledge
about (i) energy efficiency measures, of (ii) energy consumption (patterns) and
costs for existing and new technologies as well as (iii) knowledge about the environmental impact of the particular technology alternatives. From an economic perspective rational household behaviour presumes that households are well informed
about the technological alternatives and their costs (including energy costs). For
example, information on energy operating costs is typically transmitted via energy
bills, where frequency, design and other marketing elements may be relevant. For
Norway, Wilhite and Ling (1995) report that more frequent and more informative
billing led to energy savings of around 10% (cited by Sardianou 2007). Information on the energy performance of technologies (in particular appliances) is typically transferred via energy-consumption labels. Information about energyefficient technologies is often transmitted via campaigns by local, regional, national and international administrations or institutions, by energy agencies, consumer associations, technology providers and their associations, or by utilities.
Scott (1997) finds lack of adequate information on energy saving potential to be a
barrier to several energy efficiency technologies in Irish households.
From a behavioural and transaction cost perspective, what matters is not only
the availability of information but also the credibility of the source (Stern, 1984, p.
43). For example, Craig and McCann (1978) find that the response of New York
households to information on energy-saving measures was stronger if the information was provided by the state regulatory agency rather than by the utility.
Along similar lines, Curtis et al. (1984) find that a greater variety of sources is
positively correlated with energy-efficient activities. While information may improve the level and the quality of knowledge, improved information need not necessarily result in sustained energy savings. In particular, energy savings resulting
from technology choices tend to have long-term effects, but behaviour-related savings may only be transitory (e.g. Abrahamse et al. 2005).
Most studies do not allow for a distinction between the relative contribution of
factors related to cost savings and attitudes towards the environment. Brandon
and Lewis (1999), however, find that environmental attitudes and beliefs are relevant but financial considerations are at least as important.
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4. Economic approaches

4.1. Revealed and stated preferences
Economic approaches collect information on individual preferences in two different ways. Within a „revealed-preference“ approach, individual or household
preferences are measured by observing their consumer behaviour. The induvidual
consumer decision provides information about the attributes of a specific product
(Bühler 2006). For example, the difference in prices for residential buildings in
noisy and silent areas may be a good indicator of the negative value of noise. The
revealed-preference approach can thus only be used for an ex-post analysis, depends on given framework conditions and can only be applied to products which
have already diffused in the market (Knapp 1998).
In contrast to the revealed-preferences approach, which observes actual choices
made by decision-makers in real market circumstances, stated preferences are derived from preferred choices made under different hypothetical scenarios in experimental markets (Danielis and Rotaris, 1999). The prevalent benefit of this
technique is that it allows for testing under experimental conditions (Timothy,
2008). Particularly in the area of individual decision behaviour regarding new
technologies, which have not yet reached extensive market penetration, and in the
field of the analysis of environmental behaviour, it is recommended to apply the
stated-preference approach by using conjoint analyses (Train, 2003; Hensher et
al., 2005).
Conjoint analysis is based on the work by Luce and Tukey (1964), but has been
further developed in the last few decades to become a method of preference studies which has not only attracted the attention of theoreticians but also of those
who carry out field studies (Gustaffson, Hermann and Huber, 2003). Green and
Rao (1971), McFadden (1974) and Green and Srinivasan (1978) introduced the
method into marketing literature in the 1970s. The early conjoint-analysis work
highlighted modelling of behavioural processes in order to comprehend how consumers form preferences (Green and Rao, 1971; Norman and Louviere, 1974).
Later work in marketing put an emphasis on predicting behavioural outcomes such
as choices while focusing on statistical methods and techniques (Louviere and
Woodworth, 1983). Nowadays it is widely used for marketing research and product design surveys and in the last decade has gained particular acceptance with the
technical advancement of personal computers, which helped to simplify the application of the process (Hair et al., 1995).
The basic idea of this method is that preferences for one specific stimulus are
composed of separate contributions of different attributes. The underlying assumption of this method was subsumed by Lancaster (1966): “[t]he good, per se, does
not give utility to the consumer; it possesses characteristics, and these characteristics give rise to utility”. Therefore, the overall utility of a product or service is

16

Review of the literature and research needs

build up by the sum of the utilities assigned to its separate attributes or part-worth
utilities. Consequently, the more respondents distinguish among attributes the
wider the range in part-worth utilities and the higher the overall utility of an attribute (Orme, 2006).
Conjoint analysis is a technique designed to analyse and predict consumers’ responses by measuring the importance and degree of preference individuals attach
to each of the attributes. Consumers are asked to choose a set of criteria from numerous presented sets. Although the market usually requires tradeoffs between
different characteristics, consumers typically avoid the evaluation of conflicting
attributes during market research. By forcing the consumers to decide which characteristics are most important and by making tradeoffs between different levels of
product attributes it is possible to measure preferences in simulated quasi-realistic
decision or purchasing situations, since decision-making criteria are not presented
separately but simultaneously (Orme, 2006; Lilien, Rangaswamy and De Bruyn,
2007; Huber, 2005). Furthermore, conjoint analysis usually selects only a reduced
number of attributes on which to base the decision. The simplification in the conjoint analysis mirrors the one in the market, as most decisions in the market are
also based on remarkably few dimensions (Huber, 2005; Olshavsky and Grandbois, 1979).

4.2. Comparison of conjoint analysis methods
In literature, a vast variety of different conjoint models have been discussed intensively (Green and Srinivasan, 1990). Nevertheless, only some models have
gained broader acceptance in practice (Carroll and Green, 1995). Today, the
methods which have been applied most are Discrete Choice or Choice Based Conjoint Analysis (CBC), Adaptive Conjoint Analysis (ACA) and the traditional full
profile methods (Orme, 2003). Due to the fact that Discrete Choice and traditional
full profile methods have a related and similar background, whereas Discrete
Choice is regarded to be the better option, the decision for this study had to be
made between Discrete Choice and ACA. The research method chosen within this
study is a discrete choice analysis, since it has the major advantage of creating
more realistic decision situations in a competitive context. In discrete choice, respondents, by rating complete stimuli, have to choose between products from a restricted product set or evoked set. By choosing the most beneficial product from
this restricted set, preferences of the respondents can be directly derived (McFadden, 1974). ACA, in contrast, is a multistep approach where respondents face a
compositional part first by personally evaluating the attributes and dimensions. On
this basis, their initially indicated preferences are used to create individual pair
comparisons between stimuli in the following decompositional step (Backhaus et
al., 2006; Herrmann et al., 2003). The choice task in discrete choice can be seen as
more immediate and concrete than abstract rating or ranking sets which are applied in ACA and therefore offer respondents greater simplification (Huber, 2005;
Olshavsky and Grandbois, 1979). Discrete Choice is actually a group-based analy-
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sis based on aggregation. By using hierarchical Bayesian (HB) estimation, however, part-worth utilities at the level of the individual may be estimated and by using Latent Class analysis, relatively homogeneous segments may be simultaneously delineated (Sawtooth, 2007). The major reason for choosing the Discrete
Choice approach was that the rating and ranking approach of the ACA method
does not represent the real buying situations consumers face, since they are not
obliged to make trade-offs between profiles. Moreover, rating or ranking profiles
could become difficult and tiring for the respondents and could potentially result
in random responses. In short, by integrating only a relatively small number of attributes, discrete choice provides relatively precise results. Furthermore, it is regarded to be a relatively simple and natural task, which makes it easier for respondents to comprehend (Sawtooth, 2007).

4.3. Discrete choice model
Discrete choice models are based on random utility theory (Marschak, 1960),
which is routinely applied in empirical studies for rationalisation observation of
qualitative-choice behaviour in choice contexts (Maddala, 1983). The theory posits that in a set of competing alternatives customers usually decide for one alternative which, under certain constraints, is the most attractive(Marschak, 1960). A
random utility model arises when it is assumed that despite the deterministic nature of a consumer’s utility function, some components cannot be observed and
are therefore treated as random variables. This concept of random utility is merging the idea of a variation in tastes among customers and the idea of variables
which cannot be observed in econometric models (Hanemann, 1984).
Numerous interpretations of the random utility theory exist. However, the theory by McFadden (1974) and Domenici and McFadden (1975) is commonly used
by economists (Espinosa, Martin and Roman, 2007). It states that the utility U of
alternative j for an individual q has the expression
Ujq = Vjq + εjq

(1)

Vjq = representative or systematic utility (observed by the analyst) which depends on the observable attributes of alternative j as well as on the socio-economic
characteristics of individual q
εjq = random term that includes unobserved effects
In accordance with utility-maximising behaviour, from an evoked set consumers choose the alternative with the most desired set of attributes, where it is assumed that total utility accruing from the alternative is greater than or at least as
high as the utility of other product alternatives within the choice set (McFadden,
1974). The dependent variable is a discrete variable representing individual behaviour and is therefore a probabilistic model estimating the probability distribution
of the dependent variable for every individual observation. Thus the probability
that individual q is selecting alternative j has the expression
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(2)
For the implementation of discrete choice, the approach must be provided with a
functional form of the deterministic utility function as well as an appropriate distribution function for the random utility function (Sammer and Wüstenhagen,
2006), for which the standard multinomial logit model (MNL) was chosen
(McFadden, 1974). The MNL model can be estimated by the maximum likelihood
method (McFadden, 1973). The key assumption in a multinomial setting is the
‘independence of irrelevant alternatives’ (IIA). The IIA property, or Luce’s
Choice axiom (Luce, 1959), assumes that the probability of choosing an alternative is independent of the introduction of other alternatives. Therefore, in a pairwise comparison the choice between two alternatives is unaffected by the possibility to choose other options (McFadden, 1974).

4.4. Discrete choice design
To execute a discrete choice analysis various steps have to be taken. The starting point is a compilation of a list of drivers that influence a customer’s buying
decision. The necessary information can be derived from qualitative market assessment, customer interviews, case studies, industry data, focus groups or other
information resources (Verma et al., 2008). For example, for a washing machine,
the relevant drivers might be the brand, the equipment version, water consumption, energy consumption, energy-efficiency rating and the price (Sammer and
Wüstenhagen, 2006). It is of great importance that respondents understand all determinant drivers . Furthermore, the list of drivers should include all critical choice
drivers which are of relevance for the respondent but should at the same time be
realistic and small enough to be tractable (Verma et al., 2008). After determining
product attributes, attribute levels must then be specified. Referring again to the
study of Sammer and Wüstenhagen (2006), the attribute levels of the attribute water consumption might be, for instance, 39 l/wash cycle, 47 l/wash cycle and 58
l/wash cycle. The next step is the construction of choice experiments and the visual or verbal presentation to the respondents, from which they have to select their
preferred choice set. Sammer and Wüstenhagen (2006) presented three descriptions of washing machines to customers in a series of 21 choice sets. Within each
set, the respondents were asked to choose one of the three presented options, plus
a “none” option in each choice task. The rationale behind integration the “none”
option is to conform with the economic theory of consumer demand, requiring that
buyers can refuse all alternatives offered to them (Wang, Menictas and Louviere,
2007). The choice tasks should be randomly calculated in order to provide orthogonality, minimal overlap, since each attribute level is shown as few times as
possible in a single task and level balance by showing each level approximately an
equal number of times (Sawtooth, 1999). After completing the survey, a detailed
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analysis of the survey results follows. The results from a discrete choice analysis
include a set of preference scores, so called part-worth utilities, with which the
relative importance of and preferences for each value of every attribute can be accurately forecasted. For this study, this information can then be used to acquire
knowledge about the relationship between the purchase decision and the preferences of consumers regarding individual energy consumption in order to develop
better knowledge about what criteria must be highlighted to influence consumers
to follow a more sustainable energy use pattern (ZEW, 2008). Furthermore, the
outcomes could be used as a market simulator engine by gauging the market demand impact precipitated by a change in the value of one attribute (Gantry, 2007).

4.5. Research needs: Integrating firm and energy policy
perspective
While most of the existing literature compares alternative technologies in certain market segments (e.g. air conditioner x vs. air conditioner y), it would be very
important to answer the question from a broader perspective. What are the best options for consumers to save energy or CO2 emssions? Options may be to use an
energy-efficient air conditioner,better insulation of the house, or behavioural
changes such as closing shutters over the day. The valuation and comparison of
these strategic policy options should be particularly interesting to policy makers,
while the comparison of different technologies is relevant for firms which are suppliers in a specific market segment. Hereafter, we will call the comparison of
technologies the firm perspective (or marketing approach) and the broader perspective the policy perspective (or energy policy approach). We see the integration
of both approaches as a substantial improvement of the methodology. Table 3
shows the main differences of both perspectives.

Table 3. Comparison of marketing and energy policy approach
Marketing approach

Energy policy approach

Perspective

Firm

Options for energy policy

Idea

Comparison of alternative technolo-Comparison of alternative options for
gies for a certain market segment
energy saving in different market
segments

Result

Which attributes are important
for the market diffusion of a
certain product?

Which alternatives maximise the contribution to policy targets (e.g. CO2reduction)?
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5. Gender aspects
As mentioned above, gender aspects are relevant in the discussion of sustainable energy use in residential buildings. The objective of this section is twofold:
Firstly, it provides a literature review on empirical studies on gender differences in
environmental and energy related behaviour. It shows that gender is a valuable
variable when it comes to explaining consumption decisions or differing types of
consumers. Analysing gender in the context of buying decisions on household appliances/technology, we assume that two fields of research are relevant: First,
gender-specific attitudes and behaviour concerning the environment in general,
and second, energy consumption behaviour in the household.
Secondly, this section provides suggestions as to how gender could be included
in the research project on sustainable energy consumption in residential buildings.
Conceptualising gender (in the sense of biological sex) as a sociodemographic
variable is the most common way of including gender in statistical analyses. However, this rather pragmatic conceptualisation is not without problems, since the
demographic groups of men and women are not homogenous and differences
within groups have to be considered, e.g. intersections with ethnicity, parenthood
or lifestyle.
An alternative is to conceptualise gender as gender relations in households,
based on the way of sharing unpaid (house and family) and paid labour. As explanations for gender differences based on this conceptualisation have proven useful,
we will discuss different approaches of conceptualising gender before giving suggestions for operationalisation in our empirical study.
The conclusion of this paper contains several hypotheses gained from both the
literature review and from explorative data gathering; they all concern the role of
gender and gender relations for decision processes in the context of sustainable
energy supply for residential buildings.

5.1. Environmental attitudes and behaviour in general
While research on gender differences in environmental attitudes and behaviour
only found meager and inconsistent relationships during the 1980s (Torgler et al.,
2008; Zelezny et al., 2000), since the late 1980s some studies have shown a
clearer picture concerning the gender‐environmentalism relationship. Some of
these studies were conducted using the New Environmental Paradigm (NEP) instead of only one single item for measuring environmental attitudes. The majority
of these studies concluded "that females expressed significantly greater (NEP) environmental concern than males" (Zelezny et al., 2000: 444) although the effect of
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gender on proenvironmental behaviour was found to be small (between r=0.07 and
r= 0.10). However, the meta-review by (Zelezny et al., 2000) reports that a smaller
number of studies (3 out of 13) could not measure gender differences in environmental attitudes and behaviour at all. One study reported a greater participation of
men.
A recently conducted study by Torgler et al. (2008) investigated the differences in
preferences towards protection of the environment. Using seven different dependent variables to focus on the impact of age, gender and children they used a large
micro data set covering data from 33 Western and Eastern European countries.
The results indicate "that women have both a stronger preference towards the environment and a stronger willingness to contribute" (Torgler et al., 2008: 26).
Devries (1997) and Preisendörfer (1999) provide similar findings on gender differences. They found women expressing higher ecological awareness than men.
Differences were also found with regard to motives and orientations underlying
consumption behaviour: While orientations of women more often refer to health
and environment, orientations expressed by men more often related to convenience (Empacher et al., 2000) Empirical research also showed that women feel
more responsible for environmental issues than men. Such a responsibility is,
however, also socially ascribed to women (Stern et al., 1993; Weller et al., 2001)
Mitani and Flores (2008) examine the effect of gender on real and hypothetical
contribution payments in a threshold public goods experiment with heterogeneous
induced-values. They find that “gender matters for contributions through hypothetical payments, but not for contributions through real payments” (Mitani & Flores, 2008: 8). They suggest that females are more likely to state their value
through hypothetical payments than males. The results support previous studies of
Brown and Taylor (2000) as well as Cadsby and Maynes (1998).
The conclusion of this review is that the majority of studies conducted since the
late 1980s shows more environmental friendly attitudes and behaviour of women
than of men, but differences are small. A smaller number of studies does not find
differences, and some studies find differences in attitudes, but not in behaviour.

5.2. Gender and energy consumption
While some research has been done on environmental attitudes and behaviour
and gender differences, gender differences in energy consumption is an underresearched area. A good deal of recent studies on energy consumption has been conducted without analysing data with regard to gender (cf. Baker, 1989; Banfi et al.,
2007; Jakob, 2007; Manzan & Zerom, 2006; Rehdanz, 2007; Schlomann, 2004).
For Germany however, we have two secondary data analyses of the surveys on
environmental awareness and behaviour of citizens, conducted every second year
on behalf of the German ministry for environment (BMU) and the Umweltbundesamt (UBA). Preisendörfer (1999) did a re-analysis of the 1996 and 1998 surveys
and analysed gender differences in the different realms that were object of investigation (general environmental attitudes and behaviour; waste; consumption; en-
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ergy; traffic). He found that, concerning general environmental attitudes and behaviour, empirical evidence for gender difference can be found in both dimensions, but it is stronger regarding behaviour than attitudes. However, little evidence can be found concerning the energy realm: When it comes to saving energy
and water in the household, no gender difference was measured except for the
question of turning off the water while soaping skin and hair (52 % of females and
46 % of males participating in the survey did so) (Preisendörfer, 1999: 139)3.
The survey of the year 2000 (Kuckartz & Bundesministerium für Umwelt Naturschutz und Reaktorsicherheit (BMU), 2000) was re-analysed by Empacher et al.
(2001). Their results concerning energy and water saving measures are similar to
those of Preisendörfer (1999). They show that the rejection rate of green electricity is lower for women than for men (45 % of males express that they will not buy
green electricity, compared to 41,5 % females) (Empacher et al., 2001: 38).
The importance of energy efficiency for buying decisions was also part of a
representative study conducted in Saxony (Saxon State Agency for Environment
and Geology, 2007). Asked if energy efficiency is important for buying decisions,
85% of the men and 88% of the women answered yes, while 13% of male and
10% of female respondents answered no. In the data set used by Empacher et al.,
the willingness to pay higher prices for more energy efficient appliances was also
analysed. No gender difference could be found here. Thus, the results showed a
similar picture as studies on real and hypothetical contribution payments (cf.
Brown & Taylor, 2000; Cadsby & Maynes, 1998; Mitani & Flores, 2008): little
difference in attitudes, almost no difference in behaviour.

5.3. Explanatory and methodological propositions
Research on environmentally-oriented and energy-saving attitudes and behaviour has shown that gender differences are worth investigating, since some significant differences (although not always large) are found in the majority of studies.
When it comes to explaining gender differences, varying attempts are made (cf.
Micheletti, 2003). Some refer to "the nature" of women, potential motherhood being the reason for a higher degree of an ethics of care for other people and the environment. Other explanation models refer to socialisation and gendered structures
of division of labour, traditionally assigning care work to women. The latter sort
of explanation models can explain changes and nivellations in gender differences
in a better way, since they point to changes in division of labour instead to
changes in gender differences. For example, Micheletti (2003) states a higher interest of women in political consumerism, and finds women using labelling
schemes more than men. One of her explanations is the socialisation model that
3 The other behaviour-related questions cover the following: use of energy saving lamps
and of water-saving features in the household, turning off or down the heating during the
night, aeration in wintertime and turning off the light when leaving a room. This means that
most of the questions asked refer to everyday behaviour and not to buying decisions.
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provides women with the role as family shoppers. At the same time, this model allows for explanations of nivellations in gender differences appearing in countries
with high gender equality levels (Denmark and Sweden) where men are also engaging in what has traditionally been seen as "female" work.
This result shows that it is not gender in the sense of biological sex explaining
consumption behaviour, but the social role of a person in the household. So, if we
look for and want to explain gender differences in consumption patterns, it might
be a useful step not only to ask for the socio-demographic variable of gender in
the sense of biological sex, but also for the social role of a person as well as for
the type of work division practiced in (heterosexual) couple or family households.
Knowledge of gender relations provides important insights into the gendering of
consumption decisions.
One attempt to include analysis of gender relations in consumption research has
been made by Empacher et al. (2001). They created a typology of ten different
consumption styles including several aspects: the social situation of the household
(sociodemographic attributes, time resources as well as financial and educational
resources), consumption orientations and consumption behaviour (cf. Empacher,
2001: 2).4 Regarding the particular gender relations in the households as basic for
indicating various consumption styles, Empacher et al. (2001) differ between traditional and egalitarian arrangements. Households with egalitarian gender arrangements show an orientation towards sharing both paid and unpaid labour between the sexes. Such an arrangement often relies upon paid household service
and high degrees of coordination and communication. In traditional arrangements
of division of labour, paid and unpaid labour is divided between a female homemaker and a male breadwinner.
The impact of different gender arrangements on sustainable consumption is
twofold: they indicate how consumption work is shared and how influence on
consumption decisions is distributed. Furthermore, the gender arrangements practiced in households also have an impact on consumption orientations of women
and men (Empacher, 2001: 10).
Thus, further gender-sensitive research focusing on energy-saving investitment
and buying patterns seems to be useful in order to learn more about the impact of
gender and gender relations on different fields of action such as cooking or heating (cf. Empacher et al., 2001: 80).
Gender relations practiced within households not only seem to be crucial factors
for questions of consumption decisions and behaviour: Including this dimension in
the analysis of consumption decisions would also be innovative in methodological
terms, since reducing gender to the socio-demographic variable of sex is avoided
(cf. Weller et al., 2001: 13).
Weller et al. (2001) also mention the importance of differences within the groups
of men and women. As also shown with regard to division of labour in households, in some cases, being male or female only has explanatory value for consumption patterns when combined with other socio-demographic variables. Those
may be migration background, parenthood, single parenthood, or marital status:
4

For further description see Empacher et al., 2001: 51ff.
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Preisendörfer (1999) found the group of mothers and fathers with children under
the age of six showing higher environmental concern than other groups. He also
found that single parents (mostly women) aim at environmentally concious consumption behaviour, which often cannot be afforded due to lack of financial resources. Within the group of single persons, females were found to be more ecologically aware than males (Empacher et al., 2000; Weller et al., 2001).These
results show that gender interferes with other variables such as parenthood or way
of life. Other intersections might prove important, too (e.g. income or age).

5.4. How to consider gender aspects in a stated-preferences
survey
Summing up, we can expect to find gender differences in an investigation into
consumption decisions for household appliances. Differences may refer to the
value attached to energy efficiency of appliances, but differences also exist with
regard to responsibilities for decision making for different types of appliances.
Our hypothesis is that responsibilities for certain household tasks may differ depending on whether a couple or a family has a more traditional or a more egalitarian model of sharing paid as well as unpaid house and family labour. In order to
test this hypothesis, we propose to integrate this concept into the questionnaire, as
far as it refers to couples or families and not to single households.5 We suggest the
following questions as operationalisation of the so far qualitative concepts of Empacher et al. (2001):
− How many hours per week do you spend on paid labour?
− How many hours per week does your partner spend on paid labour?
− How many hours per week do you spend on (unpaid) house and family work?
− How many hours per week does your partner spend on (unpaid) house and family work?
− 6 answer categories: 0-10, 10-20, 20-30, 30-40, 40-50, more than 50
The answers could be grouped in three different categories: by adding the total
amount of hours used for paid as well as for unpaid work, we see the statistical
distribution of this work between men and women. This allows for differentiating
between different arrangements, and we suggest the following preliminary typology:
− traditional arrangement: man working more than 70% of paid labour and less
than 30% of unpaid labour
− egalitarian arrangement: both working 30-70% in each area
− househusband arrangement: woman working more than 70% of paid and less
than 30% of unpaid labour.
5 Gay or lesbian households can also develop forms of gendered division of labour. In
case homosexual couple households are part of the sample, special emphasis should be put
on comparing the particular forms of division of labour in the households.
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In addition to the introduction of the concept of gender relation, for each of the
discrete-choice packages added in the questionnaire (e.g., air conditioner, electricity, heating systems), it should be asked which person in the household usually
takes the decisions inthis certain realm. Asking this question gives additional information on the type of domestic division of labour and the (gendered) division
of responsibilities.
Explorative data gathering through focus group interviews conducted in spring
2008 revealed more issues that seem to intersect with gender and to influence decision processes, e.g. within couples. One of these is the self concept of technical
competence, which turned out to be basic for decision processes between partners
in a household. Our hypothesis is that regarding oneself as technologically competent or as more competent than other people in a household (or, reversely, as less
competent) influences distribution of information gathering and decision making.
Being technologically competent is a quality generally ascribed to men and stereotypically only reluctantly found in women. These stereotypes can form selfconcepts, as stereotype threat research has shown (Steele & Aronson, 1995). Thus,
this quality can intersect with the gender of people and contribute to the gendering
of decision processes.
Another issue in the focus group discussion was the aspect of everyday work tied
to heat supply: two women in the group (both of them in their forties) said that
while 20 years ago, they would have liked to have a wooden stove and to do the
firing work, they now preferred ways of heat supply that mean as little work for
them as possible.
Based on these findings, we suggest to include into the questionnaire the question
whether the intensity of work tied to the functioning of heat supply has an impact
on the choice of certain technologies. Such a connection between energy supply
and work necessary to invest might also exist in other realms such as microcogeneration.
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6. Decisions for concrete environmental technologies
In this section we will focus on empirical evidence regarding three specific
technologies of sustainable energy consumption in residential buildings: Domestic
appliances, micro-power and green electricity.
Stated preference surveys analysing the choice between different product alternatives, such as the choice between different means of transportation (see, e.g.
Bhat and Castelar, 2002), have existed for a relatively long time. Energy-related
stated-preference surveys predominantly referred to issues related to transport, in
particular to the choice between cars with sustainable or less sustainable energy
sources. By empirically analysing Swiss automotive customers, Sammer and
Wüstenhagen (2007) analysed the effects of the energy label which has been introduced in Switzerland in 2003 on the purchasing decisions for energy-efficient
vehicles. Their research based on a conjoint analysis has shown that the energy
label does have a measurable influence on the buying decision of Swiss automotive customers (for other energy-related preference surveys related to transportation see Brownstone and Train, 1998; Brownstone et al., 2000; Sándor und Train,
2004; Horne et al., 2005).

6.1. Empirical studies in the field of household appliances
Some conjoint analyses have been conducted in the field of energy-related
household decisions and are closely connected to the present study. Regarding the
energy efficiency of domestic appliances, Sammer and Wüstenhagen (2006a,
2006b) examined the impact of the EU energy labels on the choice among different washing machines and light bulbs with different degrees of energy efficiency.
Their study investigated the relative importance of eco-labels compared to other
product features in consumers' purchasing decisions and showed a significant
willingness of customers to pay for A-labeled energy-efficient products. Anderson
and Hansen (2004) also analysed the impact of environmental certification on
preferences, in their case for wood furniture, by applying a conjoint analysis.
Their results showed that respondents viewed environmental certification as a favourable product attribute, although, for the typical respondent, the importance of
other product attributes outweighed that of environmental certification. Moxnes
(2004) also applied a conjoint analysis in the field of domestic appliances and estimated individual utility functions for customers who recently bought a refrigerator. In their paper they present a frequent argument against efficiency standards,
maintaining that they prohibit products that represent optimal choices for customer
and thus lead to reduced customer utility. They found out, however, that efficiency
standards for refrigerators can lead to increased utility for the average consumer.
Another study on refrigerators by Revelt and Train (1998) focused more on the
impact of incentive payments such as rebates and loans on residential customers’
choice of efficiency level for refrigerators. They studied the relative importance of
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rebates or loans for the adoption of high-efficiency appliances such as refrigerators by households in the US. To study the potential effect of loans they used
stated-preference data to estimate the effect of loans relative to the effects of rebates. They concluded that loans have a larger impact than rebates. A study explicitly related to air conditioners has been conducted by Matsukawa and Ito
(1998), who measured the effects of the purchasing price on the household’s
choice of the number of all air-conditioned units in the household. Their empirical
findings showed that the price of an air conditioner does have a great impact on
the actual number purchased (for another study related to residential electric appliances see Dubin and McFadden, 1984). Table 4 gives an overview of conjoint
studies conducted in the field of energy-related household appliances.
Table 4. Empirical studies in the field of household appliances
Authors
Sammer and
Wüstenhagen

Year
2006a

Sammer and
Wüstenhagen

2006b

Anderson and
Hansen

2004

Moxnes

2004

Revelt and Train
Matsukawa and
Ito
Dubin and
McFadden

1998
1998
1984

Title
The influence of Eco-Labeling on Consumer
Behavior – Results of a Discrete Choice Analysis for Washing Machines
Der Einfluss von Öko-Labelling auf das Konsumentenverhalten – ein Discrete Choice Experiment zum Kauf von Glühlampen
The impact of environmental certification on
preferences for wood furniture: a conjoint
analysis approach
Estimating Customer Utility of Energy Efficiency Standards for Refrigerators
Mixed logit with repeated choices
Household ownership of electric room air conditioners
An econometric analysis of residential electric
appliance holdings and consumption

Country
Switzer-land

Switzer-land

United States

Norway
United States
Japan
United States

6.2. Empirical studies in the field of heating systems
In the field of heating systems, Karrer (2006) evaluated the most relevant product
attributes of combined heat and power (CHP) plants from a customer’s point of
view by evaluating the attributes generating customer value by a conjoint method.
The results showed that environmental and safety aspects are predominant in a
customer’s product judgments. An interesting result was the preference of respondents for ownership of their CHP plant, rather than using other financing models
such as contracting or leasing. Vetere (2008) explicitly investigated preferences
for solar thermal installations in Swiss hospitals. Vaage (2002) described the
structure of the energy demand in a household as a discrete/continuous choice and,
on this basis, established an econometric model suitable for the data available in
the Norwegian Energy Surveys. This study was based on the work of Nesbakken
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and Strøm (1993), who applied the 1990 Energy Survey in a discrete/continuous
model for the energy demand in Norwegian households. Table 5 gives an overview of conjoint studies conducted in the field of heating systems.
Table 5. Empirical studies in the field of heating systems
Authors
Karrer

Year
2006

Vetere

2008

Jaccard and Dennis
Vaage, K.

2006

Nesbakken and
Strom

2002

1993

Title
Country
Customer Value dezentraler Energieversorgung Switzerland
- Relevante Leistungsattribute von BHKW und
deren Implikationen fürs Marketing.
Conjointanalytische Untersuchung der Kun- Switzerland
denpräferenzen im Business-to-Business Marketing für Solarthermie
Estimating home energy decision parameters Canada
for a hybrid energy-economy policy model
Heating technology and energy use: a discrete / Norway
continuous choice approach to Norwegian
household energy demand
Energy Use for Heating Purposes in the House- Norway
hold

Research in UK households (Martiskainen 2007, Dobbson and Thomas 2005)
indicates that micro-power may initiate behavioural change since people who install micro-generating technologies are more likely to be and become more aware
of their overall energy use.

6.3. Empirical studies in the field of green electricity
Why does the diffusion of sustainable consumption patterns fail? – This is the research question of the WENKE2 project (Clausen 2008): Within this BMBFfunded project two consumer groups of RE (solar thermal and green electricity)
and randomly chosen pedestrians were asked about their motivation for buying
and using these specific technologies.
The results regarding green electricity indicate a broad environmentally sound
motivation as the most important reason for buying GE, followed by a great political concern and involvement.
Green electricity buyers are less price-sensitive than a comparable group of
non-buyers. When asked about the price difference between conventional and
green electricity, none of the surveyed groups could estimate it accurately.
Clausen (Clausen 2008, p. 28) concludes that the weakest point in the marketing of green electricity may be that the public has still not been successfully provided with information as to what prices can realistically be expected. Whilst
green electricity buyers overestimate the price four-fold, non-buyers assume on
average a ten-fold higher price for green electricity.
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Alongside information from newspapers, “friends and acquaintances” are given
as the most important source of information, supporting the importance of social
components in the dissemination and stabilisation of sustainable consumption (social marketing, see for example Martiskainen 2007; Mc Kenzie-Mohr 2000;
Eberle, Brohmann and Graulich 2004). Fehler! Verweisquelle konnte nicht gefunden werden. gives an overview of conjoint studies conducted in the field of
electricity.
Table 6. Empirical studies in the field of electricity
Authors
Burkhalter, Känzig and Wüstenhagen
Goett, A.

Year
2007

Title
Country
Kundenpräferenzen für Stromprodukte – Ergeb- Switzerland
nisse einer Choice-Based Conjoint-Analyse

1998

Cai et al.

1998

Goett, Hudson
and Train

2000

Blass, Lach and
Manski

2008

Beenstock et al.

1998

Dagsvik et al.

1987

Estimating Customer Preferences for New Pricing Products
Customer retention in a competitive power market: Analysis of a Double-Bounded plus followups Questionnaire
Customer Choice Among Retail Energy Suppliers: The Willingness-to-Pay for Service Attributes
Using Elicited Choice Probabilities to Estimate
Random Utility Models: Preferences for Electricity Reliability
Response bias in a conjoint analysis of power
outages
Residential Demand for Natural Gas

United States
United States

United States

Israel

Israel
Netherlands

A recent conjoint analysis of the preferences of electricity customers – conducted in Switzerland – backs the findings of Clausen (2008). Burkhalter, Känzig
and Wüstenhagen (2007) have shown that customers pay special attention to the
criteria of energy mix, cost and location of electricity production, whereas other
attributes, such as electricity supplier, the pricing model, an eco-certification or
the duration of the contract play a subordinate role for the average private client.
Goett (1998) examined the type of pricing, length of contract and type of supplier.
His main findings were that a fixed price was preferred over time-of-day and seasonal rates and that consumers prefer not being locked into a long-term contract.
Cai et al. (1998) analysed price, outages, integration of renewable sources, support
of conservation programmes, and customer services. Their findings showed that
the number of outages was by far the most important service attribute. Blass, Lach
and Manski (2008) also estimated consumer valuation of residential electricity reliability in Israel. They found out that knowledge of consumer willingness to pay
for reliability is an important component of a rational planning strategy for capacity investment in the generation and transportation of electricity, as well as a key
factor in determining an optimal electricity pricing schedule. Goett, Hudson and
Train (2000) extended the conjoint-type research of Cai et al based on these previ-
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ous studies by examining more attributes, including sign-up bonuses, amount and
type of renewable, billing options, bundling with other services, reductions in
voltage fluctuations, and charitable contributions. Their main result which is of interestfor this study showed that customers are vitally concerned about renewable
energies offered by suppliers. Their estimates suggest that customers are willing to
pay, on average, 2.0 cents per kWh more for a supplier that uses 100% hydro than
for a supplier with no renewable sources, and 1.45c more for 100% wind than for
no renewables (for other energy-related preference surveys related to electricity
see Beenstock et al. 1998; Dubin and McFadden 1984, Dagsvik et al 1987).
The social dilemma as a debate of (potential) green electricity buyers is mentioned by Truffer, Bruppacher and Behringer (2007). People are willing to pay
more for green electricity, but on the condition that everybody is involved and
committed. Furthermore the survey shows that in general only few people are familiar with the green power system and infrastructure. So, the importance of labelling and independent verification that Truffer, Markard and Wüstenhagen (2001)
underlined as one result of a previous focus group research becomes evident.
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7. Conclusions: Hypotheses and research needs
The focus of this paper is on the individual decision of consumers, and its relation to sustainable consumption. Consumer behaviour is based on individual decisions, but it depends largely on economic incentives, supply-side measures and an
appropriate infrastructure (e.g. whether the consumer benefits from investments
into energy efficient equipment, or the availability of energy-efficient household
equipment) and on socio-political factors (e.g. if systems of emissions trading or
eco-labels exist). It consists of daily “micro-decisions” which construct our selfidentity or, in other words, our lifestyle. Thus behaviour can only be understood in
a specific context. The context of beliefs, norms and values has to be analysed to
understand sustainable consumption.
From a review of the empirical literature on the diffusion of energy-efficient
activities we derive the following general hypotheses:
(1) Characteristics of the household (occupants):
It is confirmed by the literature review that sustainable energy use (including
purchase) in residential buildings is significantly influenced by income. However,
the evidence on the role of education, age, household size and ownership is mixed.
The general message is “it depends”. For example, the causal relation largely depends on a specific regulatory framework (e.g. ownership in Germany has a positive effect on sustainable energy use while it is negative in the US), or on particular circumstances (education may increase awareness of environmental problems
but also unsustainable behaviour such as travelling, old people may be less interested in environmental problems but may have more time to spend on purchasing
new equipment, for big families energy saving is more profitable but they have
less money to invest in energy efficiency equipment). Results of gender differences will be discussed below.
(2) Characteristics of the residence:
The relation between housing size and the take-up of energy-efficient measures
is expected to be positive. This is confirmed by most studies, although it is not
significant in all studies. The age of a residential building is also expected to be
positively related to the diffusion of energy-efficient measures since old buildings
have a higher potential for improving energy efficiency. An econometric study
also confirms that urban households have easier access to information and markets
and thus lower transaction costs than rural households.
(3) Characteristics of measures (technology):
In general, the hypothesis is confirmed in the literature that transparency regarding the costs of energy use is positively correlated with energy-saving behaviour. This has been shown for different measures such as energy bills or energy
labels. The effect of information also depends on the credibility of the source: the
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response of households to information on energy-saving measures is stronger if
the information is provided by the state regulatory agency rather than by the utility.
(4) Economic factors:
Energy prices play an important role and are positively correlated with sustainable energy use. The higher energy prices, the more responsive are households
with regard to energy savings.
(5) Attitudes/preferences towards the environment:
Although sustainable consumption seems not to be possible without changing
framework conditions (prices, infrastructure etc.), it is decisive to analyse the individual behaviour assuming a given context in terms of supply factors and regulation. Up to now, however, no clear hypotheses can be derived from the literature.
Although there is some agreement that attitudes and lifestyles are relevant, it has
not yet been shown that these factors are significant determinants of energy consumption.
Economic approaches collect information about individual preferences in two
different ways. Within a „revealed-preferences“ approach individual or household
preferences are measured by observing their consumer behaviour. The individual
consumer decision gives information about the attributes of a specific product. For
example, the difference of prices for residential buildings in noisy and silent areas
may be a good indicator of the negative value of noise. The revealed-preference
approach can thus only be used for an ex-post analysis, depends on given framework conditions and can only be applied to products which already have diffused
in the market. In contrast to the revealed-preferences approach, which observes
actual choices made by decision-makers in real market circumstances, stated preferences are derived from preferred choices made under different hypothetical scenarios in surveys or experimental markets. The benefit of this technique is that it
allows for testing under experimental conditions. Particularly in the area of individual decision behaviour regarding new technologies, which have not yet reached
extensive market penetration, and in the field of the analysis of environmental behaviour, it is recommended to apply the stated-preference approach by using conjoint analyses. In our paper we want to explore research needs regarding statedpreference surveys for sustainable energy consumption in residential buildings.
While most of the existing stated-preference studies compare alternative technologies in certain market segments (e.g. air conditioner x vs. air conditioner y), it
would be very important to answer the question from a broader perspective. What
are the best options for consumers to save energy or CO2 emssions? Options may
be to use an energy-efficient air conditioner, better insulation of the house, or behavioural changes such as closing shutters over the day. The valuation and comparison of these strategic policy options should be especially interesting to policy
makers, while the comparison of different technologies is relevant to firms which
are suppliers in a specific market segment. In this paper, we call the comparison of
technologies the firm perspective (or marketing approach) and the broader per-
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spective the policy perspective (or energy policy approach). We see the integration
of both approaches as a substantial improvement of the methodology.
Gender aspects are relevant in the discussion of sustainable energy use in residential buildings. A review of the gender literature leads to the conclusion that the
majority of studies conducted since the late 1980s shows more environmentally
friendly attitudes and behaviour in women than in men, but differences are small.
While a smaller number of studies does not find any difference, some studies find
differences in attitudes, but not in behaviour. The same evidence is found in the
specific literature on the influence of gender on energy use. The results show a
similar picture as do studies on real and hypothetical contribution payments: little
difference in attitudes, almost no difference in behaviour.
But how can gender aspects be considered in a stated-preferences questionnaire? A review of the literature shows that gender interferes with other variables
such as parenthood or way of life. Probably other combinations are important, too
(e.g. income or age), and an analysis of consumption patterns should carefully
search for interdependencies between gender and other variables.
Our hypothesis is that responsibilities for certain household tasks can differ depending on whether a couple or a family has a more traditional or a more egalitarian model of sharing paid as well as unpaid house and family labour. In order to
test this hypothesis, we suggest integrating this concept into the questionnaire, as
far as it refers to couples or families and not to single households.
Moreover, for each of the discrete choice packages added in the questionnaire
(e.g., air conditioner, electricity, heating systems), it may be asked which person
in the household usually takes the decisions in this certain realm. Asking this
question gives additional information on the type of domestic division of labour
and the (gendered) division of responsibilities.
Explorative data from focus group interviews showed the important role of
technical competence, which turned out to be basic for decision processes between
partners in a household. Our hypothesis is that regarding oneself as technologically competent or as more competent than other people in a household (or, reversely, as less competent) influences distribution of information gathering and
decision making. Being technologically competent is a quality generally ascribed
to men and stereotypically only reluctantly found in women.
Another issue in the focus group discussion was the aspect of everyday work
tied to heat supply: two women in the group said that while 20 years ago, they
would have liked to have a wooden stove and to do the firing work, they now preferred ways of heat supply that mean as little work for them as possible. Based on
these findings, we suggest including into the research the question if the intensity
of work tied to the functioning of heat supply has an impact on the choice of certain technologies.
Finally, we derived some hypotheses from the literature regarding three specific
technologies of sustainable energy consumption in residential buildings: Domestic
appliances, micro-power and green electricity.
Some conjoint analyses have been conducted in the field of household energyrelated decisions, which are closely connected to the present study. For example,
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significant willingness of customers to pay for A-labeled energy efficient products
have been shown in studies on the impact of the EU energy labels on the choice
among different washing machines and light bulbs with different degreesof energy
efficiency. Other results from the literature show that respondents viewed environmental certification as a favourable product attribute, although, for the typical
respondent, the importance of other product attributes outweighed that of environmental certification. Another study analysed the impact of incentive payments
such as rebates and loans on residential customers’ choice of efficiency level for
refrigerators. It concluded that loans have a larger impact than rebates. A study
explicitly related to air conditioners showed that the price of an air conditioner has
a great impact on the actual number of air conditioners purchased.
In the field of heating systems, results from the literature survey showed
thatenvironmental and safety aspects are decisive in customer’s product judgments. An interesting result was the preference of respondents for ownership of
their CHP plant, rather than using other financing models such as contracting or
leasing.
Regarding green electricity, a recent study shows that green electricity buyers
are less price-sensitive than a comparable group of non-buyers. When asked about
the price difference between conventional and green electricity, none of the surveyed groups could estimate it accurately. Alongside information from newspapers, “friends and acquaintances” are given as the most important source of information, supporting the importance of social components in the dissemination and
stabilisation of sustainable consumption.
A recent conjoint analysis on the preferences of electricity customers backs
these findings. It shows that customers pay special attention to the criteria of energy mix, cost and location of electricity production whereas other attributes, such
as electricity supplier, the pricing model, an eco-certification or the duration of the
contract play a subordinate role for the average private client. Generally, an important role of concern about renewable energies can be derived from the literature.
Another study found that a fixed price was preferred over time-of-day and seasonal rates and consumers prefer not being locked into a long-term contract. Further results from the literature survey are: The number of outages may be the most
important service attribute. Knowledge of consumer willingness to pay for reliability is an important component of a rational planning strategy for capacity investment in the generation and transportation of electricity, as well as a key factor
in determining an optimal electricity pricing schedule.
However, the social dilemma as a debate of (potential) green electricity buyers
is also mentioned in the literature. People are willing to pay more for green electricity, but only on the condition that everybody is involved and committed. The
problem of higher fees for green electricity is that they allow free-riding. The importance of labelling and independent verification is underlined as one result of
the literature survey.
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