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1. Introduction 

In 1979, in a remarkable visionary move, former President of the United States of America, 

Jimmy Carter, erected solar panels on the roof of the White House. Facing the energy crisis – 

a situation of increasing energy use and dependence on foreign oil, where people suddenly 

became aware of the finite supply of the energy sources used up to this point of time – Presi-

dent Carter called for a nationwide campaign to conserve energy and stressed the need to shift 

to renewable energy sources. The solar panel installation on the White House was aimed to 

provide a symbol for the aspired energy transition. At the dedication ceremony on June 20, 

1979, President Carter confidently predicted, “In the year 2000, this solar water heater behind 

me, which is being dedicated today, will still be here supplying cheap, efficient energy” 

(Hemauer & Keller, 2010). Envisioning the possible future scenarios, President Carter added, 

“A generation from now, this solar heater can either be a curiosity, a museum piece, an exam-

ple of a road not taken, or it can be just a small part of one of the greatest and most exciting 

adventures ever undertaken by the American people” (Hemauer & Keller, 2010). Time 

showed that his prediction that the solar panels would still be on the roof of the White House 

in the year 2000 did not hold true. In fact, only a few years later, in 1986, as the energy crisis 

had subsided, the Reagan administration removed the installation. Thus, Carter’s visionary 

move was representative of a road not taken, a reminder of missed opportunities. The story of 

President Carter’s solar panels was picked up in the documentary A Road Not Taken by Swiss 

artists Christina Hemauer and Roman Keller (2010) in which they travel back to the time of 

the oil crisis. 

President Jimmy Carter’s energy policies, which focused on renewable energy and ef-

ficiency, were several decades “ahead of the times”. The concerns about future energy supply 

and climate change in that era reflect the problems we are much more directly facing today. 

The future that they were worried about back then is today. Possible strategies to ensure fu-

ture energy supply and measures to achieve a reduction in energy consumption to overcome 

an imminent supply gap are major discussion topics today. March 11, 2011, the day of the 

nuclear accident at Fukushima Daiichi that is now deeply engraved in people’s collective 

memory and that (re)initiated the discussion on the acceptance of nuclear power plants 

(Visschers & Siegrist, in press), added even more weight to the present subject of energy con-

sumption reduction. The incident had a direct influence on the energy policies of various 

countries as they began to reconsider their strategies on how to ensure future energy supply 



CHAPTER I. GENERAL INTRODUCTION 4 

while protecting the climate and reducing reliance on fossil fuels. Thus, for example, the 

Swiss Federal Council decided to phase out nuclear energy (Bundesrat, 2011b) since nuclear 

energy, formerly considered a valid option to mitigate climate change due to its low carbon 

dioxide emissions (Dones, Heck, & Hirschberg, 2004), seemed to no longer represent a suit-

able alternative to add to the prevention of an energy supply gap. Since that time, however, 

the subject of the imminent energy supply gap has become increasingly urgent. To achieve 

sustainable and climate-friendly coverage for the increasing energy demand, two strategic 

approaches are key: firstly, the reduction of energy consumption through more efficient use of 

energy and through voluntary curtailment behavior (i.e., sufficiency); and secondly, the in-

creased reliance on renewable energy (Akademien der Wissenschaften Schweiz, 2012).  

Nationally, the residential sector accounts for 16-50% of the energy consumption of 

all sectors, and averages approximately 30% worldwide (Saidur, Masjuki, & Jamaluddin, 

2007; Swan & Ugursal, 2009). Consequently, at the household level, there is considerable 

energy-saving potential that needs to be tapped in order to make an effective contribution to 

the reduction of energy consumption and mitigate climate change. To successfully motivate 

energy consumers (i.e., households) to change their energy-consumption patterns, efficient 

communication and marketing campaigns are essential. However, the energy consumer as 

such does not exist. Rather, consumers differ in their energy consumption and conservation 

behaviors. Energy-friendly behavior can be expressed in various ways, since energy con-

sumption is related to different behavioral domains in everyday life (cf. BAFU, 2006) and 

there are different types of conservation measures that energy consumers can adopt (Stern, 

2000). Furthermore, numerous factors have been found to influence energy-conservation ef-

forts and energy consumption (for an overview, see Lutzenhiser, 1993; Steg & Vlek, 2009; 

Stern, 2000; Wilson & Dowlatabadi, 2007). Considering that consumers differ in their degree 

of engagement in the various types of energy-saving behaviors, and given that consumers 

differ in the characteristics of the factors that drive consumption behavior, it becomes clear 

that different types of energy consumers exist. To achieve a maximum effect from interven-

tion strategies, tailored communication and marketing campaigns that specifically address the 

desires and needs of the individual energy consumer types are required. However, in order to 

reach at this point, it is essential to identify and describe the different types of energy con-

sumers and thus uncover promising starting points and possible energy savings. This was a 

first aim of the present thesis. 

Energy consumers do not only differ in their energy-related behaviors and the charac-

teristics of the factors that influence energy-consumption behavior, but they also share fea-
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tures that may play a role in decisions related to energy consumption. Energy consumers (i.e., 

people in general) share, for example, the propensity to make judgments and decisions with-

out fully considering or comprehending all information that is available to them, because they 

may, for example, rely on certain judgmental heuristics. The application of these heuristics 

may result in misperceptions or biases (Kahneman, 2003; Tversky & Kahneman, 1974). Fur-

thermore, due to social interactions, a common sense about the symbolic meaning of objects 

and behaviors among consumers exists (Blumer, 1969; for an overview, see Charon, 2007). 

Consumer goods and behaviors always carry meaning and, therefore, a person indirectly 

makes a statement about his/her values and convictions through his/her consumption behavior 

(for an overview, see Jackson, 2005). This is also true for energy-related behaviors (Sadalla & 

Krull, 1995; Skippon & Garwood, 2011). The symbolic meanings of energy-related behaviors 

might readily serve as a heuristic attribute bearing the risk of leading to misperceptions that 

may result in maladaptive energy-conservation or -consumption behaviors. Therefore, a sec-

ond aim of this thesis was to investigate the impact of behaviors of high symbolic value on 

people’s judgments about energy consciousness. 

2. Security of the Energy Supply 

The world’s energy consumption is steadily increasing due to population growth, urbaniza-

tion, and modernization, while fossil fuels are being depleted (Asif & Muneer, 2007). Look-

ing into the future, under the assumption that recent government commitments are imple-

mented, it is estimated that global energy demand will further increase by one-third from 

2010 to 2035. This increase is anticipated to be largely attributable to non-OECD (Organisa-

tion for Economic Co-operation and Development) economies that cause 90% of the growth 

(IEA, 2011). As the world is facing severe challenges related to increased energy consump-

tion, specifically, ensuring the security of energy supplies and averting global warming, the 

need to reduce energy consumption and to increase the share of renewable technologies be-

comes evident.  

Energy consumption in Switzerland has also increased substantially over the past dec-

ades. In 2010, final energy consumption reached 911,550 terajoules, a new record level (see 

Figure 1.1), and represented a 4.4% increase in final energy consumption as compared to the 

previous year (BFE, 2011b). In general, electricity gains more and more importance in the 

energy supply. The rise in electricity consumption is due to increases in the number of electri-
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cal appliances, the higher electricity demand of railway and telecommunications companies, 

and the trend toward substituting fossil fuels with electricity (Akademien der Wissenschaften 

Schweiz, 2012). In the last decades, electricity consumption has dramatically increased. 

While electricity consumption in the year 1970 was 25 terawatt hours (TWh), the consump-

tion in the year 2010 was more than twice as much, 60 TWh. This corresponds to an average 

annual growth rate of 2%. Given the increasing energy demand and depleting energy sources, 

reinforced by the decision of the Swiss Federal Council to phase out nuclear energy, the en-

ergy turnaround is prerequisite to ensuring the future energy supply (cf. Figure 1.2). 

 

!

Figure 1.1. Final energy consumption in Switzerland 1910-2010, by energy carrier (Source: 
BFE, 2011b). 

The transformation of the energy system in Switzerland has been considered feasible 

from a technological point of view and is considered economically viable (Andersson, 

Boulouchos, & Bretschger, 2011). However, a factor that is hard to forecast, but which is cru-
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cial for the success of the strategy embarked on, is energy consumers’ acceptance of the re-

quired behavioral measures in terms of adoption of energy-efficient technologies and changes 

in lifestyle in general. In Switzerland, households are responsible for 31.2% of the total en-

ergy requirements (BFE, 2011a). This represents a substantial part of total energy consump-

tion and the household sector, in general, has considerable opportunity for energy savings. To 

achieve the desired reduction in energy consumption, behavioral changes are also necessary 

since efficiency gains through technical measures are depleted by consumption growth 

(Hertwich, 2005). This raises the questions of whether, and to what extent, consumers or 

households accept changes and shifts in their consumption patterns and whether they accept 

and implement technical innovations. Confronted with these questions and with a view to-

ward possible strategies to motivate consumers to engage in these efforts, the importance and 

contribution of research in the field of social sciences is acknowledged and emphasized 

(CORE, 2011).  

 

!

Figure 1.2. Development of the hypothetical electricity coverage gap in Switzerland (Source: 
Prognos, 2011). 
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3. The Different Launching Pads for Energy-Friendly Behavior 

Energy-friendly behavior can be demonstrated in different energy-consumption domains, 

such as housing and mobility, and through the adoption of different conservation measures, 

such as investing in energy efficiency or changing use patterns. The various energy-friendly 

behaviors differ in terms of how difficult they are to implement, because they are associated 

with varying degrees of effort or are to a different extent affected by situational factors. As a 

consequence, they vary in their popularity (Kaiser, 1998). In the same vein, the low-cost hy-

pothesis (Diekmann & Preisendörfer, 1992) postulates that people engage in pro-

environmental behaviors that demand the least cost in terms of time or effort. As predicted by 

the low-cost hypothesis, it was, furthermore, shown that environmental concern primarily 

influences pro-environmental behaviors that are associated with low costs (Diekmann & 

Preisendörfer, 2003). 

3.1 Energy-Related Consumption Domains 

Energy consumption takes place in several domains, each of which individually provides op-

portunities to engage in energy-friendly actions. Four energy-consumption domains can be 

distinguished: housing, mobility, food, and consumer products and services (cf. BAFU, 

2006). The latter domain includes all energy-related behaviors that are not addressed by the 

other domains, such as the purchasing of clothing and furnishings. With regard to energy con-

servation, the first three domains are of particular interest, since they account for the largest 

percentage of energy consumed at the household level (Lorek & Spangenberg, 2001).  

A further distinction that can be drawn within energy-consumption behaviors is be-

tween direct and indirect energy use. Households do not only use energy through, for exam-

ple, heating or driving around in cars, thus directly using electricity, natural gas, or fuels. 

They also contribute to energy consumption in an indirect way by purchasing products and 

using certain services. The amount of energy used in the production, delivery, and disposal of 

goods and services is referred to as indirect energy use. As such, food consumption is related 

to indirect energy consumption, and consumers especially contribute to high consumption in 

this domain by, for example, buying non-seasonal products and goods from distant countries. 

Differentiation between direct and indirect use seems crucial, since consumers’ acceptance of 

energy-saving measures differs, depending on whether these measures relate to direct or indi-

rect energy use. Measures attempting to reduce indirect energy use were found to be less ac-
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cepted than measures aiming to reduce direct energy use (Poortinga, Steg, Vlek, & Wiersma, 

2003).  

Further support for the notion to distinguish between energy-consumption domains 

stems from a study investigating the association between organic food consumption, trans-

port, and energy consumption in the housing domain; this study found no significant relation-

ships (Pedersen, 2000). Energy-friendly measures in the mobility domain, for example, gen-

erally seem to represent rather high-cost behaviors (Lindenberg & Steg, 2007) and thus are 

probably driven by other motivational factors than, for example, energy-saving actions in the 

housing domain. In line with this reasoning, Poortinga and colleagues (2003) found transport 

energy-saving measures to be less accepted than energy-saving measures in the home. 

3.2 Types of Energy-Conservation Behavior 

In addition to different energy consumption domains, different types of energy-friendly be-

haviors can be distinguished. For example, Stern (2000) postulated four distinct types of 

environmentally significant behaviors that differ in their underlying determinants (Stern, 

Dietz, Abel, Guagnano, & Kalof, 1999): environmental activism, such as active involvement 

in environmental organizations; non-activist behaviors in the public sphere, such as the accep-

tance of public policies; private-sphere environmentalism, where environmental-friendly pur-

chase and use of products and services are differentiated; and other environmentally 

significant behaviors, such as exerting an influence on the actions of organizations to which 

one belongs. Three types of direct energy-conservation measures that fall into the private-

sphere environmentalism category can be distinguished (cf. Poortinga, et al., 2003): energy-

efficiency measures, curtailment behavior, and shifts in consumption (e.g., purchasing 

regional foods). These three behavioral measures also proved to be accepted differently by 

consumers (Poortinga, et al., 2003). Individuals were most receptive to efficiency-based 

measures, and least receptive to shifts in consumption. Generally, a distinction is drawn 

between energy-conservation measures based on curtailment behavior and those based on the 

adoption of energy-efficient technologies (Black, Stern, & Elworth, 1985; Samuelson, 1990; 

Stern & Gardner, 1981). These two measures are psychologically different (Gardner & Stern, 

2002). Energy-efficient measures represent “one-shot” behaviors that do not require any 

change in use behavior, but provide the same benefits in a less energy-consuming way; 

curtailment behaviors reduce benefits because consumers must alter their use patterns, which 

goes along with changes in everyday life in terms of the adoption of new habits and the 

adjustment of lifestyles. As a consequence, energy-efficiency measures are generally more 
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consequence, energy-efficiency measures are generally more accepted than curtailment be-

haviors (Poortinga, et al., 2003; Steg, Dreijerink, & Abrahamse, 2006). However, even 

though these direct energy-conservation measures have different characteristics, most re-

search on consumers’ energy-conservation behaviors has not sufficiently accounted for this 

differentiation. Previous studies have made no distinction at all (e.g., do Paco & Raposo, 

2009), have not considered all behavioral measures (e.g., Jansson, Marell, & Nordlund, 

2009), or have treated energy-efficiency measures and shifts in consumption as one, subsum-

ing them under the purchase-related measures category (e.g., Gilg, Barr, & Ford, 2005).  

Consumers can also indirectly contribute to the reduction of energy consumption by 

supporting energy policies in terms of, for example, approval of regulations or tax increases 

aiming to reduce energy consumption. This indirect energy-conservation behavior falls into 

the category of non-activist behaviors in the public sphere mentioned above (Stern, 2000). 

Consumers’ acceptance of policy measures was shown to be influenced by specific policy 

features, such as incentive versus disincentive measures (Steg, et al., 2006), as well as by 

attitudinal variables (Steg, Dreijerink, & Abrahamse, 2005). 

4. Determinants of Energy-Friendly Behavior 

Even though environmental consciousness and concern about energy problems is considera-

bly high (Diekmann & Meyer, 2008), energy consumption continues to increase. Apparently, 

consumers do not act in line with their concerns, and there turns out to be an attitude-behavior 

gap, sometimes also called the value-action gap (Blake, 1999). Thus, energy-consumption 

behavior is not only driven by environmental or energy-related concerns, but there are also 

many other factors exerting an influence on final energy use behavior (for an overview, see 

Lutzenhiser, 1993; Wilson & Dowlatabadi, 2007). Aiming to account for this gap by identify-

ing and describing intermediary variables between attitude and behavior, various frameworks 

and models have emerged that stress the importance of various influencing factors (for an 

overview, see Jackson, 2005; Wilson & Dowlatabadi, 2007). Two frameworks often used to 

predict energy-friendly and general pro-environmental behaviors are the theory of planned 

behavior (TPB) (Ajzen, 1991) and the value-belief-norm (VBN) theory of environmentalism 

(Stern, et al., 1999). These two theories are based on different approaches. TPB assumes that 

people make reasoned choices in choosing alternatives providing the highest benefit. The the-

ory postulates that beliefs and evaluations about the outcomes of a behavior produce an atti-
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tude toward the behavior, which together with normative beliefs about others’ expectations 

and perceived behavioral control results in a behavioral intention. This intention, in turn, is 

considered the immediate antecedent and key determinant of actual behavior. TPB has proven 

successful in predicting various pro-environmental behaviors (e.g., Bamberg & Schmidt, 

2003; Kaiser & Gutscher, 2003). 

VBN theory, on the other hand, is centered on moral norms and values and links value 

theory (cf. Stern & Dietz, 1994), the New Environmental Paradigm, that is, ecological world-

view (Dunlap, Van Liere, Mertig, & Jones, 2000), and norm activation theory (Schwartz, 

1977) in a causal chain. The model postulates that a person’s ecological worldview, which in 

turn is determined by his/her values, predicts a person’s awareness of consequences of a be-

havior, which subsequently determines self-ascribed responsibility to act, and finally results 

in a sense of moral obligation to act (i.e., personal norms). Personal norms in this model are 

considered the ultimate predictor of pro-environmental behavior. In a study conducted by 

Kaiser, Hübner, and Bogner (2005) that directly contrasted TPB and VBN, both models dem-

onstrated remarkable explanatory power: TPB’s “intention” explained 95% of the variance in 

a person’s conservation behavior and VBN’s “personal norms” explained 64%. However, in 

general, regarding the models’ ability to explain energy-friendly and pro-environmental be-

havior, TPB proved successful for high-cost behavior, such as car use (Bamberg & Schmidt, 

2003), whereas VBN appeared to be more successful in explaining low-cost behaviors, such 

as political behavior (Gärling, Fujii, Gärling, & Jakobsson, 2003) or acceptance of policies 

(Steg, et al., 2005).  

The determinants of environmentally-significant behavior can be roughly divided into 

four categories (Stern, 2000): attitudinal factors (hereafter called psychosocial factors), per-

sonal capabilities, contextual factors, and habits and routines. In the following, some of the 

variables forming part of the first three categories are briefly discussed, since these categories 

are in one form or another addressed in the present thesis. Furthermore, the listing of variables 

is not claimed to be exhaustive, and only those variables that were of particular interest are 

elaborated on in more detail. 

4.1 Psychosocial Factors 

The category of psychosocial factors includes variables such as values, behavior-specific be-

liefs and norms, and attitudes in general as discussed above within the framework of TPB and 

VBN theory. Several studies found persons’ concern for others to be predictive of their en-
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gagement in pro-environmental behavior. However, this construct was measured using differ-

ent approaches and different labeling, such as altruism, social value orientation, or social 

preferences (cf. Murphy & Ackermann, 2012). In the following, the concept of social value 

orientation, which is based on the notion that human behavior takes place in situations of in-

terdependence and is driven by individual goals, is described in more detail.  

Given the situation of scarce energy resources, decisions related to energy conserva-

tion and consumption can be considered as representing a social dilemma (Samuelson, 1990) 

characterized by a conflict between acting according to personal short-term interests (e.g., 

such as savoring comfort without considering energy consumption) and acting according to 

collective long-term interests (i.e., an assured energy supply) (Dawes, 1980; Hardin, 1968). 

Thereby, in the short run, an individual is always better off acting according to his/her self-

interests. However, given the case that most or all individuals behave in a self-interested way, 

personal as well as collective interests would be affected in the long term. In the case of en-

ergy consumption, this would be reflected in an insufficient energy supply. Even though ac-

cording to rational choice (cf. Jackson, 2005) there is no reason to cooperate, certain indi-

viduals restrain their egoistic tendencies and act in accordance with collective interests. One 

factor that can account for these differences in behavior to a certain extent is a person’s social 

value orientation; that is, the preference for allocation of a certain outcome to self and others, 

which represents a personality trait (for reviews, see Balliet, Parks, & Joireman, 2009; 

Bogaert, Boone, & Declerck, 2008; Van Lange, De Cremer, Van Dijk, & Van Vugt, 2007). 

Several social value orientations have been distinguished (cf. Van Lange, et al., 2007; Van 

Lange & Joireman, 2008); however, the three most prominent are the prosocial (maximizing 

joint outcomes and equality in outcomes), the individualistic (maximizing own outcomes), 

and the competitive (maximizing the difference between own and others’ outcomes) value 

orientations. Individuals holding a competitive social value orientation generally constitute 

only a small part of the samples. For this reason, and because no differing predictions for 

competitive and individualistic individuals are made, research on social value orientation has 

generally subsumed persons with a competitive value orientation under the larger category of 

individualistic persons, thereby forming the social value orientation proself (Gärling, et al., 

2003; Joireman, Van Lange, Kuhlman, Van Vugt, & Shelley, 1997; Van Vugt, Meertens, & 

Van Lange, 1995). The proself value orientation is considered to correspond to Schwartz’s 

(1992) self-enhancement values, while the prosocial value orientation conforms to self-

transcendence values. However, removing the differentiation between competitive and indi-

vidualistic individuals results in the loss of possibly interesting information, especially when 
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considering the theory of competitive altruism which points to the fact that pro-environmental 

behavior can also be driven by reputational concerns (for an overview, see Van Vugt, 

Roberts, & Hardy, 2007). The social value orientation approach has been applied to predict 

various pro-environmental behaviors. For example, it proved effective in explaining individu-

als’ choice of means of transportation for commuting, providing evidence that prosocial indi-

viduals are more likely to commute by public transport, whereas proself individuals prefer to 

commute by car (e.g., Van Vugt, Van Lange, & Meertens, 1996). The general effect of social 

value orientation on pro-environmental behavior has been demonstrated in studies using hy-

pothetical decision scenarios and experimental settings (Van Lange, Van Vugt, Meertens, & 

Ruiter, 1998; Van Vugt, et al., 1995; Van Vugt, et al., 1996), but the effect failed to reach 

significance when it came to self-reported real-life conservation behavior (Cameron, Brown, 

& Chapman, 1998; Joireman, Van Lange, & Van Vugt, 2004; Van Lange, et al., 1998). As a 

consequence, the external validity of the social value orientation approach to energy-

conservation behavior remains to be proven.    

Beliefs about the efficacy of a behavior to attain a desired effect constitute further im-

portant determinants. There are several types of efficacy beliefs that can be differentiated. 

Thereby, it is crucial to distinguish whether the efficacy belief addresses a person’s subjective 

capability to perform a behavior in terms of perceived control over the conservation behavior 

itself (i.e., self-efficacy) (Bandura, 1977) or the control over the outcomes of the behavior 

(i.e., the perceived efficacy in goal attainment) (Lam, 2006). The latter also forms part of 

models of health behavior, such as Roger’s protection motivation theory (1975), and it can be 

further differentiated into perceived efficacy of the behavior in general (i.e., how successful a 

behavior is considered if people act together) and perceived efficacy of one’s own behavior 

(i.e., how successful a person believes he/she can be by acting alone). The former is termed 

perceived response efficacy and corresponds to collective efficacy, while the latter is termed 

personal efficacy and corresponds to perceived consumer effectiveness as defined by Kinnear, 

Taylor, and Ahmed (1974). Studies showed that a person’s beliefs that he/she is able to per-

form a specific conservation behavior (e.g., Axelrod & Lehman, 1993; Bamberg & Möser, 

2007; Lindsay & Strathman, 1997), that a particular action (in general) is successful in 

achieving a desired outcome (Martens & Rost, 1998), and that his/her own efforts are effec-

tive in attaining a particular conservation goal (Gilg, et al., 2005; Roberts, 1996; Straughan & 

Roberts, 1999) are driving forces for pro-environmental and energy-conservation behavior.  

Perceived costs and benefits also form part of the psychosocial factors category. A 

major issue that represents a barrier to conservation behavior is probably the aim to maintain 
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comfort and convenience (Samuelson & Biek, 1991). Consumers consider energy-conserva-

tion behaviors acceptable as long as they do not conflict with utility derived from consump-

tion, such as comfort. Certain individuals would rather pay to uphold comfort than to give up 

some quality of life (Gatersleben, 2001). 

4.2 Personal Capabilities 

This category of influencing factors includes knowledge and skills required to perform a par-

ticular behavior, availability of time, and general capabilities and resources, such as money 

and social status (Stern, 2000). Generally speaking, this category refers to all the capabilities 

required to perform a specific behavior. It is commonly agreed upon that only a small fraction 

of pro-environmental behavior can be explained by environmental knowledge. Thus, envi-

ronmental knowledge represents no prerequisite for pro-environmental behavior but is con-

sidered to rather have an indirect impact (cf. Kollmuss & Agyeman, 2002). 

Sociodemographic variables can also be considered to be part of the personal capabili-

ties category, as they may be indicators of or proxies for personal capabilities (Stern, 2000). 

In general, regarding sociodemographic characteristics, the existing picture of the energy 

saver is a person who is young (e.g., Sardianou, 2007; Walsh, 1989), female (e.g., Morrison 

& Gladhart, 1976; Olli, Grendstad, & Wollebaek, 2001; Roberts, 1996), well-educated (e.g., 

Olli, et al., 2001; Olsen, 1983), and wealthy (e.g., Dillman, Rosa, & Dillman, 1983; Long, 

1993; Sardianou, 2007). However, research aiming to describe energy consumers based on 

sociodemographics found very contrasting results and revealed only limited explanatory 

power of sociodemographics in explaining pro-environmental behavior (for a review, see 

Diamantopoulos, Schlegelmilch, Sinkovics, & Bohlen, 2003). In a recent study, Abrahamse 

and Steg (2009) showed that energy savings are merely related to psychological variables, 

whereas energy use is determined by sociodemographic variables.  

4.3 Contextual Factors 

There generally exists a tendency to attribute behavior to dispositional factors without consid-

ering situational influences, which is called the “fundamental attribution error” (Ross, 1977). 

Contextual and situational factors are crucial when it comes to explaining pro-environmental 

behavior (e.g., Black, et al., 1985; Collins & Chambers, 2005; Corraliza & Berenguer, 2000). 

Examples of theoretical models aiming to incorporate contextual impacts include the Attitude 
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Behavior Context (ABC) theory (Guagnano, Stern, & Dietz, 1995; Stern, 2000) and the moti-

vation-ability-opportunity (MAO) model (Ölander & Thogersen, 1995). ABC theory de-

scribes the interaction of attitude, behavior, and context as an inverted U-shaped function, 

with the attitude-behavior association being the strongest when contextual forces are neutral 

and the weakest when contextual factors are strongly positive (i.e., enforcing a behavior) or 

negative (i.e., banning a behavior). The MAO model (Ölander & Thogersen, 1995) considers 

situational factors in the opportunity concept as “objective preconditions for the behavior” 

(p. 365). Contextual factors include influences such as monetary issues, physical capabilities, 

public policy support, and interpersonal influences (e.g., social norms). 

Consumption behavior is embedded in social context; therefore, individuals’ behaviors 

are shaped by social factors, such as social norms. The influence of social norms on a per-

son’s behavior is described in the focus theory of normative conduct (Cialdini, Kallgren, & 

Reno, 1991). Two types of social norms are differentiated: the descriptive norm, referring to 

what is perceived to be commonly done in a specific situation, and the injunctive norm, de-

scribing what is perceived to be commonly approved or disapproved of (i.e., what should be 

done). Representing a socially significant behavior, the potential impact of social norms was 

also demonstrated for pro-environmental behaviors (e.g., Thogersen, 2008). For example, in a 

study on the reuse of towels, providing hotel guests with a descriptive norm message resulted 

in higher compliance with the environmental request to reuse towels than the standard envi-

ronmental message (Goldstein, Cialdini, & Griskevicius, 2008). However, due to people’s 

tendency to strive for conformance with the standard, provision of a descriptive norm may 

provoke the opposite effect, more precisely, a boomerang effect, as people already consuming 

less energy than the norm might increase their consumption (i.e., the undesirable behavior). 

This boomerang effect can be prevented by adding injunctive norms confirming that the 

shown behavior (i.e., energy conservation) is approved (Schultz, Nolan, Cialdini, Goldstein, 

& Griskevicius, 2007).  

4.4 Excurse: Focus Groups Insights 

In May 2009, in the run-up to the studies forming the basis of the present thesis, two focus 

groups, each consisting of seven participants, were conducted. The aim of the focus groups 

was to get a general insight into energy consumers’ ways of thinking that drive their behav-

iors, which could serve as a basis to identify issues that should be addressed in the following 

studies and to generate specific ideas. In this section, the most interesting insights and inputs 
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gained from focus groups with regard to motives, attitudes, and beliefs underlying energy 

consumption-related behavior are briefly outlined. 

From the conducted focus group discussions, it emerged that concerns about comfort 

and convenience and expenditure of time represent decisive criteria for the decisions on 

whether to engage in energy-friendly behavior, and thus, they often constitute a barrier to en-

ergy conservation. Financial motives were mentioned as another important behavioral driver. 

On the one hand, financial considerations may promote energy-conservation behavior; on the 

other hand, they may represent a barrier, since, for example, buying a train ticket to use public 

transport or adopting of certain energy-efficiency measures (e.g., house insulation/renova-

tion), are considered too expensive.  

Focus groups also revealed other motives that may underlie energy-consumption or 

energy-conservation behaviors, such as health and safety concerns. For example, acting en-

ergy-friendly in terms of driving by bicycle can also be motivated by the desire to do some-

thing for one’s health. Furthermore, the reason for turning off stand-by may be to reduce the 

risk of fire, and driving slowly on highways may be due to safety issues. On the other hand, 

safety concerns may also result in energy-intensive consumption behavior. Participants, for 

example, reported that a big car (e.g., SUV) is perceived as providing more safety and that a 

faster, more energy-consuming car is also related with more safety, since it allows for the fast 

(i.e., safe) overtaking of other cars. As emerged from focus groups, people’s need for quality 

and performance is sometimes not compatible with energy-friendly behavior and thus consti-

tutes a behavioral barrier. Participants, for example, reported that completely filling the wash-

ing machine would not yield satisfactory results with regard to the cleanliness of the laundry. 

Furthermore, energy-efficiency measures can be conceived of as going along with a loss in 

performance. Focus group participants, for example, perceived energy-saving light bulbs as 

giving off no comfortably warm light. 

Participants also addressed contextual forces in terms of social norms, indicating that 

nowadays, one is nearly forced to behave in an energy-friendly manner due to society’s ex-

pectations. Furthermore, conservation behaviors were described as fundamentally anchored, 

as participants reported that they were brought up to save energy and that energy conservation 

was thus understood. Feelings of responsibility were mentioned as another driver of energy-

friendly behavior. There were also several other barriers outlined in focus group discussions, 

such as a lack of perceived personal efficacy to make a change through one’s own conserva-

tion efforts. Moreover, one participant brought up a concern related to the free rider problem, 

stating that if he does not buy the cheaper energy-inefficient appliance, another person will. 
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Another interesting statement was related to the purchase of organic produce, where partici-

pants pointed to the exaggerated and inaccurate product claims that, consequently, result in a 

lack of trust in product labels and in the efficacy of purchase-related energy-friendly behavior.  

5. One Size Does Not Fit All – Categorization of Energy Con-

sumers 

The above listing of the numerous types of energy-conservation behavior and the determi-

nants driving energy-consumption and -saving behavior makes it clear that there exist various 

energy consumer types. These consumer types differ in their willingness to engage in the in-

dividual conservation behaviors and they differ in the characteristics of the behavioral drivers. 

Thus, to effectively address the individual consumer types and to bring about the desired 

changes in consumption behavior, tailored communication and marketing campaigns that spe-

cifically address the needs and desires of the individual energy consumer types are necessary. 

The provision of tailored information was also pointed out by Steg (2008) as an important 

future research topic. However, before designing targeted intervention campaigns, it is neces-

sary to identify and describe the different energy consumer types in a first step and to tag is-

sues and opportunities for each type.   

There are different ways to segment energy consumers. Energy-friendly, or pro-

environmental, consumers have been categorized based on different variables over the past 

years. For example, speed of adopting innovations such as energy-efficient products 

(Egmond, Jonkers, & Kok, 2006); degree of opinion leadership (Davis & Rubin, 1983); mo-

tives and goals that underlie behaviors (Smeesters, Novoseltsev, & Warlop, 2001); attitudes 

and beliefs (Hunecke, Haustein, Bohler, & Grischkat, 2010; Vicente & Reis, 2007); and be-

haviors (Roberts, 1995), are just a few. Generally, two approaches are distinguished: profiling 

methods based on sociodemographic characteristics and profiling methods based on psycho-

graphics and behavioral criteria. Extensive research has been conducted using sociode-

mographic characteristics as the basis for the segmentation and profiling of green consumers 

(cf. Diamantopoulos, et al., 2003). However, sociodemographics performed poorly in predict-

ing energy friendliness compared to attitudinal and behavioral variables (e.g., Diaz-Rainey & 

Ashton, 2010; Rowlands, Scott, & Parker, 2003). Consequently, even though sociode-

mographic data are more readily available and related insights are probably easier to transfer 
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into marketing and advertising strategies, they seem less suitable to serve as a segmentation 

base.  

Few studies exist specifically profiling energy consumers by applying a cluster ana-

lytic approach. Exceptions include two segmentation studies conducted in Germany that used 

general values, lifestyle, and general consumption patterns as a segmentation base (Prose & 

Wortmann, 1991; Wortmann, Schuster, & Klitzke, 1996). However, when it comes to devel-

oping marketing strategies specifically targeting the different energy consumer types, behav-

ior and behavioral variables are preferable (Rossiter & Percy, 1987). Thereby, to guarantee a 

more differentiated and comprehensive picture of the different energy consumer types, it is 

essential to distinguish between the different conservation types (curtailment, energy-effi-

ciency measures, shifts in consumption) and domains (housing, mobility, food). Segmentation 

studies on general pro-environmental behavior that have used a cluster analytic approach in 

this direction exist, but these studies only distinguished between these conservation types in a 

less distinctive or incomplete way (Barr, Gilg, & Ford, 2005; Jansson, et al., 2009). Conse-

quently, an energy-consumer segmentation based on the different types of conservation be-

haviors and distinct behavioral determinants remains to be researched. 

6. Reliance on Heuristics and Trait Inferences 

Up to this point, differences between energy consumers have been elucidated. However, there 

are several characteristics energy consumers share, more precisely, there are characteristics 

that people in general have in common. People share the tendency to rely on simple rules of 

thumb to arrive at a decision in an efficient, timesaving way (Kahneman, 2003). Furthermore, 

a common sense about the symbolic meanings of objects and behaviors exists that people use 

as a basis to draw inferences regarding the personality of others (for an overview, see Charon, 

2007). In both cases, decision-making relies on only limited information, bearing the risk of 

misperceptions. These misperceptions may exert a negative impact on energy-related deci-

sions, as they may result in distorted judgments and, ultimately, inaccurate conservation and 

consumption behaviors.  
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6.1 Application of Heuristics and Resulting Misperceptions 

Although people show considerable awareness and concern with regard to problems related to 

energy use (e.g., Diekmann & Meyer, 2008), they have a hard time assessing the energy use 

associated with their consumption behavior. There exist several misperceptions related to en-

ergy consumption. Consumers, for example, generally perceive energy-saving strategies in 

terms of curtailment and behavioral changes as more effective than energy-efficiency im-

provements when it comes to energy conservation (Attari, DeKay, Davidson, & de Bruin, 

2010; Kempton, Harris, Keith, & Weihl, 1984). Furthermore, regarding energy use and sav-

ings, consumers generally show a tendency to slightly overestimate low-energy behavior and 

largely underestimate high-energy behavior (Attari, et al., 2010).  

Misperceptions like these may result from people’s application of simple rules of 

thumb (i.e., heuristics) (Tversky & Kahneman, 1974). People rely on heuristics in situations 

of limited time, knowledge, and computational capacity in order to arrive at decisions in a 

timesaving way (Kahneman, 2003). Thereby, the decision is achieved by ignoring part of the 

provided information. Kahneman and Frederick (2002) described the use of heuristics as a 

process of attribute substitution; that is, a target attribute that is not readily available is as-

sessed by substituting an associatively related attribute that comes easier to mind (i.e., the 

heuristic attribute). However, due to the inclusion of only limited information (and thus the 

neglect of other information), the informational attributes focused on are overweighted, which 

can consequently result in misperceptions and misjudgments. 

Heuristics are also relied on in decisions and judgments related to energy consump-

tion. Several heuristics applied to estimate energy consumption have been identified. Con-

sumers, for example, tend to base their energy-consumption estimations on characteristics 

such as the visibility of energy consumption, thus overestimating the energy consumed 

through lighting (Kempton & Montgomery, 1982). Furthermore, for estimations of energy 

consumption related to appliances, people rely on characteristics such as size (Baird & Brier, 

1981; Kempton, et al., 1984; Schuitema & Steg, 2005) and running time of appliances 

(Kempton & Montgomery, 1982), assuming that the larger the appliance and the longer it is 

running, the more energy it consumes. The identification of heuristics underlying estimations 

of energy consumption is crucial to understanding people’s information processing and thus 

the cause of any possible misperceptions. The insights gained can subsequently serve as a 

basis for the development of intervention strategies. Preventing misperceptions arising from 

the application of heuristics that can result in suboptimal decision-making related to energy 
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consumption could enforce a more deliberate judgment and decision-making process, which 

could lead to more thoughtful energy-consumption behavior. 

6.2 The Symbolic Meaning of Behavior 

Social context exerts considerable impact on individuals’ behaviors in various ways: for ex-

ample, through established social heuristics facilitating social interaction (cf. Gigerenzer & 

Gaissmaier, 2011), through social norms resulting in a perceived social pressure to conform 

(Cialdini, et al., 1991), and through the attribution of symbolic meaning to behavior and 

behavioral objects (Blumer, 1969; for an overview, see Charon, 2007). Behavior is not simply 

an act; it always carries meaning. Through his or her behavior, a person always indirectly 

makes a statement about his or her values and convictions. The symbolic meaning a behavior 

or object carries is constructed and attributed to in the course of social interactions (Blumer, 

1969; Mead, 1934) and, as such, is generally agreed upon. Symbolic meanings are constantly 

renegotiated to fit with current social norms. 

As behaviors are attributed a symbolic meaning, it leads one to suspect that consumers 

could also engage in behaviors, particularly the ones that are especially socially shaped, for 

symbolic reasons. The consumption of material goods is assumed to fulfill three functions: 

instrumental, symbolic, and affective (cf. Steg & Vlek, 2009). Symbolic motives, or mean-

ings, can be further subdivided into two components (Morton, Schuitema, & Anable, 2011): 

the motive to express one’s social status and the motive to express one’s personal identity and 

values, such as energy friendliness. With regard to car use and the purchase of energy-friendly 

cars, research has supported the notion that symbolic motives are important behavioral drivers 

in terms of expression of social status (Peters, Gutscher, & Scholz, 2011; Steg, 2005) as well 

as in terms of expression of fuel economy or environmental friendliness as an important value 

(Heffner, Kurani, & Turrentine, 2007; Turrentine & Kurani, 2007). Previous research has 

mainly focused on functional or instrumental attributes when investigating motivations under-

lying the purchase and use of goods. Thus, further research on symbolic motives driving 

product use and purchase might be rather promising when it comes to the development of 

interventions to motivate consumers to reduce energy consumption. 

People do not only engage in symbolic meaningful behaviors in order to express their 

personal identity and values, such as energy friendliness, and to communicate them to a social 

audience. They also make use of the symbolic meaning of others’ behaviors to draw infer-

ences on their personality traits. People, for example, were shown to draw inferences on a 
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person’s characteristics in terms of the Big Five personality factors based on the pro-

environmental behaviors he/she performed (Skippon & Garwood, 2011). Research, further-

more, suggests that people ascribe a personality trait to a person based on limited information 

and that there exists high consensus concerning the symbolic significance of behaviors with 

regard to environmental friendliness and unfriendliness (Sadalla & Krull, 1995).  

The various energy-related behaviors are to differing degrees subject to social interac-

tion and differ in intensity of media coverage. As a result, it can be assumed that they differ in 

their symbolic significance regarding a person’s energy friendliness or energy unfriendliness. 

Thus, the symbolic significance of energy-related behaviors might represent an ideal heuristic 

attribute when it comes to assessing consumers’ energy consciousness or even energy con-

sumption, resulting in judgments that are mainly based on energy-related behaviors of high 

symbolic significance. 

7. Overview of the Thesis 

In order to provide a useful informational basis for the development of tailored intervention 

strategies, a first aim of the present thesis was to identify and describe the different energy 

consumer types. To arrive at a differentiated picture of the individual energy consumer types, 

the various domains and types of energy-conservation behavior were distinguished as they 

differ in consumers’ willingness to adopt them (see Section 3). Furthermore, various crucial 

determinants of energy-use behavior were considered (see Section 4). Addressing the issue of 

misperceptions in energy-consumption judgments that arise due to the use of heuristics and 

acknowledging the impact of social interactions on the shaping of people’s interpretations of 

others’ behaviors (see Section 6), a further aim of the present thesis was to provide evidence 

of people’s reliance on a heuristic called the symbolic significance heuristic. 

The present thesis consists of five chapters (see Table 1.1). Starting with a general in-

troduction, two chapters dealing with the classification and description of energy consumer 

types and one chapter investigating people’s reliance on the symbolic significance heuristic 

follow. The thesis concludes with a general discussion of the study findings and their implica-

tions. For the following chapters, a brief description is given below. 
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Chapter II: The Impact of Social Value Orientation on Energy Conservation in Different 

Behavioral Domains 

People differ in their social value orientations (i.e., whether collective long-term interests or 

personal short-term self-interests prevail), which is reflected in a different willingness to per-

form energy-friendly behaviors (Section 4.1). However, there exist different domains and 

types of energy-conservation behaviors, and these behaviors are to differing degrees in con-

flict with self-interests (see Section 3). To this point, research on social value orientation and 

energy-friendly or pro-environmental behavior has made no distinction between the various 

energy-consumption behaviors. Therefore, investigating the energy-conservation efforts of 

people with different social value orientations by applying a more differentiated approach 

with regard to energy-consumption domains and types of energy-conversation measures was 

the subject of the study presented in Chapter II.  

A large-scale mail survey was conducted including participants from the German- and 

French-speaking parts of Switzerland. The study distinguished between curtailment behaviors 

of different energy-consumption domains (housing, mobility, and food) and between different 

types of energy-conservation measures (curtailment and energy efficiency). Furthermore, be-

havioral motives reflecting the different social value orientations were assessed. 

Results showed that over all energy-consumption domains (housing, mobility, and 

food), prosocial energy consumers performed the most energy-conservation behaviors based 

on curtailment, followed by competitive and individualistic consumers. However, the three 

social value orientation classes did not differ in their adoption of energy-efficiency measures, 

though their efforts were driven by different motives; competitors and individualists were 

more interested in the financial benefits gained from conservation than prosocials, while the 

latter were more driven by energy consciousness.  

Chapter III: Who Puts the Most Energy into Energy Conservation? A Segmentation of En-

ergy Consumers Based on Energy-Related Behavioral Characteristics 

To effectively address and motivate consumers to reduce energy consumption, tailored inter-

vention and communication campaigns are essential. For a precise identification and detailed 

description of the different behavioral opportunities of energy consumer types and corre-

sponding starting points for interventions, it is essential to differentiate between the various 

conservation behavior types (see Section 3). The few studies that have used behavioral vari-

ables as a segmentation base either have not differentiated between the various types of con-
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servation behaviors or have done so only in a less distinctive or incomplete way (see Section 

5). Consequently, the aim of the study depicted in Chapter III was to identify and describe the 

different energy consumer types using a much more differentiated approach with respect to 

the distinction of different energy-conservation behaviors and a more comprehensive ap-

proach with regard to considered energy-related psychosocial factors. 

The study assessed different energy-conservation behaviors. It distinguished between 

direct and indirect energy-friendly behavior and between conservation actions based on cur-

tailment, shifts in consumption, and energy efficiency. Furthermore, the study differentiated 

between energy-consumption domains (housing, mobility, and food). Besides the separately 

considered conservation behavior types, various psychosocial variables (beliefs, attitudinal 

and motivational variables) formed the segmentation base and were subjected to cluster 

analysis. Data were derived from a large-scale mail survey conducted in the German- and 

French-speaking parts of Switzerland. 

Six energy consumer segments were identified and a detailed description provided: the 

idealistic, the selfless inconsequent, the thrifty, the materialistic, the convenience-oriented 

indifferent, and the problem-aware well-being-oriented energy consumer. All segments 

showed different behavioral patterns with regard to types of energy-conservation actions per-

formed, supporting the notion of using a broader and more distinct behavioral base to arrive at 

an adequate and differentiated description of energy consumer types. 

Chapter IV: Does the Energy-Friendly SUV Driver Exist in People’s Minds? The Reliance 

on Symbolic Significant Behavioral Attributes when Judging Others’ Behaviors 

The use of heuristics may result in misjudgments with regard to energy consumption related 

to a specific behavior (see Section 6.1), which may in turn represent barriers to the adoption 

of effective energy-conservation behaviors, as consumers, for example, do not adequately 

estimate the energy-saving potentials of various conservation behaviors. Chapter IV provides 

evidence for the application of a heuristic that is assumed to come into play in decision situa-

tions on subjects that are especially socially shaped, such as energy friendliness. The postu-

lated heuristic stresses the decisiveness of behaviors’ symbolic meaning, attributed through 

social interactions (cf. Section 6.2), and is called the symbolic significance heuristic. The heu-

ristic postulates that people rely on symbolic significant behavioral attributes while largely 

ignoring other neutral or less symbolic significant information.  
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Five experimental studies in the form of online studies were conducted to provide 

support for the application of the symbolic significance heuristic. Thereby, the focus shifted 

from judging general energy consciousness based on the presented behavioral information 

(symbolic significant and symbolic neutral) to specifically judging energy consciousness re-

lated to the described behavior and further to directly judging energy consumption. Moreover, 

to test for the stability of the symbolic significance fallacy, decision situations were designed 

in a way that allowed for a 100% adequate judgment. Furthermore, several alternative expla-

nations for the effect were ruled out. 

Findings supported the notion of people’s use of the symbolic significance heuristic, 

showing that the energy consciousness of persons with behaviors that are symbolic significant 

for energy friendliness is overestimated and energy consumption is underestimated, while the 

energy consciousness of persons with behaviors that are symbolic significant for energy un-

friendliness is underestimated and energy consumption is overestimated. The symbolic sig-

nificance fallacy was demonstrated to be generalizable to different energy-consumption do-

mains and proved to be of remarkable robustness. 

Chapter V: General Discussion 

The present thesis concludes with a general discussion highlighting and integrating the central 

findings of the research chapters and drawing parallels. Furthermore, limitations of the pre-

sent thesis are discussed, and suggestions for future research are provided. The general dis-

cussion ends with an elaboration on the implications of the findings for the development of 

interventions to promote energy-friendly behavior. 
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Table 1.1 
Overview of the Thesis: Chapters, Main Research Questions and Applied Methods 

Chapters and main research questions Methods!

I General introduction!  

II The impact of social value orientation on energy conservation in dif-
ferent behavioral domains 

• Does the impact of social value orientation on curtailment behav-
ior persist across the housing, mobility, and food domains? 

• Does the type of energy conservation measure moderate the im-
pact of social value orientation on energy-saving behavior? 

Focus groups 
& 
Mail survey 

III Who puts the most energy into energy conservation? A segmentation 
of energy consumers based on energy-related behavioral characteris-
tics 

• Are there specific segments of energy consumers that differ with 
regard to the energy conservation measures in which they are en-
gaged? 

• Does a differentiated consideration of the various domains and 
types of energy-conservation behaviors reveal new segments? 

Focus groups 
&  
Mail survey 

IV Does the energy-friendly SUV driver exist in people’s minds? The 
reliance on symbolic significant behavioral attributes when judging 
others’ behaviors 

• Do people rely on behavioral attributes with high symbolic sig-
nificance while neglecting other attributes when judging others’ 
energy consciousness, thus resulting in misperceptions? 

• Does the effect hold true for various consumption domains? 
• Does the effect withstand gains in evaluability? 
• Does the effect persist when directly asked to judge energy con-

sumption, thereby providing all information necessary to calculate 
energy consumption? 

Online ex-
periments 

V General discussion  

!
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Abstract 

The purpose of this study was to examine the relationship between social value orientation 

and energy conservation over different energy consumption domains. Additionally, the im-

pact of type of energy conservation measure (curtailment vs. energy efficiency) was investi-

gated. Data were derived from a mail survey of Swiss households (N = 1,209). It was ex-

pected that social value orientation and type of conservation measure affect conservation 

behavior. Confirming our hypotheses, prosocials reported more energy conservation – in the 

housing, mobility, and food domain – compared to individualists and competitors. As as-

sumed, the difference in energy conservation between the three social value orientations was 

found for curtailment behaviors, but not for energy efficiency behaviors requiring no change 

in habits. Results and implications are discussed. 
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1. Introduction 

Confronted with the decreasing amount of fossil energy sources and the increasing energy 

demand, individuals are required to make greater efforts to ensure future energy supply on 

one hand and to reduce pollution on the other hand (Asif & Muneer, 2007). Thus, individuals 

face a situation in which individual short-term interests, such as comfort and convenience, 

conflict with collective long-term needs, such as assured energy supply and avoidance of en-

vironmental pollution. Which interest prevails, depends to a certain extend on personality 

characteristics, such as values, norms, and motives (Stern, 1999, 2000; Van Vugt, 2009). One 

aspect of personality is an individual’s social value orientation, which reflects the preference 

to allocate a specific outcome to oneself and others (Messick & McClintock, 1968). So far, 

research on proenvironmental behavior involving energy conservation has successfully de-

tected the effect of social value orientation in experimental designs using hypothetical scenar-

ios, but has failed to show the effect based on self-reported energy conservation behavior. 

Furthermore, research has mainly focused on mobility, and other energy consumption do-

mains have been neglected. Consequently, the goal of the present study is to provide validity 

of the social value orientation approach in predicting actual energy conservation behavior, 

and to expand the investigation of the social value orientation effect to different energy con-

sumption domains, thereby testing for its persistence over different domains, namely housing, 

food, and mobility. A further research question is based on the fact that two types of measures 

to conserve energy exist: conservation behaviors based on curtailment and conservation be-

haviors based on energy efficiency (Samuelson, 1990; Stern & Gardner, 1981). These meas-

ures are different in their nature because they require different levels of effort, and they have 

other determining factors, such as investment costs. Thus, the second goal of this study is to 

shed light on the question whether type of energy conservation measure is a moderating factor 

on the differences in energy conservation behavior between individuals with different social 

value orientations. 

1.1 The Impact of Social Value Orientation on Proenvironmental Behavior 

As with many other environmental decisions involving problems of scarce resources (Hardin, 

1968; Stern, 1992; Thompson & Stoutemyer, 1991), decisions related to energy use can be 

perceived as a social dilemma (Samuelson, 1990). Social dilemmas are characterized by the 

presence of a conflict between personal short-term interests and collective long-term interests 
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(Dawes, 1980; Hardin, 1968; Messick & Brewer, 1983). A characteristic of social dilemmas 

is that acting in a self-interested way generally yields more advantageous outcomes for the 

individual in the short run, such as comfort. However, if most or all individuals behave in a 

self-interested way, both personal and collective interests will be affected in the long run in 

terms of, for example, increased pollution and insufficient energy supply. 

People differ in their response to a social dilemma situation. A factor that determines 

whether an individual shows cooperative or self-interested behavior is social value orienta-

tion, which is a personality trait (for reviews, see Balliet, et al., 2009; Bogaert, et al., 2008; 

Van Lange, De Cremer, et al., 2007). Social value orientation reflects an individual’s disposi-

tion to allocate specific outcomes to oneself and others (Kuhlman & Marshello, 1975; 

Messick & McClintock, 1968). Three different kinds of social value orientation are distin-

guished (Parks, 1994; Van Lange & Liebrand, 1991): prosocial persons aim to maximize oth-

ers’ outcome or joint outcome; competitive persons are more inclined to maximize their own 

gain relative to the others’ gain; and individualistic persons solely attempt to maximize their 

own outcome with little or no regard to how much the others receive.  

The concept of social value orientation has proved to be valid in experimentally cre-

ated social dilemmas (Kramer, McClintock, & Messick, 1986; McClintock & Liebrand, 1988) 

and in real life social dilemmas, such as helping situations, close relationships, donations, and 

water scarcity (Bonaiuto, et al., 2008; McClintock & Allison, 1989; Van Lange, Agnew, 

Harinck, & Steemers, 1997; Van Lange, Bekkers, Schuyt, & Van Vugt, 2007). Studies re-

vealed that prosocial individuals generally showed more cooperative behavior than individu-

alistic and competitive individuals. Given that everyday proenvironmental decisions can be 

defined as social dilemmas, the approach of social value orientation has been applied to pre-

dict proenvironmental behavior, such as commuting behavior (Joireman, et al., 2004; Van 

Lange, et al., 1998) and proenvironmental political behavior (Cameron, et al., 1998; Gärling, 

et al., 2003; Joireman, Lasane, Bennett, Richards, & Solaimani, 2001). However, as we will 

see, these studies found mixed results. 

1.2 Social Value Orientation and Energy Conservation Behavior in Differ-

ent Domains 

Energy consumption is involved in different domains of our everyday life, such as housing, 

mobility, and food. Existing research about social value orientation and energy conservation 

behavior has focused mainly on mobility, more precisely people’s commuting preferences 
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(e.g., Joireman, et al., 2004; Van Vugt, et al., 1995). For example, studies on commuting be-

havior found evidence that prosocial persons are more likely to commute by public transpor-

tation, whereas individualistic and competitive persons prefer to commute by car (Van Vugt, 

et al., 1995; Van Vugt, et al., 1996). However, studies that found a general effect of social 

value orientation on commuting preferences often presented subjects with hypothetical com-

muting scenarios in an experimental setting (e.g., Van Lange, et al., 1998, Study 1; Van Vugt, 

et al., 1995; Van Vugt, et al., 1996). Van Vugt et al. (1996), for example, presented commut-

ers with a hypothetical commuting situation they would face in ten years. Several independent 

variables were manipulated (e.g., relative travel time of public transportation versus car), and 

participants were subsequently asked to indicate their preferred mean of transportation for 

covering the distance to work (i.e., by car or by train). Results revealed that prosocials exhib-

ited a greater overall preference for public transportation than individualists and competitors. 

Research applying the approach of social value orientation on self-reported commuting be-

havior has often failed to show the expected general effect of social value orientation (e.g., 

Joireman, et al., 2004; Van Lange, et al., 1998, Study 2). Based on participants’ actual com-

muting situations, Van Lange et al. (1998, Study 2) asked commuters to indicate their prefer-

ence for commuting by taking a car alone or by carpooling. Consistent with other studies that 

used self-reported behavior, Van Lange et al. (1998, Study 2) failed to detect a general effect 

of social value orientation. Hence, an external validation of the social value orientation ap-

proach regarding self-reported energy conservation behavior is still lacking.  

Besides mobility, two other domains play an important role in energy consumption, 

namely housing and food (Lorek & Spangenberg, 2001). The housing domain includes activi-

ties such as heating, washing, and ventilating. People’s food purchase behavior is associated 

with indirect energy use that corresponds to the amount of energy used by the production and 

delivery of a certain food product. For example, buying regional food products causes less 

energy use than buying food from a distant country. Previous studies that investigated the 

issue of social value orientation, focusing on scarce environmental resources, have never dis-

tinguished between different domains. They either combined different resource conservation 

behaviors of different domains (such as recycling, conserving energy, and supporting envi-

ronmental organizations) and formed a general measure of proenvironmental behavior (e.g., 

Cameron, et al., 1998), or they examined only one energy consumption domain (e.g., 

Joireman, et al., 2004). People’s acceptance of conservation behaviors, however, was found to 

vary depending on the respective energy consumption domain (e.g., Pedersen, 2000; 

Poortinga, et al., 2003). Considering the differences in willingness to conserve energy, de-
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pending on the energy conservation domain, the question arises whether social value orienta-

tion has an impact on energy conservation behavior in various energy consumption domains. 

For this reason, this study distinguishes the three energy consumption domains with the larg-

est impact on environment (Lorek & Spangenberg, 2001): housing, food, and mobility.  

Since the effect of social value orientation has been detected in previous studies using 

hypothetical settings (Van Vugt, et al., 1995; Van Vugt, et al., 1996), but not in studies as-

sessing actual conservation behavior (Cameron, et al., 1998; Joireman, et al., 2004), a main 

goal of this study is to demonstrate the impact of social value orientation on behavioral issues 

related to energy conservation. Unlike other studies, we did not measure consumer’s behav-

ioral intentions in hypothetical situations, but we measured self-reported behavior of a con-

sumer’s everyday life. 

Based on the above discussion regarding the characteristics of the three social value 

orientations and the differentiation of energy consumption domains, the following hypotheses 

are postulated:  

Hypothesis 1a. There is a significant main effect of social value orientation for everyday en-

ergy conservation behaviors, more precisely, behaviors that have to be repeatedly performed 

(hereafter referred to as curtailment behaviors); prosocials show significantly more frequently 

energy conservation behaviors than individualists and competitors. 

Hypothesis 1b. There is no difference in the relationship between social value orientation and 

curtailment behavior for the different energy consumption domains; more specifically, there 

is no interaction between social value orientation and energy consumption domain. 

Hypothesis 1c. The differences in energy conservation behavior between the three social 

value orientation classes are based on specific motives reflecting their way of thinking; proso-

cials perform highest on prosocial motives underlying energy conservation behavior (e.g., 

concern for the future of the next generation), whereas individualists rate individualistic mo-

tives (e.g., loss of comfort) and competitors rate competitive motives (e.g., concern that others 

benefit) highest as a reason for not engaging in energy conservation behavior.  
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1.3 Type of Energy Conservation Measure and Underlying Behavioral 

Motives 

Two types of energy conservation measures exist: conservation behaviors based on curtail-

ment and conservation behaviors based on adoption of energy-efficient technologies 

(Samuelson, 1990; Stern & Gardner, 1981). Curtailment behavior refers to conservation be-

haviors that an individual has to perform repeatedly and that require a change in one’s every-

day energy use habits (Aarts & Dijksterhuis, 2000; Marechal, 2009) and adjustments in life-

style (Gilg, et al., 2005; Schipper, Bartlett, Hawk, & Vine, 1989), such as reducing the 

heating, buying regional food, and carpooling. Contrarily, energy efficiency behaviors gener-

ally require only one specific action, such as the purchase of an energy-efficient appliance, 

that has a long-term effect on energy conservation and that is not related to any change in 

habits. Such technical measures are always associated with an initial investment, but they 

often pay out in the long run. The two conservation measures are psychologically different 

(Gardner & Stern, 2002; Stern & Gardner, 1981). As opposed to a technical solution that of-

fers the same benefits in a less energy consuming way, curtailment behavior leads to a reduc-

tion of benefits since it is often associated with increased effort and decreased comfort. Ac-

cordingly, individuals are more receptive to conservation behaviors based on energy 

efficiency (Poortinga, et al., 2003; Steg, et al., 2006). In a recent study, for example, Steg and 

colleagues (2006) revealed that policies targeting energy efficiency behaviors are perceived 

more acceptable and more effective than curtailment behaviors.  

Individualistic and competitive individuals are characterized by a self-interested way 

of thinking, which is, for example, reflected in their interest in financial benefits and comfort. 

Thus, it might be assumed that these individuals are more inclined to engage in energy con-

servation behaviors related to energy efficiency, as compared to behaviors based on curtail-

ment behaviors, since energy efficiency behaviors also offer financial benefits, but require no 

restriction of comfort. For prosocial individuals, however, such a differentiation should not 

exist. Accordingly, it is expected that, in contrast to everyday energy conservation behaviors 

involving curtailment, social value orientation classes do not differ in energy conservation 

behaviors based on energy efficiency. This assumption is strengthened by a recent study that 

failed to demonstrate social value orientation as a discriminating variable between partici-

pants buying energy-efficient light bulbs and participants not buying energy-efficient light 

bulbs (Gupta & Ogden, 2009). Furthermore, several studies provided evidence that a self-

interested way of thinking reflected in behavioral motives commonly perceived as selfish, 
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such as striving for status and luxury, is not necessarily contradictory to energy conservation 

behavior, but may even be a driving factor for energy conservation (De Young, 2000; 

Griskevicius, Tybur, & Van den Bergh, 2010; Van Vugt, et al., 2007). Based on the above 

reasoning, a further aim of this study is to provide evidence that the type of energy conserva-

tion measure is a crucial determinant of the differences in energy conservation behaviors be-

tween the social value orientation classes. 

As previously mentioned, unlike in the case of energy conservation behaviors based 

on curtailment, we did not expect to observe an effect of social value orientation for energy 

efficiency behaviors. Although prosocials, individualists, and competitors are assumed to 

show an equal tendency in performing energy efficiency behaviors, the underlying motives 

are expected to differ. As prosocial individuals are more likely to consider collective conse-

quences, it is assumed that in applying energy efficiency behaviors, they are driven mainly by 

energy consciousness. In contrast, individualistic and competitive individuals are more con-

cerned about their personal interests, which might be reflected in a more financial motivation 

to engage in energy efficiency behaviors. Based on this reasoning, the following hypotheses 

are proposed: 

Hypothesis 2a. There is an interaction effect between social value orientation and type of en-

ergy conservation measure; prosocial, individualistic, and competitive individuals do not dif-

fer in the adoption of energy conservation behaviors based on energy efficiency as opposed to 

conservation behaviors based on curtailment which are most frequently performed by proso-

cial individuals. 

Hypothesis 2b. Prosocial individuals rate energy consciousness highest as a motivation to 

engage in energy efficiency behaviors, whereas individualistic and competitive individuals 

rate financial motives highest as a motivation for the adoption of energy efficiency behaviors. 

2. Method 

2.1 Participants and Procedure 

A total of 1,209 persons participated in the current study. About one-third, 32.5% (n = 393), 

of the participants were residents of the French-speaking part of Switzerland and about two-

thirds, 67.5% (n = 816), of the German-speaking part. The sample consisted of 492 (41.2%) 
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women and 703 (58.8%) men. Fourteen subjects failed to indicate gender. The average age 

was 51.9 years (SD = 15.22). Participants ranged in age from 18 to 92 years. Average age of 

the sample and gender distribution slightly differed from Swiss population, since the average 

age is approximately 48 years and women constitute 50.8% of the Swiss population (BFS, 

2009). 

Data were collected by sending a questionnaire to 3,731 randomly selected households 

in the German- and French-speaking parts of Switzerland. The mailing comprised an accom-

panying letter describing the aim of the study and ensuring absolute anonymity. The next-

birthday method was applied to quasi-randomly assign questionnaires within households; the 

member of the household who was aged 18 years or older and would have the next birthday 

was asked to fill in the questionnaire. Data were collected from mid-November 2009 to the 

end of January 2010. A total of 179 questionnaires were undeliverable because the address 

was no longer valid due to relocation or death of the addressee. A further 73 questionnaires 

could not be filled in due to advanced age or because recipients were not sufficiently profi-

cient in the language in which the questionnaire was written. Until the end of the data collec-

tion period, 1,506 questionnaires were returned, which corresponds to an adjusted response 

rate of 43.3%. A total of 297 questionnaires were excluded from the analysis because the part 

concerning social value orientation was omitted, or because they contained a large number of 

missing data. Thus, the final sample size consisted of 1,209 participants.    

2.2 Measures 

The questionnaire consisted of six sections. In one section, subjects’ social value orientation 

was assessed. Two further modules determined participants’ energy conservation behavior 

based on curtailment and the respective motives underlying the behavior. Furthermore, mod-

ules followed where participants were asked about the implementation of energy efficiency 

behaviors and related motives. In a final section, subjects were requested to answer questions 

about socio-demographics. 

 

Social value orientation 

To assess subjects’ social value orientation, a series of nine decomposed games (Messick & 

McClintock, 1968) were included. In each decomposed game participants were given three 

choice options, each corresponding to one of three social value orientations: prosocial, indi-
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vidualistic, and competitive. Based on subjects’ choice tendency, social value orientation was 

identified. This measurement technique has proven to have good internal consistency 

(Liebrand & Van Run, 1985) and test-retest reliability (Kuhlman, Camac, & Cunha, 1986). 

Furthermore, due to its indirect nature, the measure is to a large extent free of tendencies to-

ward social desirability (Platow, 1994). Given the nature of the decomposed game, the proc-

esses behind a subject’s choice are somewhat unclear, and the possibility exists that it may 

share method variance with choices in social dilemmas. Therefore, the question about the 

validity of the classification of social value orientations arises. However, Gärling (1999) pro-

vided support for the validity by showing a relation between social value orientations and 

universalism values (e.g., equality, social justice, and solidarity). Prior to making choices, the 

decision situation was described. Participants were asked to imagine that they had been paired 

with another person they had never met in the past and would not possibly meet in the future. 

The description was followed by an example of a decomposed game to habituate subjects to 

the presented choice task. Furthermore, in order to emphasize the interdependence of choice, 

participants were informed that the final outcomes to them and the other person would depend 

on their own choice as well as on the choice of the other person. To elucidate the procedural 

method of the decomposed game technique as an instrument to assess social value orientation, 

it shall be explained on the basis of the following example. In one decomposed game, partici-

pants had to chose between three options: Option A, 480 for self and 80 for other; Option B, 

540 for self and 280 for other; and Option C, 480 for self and 480 for other. In this case, Op-

tion A represented the competitive orientation, since this option provided the largest differ-

ence between one’s own outcome and the outcome of the other person (480 – 80 = 400). Op-

tion B constituted the individualistic orientation, as the outcome for self (540) was the largest 

compared to the other options. The prosocial orientation was represented by Option C, since 

the sum of outcomes for self and other was the largest in this option (480 + 480 = 960) com-

pared to A and B.  

In line with the classification criteria used in previous studies, subjects were assigned 

to a particular social value orientation class if at least six choices were consistent with one of 

the three social value orientations (e.g., Joireman, et al., 2004). Proceeding in this way, 1,098 

subjects (90.8%) out of 1,209 participants were classifiable: 851 prosocials (70.4%), 162 in-

dividualists (13.4%), and 85 competitors (7%). The remaining 111 participants (9.2%) failed 

to fulfill classification criteria, reducing the final sample size to 1,098 individuals. The per-

centages of people in the three social value orientation classes were similar to the ones found 

in previous studies (e.g., Van Vugt, et al., 1996). 
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However, most studies (Gärling, et al., 2003; Joireman, et al., 1997; Van Vugt, et al., 

1995) combined individualists and competitors forming the social value orientation “proself”. 

It was necessary to proceed in this way as these studies had small sample sizes, which re-

sulted in a too small number of competitors. Moreover, from the point of view of these stud-

ies, there was no need to look at individualistic and competitive individuals individually, as 

these studies expected no difference between the two classes. We did not agree with this rea-

soning and expected a difference in energy conservation behavior between these two groups. 

For this study, therefore, a sufficiently large sample size was chosen to guarantee a reasonable 

number of competitors, allowing a differentiation.  

 

Energy conservation behavior based on curtailment 

Energy conservation behavior based on curtailment was assessed within three different do-

mains: housing, mobility, and food. Different behavioral patterns related to curtailment be-

havior were listed and participants were requested to indicate, on a 6-point Likert scale, how 

often they behave in the manner described by each item (for example, “buying seasonal 

food”). The scale included the following response options: 1 (never), 2 (rarely), 3 (once in a 

while), 4 (often), 5 (almost always), and 6 (always). Overall, the questionnaire contained four-

teen items to assess energy conservation behavior based on curtailment: seven items were 

related to the housing domain; three items to the mobility domain; and four items to the food 

domain. The items constituting the three domains, including means and standard deviations, 

are depicted in Table 2.1. For each domain, the mean of the items was computed generating a 

curtailment behavior index for each energy consumption domain.  

 

Motives underlying energy conservation behavior 

Different items were used to assess participants’ motives underlying their energy conservation 

behavior. The prosocial motive was measured using the following item: “I pay attention to 

energy consumption because I care for the future of the next generation.” The individualistic 

motive was measured using three items related to the three energy consumption domains: 

“Energy conservation behavior in the housing domain entails too high losses of comfort,” 

“Energy conservation behavior in the mobility domain entails too high losses of comfort,” 

and “Energy conservation behavior in the food domain entails too high losses of comfort.” 

Furthermore, the competitive motive was measured using the following item: “If I reduce my 

energy consumption, other people consume even more energy on more favorable terms.” Par-
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ticipants were requested to indicate their agreement with the different statements concerning 

motives underlying energy conservation behavior on a 6-point Likert scale ranging from 1 (I 

strongly disagree) to 6 (I strongly agree). The three items underlying the individualistic mo-

tive “loss of comfort” were sufficiently related (alpha = .78). Thus, an index for the motive 

“loss of comfort” was built by computing the mean of the three items concerning “loss of 

comfort” in the respective energy consumption domain. 

Table 2.1 
Items Used to Measure Energy Conservation Behavior Based on Curtailment Including 
Means and Standard Deviations and the Corresponding Energy Consumption Domains  

Domain/items  M SD 

Housing domain   
Turn down/off heating before leaving for holidays 4.95 1.56 
Defrost freezer/chest freezer/freezing compartment 3.63 1.29 
Wash laundry at lower temperatures (e.g., hot wash at 60 °C, lightly 
soiled laundry at 30 °C) 

5.04 
 

1.16 
 

Turn off standby on appliances  4.31 1.55 
Ventilate only briefly but thoroughly during winter  5.36 0.91 
Adjust room temperature according to room’s usage, e.g., turn down 
temperature in unused rooms 

5.09 
 

1.17 
 

Cook with pots covered 5.08 0.99 
 Cronbach’s ! = .68a   

Mobility domain   
Go on holidays by train 2.53 1.37 
Carpool if a distance is covered by car 2.82 1.47 
Cover short distances (" 1 km) by bicycle or by foot 4.57 1.71 
 Cronbach’s ! = .46a   

Food domain   
Buy regional foods 4.30 0.92 
Buy seasonal fruits and vegetables 4.80 0.91 
Avoid buying foods flown in 3.83 1.31 
Avoid buying foods from distant countries 3.84 1.23 
 Cronbach’s ! = .80   

Note. The scale ranges from 1 (never) to 6 (always). aBehavioral items are not expected to be highly correlated 
since they measure different energy conservation behaviors of differing levels of difficulty, therefore, alpha 
scores below .70 seem plausible. 
 



RESULTS 

!
!

45 

Energy efficiency behavior 

In a further section, energy conservation behavior based on energy efficiency was investi-

gated. The questionnaire included three items covering energy efficiency behavior related to 

the housing domain. Participants were presented with three statements: “In the purchase situa-

tion I pay attention to the energy consumption of electrical appliances,” “Water taps are 

equipped with a flow controller,” and “The shower is equipped with a water-conserving 

shower head.” The provided answer options were “yes” or “no”. An energy efficiency index 

was generated by counting the number of energy efficiency behaviors that were adopted by 

participants. The index ranged from 0, indicating that no energy efficiency behavior was pur-

sued, to 3, denoting that all three behaviors mentioned had been pursued. 

 

Motives underlying adoption of energy efficiency behavior 

The motives forming the basis of decisions in favor of energy efficiency were also assessed. 

One item was formulated to cover the cost motive: “When purchasing household appliances I 

pay attention to energy consumption due to running costs”. And one item reflected the motive 

energy consciousness: “When purchasing household appliances I pay attention to energy con-

sumption due to energy consciousness”. Participants indicated on a 6-point scale, ranging 

from 1 (I strongly disagree) to 6 (I strongly agree), how much the statements concerning the 

specific motives applied to them. 

3. Results 

3.1 Influence of Social Value Orientation Over Different Energy Con-

sumption Domains 

A 3 x 3 ANOVA was performed with the between-subject factor social value orientation 

(prosocials vs. individualists vs. competitors), the within-subject factor energy consumption 

domain (housing vs. mobility vs. food), and the frequency of energy conservation behavior 

based on curtailment as the dependent variable. Consistent with Hypothesis 1a, the analysis 

revealed a significant main effect for social value orientation, F(2, 1095) = 18.39, p < .001, 

#p
2= .033. This result suggests that social value orientation is a factor influencing energy con-

servation behavior based on curtailment. Furthermore, there was a significant main effect for 
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the factor energy consumption domain, F(2, 2190) = 382.75, p < .001, #p
2= .259.1 In line with 

Hypothesis 1b, the interaction between social value orientation and energy consumption do-

main was not significant, F(4, 2190) = 1.24, p = .291, indicating a consistent pattern of differ-

ence between the social value orientation classes over the three energy consumption domains 

(Figure 2.1). Results of simple main effect analyses for each energy consumption domain 

further supported Hypothesis 1b stating that social value orientation influences energy con-

conservation behavior based on curtailment in various energy consumption domains. Social 

value orientation was found to be significant for the domains housing (F(2, 1095) = 11.05, p < 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!Results on the main effect of consumption domain indicating that energy conservation behavior based on cur-
tailment differs depending on energy consumption domain, i.e., mobility-related behaviors are least frequently 
performed, are in line with findings of other studies (e.g., Poortinga, et al., 2003). However, the behavior items 
used to measure energy conservation behavior differ in difficulty since they vary in demand on individual abili-
ties and resources. As it does not emanate from the findings whether the main effect is due to the differences in 
difficulty of the items underlying the specific consumption domain indices or the difference in energy consump-
tion domain per se, the main effect of energy consumption domain should be interpreted with caution, and hence 
is not discussed further.  

Figure 2.1. Frequency of energy conservation behavior based on curtailment as a function of 
social value orientation and energy consumption domain. Frequency of energy conservation 
behavior ranges from 1 (never) to 6 (always). 
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.001), mobility (F(2, 1095) = 11.46, p < .001), and food (F(2, 1095) = 7.99, p < .001). Fur-

thermore, in line with Hypothesis 1a, planned contrasts (one-tailed p-values are presented) 

revealed that prosocials reported significantly more curtailment behavior (M = 4.23, SD = 

0.02) than competitors (M = 4.04, SD = 0.07), t(1095) = 2.39, p = .008, and individualists (M 

= 3.89, SD = 0.05), t(1095) = 5.82, p < .001. The difference between individualistic and com-

petitive subjects was also significant, t(1095) = 1.69, p = .045.  

3.2 Motives Underlying Energy Conservation Behavior 

Hypothesis 1c stating that the characteristics of the three social value orientation classes are 

reflected in the different motives that underlie behavior related to energy conservation was 

examined performing one-way ANOVAs, with social value orientation as the independent 

variable and the specific motives as the dependent variable. For the three motives significant 

effects of social value orientation emerged. All effects were in line with Hypothesis 1c (Table 

2.2). Planned contrast showed that prosocials rated the conservation motive concerning the 

future of the next generation significantly higher than the two other value orientation classes – 

competitors and individualists – combined, t(1090) = 3.55, p < .001 (one-tailed). Furthermore, 

consistent with Hypothesis 1c, a planned contrast revealed that individualists significantly 

more perceived energy conservation as entailing too high losses of comfort than the two other 

value orientation classes – prosocials and competitors – combined, t(1093) = 2.33, p = .010 

(one-tailed). Finally, supporting Hypothesis 1c, a further planned contrast showed that the 

belief that others take advantage of one’s conservation efforts was a significantly more pro-

nounced motive for competitors than for the other two value orientation classes – individual-

ists and prosocials – combined, t(1089) = 1.88, p = .030 (one-tailed). 

Table 2.2 
Motives and Barriers for Energy Conservation Behaviors of the Three Social Value Orienta-
tions (Prosocial, Competitor, Individualist) Including Means and Standard Deviations and 
Results of Analyses of Variance 

  Prosocial  Competitor  Individualist  

Conservation motives/barriers   M SD   M SD   M SD ANOVA results 

Future of next generationa  5.20 1.04  4.98 1.20  4.85 1.13 F(2, 1090) = 8.18, p < .001, #p
2= .015 

Loss of comfortb  2.47 1.08  2.73 1.16  2.85 1.07 F(2, 1093) = 9.38, p < .001, #p
2= .017 

Others profit from one's effortsc  2.55 1.46  3.01 1.70  2.83 1.46 F(2, 1089) = 5.43, p = .005, #p
2= .010 

Note. aN = 1093. bN = 1096. cN = 1092 
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3.3 Social Value Orientation and Type of Energy Conservation Measure in 

the Housing Domain 

Hypothesis 2a stated that differences in energy conservation behavior between social value 

orientation classes depend on the type of energy conservation measure (curtailment versus 

energy efficiency). The two indices measuring curtailment and energy efficiency behavior in 

the housing domain had different scale ranges. Thus, separate z scores were calculated to 

standardize the two scores. A 3 x 2 ANOVA was performed, including social value orienta-

tion as a between-subject factor and type of energy conservation measure as a within-subject 

factor. The analysis yielded a significant main effect of social value orientation, F(2, 1087) = 

8.85, p < .001, !p
2= .016. There was no main effect of type of energy conservation measure, 

F(1, 1087) = 0.92, p = .337. Contrary to Hypothesis 2a, the interaction between social value 

orientation and type of energy conservation measure failed to reach significance, F(2, 1087) = 

Figure 2.2. Energy conservation behavior in the housing domain as a function of social value 
orientation and type of energy conservation measure “curtailment behavior” vs. “energy effi-
ciency behavior” (standardized values of energy conservation behavior are depicted). 
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1.83, p = .160. However, in line with our expectations, simple main effect analyses revealed a 

significant effect of social value orientation on energy conservation behavior based on cur-

tailment, F(2, 1087) = 10.26, p < .001, but a non-significant effect on energy conservation 

behavior based on energy efficiency, F(2, 1087) = 2.48, p = .084. The effect of social value 

orientation and type of energy conservation measure on energy conservation behavior is de-

picted in Figure 2.2. 

3.4 Motives Underlying Adoption of Energy Efficiency Behavior 

As previously reported based on the findings from simple main effect analysis of type of en-

ergy conservation measure, there was no difference between social value orientation classes 

regarding adoption of energy efficiency behavior in the housing domain. However, the under-

lying motives were expected to differ (Hypothesis 2b). In order to have a direct comparison of 

the importance assigned to the motive running costs and to the motive energy consciousness, 

an index was generated by subtracting an individual’s rating of the motive running costs from 

the rating of the motive energy consciousness: the more positive the values, the more impor-

tant the motive energy consciousness, and the more negative the values, the more important 

the motive running costs. An analysis of variance showed a significant effect of social value 

orientation, F(2, 1082) = 7.84, p < .001, !p
2= .014. As expected, planned contrasts (one-tailed 

p-values are presented) showed that energy efficiency behaviors of prosocials were signifi-

cantly more motivated by energy consciousness (M = 0.42, SD = 1.39) than energy efficiency 

behaviors of individualists (M = 0.02, SD = 1.36), t(1082) = 3.27, p < .001, and of competi-

tors (M = 0.00, SD = 1.46), t(1082) = 2.62, p = .004.     

4. Discussion 

The present study examined the influence of social value orientation on self-reported energy 

conservation based on curtailment behavior in various energy consumption domains. As hy-

pothesized, the results showed a relation between social value orientation and energy conser-

vation behavior in the housing, mobility, and food domain. In each household domain, proso-

cial individuals exhibited more curtailment behavior than individualistic and competitive 

individuals. Moreover, participants’ social value orientation was reflected in the specific mo-

tives related to their energy conservation behavior. Energy conservation behavior of prosocial 
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individuals was associated with concerns regarding the future of the next generation, as their 

focus was mainly on collective wellbeing. Individualistic and competitive individuals were 

less likely to show increased energy conservation behavior, which is possibly related to their 

primarily self-interested motives. Individualists rated loss of comfort highest as a barrier to 

behaving in an energy-conserving way, whereas competitors tended to give more considera-

tion to the concern that other people would benefit from the situation and would consume 

more energy on cheaper terms.  

The study demonstrates external validity of social value orientation in predicting self-

reported energy conservation behavior. The effect of social value orientation on intended pro-

environmental behavior has been shown in studies using laboratory settings (Kramer, et al., 

1986; Van Vugt, et al., 1995) or hypothetical scenarios (Van Vugt, et al., 1996). These studies 

did not examine daily decision-making situations, but participants’ decisions in artificial 

situations. Studies examining self-reported proenvironmental behavior in everyday life failed 

to show differences among the three social value orientation classes (e.g., Cameron, et al., 

1998). To the best of our knowledge, the present study is the first one that shows a general 

effect of social value orientation on self-reported energy conservation behavior. This effect 

was found across the three energy consumption domains: housing, mobility, and food. Fur-

thermore, the measurement of energy conservation behavior related to mobility used in the 

present study was less susceptible to other influencing factors that restrict the scope of action 

of consumers. Previous studies have focused on people’s commuting preferences, which, be-

sides personality characteristics, are also strongly influenced by situational and structural con-

straints such as the accessibility of public transportation, scarcity of parking space, or suscep-

tibility to traffic jams (Joireman, et al., 2004; Van Vugt, et al., 1995; Van Vugt, et al., 1996). 

In addition, individuals might choose public transportation driven by self-interested rather 

than prosocial motives. They might, for example, prefer public transportation since they per-

ceive it as less stressful, or because they enjoy conversation with other people. In the present 

study, we assessed mobility behavior in a more general way, independent of a person’s access 

to a car. This is possibly one reason for which we could show a general impact of social value 

orientation on energy conservation behavior related to mobility that was not found in other 

studies.    

The general effect of social value orientation found in this study seems to be small. 

However, given that previous studies failed to demonstrate a general effect of social value 

orientation on self-reported energy conservation behavior, the insights of the present study are 

of considerable importance since this study shows that there is actually an effect of social 
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value orientation on energy conservation behavior, but that it is rather small. Furthermore, 

considering the fact that individuals are classified using the decomposed game technique, 

even a small effect is important, since the prediction of energy conservation behavior based 

on preferences concerning monetary outcome allocations is of a rather indirect nature. Finally, 

the predominant number of prosocial participants, compared to individualistic and competi-

tive participants, leads one to suspect that a self-selection bias exists. This assumption finds 

support in a previous study by McClintock and Allison (1989) and a recent study by Van 

Lange, Schippers, and Balliet (2011) showing that prosocial people are more inclined to par-

ticipate in experiments than individualistic and competitive individuals. As a result, the effect 

of social value orientation on energy conservation behavior may have been underestimated, 

because individualists and competitors are less willing to participate in survey research. 

A rather surprising finding of the study is that competitors showed consistently, over 

different domains and types of conservation measures, more energy conservation behavior 

than individualists. A recent study on donations, which was conducted by Van Lange, Bek-

kers, Schuyt, and Van Vugt (2007), partly showed the same tendency. For some categories of 

organizations, they found higher values for donations of competitive individuals than of indi-

vidualistic individuals. A possible explanation for the higher engagement in energy conserva-

tion behaviors of competitors could be that they generally perceive energy conservation as a 

competition. They could, for example, strive to profit more from financial advantages com-

pared to others, or know more about energy conservation behavior and do a better job of put-

ting this knowledge into action. Furthermore, research on competitive altruism suggests that 

energy conservation behavior can also be driven by reputational concerns since an altruistic 

reputation brings benefits; for example, being more likely to be selected as a group leader (for 

an overview, see Van Vugt, et al., 2007). Therefore, competitors’ conservation attempts may 

well be motivated by the desire to obtain a certain status. 

Another purpose of the study was to demonstrate that the type of energy conservation 

measure constitutes a crucial factor moderating the differences in energy conservation behav-

ior between social value orientation classes in the housing domain. Although the expected 

interaction did not reach significance, results pointed in the expected direction. Contrary to 

behavioral measures based on curtailment, no difference emerged between social value orien-

tation classes regarding the adoption of energy efficiency behaviors. However, the underlying 

motives were different: individualists and competitors were more driven by financial benefits 

than prosocials, whereas prosocial individuals were more motivated by energy consciousness 

than the other two social value orientation classes. This finding indicates that self-interest and 
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energy conservation behavior are not, in principle, mutually exclusive (De Young, 2000) as 

long as there exists no conflict with other crucial self-interests, such as maintenance of com-

fort (Gatersleben, 2001). As energy efficiency behaviors meet these requirements, they pro-

vide a suitable behavioral measure for self-interested individuals. 

The current study supports the notion that people solve daily decisions related to en-

ergy consumption, which can also be perceived as social dilemmas, depending on their social 

value orientations by focusing more on collective interest or on self-interest. Differences be-

tween the social value orientation classes are consistent over all domains. This implies that 

efforts addressing the specific motives of a social value orientation class, and aiming to advo-

cate energy conservation behavior, need no differentiation across domains. Consumers’ inter-

ests and motives do not change depending on the specific consumption domain. Findings on 

the moderating influence of type of energy conservation measure further emphasize the issue 

that self-interest can be considered as a chance, or as De Young (2000) stated, as a “potential 

solution to environmental problems” (p. 514). When energy conservation measures are com-

municated, for example, as an economic gain, or as implying a certain status (Griskevicius, et 

al., 2010), while, at the same time, the small personal efforts related to it are highlighted, en-

ergy conservation behavior of individualists and competitors could be increased. These issues 

should especially be taken into consideration when it comes to the development of educa-

tional material. Energy conservation could be additionally fostered by providing financial 

incentives in terms of subsidies, price reductions, or rewards, which, primarily for individual-

ists, constitute a motivation to show more conservation behavior. Considering the driving 

force of status motives, communication campaigns linking energy conservation behavior to 

status and prestige, for example, by running commercials with celebrities, bear great potential 

to promote individualists’ and competitors’ conservation behavior. This might especially hold 

true for energy conservation behaviors that are clearly visible to others, such as driving an 

energy-efficient car.  

There are also some limitations of the present study that need to be addressed. As it is 

generally the case in research relying on self-reports when measuring behavior, our study is 

susceptible to the social desirability response bias. This bias describes the tendency of indi-

viduals to respond in a way they consider to be socially desirable (Randall & Fernandes, 

1991). This leads to a denial or mitigation of socially undesirable behaviors and personality 

traits, and an overstatement of socially desirable ones. However, as participants assigned to 

the three social value orientation classes are expected to be equally likely to respond in a so-

cially desirable way, differences between the classes are assumed to be unaffected by the bias. 
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The only possibility to investigate real life energy conservation behavior that is largely unsus-

ceptible to the social desirability bias is by observing participants in their natural environ-

ment. However, the knowledge of being observed could also lead participants to behave in a 

socially desirable way, at least at the beginning of the observation period until they get accus-

tomed.  

A further issue that probably gives rise to discussion is the low reliability of the mobil-

ity index. Considering the low reliability score, it might be argued that the different mobility 

items do not essentially measure the same and should not be combined. However, according 

to measurement theory, energy conservation behavior is conceived as a formative construct 

(Jarvis, MacKenzie, & Podsakoff, 2003). That is, changes in the measures are assumed to 

cause changes in the underlying construct since they are all defining characteristics. These 

measures do not necessarily assess identical aspects of the construct’s domain and do not 

need to be highly correlated. Consequently, operationalizing energy conservation behavior as 

a behavior index computed as the mean of behavioral items that differ in difficulty and de-

mand, even though they are not highly correlated, is perfectly justified. Nevertheless, consid-

ering the range of conservation behaviors related to specific consumption domains, it seems 

preferable to formulate more than just three behavioral items to capture energy conservation 

behavior of a domain in a more comprehensive way, and, thus, assure high construct validity. 
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Abstract 

The present paper aims to identify and describe different types of energy consumers in a more 

comprehensive way than previous segmentation studies using cluster analysis. Energy con-

sumers were segmented based on their energy-related behavioral characteristics. In addition to 

purchase- and curtailment-related energy-saving behavior, consumer classification was also 

based on acceptance of policy measures and energy-related psychosocial factors, so the used 

behavioral segmentation base was more comprehensive compared to other studies. Further-

more, differentiation between the energy-saving purchase of daily products, such as food, and 

of energy efficient appliances allowed a more differentiated characterization of the energy 

consumer segments. The cluster analysis revealed six energy consumer segments: the idealis-

tic, the selfless inconsequent, the thrifty, the materialistic, the convenience-oriented indiffer-

ent, and the problem-aware well-being-oriented energy consumer. Findings emphasize that 

using a broader and more distinct behavioral base is crucial for an adequate and differentiated 

description of energy consumer types. The paper concludes by highlighting the most promis-

ing energy consumer segments and discussing possible segment-specific marketing and pol-

icy strategies. 
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1. Introduction 

Young, female, well-educated, and wealthy: that is how the energy saver could be described, 

at least based on the findings of some studies (e.g., Dillman, et al., 1983; Long, 1993; 

Morrison & Gladhart, 1976; Olli, et al., 2001; Olsen, 1983; Roberts, 1996; Sardianou, 2007; 

Walsh, 1989). Consequently, this information could possibly provide the basis for the devel-

opment of communication strategies aiming to motivate energy consumers to increase their 

conservation efforts. But, is it really that simple? Are the characteristics of an energy saver 

that obvious and, accordingly, are the different types of energy consumers that easily identi-

fied and described? The contrasting results of studies trying to define and describe different 

energy consumers based on sociodemographic characteristics suggest that this is apparently 

not the case (for a review, see Diamantopoulos, et al., 2003). The factors and processes under-

lying energy consumption behavior are much more complex and far-reaching.  

Averaged worldwide, the residential sector accounts for approximately 30% of the en-

ergy consumed by all sectors (Swan & Ugursal, 2009). Accordingly, the household sector has 

considerable energy conservation potential and is a worthwhile focus of future attempts aimed 

at decreasing energy consumption. However, a prerequisite for the development of effective, 

targeted communication strategies and marketing instruments is to carefully identify and de-

scribe the different energy consumer types and, subsequently, to focus on the most important 

ones. The central question with regard to the development of tailored intervention strategies is 

whether there exist different types of energy consumers that can be distinguished according to 

their energy-saving efforts in general and according to the kind of energy-saving measures 

they are likely to adopt. Thus, consumers’ effective behavior and attitudes related to energy 

consumption provide a more suitable information base for the development of energy conser-

vation strategies and policy making than information about general consumer characteristics, 

such as values and sociodemographics (Schlegelmilch, Bohlen, & Diamantopoulos, 1996). 

The aim of this study is to identify different energy consumer segments based on their energy-

related behaviors and energy-related psychosocial factors in order to highlight the characteris-

tics of the most promising segments and, subsequently, to elaborate on possible tailored en-

ergy conservation strategies and policies. In contrast to the few already existing energy con-

sumer segmentation studies, the present study applied a more comprehensive and 

differentiated approach with regard to the behavioral characteristics that were used as a basis 

for identification of different energy consumer segments. 
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1.1 Profiling the Energy-Saving Consumer 

Pursuing the goal to develop energy conservation campaigns that are specifically designed to 

meet the needs, desires, and interests of the different types of energy consumers, various at-

tempts have been made to profile the proenvironmental consumer over the past few years 

(Davis & Rubin, 1983; Egmond, et al., 2006; Rogers, 1995; Smeesters, et al., 2001). Gener-

ally, two approaches used to profile the proenvironmental consumer can be distinguished: 

profiling methods based on sociodemographic criteria and methods based on psychographic 

and behavioral criteria. Sociodemographics were found to explain only a small part of vari-

ance regarding proenvironmental behavior (Diamantopoulos, et al., 2003), and also proved to 

be less suitable in predicting energy-saving behavior than attitudinal and behavioral variables 

(Diaz-Rainey & Ashton, 2010; Rowlands, et al., 2003). Therefore, sociodemographics seem 

less appropriate to serve as a base for the profiling of energy consumers, but are of more use 

in describing the already identified segments in a second step (Rossiter & Percy, 1987). 

Moreover, sociodemographics as well as personality characteristics (e.g., values, lifestyle) 

represent general characteristics that are independent of energy conservation issues as they 

influence general behavioral patterns rather than specifically energy-related behavior (Eimers 

& Pieters, 2002); thereby, they indirectly also affect energy consumption. Consequently, the 

effects of such ‘distant’ variables are already represented in energy-saving behavior and atti-

tudes related to energy-saving behavior (Rossiter & Percy, 1987). 

Segmentation studies aiming to identify the different types of energy consumers by 

applying a cluster analytic approach are largely lacking. An exception constitutes the energy 

consumer segmentation study of Prose and Wortmann (1991) and Wortmann and colleagues 

(1996) conducted in Germany. They used general values, lifestyle, and general patterns of 

consumer behavior as the segmentation base. Other researchers used in their studies on envi-

ronmental issues attitudes (Vicente & Reis, 2007) and behavior (Roberts, 1995) as a segmen-

tation base. In a cluster analytic approach, the selection of the segmentation variables is cru-

cial for the subsequently emerging consumer clusters. 

As the purpose of the present study is to serve as a basis for the development of mar-

keting strategies and as we are especially interested whether consumers differ in the extent to 

which and the area in which they show a specific behavior, energy-saving behavior and en-

ergy-related attitudes were chosen as a basis for the classification of the energy consumers 

(Rossiter & Percy, 1987). This approach has also been applied by segmentation studies inves-

tigating proenvironmental behavior in general. But these studies either did not distinguish 
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between the different types of proenvironmental behavior (e.g., do Paco & Raposo, 2009) or 

only in a less distinctive or incomplete way (Barr, et al., 2005; Gilg, et al., 2005; Jansson, et 

al., 2009). A differentiation of the various types of environmentally significant behavior is 

provided in the following section. 

1.2 Energy-Saving Behavior 

Energy is omnipresent in consumers’ everyday lives, and a multitude of decisions that con-

sumers make are directly or indirectly related to energy consumption. Since energy is in-

volved in various daily actions and decisions, energy-saving behavior can be expressed in 

different ways. Two types of energy-saving behaviors that are generally distinguished are 

energy-saving actions based on curtailment and actions based on the adoption of energy effi-

cient technologies (Samuelson, 1990; Stern & Gardner, 1981). The term curtailment refers to 

energy-saving actions that have to be performed repeatedly and that are associated with a 

change in a consumer’s everyday life since they require the adoption of new energy use habits 

(Aarts & Dijksterhuis, 2000; Marechal, 2009) and adjustments in lifestyle (Schipper, et al., 

1989). Examples of curtailment actions are reducing the temperature in unused rooms, buying 

seasonal food, or carpooling. Energy-saving behavior based on energy efficient measures, on 

the other hand, requires only one single action, such as the purchase of an energy efficient 

appliance, that has a long-term effect on the energy consumed and does not require a change 

in everyday energy use behavior because it represents a “one-shot” behavior that does not 

require frequent repetition (Stern & Gardner, 1981). Even though energy efficient measures 

imply an initial investment, they often pay out in the long run.  

The two types of energy-saving actions are psychologically different (Gardner & 

Stern, 2002; Stern & Gardner, 1981). While technical solutions offer the same benefits in a 

less energy-consuming way, curtailment behavior reduces benefits since consumers have to 

decrease their use of existing energy systems. These qualitative differences between the two 

types of energy-saving actions are reflected in consumers’ acceptance of the specific energy-

saving measures. Individuals are more receptive to energy-saving measures based on energy 

efficiency than on curtailment (Poortinga, et al., 2003; Steg, et al., 2006). Furthermore, a re-

cent study provided evidence that the type of energy-saving measure has a moderating impact 

on the differences in energy-saving efforts between consumers with different social value 

orientations (Sütterlin, Brunner, & Siegrist, in press). While prosocial individuals exhibited 

more energy-saving behavior based on curtailment than individualistic and competitive indi-
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viduals, these three social value orientation classes showed equal energy-saving efforts based 

on energy efficiency. These findings emphasize the importance of a separate consideration of 

curtailment and energy efficiency behaviors when trying to identify the different types of en-

ergy consumers. 

Research is largely lacking that profiles energy consumers and differentiates between 

these two types of energy-saving behavior. The few segmentation studies on proenvironmen-

tal behavior that have taken this aspect into consideration distinguished between purchase-

related behavior and curtailment behavior (e.g., Barr, et al., 2005; Jansson, et al., 2009). In 

these studies, purchase-related behavior included not just energy efficient appliances, but also 

the purchase of environmentally friendly or organically produced products, such as detergents 

and food. These two purchase-related behaviors are considered the same type of energy-

saving behavior. However, we suggest that purchase-related behavior such as buying food 

differs from energy efficiency behavior. Consumers face many more situations related to the 

purchase of environmentally friendly daily food or non-food products than situations related 

to the purchase of energy efficient appliances. Consequently, it is likely that consumers de-

velop habits with regard to the purchase of daily food and non-food products and that a 

change in these purchasing behaviors requires more restrictions in lifestyle and quality of life 

than energy efficiency measures. Providing support for this assumption, a study by Poortinga 

and colleagues (2003) revealed that consumers perceive changes in consumption (e.g. altera-

tion of food pattern, not buying greenhouse vegetables) as less acceptable than technical 

measures. Therefore, in the current study, energy efficient behavior was considered separately 

from the purchasing behavior of daily products, as this distinction allows a much clearer dif-

ferentiation from curtailment behavior, which is more influenced by habits and affects one’s 

current lifestyle.  

Consumers can also indirectly contribute to energy-saving by supporting or accepting 

energy policies, e.g. stated approval of regulations or willingness to pay higher taxes (Stern, 

2000). Although consumers may only indirectly contribute to the improvement of the energy 

situation by accepting energy policies, this behavior has substantial potential since many en-

ergy consumers are reached at the same time by public policies that can consequently change 

people’s energy consumption, e.g. pricing policies such as increasing energy taxes. Besides 

the specific features of energy policies, such as incentive versus disincentive measures, or 

energy efficiency versus curtailment (e.g., Steg, et al., 2006), consumers’ acceptance of policy 

measures is also dependent on individual factors. For example, in a recent study, Steg and 

colleagues (2005) showed that values influence awareness of problems related to energy and 
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the ascription of individual responsibility to these problems, which in turn have an impact on 

the perceived moral obligation to take corrective actions, finally resulting in increased accept-

ability of energy policies. 

1.3 Determinants of Energy-Saving Behavior 

Stern (2000) divides the various determinants of environmentally significant behavior (for an 

overview, see Faiers, Cook, & Neame, 2007; Wilson & Dowlatabadi, 2007) into four major 

categories: attitudinal factors (values, beliefs, and norms), personal capabilities (e.g., age or 

income), habits or routines, and contextual forces (e.g., community expectations or govern-

ment regulations). Since this study focuses mainly on determinants of the categories “attitudi-

nal factors” (hereinafter referred to as “psychosocial factors”) and “personal capabilities,” in 

the following, only these two categories will be described in greater detail. Contextual forces 

are only indirectly addressed through consumers’ beliefs or perceptions related to contextual 

forces (e.g. social norms are reflected in individuals’ perceived social pressure to conserve). 

 

Psychosocial factors 

This category includes values, beliefs, and norms (Stern, 2000), which are frequently investi-

gated using the theoretical framework of the value-belief-norm theory (VBN) postulated by 

Stern (2000). VBN theory is based on the assumption that values drive behavior by activating 

beliefs about human-environmental relations, their consequences (i.e. awareness of conse-

quences), and the individual’s responsibility (i.e. ascription of responsibility) to take appro-

priate actions. This results in a moral obligation (i.e. personal norms), to behave in an envi-

ronmentally friendly manner. Besides general environmental issues (e.g., Kaiser, et al., 2005), 

VBN theory has also been applied in energy-related contexts for the prediction of consumers’ 

acceptability of energy policies (Steg, et al., 2005) and household energy use (Poortinga, 

Steg, & Vlek, 2004).  

There are also other important energy-related, or environmentally related, psychoso-

cial factors that exert an influence on proenvironmental behavior. Individuals may hold posi-

tive attitudes toward proenvironmental behavior; however, these attitudes will not result in 

proenvironmental behavior if people do not believe that their efforts can actually produce the 

desired effect. Thus, people’s beliefs about the efficacy of a particular action, such as per-

ceived response efficacy and self-efficacy, are decisive for the decision to engage in proenvi-
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ronmental behavior. Perceived response efficacy refers to a person’s belief that a particular 

action or measure will be successful in achieving a certain outcome, e.g. amelioration of the 

energy situation. Martens and Rost (1998) who applied a multivariate approach to explain 

different proenvironmental behaviors, provided evidence that a higher intention to perform an 

environmental friendly behavior is associated with a higher perceived response efficacy. Per-

ceived self-efficacy, on the other hand, describes an individual’s belief that he/she has the 

ability to engage in a particular behavior. The importance of the perceived self-efficacy has 

been demonstrated in several studies (e.g., Axelrod & Lehman, 1993; Lindsay & Strathman, 

1997). Furthermore, various studies provided evidence that a consumer’s belief that his/her 

own efforts are effective and can make a difference, i.e. perceived personal efficacy (or per-

ceived consumer effectiveness), is also a driving force behind proenvironmental behavior 

(Gilg, et al., 2005; Roberts, 1996; Straughan & Roberts, 1999). Their findings show that indi-

viduals demonstrate more proenvironmental actions if they believe that their individual be-

havior is effective in combating environmental problems.  

Considerations related to personal comfort or convenience (Samuelson & Biek, 1991) 

also play an important role when it comes to proenvironmental behavior. As stated by Gater-

sleben (2001), consumers consider energy savings acceptable as long as they do not conflict 

with any utility derived from consumption, i.e. comfort. Furthermore, Barr and colleagues 

(2005) found in a segmentation study that individuals showing the least conserving actions 

were less willing to sacrifice comfort to save energy than individuals engaging in more en-

ergy-saving efforts.  

Finally, social norms (Goldstein, et al., 2008; Thogersen, 2008), reflected in perceived 

social pressure (Schwartz, 1977) to save energy, can also motivate an individual to behave in 

an environmental friendly manner. In a recent study, Thogersen and Gronhoj (2010) included 

subjective social norms (i.e., perceived social pressure) in a conceptual framework for under-

standing energy-saving behavior. The findings provide evidence that subjective social norms 

have an effect on energy conservation intentions. 

 

Personal capabilities 

This category subsumes all the capabilities required by a consumer to perform a particular 

behavior, including knowledge and skills for the specific action, the availability of time, and 

general capabilities and resources such as literacy, money, social status, and power (Stern, 

2000). As sociodemographic variables define, to a certain extent, consumers’ scope of action, 

they are proxies for personal capabilities.  
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The aim of this study is to identify different energy consumer segments using a com-

prehensive approach including three psychologically different energy-saving behaviors – cur-

tailment, energy efficiency, and acceptance of policy measures – as the segmentation base, 

together with energy-related psychosocial variables. Concerning the definition of the segmen-

tation base, behavior and behavior-related variables were favored over sociodemographics 

and personality characteristics.  

2. Methods 

2.1 Participants and Procedure 

A mail-in survey was sent out to a random sample of Swiss households, drawn from the tele-

phone directory. About one-third of the questionnaires were mailed to the French-speaking 

part of Switzerland and about two-thirds to the German-speaking part. The questionnaire was 

accompanied by a cover letter describing the aim of the study and ensuring absolute anonym-

ity. Attempting to quasi-randomly assign questionnaires within households, the next-birthday 

method was applied; the member of the household who was aged 18 or older and who would 

have the next birthday was asked to fill in the questionnaire. Data collection took place from 

mid-November, 2009 to the end of January, 2010. By the end of the data collection period, 

1,506 questionnaires were returned, which corresponded to a response rate of 43.3%. Due to 

missing values, a total of 214 questionnaires had to be excluded from the analysis, resulting in 

a final sample size of 1,292 participants.1 Subjects were excluded if one or more of the under-

lying scales that were used to generate the variables constituting the segmentation base had 

more than 50% missing values. 

The sample consisted of 60.2% men, and the average age was 52.4 years (SD = 15.40). 

Respondents ranged in age from 18 to 93. The gender distribution and average age of the 

sample slightly differed from the Swiss population, since women constitute 50.8% of the 

Swiss population and the average age of adult citizens is approximately 48 years (BFS, 2009).  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
# A comparison of the excluded subjects with the final sample revealed several significant differences on so-
ciodemographic characteristics: Gender, !2(1, N = 1467) = 15.12, p < .001; age, t(1460) = 6.63, p < .001; educa-
tion, t(1462) = 7.17, p < .001. Therefore, some caution is advised when generalizing the findings.!
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2.2 Measures 

To gain a first insight into consumers’ way of thinking that guides behavior in energy-related 

issues and to generate further ideas for the following survey, two focus groups were con-

ducted, each consisting of seven subjects. Afterwards, the questionnaire for the survey was 

developed containing seven sections. In a first part, participants’ energy-saving efforts were 

assessed. Subsequently, a module followed to determine the motives underlying energy-

saving behavior. In a next section, subjects’ acceptance of different policy measures was as-

sessed. Furthermore, different energy-related beliefs were measured, including response effi-

cacy, self-efficacy, perceived personal efficacy, awareness of consequences, ascription of 

responsibility, and personal norms. A further module with various questions measuring sub-

jects’ general energy-related attitudes followed. In addition, a module was included assessing 

participants’ energy knowledge. In a final section, subjects were requested to answer ques-

tions about sociodemographics. 

 

Energy-saving behavior  

Energy-saving efforts based on curtailment measures and based on energy efficiency meas-

ures were assessed. In addition, the specific underlying motives were measured.  

Energy-saving behavior based on curtailment 

Energy-saving efforts based on curtailment behavior were assessed within three different do-

mains: housing, mobility, and food. Different activities related to energy-saving behavior 

were listed and participants were asked to indicate, on a six-point Likert scale, how often they 

perform the described energy-related activity; for example, “buy seasonal fruits and vegeta-

bles.” The scale included the following response options: 1 (never), 2 (rarely), 3 (once in a 

while), 4 (often), 5 (almost always), and 6 (always). When participants were unable to answer 

a question, they had the possibility of choosing the response option “does not apply to me.” 

Overall, the questionnaire consisted of 20 items to assess energy-saving efforts based on cur-

tailment behavior; 12 items related to the housing domain; four items related to the mobility 

domain; and four items related to the food domain. Items were generated based on available 

guides on how to save energy in the household. The items constituting the three domains, 

including means and standard deviations, are presented in Table 3.1.2  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$ Some behavioral items are vaguely formulated and, therefore, bear the risk of being ambiguously interpreted 
by subjects; this, in turn, could result in a certain distortion of the findings. Due to their vague wording, items 
that provide the most cause for concern in this regard include “defrost freezer/chest freezer/freezing compart-
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Table 3.1 
Items Used to Measure Energy-Saving Behavior and Motives Including Means and Standard 
Deviations!

Items M SD 

Curtailment behavior in the housing domaina   
Fill washing machine to capacity 5.09 0.91 
Turn down/off heating before leaving for holidays 4.94 1.52 
Defrost freezer/chest freezer/freezing compartment 3.63 1.23 
Wash laundry at lower temperatures (e.g., hot wash at 60 °C, lightly soiled laundry at  
30 °C)  

5.02 1.14 

Turn off standby on appliances  4.29 1.59 
Ventilate only briefly, but intensively during winter  5.37 0.90 
Adjust room temperature according to room’s usage, e.g., turn down temperature in  
unused rooms 

5.08 1.16 

Cook with pots covered 5.06 1.01 
Let the hot water run while brushing teeth (recoded) 5.23 1.38 
Take a long shower (recoded) 4.39 1.56 
TV is on, but no one is watching (recoded) 5.47 1.10 
Turning off the light when leaving a room   5.31 0.91 
 Cronbach’s ! = .71   

Curtailment behavior in the mobility domaina   
Go on holidays by train 2.66 1.45 
Avoid flights over short distances (i.e. to neighboring countries) for private purposes by 
using alternative means of travel 

4.25 1.42 

Carpool if a distance is covered by car 2.83 1.37 
Cover short distances (" 1 km) by bicycle or by foot 4.66 1.70 
 Cronbach’s ! = .54b   

Curtailment behavior in the food domaina   
Buy regional foods 4.31 0.93 
Buy seasonal fruits and vegetables 4.79 0.93 
Avoid buying foods flown in 3.80 1.32 
Avoid buying foods from distant countries 3.81 1.25 
 Cronbach’s ! = .80   

Energy efficiency measures in the housing domainc   
When I buy electrical appliances, I consciously pay attention to their energy consumption. 1.15 0.36 
Water taps are equipped with a flow controller 1.60 0.49 
The shower is equipped with a water-conserving shower head 1.50 0.50 
 Cronbach’s ! = .51b   

(Table 3.1 continues) 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
ment,” “ventilate only briefly, but intensively during winter,” and “take a long shower.” As the formulation does 
not clearly indicate which duration or time interval of the respective behavior is considered energy-friendly, 
these items are open to the subject’s interpretation and, consequently, might be perceived quite differently. In 
order to rule out the concern that vaguely formulated items distort the results, we conducted a further cluster 
analysis in which the arguable items were omitted. In other words, a behavioral index of curtailment behaviors in 
the housing domain was constructed without these items and was subjected to cluster analysis. The emerging 
clusters were comparable to the ones identified in the former cluster analysis using the behavioral index that 
included all items. The general pattern of difference among clusters persisted, and the main characteristics of the 
individual clusters remained the same. Consequently, the items were not excluded from analyses because no 
evidence for a distortion of the findings exists and because they still provide interesting descriptive information 
for the energy consumer types. However, necessary caution must be exercised when interpreting these items.!
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(Table 3.1 continued) 

Items M SD 

Financial motived   
I primarily pay attention to energy consumption in the household because of financial rea-
sons. 

4.33 1.43 

When purchasing household appliances I pay attention to energy consumption because of 
the running costs. 

4.45 1.42 

 Cronbach’s ! = .79   

Energy consciousness motived   
I primarily pay attention to energy consumption in the household because of energy con-
sciousness in general. 

4.77 1.23 

When purchasing household appliances, I pay attention to energy consumption because of 
energy consciousness. 

4.76 1.27 

When purchasing fruits and vegetables, I pay attention to seasonality and origin due to 
energy consciousness. 

4.49 1.40 

 Cronbach’s ! = .79   

Note. N = 1,292. aParticipants were asked to indicate how frequently they show the following behaviors. The 
scale ranges from 1 (never) to 6 (always). bBehavioral items are not expected to be highly correlated, therefore, 
alpha scores below .70 seem plausible cParticipants were asked to indicate whether they have adopted or adopt 
the following energy-saving measures. They could answer with “yes” or “no.” The resulting energy efficiency 
index for the housing domain, indicating the number of adopted energy efficiency measures, ranges between 0 
and 3. dParticipants were asked to indicate how much the following statements applied to them. The scale ranges 
from 1 (applies not at all) to 6 (completely applies). 
 

As research suggests that consumers’ acceptance of saving measures varies depending on the 

respective consumption domain (Pedersen, 2000; Poortinga, et al., 2003), and as an aim of the 

study was to distinguish between saving actions related to the purchase of daily products (in 

this case food) and related to energy efficiency, the three energy consumption domains were 

separately considered. For each domain an energy-saving index was generated computing the 

mean of the underlying items.  

Energy-saving actions based on energy efficiency measures in the housing domain 

Energy-saving behavior based on the adoption of energy efficiency measures (i.e. energy-

saving purchase decisions regarding energy efficiency) was investigated. Three items assess-

ing energy-saving purchasing behavior related to the housing domain were included. The 

items used to measure energy efficiency in the housing domain are depicted in Table 3.1. Par-

ticipants were requested to indicate whether they adopted or engaged in the energy efficient 

behaviors by choosing the answer options “yes” or “no.” The three items assessing energy 

efficiency measures were drawn from available guides on how to save energy in the house-

hold. To assure that the segmentation study represents the whole population, only items were 

selected that do not presuppose any ownership, e.g. to be house owner, and could be answered 

by all participants. An energy efficiency index was created by counting the number of energy 
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efficient measures adopted by participants. The index ranged from 0, signifying that no en-

ergy efficiency measure has been implemented, to 3, denoting that all three measures men-

tioned have been pursued. 

Financial and energy consciousness motive 

Energy-saving behavior is driven by different motives depending on the type of energy con-

sumer. Energy consciousness or more self-interested financial considerations might underlie 

energy-saving efforts. To cover the financial motive, two items were formulated. Further-

more, three items were included that reflected the motive energy consciousness. The items 

and the corresponding means and standard deviations are listed in Table 3.1. Participants in-

dicated on a six-point scale, ranging from 1 (applies not at all) to 6 (completely applies), how 

much the statements concerning the specific motives applied to them. Cronbach’s alpha was 

.79 for both, the financial motive and the motive energy consciousness. For each motive, the 

mean of the underlying items was computed. 

Energy-saving behavior related to car use and purchase 

For car owners and drivers, questions focusing specifically on energy-saving behavior related 

to car use and car purchase were included. In a first part, participants were asked to indicate 

on a six-point Likert scale, ranging from 1 (never) to 6 (always), how frequently they engaged 

in specific energy-saving behaviors related to car use. The question consisted of six items. A 

principal component analysis was conducted to check for the possibility to summarize the six 

items. Analysis revealed two factors that accounted for 59.34% of the original variance of 

subjects’ frequency ratings. The first factor subsumed items related to the use of alternatives 

to the car and the second included items referring to energy-saving driving behavior (factor 

loadings are depicted in Table 3A in the Appendix). The first factor was well interpretable 

and the mean of the items was calculated. The items constituting the second factor varied con-

siderably in value, and the interpretation of this factor was not completely conclusive; there-

fore, these items were considered individually.  

The second car related part contained three items with regard to energy-saving behav-

ior in the situation of a car purchase, i.e. energy efficiency measures. Participants answered 

with either “yes” or “no.” A car energy efficiency index was created by summing up the 

number of energy efficiency considerations. The index ranged from “0,” indicating that a sub-

ject considers no energy efficiency criterion, to “3,” denoting that a subject considers all en-

ergy efficiency criteria listed.  
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Items used to measures subjects’ energy-saving efforts related to car purchase and use 

were derived from available guides on how to save energy. All items including corresponding 

means and standard deviations are presented in Table 3.2. 

Table 3.2 
Items Used to Measure Energy-Saving Behavior and Motives Related to Car Use and Car 
Purchase Including Means and Standard Deviations!

Items  M SD 

Energy-saving car use behavior: Alternatives to cara   
Use public transportation or bicycle for distances up to 3 km 3.12 1.58 
Take the car even for short distances (< 2 km) (recoded) 3.97 1.65 
Use public transportation or the bicycle if possible 3.49 1.76 
 Cronbach’s ! = .80   

Energy-saving car use behavior: Energy-saving drivingb   
Turn off the engine even for a short wait at red light 2.92 1.54 
Use the highest gear possible and drive with low engine RPM 4.75 1.20 
Consciously drive no faster than 100 km/h on the highway 2.16 1.36 
   

Energy efficiency measures related to car purchasec   
When I buy a car, I consciously pay attention to the energy consumption of the vehicle. 1.14 0.34 
When I buy a car, I pay attention to the size and choose a small model.  1.42 0.49 
When I buy a car, I pay attention to the environmental friendliness of the drive (natural 
gas, etc.). 

1.66 0.47 

 Cronbach’s ! = .42d   

Note. N varied between 1,039 and 1,107 for the behavioral variables. aParticipants were asked to indicate how 
frequently they engage in the following behaviors. The scale ranges from 1 (never) to 6 (always). bParticipants 
were asked to indicate how frequently they engage in the following behaviors. The scale ranges from 1 (never) to 
6 (always). Underlying items were considered separately; no mean or index was calculated. cParticipants were 
asked to indicate whether they have adopted or adopt the following energy-saving measures. They could answer 
with “yes” or “no.” The resulting energy efficiency index for car purchase, indicating the number of considered 
energy efficiency criteria, ranges between 0 and 3. dBehavioral items are not expected to be highly correlated, 
therefore, alpha scores below .70 seem plausible. 
 

Acceptance of policy measures 

In the questionnaire, eight different policy measures to decrease energy consumption were 

listed. Policy measures were derived partly from current political discussions about possible 

energy-related policy measures and partly from other studies (Steg, et al., 2006). Respondents 

were asked to rate on a six-point scale, ranging from 1 (not at all acceptable) to 6 (completely 

acceptable), how acceptable they perceive each policy measure. A principal component 

analysis was conducted revealing three factors that accounted for 68.86% of the original vari-

ance in the subjects’ acceptance rating (factor loadings can be found in Table 3B in the Ap-

pendix). One factor included four policy measures reflecting sales regulations. The corre-



METHODS 

!
!

71 

sponding Cronbach’s alpha was .77. Furthermore, three items constituted a second factor re-

ferring to regulations in the use, or rather maintenance, of a car. The reliability was satisfying 

with alpha = .77. The item “renew old nuclear power plants/replace old nuclear power plants 

with new ones in Switzerland” represented the third factor. For the factors “sales regulations” 

and “use regulations in mobility,” the means of the underlying items were computed. The 

items reflecting the different policy measures and the corresponding means and standard de-

viations are depicted in Table 3.3. 

Table 3.3 
Items Used to Measure Acceptance of Policy Measures Including Means and Standard Devia-
tions!

Items  M SD 

Nuclear power plants   
Renew old nuclear power plants/replace old nuclear power plants with new ones in Swit-
zerland 

3.46 1.79 

   
Sales regulations   
Increase in purchase price of appliances with high energy consumption by 10% 4.36 1.64 
Cessation of the sale of appliances with high energy consumption within a product cate-
gory 

4.80 1.48 

Increase in purchase price of fruits and vegetables flown in 4.27 1.66 
Increase in purchase price of cars with high energy consumption by max. CHF 3,000 
while at the same time reducing purchase price of cars with low energy consumption by 
max. CHF 3,000 

4.34 1.76 

Cronbach’s ! = .77   

Use regulations in mobility   
Increase in fuel price by about 25 centimes/liter 2.72 1.81 
Incentive tax of about 25 centimes/liter on fuels – revenues are redistributed to the popu-
lation through health insurance funds 

3.07 1.86 

Charge for use of the roads in the town center of larger towns (Road pricing) 3.05 1.88 
Cronbach’s ! = .77   

Note. N = 1,292. Participants were asked to indicate how acceptable they perceived each of the following policy 
measures. The scale ranges from 1 (not at all acceptable) to 6 (completely acceptable).  
 

Beliefs related to energy-saving behavior 

The questionnaire assessed different beliefs regarding energy-saving behavior. In a first part, 

subjects’ beliefs related to response efficacy were assessed. Participants were provided with 

different behavioral measures to reduce energy consumption and were asked to rate their effi-

cacy on a six-point scale, ranging from 1 (not at all effective) to 6 (very effective). Respon-

dents’ perceived self-efficacy regarding the performance of energy-saving actions was meas-

ured based on five items. Furthermore, one item was included to assess perceived personal 
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efficacy. Items were presented in the form of statements, and subjects were requested to indi-

cate on a six-point scale, ranging from 1 (applies not at all) to 6 (completely applies), how 

much the statements applied to them. To measure the three efficacy beliefs, we formulated 

our own items enabling us to specifically address the various energy-saving behaviors related 

to different domains. 

Table 3.4 
Items Used to Measure Psychosocial Factors (Beliefs and Attitudes) Related to Energy Con-
sumption Including Means and Standard Deviations 

Items M SD 

Beliefs   

Response efficacya   
Reduction of electricity consumption in the household 4.37 1.33 
Reduction of car/motor-bike use 4.40 1.38 
Purchase of regional and seasonal products 3.83 1.58 
Purchase of energy efficient appliances 4.92 1.18 
Purchase of energy efficient cars 5.02 1.14 

Cronbach’s ! = .80   

Self-efficacyb     
I know the areas of my household with the highest energy saving potential and, accord-
ingly, I can/could optimize my consumption without any problems. 

4.11 1.30 

I have sufficient knowledge about the different travel options to shape my travel behavior 
energy consciously. 

4.69 1.33 

I am confident that I am able to make an energy-conscious decision when buying fruits 
and vegetables. 

4.53 1.34 

I am confident that I am able to make an energy-conscious decision when buying house-
hold appliances or cars. 

4.92 1.17 

I think that, due to my abilities, I can solve all problems related to energy I am confronted 
with. 

4.05 1.28 

Cronbach’s ! = .77   

Personal efficacyb   
The many small efforts I make to conserve energy add up, too, and can make a difference 
with regard to general energy consumption. 

4.65 1.32 

   
Awareness of consequencesc   
The increasing energy demand is a serious problem for our society. 5.34 0.99 
Global warming is a serious problem for our society. 5.43 1.00 
The increasing shortage of energy sources is a serious problem for our society. 5.08 1.16 

Cronbach’s ! = .73   

Ascription of responsibilityb   
I feel jointly responsible for the shortage of fossil fuels (crude oil, natural gas, etc.). 3.72 1.49 
I feel jointly responsible for global warming.  3.70 1.45 
I feel jointly responsible for the shortage of energy sources. 3.56 1.47 

Cronbach’s ! = .92   

(Table 3.4 continues) 
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(Table 3.4 continued)!

Items M SD 

Personal normsb   
I feel personally obliged to avoid unnecessary energy consumption wherever possible. 4.87 1.20 
I feel guilty when I choose a mean of transportation with high energy consumption to 
cover a distance, even though there is an energy-friendlier travel option. 

3.57 1.61 

I have a bad conscience when energy is consumed unnecessarily in the household (e.g., 
leave lights on in unused rooms). 

4.45 1.55 

I have a bad conscience when I buy, e.g., strawberries from South Africa in the winter 
instead of a seasonal product from the region. 

4.58 1.65 

Cronbach’s ! = .75   

General energy-related attitudesb   

Basic convictions   
Energy conservation is important to me. 5.21 0.95 
I intend to reduce/to further reduce my energy consumption. 4.86 1.07 
Energy conservation goes without saying since I was brought up accordingly. 4.88 1.19 
I pay attention to energy consumption because I care for the future of the next generation. 5.10 1.08 

Cronbach’s ! = .84   

Loss of comfort   
To me, energy-saving behavior in the mobility domain entails losses of convenience that 
are too high. 

3.00 1.49 

To me, energy-saving behavior in the housing domain entails losses of comfort that are 
too high. 

2.42 1.25 

To me, energy-saving behavior in the food domain entails losses of welfare that are too 
high. 

2.37 1.28 

Cronbach’s ! = .78   

Attitudes related to contextual forcesb   

Perceived social pressure   
I have the impression that nowadays one is nearly obliged to conserve energy due to soci-
ety’s expectations. 

3.63 1.57 

Enjoyment of life   
I want to enjoy life without giving a thought to energy consumption. 2.20 1.46 
Interference of freedom of choice   
I think that the government encroaches too much upon the freedom of choice of the popu-
lation in some domains (e.g., the banning of light bulbs). 

2.89 1.74 

Note. N of the item “perceived social pressure” was 1,289 and N of the item “enjoyment of life” was 1,287; for 
the remaining variables, N was 1,292. aParticipants were asked to indicate how effective, in their opinion, the 
following measures are in improving the energy situation. The scale ranges from 1 (not at all effective) to 6 (very 
effective). bParticipants were asked to indicate how much the following statements applied to them. The scale 
ranges from 1 (applies not at all) to 6 (completely applies). cParticipants were asked to indicate how much they 
agreed with the following statements. The scale ranges from 1 (I completely disagree) to 6 (I completely agree). 

 

In a next part, participants’ awareness of consequences, ascription of responsibility, 

and personal norms were assessed. The corresponding items were generated based on items 

used by Steg et al. (2005). Three statements about the consequences of high energy consump-

tion were formulated (awareness of consequences), and respondents had to indicate their de-
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gree of agreement on a six-point scale, ranging from 1 (I completely disagree) to 6 (I com-

pletely agree). Furthermore, three items were incorporated to measure perceived responsibil-

ity for the actual energy situation, and five items were included to assess personal norms re-

lated to energy consumption behavior. Subjects were requested to rate on a six-point scale, 

ranging from 1 (applies not at all) to 6 (completely applies), how much the statements applied 

to them. Cronbach’s alpha of the different beliefs ranged from .73 to .92, indicating a high 

level of reliability. The belief items used and corresponding means and standard deviations 

are presented in Table 3.4.   

 

General energy-related attitudes 

Subjects were presented with statements reflecting general energy-related attitudes and were 

asked to indicate on a six-point scale how much the statements applied to them. The scale 

ranged from 1 (applies not at all) to 6 (completely applies). A principal component analysis 

was conducted yielding two factors that accounted for 69.39% of the original variance in par-

ticipants’ ratings (factor loadings are depicted in Table 3C in the Appendix). Four items 

formed the factor “basic convictions” that underlie energy-saving behavior and three items 

constituted the factor “loss of comfort.” The factors showed satisfying reliability coefficients: 

alpha = .84 and alpha = .78, respectively (see Table 3.4).  

 

Attitudes related to contextual forces 

Items that assess attitudes related to contextual forces were also included. They were also 

presented in the form of statements. One item addressed the influence of social norms on en-

ergy-saving behavior. Social norms are reflected in perceived social pressure. As such, an 

item that specifically assesses subjects’ perceived social pressure to save energy was formu-

lated. An additional item indirectly reflected subjects’ attitudes towards interferences of con-

textual forces (e.g., expectations) in general. The item contrasted enjoyment of life with an 

energy-conscious way of living. Furthermore, a third item addressed subjects’ attitudes to-

wards restrictions of freedom of choice imposed by political measures. For each item, partici-

pants were asked to rate on a six-point scale, ranging from 1 (applies not at all) to 6 (com-

pletely applies), how much the statement applied to them.  

The items assessing general energy-related attitudes were generated based on inputs 

from focus group discussions about people’s motivation to save energy and perceived barri-
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ers. All attitude items and the corresponding means and standard deviations are depicted in 

Table 3.4. 

Table 3.5 
Items Used to Measure Energy-Related Knowledge Including Means and Standard Deviations!

Items  M SD 

CO2 emission plays an important role in the context of global warming. T 0.92 0.27 
To guarantee fresh air in the household in the winter, opening a hopper window for some 
time is most energy-saving. F  

0.74 0.44 

To heat up to one liter of water using the electric kettle is more energy-saving than using 
the hot plate. T 

0.73 0.45 

In Switzerland, electricity is produced almost exclusively from nuclear power. F 0.71 0.46 
Washing dishes using a dishwasher can be more energy-saving than hand washing. T 0.70 0.46 
The energy balance of meat is better compared to that of vegetable food. F 0.59 0.49 
During the electricity production process in a nuclear power plant, CO2 is emitted. F 0.56 0.50 
Most energy consumed in Switzerland stems from fossil fuels (e.g., crude oil, natural gas 
or coal). T 

0.51 0.50 

In the household, hot water consumes the most energy; heating (room heating) follows in 
second place. F 

0.49 0.50 

At the moment, Switzerland depends 80% on imported energy. T 0.43 0.50 
Mobility inside Switzerland accounts for the largest proportion of Swiss energy consump-
tion; heating (room heating) follows in second place. F 

0.24 0.42 

Cronbach’s ! = .51   

Note. N = 1,250. The accuracy of the statements is indicated by T (true) and F (false). Correct answers were 
coded as “1” and incorrect or “I don’t know” answers were coded as “0.” 
 

Energy-related knowledge 

Subjects were presented with 13 statements assessing energy-related knowledge. Since, to the 

best of our knowledge, no established scale exists that specifically assesses energy-related 

knowledge, we developed our own knowledge items partly based on Piskernik (2008). Items 

were formulated in the form of statements, and respondents were asked to indicate whether 

they were “true” or “false.” Subjects also had the possibility of choosing the answer option “I 

don’t know.” Seven out of the 13 statements were true and six were false. Correct answers 

were coded as “1,” and incorrect or “I don’t know” answers were coded as “0.” To increase 

reliability of the knowledge scale, two items with a very low corrected item-total correlation 

(less than .10) were excluded. The resulting scale consisted of 11 items and had a Cronbach’s 

alpha of .51, which is rather low, but in line with findings of other studies investigating peo-

ple’s knowledge about environmental issues (see Piskernik, 2008). The items constituting the 

energy knowledge scale, including means and standard deviations, are depicted in Table 3.5. 
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By counting the number of correct answers, an energy knowledge index was generated. The 

index ranged from 0 to 11. 

3. Results 

3.1 Clustering the Energy Consumer 

To identify and profile the different energy consumer segments, a cluster analysis was con-

ducted. Clusters were identified based on the following segmentation variables: energy-saving 

actions based on curtailment in the housing, mobility, and food domain; energy-saving ac-

tions based on energy efficiency; financial motive; energy consciousness motive; acceptance 

of policy measures; beliefs concerning response efficacy, self-efficacy, personal efficacy, 

awareness of consequences, ascription of responsibility, and personal norms; basic convic-

tions; and perceived loss of comfort. The variables were standardized and subjected to hierar-

chical cluster analysis, applying Ward’s method. The squared Euclidean distance was used as 

the proximity measure in the clustering procedure.  

The percentage change in the clustering coefficient, with a reduction in the number of 

clusters, served as a first indication of the optimal cluster solution (Backhaus, Erichson, 

Plinke, & Weiber, 2003). The agglomeration schedule suggested a five- or a six-cluster solu-

tion. In the five- and six-cluster solutions, the sizes of the segments were sufficiently large to 

be efficiently addressed by energy-saving strategies. Furthermore, in the five- and the six-

cluster solutions, significant and meaningful differences were found across all 17 segmenta-

tion variables underlying cluster analysis. Since the sixth cluster in the six-cluster solution 

differed significantly in several segmentation variables from the other five clusters providing 

further interesting insights into the various types of energy consumers, the six-cluster solution 

was selected. 

3.2 Characterizing the Energy Consumer Segments 

Six energy consumer segments were identified: the idealistic energy-saver (15.6%), the self-

less inconsequent energy-saver (26.4%), the thrifty energy-saver (14%), the materialistic en-

ergy consumer (25.1%), the convenience-oriented indifferent energy consumer (5.3%), and 

the problem-aware well-being-oriented energy consumer (13.6%). In a next step, the seg-
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ments were tested for their homogeneity calculating the F-value for all variables of the six 

segments, which is the quotient of the variance of a variable within a segment and the vari-

ance of the variable in the survey population. A segment is considered completely homogene-

ous if all F-values are smaller than one (Backhaus, et al., 2003). The segments selfless incon-

sequent, materialistic, and problem-aware well-being-oriented consumers were found to be 

completely homogeneous, while idealistic and thrifty consumers were nearly homogeneous 

with one respectively five F-values larger than one out of 17 segmentation variables. The 

smallest segment, the convenience-oriented indifferent consumers, was least homogeneous, 

containing nine F-values larger than one. Analyses of variance revealed a significant effect of 

energy consumer segments for each segmentation variable (p < .001). In the following, the 

characteristics of energy consumer segments on the segmentation variables are discussed.  

 

Energy-friendly behavior 

Idealistic energy savers showed the highest energy-saving efforts with regard to curtailment 

as well as energy efficiency measures. Thrifty energy savers follow in second place. How-

ever, in contrast to idealistic savers, their actions are mainly driven by financial considera-

tions. Considerable saving efforts in terms of curtailment are also shown by selfless inconse-

quent consumers. However, given the appreciable curtailment efforts, their adoption rate of 

energy efficiency measures is rather low. The importance to distinguish between energy-

saving purchasing behavior of daily products and energy efficiency becomes apparent in the 

example of the materialistic energy consumers. Their engagement in curtailment behavior, 

especially in the mobility and food domain, is low compared to other segments, while energy-

saving actions based on energy efficiency are quite pronounced. If they engage in saving be-

haviors, financial considerations are the main driver. Problem-aware well-being-oriented and 

convenience-oriented indifferent energy consumers are least likely to engage in energy-saving 

efforts.  

Regarding indirect energy-saving behavior in terms of the acceptance of policy meas-

ures, idealistic savers indicate the highest acceptance of sales and use regulations. Compared 

to the other segments, they most strongly reject policy measures intending to renew nuclear 

power plants or replace them with new ones, which indicates that their energy-saving behav-

ior is driven by idealistic thoughts. Sales and use regulations are the second-highest accepted 

by selfless inconsequent savers, reflecting their readiness to make sacrifices. Thrifty energy 

savers, although engaging in considerable curtailment and energy efficient actions, are less 
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willing to accept sales and use regulations, especially use regulations that are associated with 

additional financial efforts. The same holds true for materialistic consumers. Problem-aware 

well-being-oriented and convenience-oriented indifferent consumers feel the most reluctant 

towards sales and use regulations. Table 3.6 presents the six energy consumer segments and 

the corresponding means of the segmentation variables representing energy-saving behaviors 

and the underlying motives. 

Table 3.6 
Characterization of Energy Consumer Segments with Regard to Segmentation Variables Rep-
resenting Energy-Saving Behavior and Motives!

  Idealistic  
 
 
 
(n = 202) 

Selfless in-
consequent 
 
 
(n = 341)  

Thrifty  

 

(n = 181) 

Materialistic 

 

(n = 324)  

Convenience-
oriented in-
different 
 
(n = 68)  

Problem-
aware well-
being-
oriented  
(n = 176) 

Energy-saving behavior       
Curtailment, housing  5.30a 4.96b 5.32a 4.82c 4.19d 4.37d 
Curtailment, mobility  4.24a 3.88b 3.91b 3.32c 2.54e 2.94d 
Curtailment, food 4.78a 4.30b 4.74a 3.90c 3.67c,d 3.37d 
Energy efficiency, housing 2.43a 1.31c 2.19b 2.04b 1.51c 0.97d 

Energy-saving motives       
Financial  4.49b 4.05c 5.32a 4.70b 3.68c,d 3.68d 
Energy consciousness  5.55a 4.75b 5.41a 4.63b 3.36c 3.37c 

Acceptance of policy measures       
Nuclear power plants  2.33c 3.28b 3.94a 3.46b 4.34a 4.28a 
Sales regulations  5.55a 5.01b 4.37c 4.11c 2.42e 3.51d 
Use regulations in mobility 4.53a 3.51b 2.48c 2.40c 1.60e 2.06d 

Note. Analyses of variance revealed a significant effect of energy consumer segments for all segmentation vari-
ables, p < .001. Different letters indicate significant differences between particular energy consumer segments, p 
< .05, using the Games-Howell post-hoc test. For each segmentation variable, the value of the segment with the 
highest score is in bold. 
 

Beliefs related to energy-saving behavior 

In line with the findings of previous studies, consumer segments engaging in more energy-

friendly actions are generally more aware of consequences, are more likely to ascribe the re-

sponsibility for the actual energy situation to themselves, and their personal norms concerning 

energy-saving behavior are more established. According to research on people’s beliefs re-

garding the efficacy of energy-saving actions, the general pattern of results indicates that con-

sumer segments adopting more energy-saving measures are more likely to appraise the effi-

cacy of the applicable energy-saving measures as high, are more confident that they possess 
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the necessary skills to take effective energy-saving actions, and believe that their individual 

behavior can induce a positive change.  

Despite their small energy-saving efforts, problem-aware well-being-oriented energy 

consumers have a rather pronounced awareness of consequences and they believe that their 

own energy-saving efforts can make a difference. However, they still do not feel obliged to 

engage in energy-saving actions that would consequently result in increased energy-saving 

efforts. This is the main difference to convenience-oriented indifferent consumers who also 

only demonstrates minor energy-saving efforts, but consistently perform low on all beliefs 

related to energy-saving, e.g. awareness of consequences, personal efficacy. Selfless inconse-

quent savers have profoundly established efficacy beliefs, which are obviously not conse-

quently translated into energy-saving actions, especially with regard to the food domain and 

energy efficiency. The six energy consumer segments with corresponding means of the seg-

mentation variables representing beliefs related to energy-saving behavior are depicted in 

Table 3.7. 

Table 3.7 
Characterization of Energy Consumer Segments with Regard to Segmentation Variables Rep-
resenting Beliefs and Attitudes Related to Energy-Saving Behavior!

  Idealistic  
 
 
 
(n = 202) 

Selfless in-
consequent 
 
 
(n = 341)  

Thrifty  

 

(n = 181) 

Materialistic 

 

(n = 324)  

Convenience-
oriented in-
different 
 
(n = 68)  

Problem-
aware well-
being-
oriented  
(n = 176) 

Beliefs       
Response efficacy  5.35a 4.82b 4.73b 4.21c 2.96e 3.86d 
Self-efficacy  5.02a 4.58b 4.86a 4.42c 3.51d 3.60d 
Personal efficacy 5.50a 4.97b 4.22d 4.73c 2.72e 4.10d 
Consequence awareness  5.79a 5.56b 5.50b 5.05c 3.34d 5.11c 
Responsibility ascription  4.61a 3.88b 3.54b,c 3.47c 2.12d 3.22c 
Personal norms  5.28a 4.67b 4.87b 4.06c 2.75e 3.43d 

General attitudes       
Basic convictions 5.67a 5.21b 5.54a 4.93c 3.41e 4.11d 
Loss of comfort 1.65d 2.12c 2.98b 2.83b 3.65a 3.38a 

Note. Analyses of variance revealed a significant effect of energy consumer segments for all segmentation vari-
ables, p < .001. Different letters indicate significant differences between particular energy consumer segments, p 
< .05, using the Games-Howell post-hoc test. For each segmentation variable, the value of the segment with the 
highest score is in bold. 
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General energy-related attitudes 

Consumer segments highly engaging in energy-saving measures are more driven by basic 

convictions related to energy-saving attempts. These basic convictions are most pronounced 

amongst idealistic energy savers. The loss of comfort related to energy-saving behavior con-

stitutes especially for convenience-oriented indifferent consumers a barrier to energy-saving 

behavior, followed by problem-aware well-being-oriented consumers. Materialistic consum-

ers, on the other hand, are less concerned about restrictions of convenience, but more about 

financial issues. The corresponding means are presented in Table 3.7. 

In a next step, the identified energy consumer segments are characterized based on the 

variables that were included in the study as descriptive variables; energy-saving behavior re-

lated to car purchase and car use, attitudes related to contextual forces (perceived social pres-

sure, enjoyment of life, and interference of freedom of choice), energy-related knowledge, 

and sociodemographics. Analyses revealed a significant effect of energy consumer segments 

for each of these descriptive variables.  

Table 3.8 
Comparison of Car Owners and Car Drivers of the Different Energy Consumer Segments!

  Idealistic  
 
 
 
(n = 202) 

Selfless in-
consequent 
 
 
(n = 341) 

Thrifty  

 

(n = 181) 

Materialistic 

 

(n = 324) 

Convenience-
oriented in-
different 
 
(n = 68) 

Problem-
aware well-
being-
oriented  
(n = 176) 

Car owners  74.3% 75.4% 81.2% 89.8% 88.2% 85.7% 

Energy efficiency criteria  2.24a 1.98b 1.89b,c 1.67c 1.22d 1.31d 

Use/driving behavior       
Use alternatives to car  4.33a 3.87b 3.59b,c 3.25c,d 2.53e 2.88d,e 
Turn off engine at red light 3.49a 3.00b,c 3.35a,b 2.87c 2.00d 2.34d 
Eco Drive 5.15a 4.87a,b 5.06a,b 4.74b 4.05c 4.27c 
No faster 100 km/h freeway 2.75a 2.02b 2.52a 2.07b 1.61b 1.76b 

Note. Analyses revealed a significant effect of energy consumer segments for all variables, p < .001. Different 
letters indicate significant differences between particular energy consumer segments, p < .05, using the Games-
Howell post-hoc test. For each descriptive variable, the value of the segment with the highest score is in bold. 
 

Energy-saving efforts of car owners and car drivers 

Idealistic and selfless inconsequent energy-savers represent the segments with fewest car 

owners, whereas materialistic consumers constitute the segment with the most car owners. In 

line with the findings regarding the energy-saving efforts discussed above, car owners and 

drivers of consumer segments demonstrating more energy-saving actions with regard to hous-
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ing, mobility, and food were found to engage in more energy-saving behaviors related to car 

purchase and use. They are more likely to consider energy efficiency criteria when buying a 

car, more often choose energy-saving alternatives to the car, such as public transportation, and 

drive in a more energy-saving manner (Table 3.8). 

 

Attitudes related to contextual forces 

Thrifty energy-savers feel the most obliged to save energy because of society’s expectations, 

followed by problem-aware well-being-oriented energy consumers. Furthermore, the conven-

ience-oriented indifferent energy consumer most strongly takes the stance that enjoyment of 

life comes first and that considerations of energy consumption should not interfere with this 

priority. He is also the one who most strongly disapproves the interference of freedom of 

choice imposed by political measures. The corresponding values for each segment can be ex-

tracted from Table 3.9.  

Table 3.9 
Comparison of Energy Consumer Segments Based on the Descriptive Variables Representing 
Attitudes Related to Contextual Forces, Energy-Related Knowledge, and Sociodemographics!

   Idealistic  
 
 
 
(n = 202) 

Selfless in-
consequent 
 
 
(n = 341) 

Thrifty  

 

(n = 181) 

Materialistic 

 

(n = 324) 

Convenience-
oriented in-
different 
 
(n = 68) 

Problem-
aware well-
being-
oriented  
(n = 176) 

Attitudes rel to contextual forces       
Perceived social pressure*** 3.06c 3.52b 4.07a 3.68a,b 3.76a,b 3.90a 
Enjoyment of life*** 1.34e 1.89d 2.09c,d 2.34c 3.97a 2.93b 
Intfr of freedom of choice*** 1.90d 2.63c 3.36a,b 3.15b 3.97a 3.15b 

Energy-related knowledge*** 7.35a 6.89a 6.34b 6.44b 5.84b 5.93b 

Sociodemographics       
Gender***       
Female 53.3% 45.4% 47.2% 29.2% 25.4% 31.2% 
Male 46.7% 54.6% 52.8% 70.8% 74.6% 68.8% 

Age in years*** 53.89 50.97 58.21 51.71 52.55 48.42 

Income class***       
Less than CHF 3,000 3.0% 6.4% 12.4% 6.4% 10.4% 3.5% 
CHF 3,000 – CHF 5,000 24.7% 22.6% 28.2% 20.2% 14.9% 20.6% 
CHF 5,000 – CHF 10,000 53.0% 45.0% 46.3% 50.3% 41.8% 48.2% 
More than CHF 10,000 19.2% 26.0% 13.0% 23.1% 32.8% 27.6% 

(Table 3.9 continues) 
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(Table 3.9 continued)!

   Idealistic  
 
 
 
(n = 202) 

Selfless in-
consequent 
 
 
(n = 341) 

Thrifty  

 

(n = 181) 

Materialistic 

 

(n = 324) 

Convenience-
oriented in-
different 
 
(n = 68) 

Problem-
aware well-
being-
oriented  
(n = 176) 

Educational level***       
Primary school 4.0% 3.0% 8.3% 6.0% 12.3% 5.2% 
Secondary school 4.0% 6.3% 11.1% 6.0% 10.8% 5.8% 
Vocational training 31.8% 27.5% 36.1% 35.2% 24.6% 27.7% 
Grammar school degree 8.5% 11.4% 11.1% 9.1% 7.7% 9.8% 
Higher vocational college 21.9% 19.8% 20.6% 22.3% 21.5% 22.0% 
University of applied sciences 16.4% 12.6% 7.2% 9.4% 12.3% 10.4% 
University 13.4% 19.5% 5.6% 11.9% 10.8% 19.1% 

Note. * p < .05, ** p < .01, *** p < .001. For each descriptive variable, the value of the segment with the highest 
score is in bold. For attitudes related to contextual forces and energy-related knowledge, post hoc tests were 
performed; different letters indicate significant differences between the particular energy consumer segments, p 
< .05, using the Games-Howell post-hoc test. 
 

Finally, in the following section, energy consumer segments are distinguished accord-

ing to their energy-related knowledge and sociodemographic characteristics.  

 

Energy-related knowledge and demographic profile 

The well-educated idealistic energy savers are most knowledgeable in terms of energy-related 

issues, followed by the selfless inconsequent energy savers. The segment of the idealistic en-

ergy-savers showing most energy-saving behavior is composed of the highest percentage of 

women. Consumer segments with less pronounced energy-saving efforts are predominantly 

male. The thrifty energy-savers form the oldest segment and they have the lowest income. 

The problem-aware well-being-oriented consumers represent the segment with the youngest 

members. Energy consumer segments and an extract of corresponding characteristics are de-

picted in Table 3.9.  

3.3 Brief Summary of Energy Consumer Segments 

Idealistic energy-savers (15.6%) 

Idealistic energy-savers show the most energy-saving efforts based on curtailment behavior as 

well as based on energy efficiency measures. Driven by idealistic thoughts, they do not mind 

financial efforts and restrictions of convenience and also fully accept policy measures in 
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terms of sales and use regulations. Their awareness of consequences is highly pronounced and 

they believe in their ability to induce a positive change.  

 

Selfless inconsequent energy-savers (26.4%) 

Selfless inconsequent energy-savers demonstrate considerable energy-saving efforts. But 

given their readiness to make sacrifices reflected in their high acceptance of policy regula-

tions, their pronounced awareness of consequences, and their belief that consumers’ energy-

saving actions can make a difference, energy-saving efforts seem rather inconsequential. En-

ergy-saving actions, in particular, with respect to curtailment behavior in the food domain and 

energy efficiency measures in the housing domain, are comparatively small.  

 

Thrifty energy-savers (14%) 

Thrifty energy-savers highly engage in energy-saving efforts as long as they involve no finan-

cial disadvantages. Accordingly, they disapprove of policy measures based on sales or use 

regulations that are associated with additional financial efforts. Their energy-saving efforts 

are, in general, rather extrinsically motivated, since besides financial considerations they also 

experience the most social pressure to engage in energy-saving behavior. 

 

Materialistic energy consumers (25.1%) 

Materialistic energy consumers show less energy-saving efforts, especially in the domains of 

mobility and food. Energy-saving actions based on energy efficiency measures in the housing 

domain, however, are considerably pronounced. Policy measures with possible financial con-

sequences are less accepted. If they engage in energy-saving behavior, this is mainly due to 

financial considerations. 

 

Convenience-oriented indifferent energy consumers (5.3%) 

Convenience-oriented indifferent energy consumers are least likely to engage in energy-

saving actions. They largely ignore the fact that the increase in energy consumption and its 

consequences constitute a serious problem for society, and they neither feel jointly responsi-

ble for the present energy situation, nor have energy consciousness anchored in their personal 

norms. Their behavior is less driven by financial considerations than by concerns regarding 
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personal comfort and convenience. Restrictive political regulations and interferences are 

strongly disapproved of. 

 

Problem-aware well-being-oriented energy consumers (13.6%) 

Problem-aware well-being-oriented energy consumers are not eager to engage in energy-

saving actions. Their awareness of consequences is rather pronounced and they believe that 

their energy-saving efforts can make a difference. However, they still do not feel obliged to 

avoid unnecessary energy. Furthermore, they consider their ability to perform energy-saving 

behaviors as rather limited. A possible loss of comfort and convenience constitutes a barrier 

to their engagement in energy-saving efforts, but on the other hand, they perceive a certain 

social pressure to save energy.  

4. Discussion 

The aim of this study was to identify different segments of energy consumers in comprehen-

sive terms, using a cluster analytic approach. Therefore, behavioral measures, as well as en-

ergy-related psychosocial variables, were determined to form the segmentation base. The be-

havioral measures were distinguished according to curtailment actions, adoption of energy 

efficiency measures, and acceptance of policy measures. Applying this procedure, six differ-

ent energy consumer segments were identified that are of sufficient significance to be targeted 

in energy conservation campaigns: the idealistic energy saver (15.6%), the selfless inconse-

quent energy saver (26.4%), the thrifty energy saver (14%), the materialistic energy consumer 

(25.1%), the convenience-oriented indifferent energy consumer (5.3%), and the problem-

aware well-being-oriented energy consumer (13.6%). Despite the differing segmentation 

bases or criteria that were used in other studies, some consumer segments identified in the 

present study are similar to the ones found in previous research. For instance, the segment 

“family-attached materialists” described by Wortmann and colleagues (1996) corresponds, to 

some extent, to the materialistic consumers identified in the present study. In both cases, the 

segments are described as being materialistic and engaging in few saving efforts, unless en-

ergy-saving behavior is associated with technical improvements, i.e. energy efficiency meas-

ures, which they are gladly willing to adopt. Furthermore, the segment “pleasure-oriented” 

identified by Prose and Wortmann (1991) and the convenience-oriented indifferent energy 

consumers are similar in their characteristics, since both segments are described as fun-
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oriented and largely disinterested in energy-related issues. However, the present study pro-

vides additional intriguing insights with regard to the differentiation of energy consumers by 

identifying new energy consumer segments and offering a comprehensive characterization of 

the different energy consumer types. 

 

Marketing and policy implications 

Idealistic energy savers already show an exemplary energy-saving way of living. Conse-

quently, there is no need for intervention. The only objective, if any, is to ensure that idealists 

maintain their energy-saving efforts. This could be encouraged by regularly providing them 

with information about the energy situation, related problems, and possible solutions. The 

same holds true for the thrifty energy savers who also engage in many energy-saving behav-

iors. However, their motivation is mainly of a financial nature, which is not surprising since 

they represent the segment with the lowest income. Their aversion to policy measures that 

entail financial restrictions can be partly counteracted by systematically establishing corre-

sponding social norms, since the thrifty consumer perceives the highest social pressure. The 

influence of social norms on environmentally responsible behavior has been shown in various 

studies (for a review, see Biel & Thogersen, 2007). Given their interest in energy-saving and 

financial issues, information campaigns stressing the financial consequences of energy-saving 

measures represent a suitable instrument to target thrifty energy savers. Information events, 

for example, also provide an optimal opportunity to sensitize consumers to the implementa-

tion of regulatory interventions aiming to reduce energy consumption. Thereby, it is impor-

tant to emphasize the value of each individual’s contributions and collective thinking. Such 

events are an ideal setting to establish corresponding social norms. 

A segment of greater interest for energy conservation campaigns is the selfless incon-

sequent energy saver, since this segment is of significant size and offers various starting 

points. Despite their high problem awareness and their belief in the efficacy of existing meas-

ures and consumers’ efforts, these energy consumers seem rather inconsequent in translating 

their thinking into action. This is the case for food-related energy-saving behavior, which is 

substantially lower compared to idealistic and thrifty energy savers, and especially for energy 

efficiency measures in the housing domain, which were adopted second-least of all segments. 

Both energy-saving behaviors are purchase-related, which might support Peattie’s (2001) as-

sumption that the green purchaser is not necessarily the same person as the green consumer 

and vice versa. It is unlikely that their behavior is based on financial or well-being-related 
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considerations, as they do not really care about materialistic values and are ready to make 

sacrifices with respect to convenience and financial issues. One possible explanation could be 

that selfless inconsequent consumers are skeptical about the truth of the environmental prod-

uct claims of producers and retailers and, consequently, about the efficacy of energy-saving 

purchasing behavior as well (see Peattie, 1995). Their extremely deep adoption rate of energy 

efficiency measures in the housing domain could additionally be related to a certain technol-

ogy aversion. This assumption is supported by studies that described the green consumer as 

more or less technology-aversive (Gardner & Stern, 2002). To sum up, this has the following 

marketing and policy implications. Environmental claims of products should be formulated 

carefully without exaggeration. The related product labels should be awarded and controlled 

by one single independent competent body that will not be able to take advantage. This pro-

cedure increases consumers’ trust in the information source and, consequently, the credibility 

of environmental claims and the perceived efficacy of energy-saving purchasing behavior 

(Teisl, Rubin, & Noblet, 2008; for an overview, see Thogersen, 2000). Furthermore, specific 

information about the high energy-saving potential of energy efficient investments compared 

to curtailment measures (Gardner & Stern, 2002) provided by trusted experts could temper 

existing prejudices against technological solutions and increase consumers’ willingness to 

adopt energy efficiency measures. With high problem awareness, the basic requirements are 

already present and ensure that rational and objective arguments are well-received and, con-

sequently, prove to be effective. The best way to target selfless inconsequent energy savers is 

by providing them with information about the trustworthiness of product labels and the high 

energy-saving potential of energy efficient products directly at the point of sale. The informa-

tion can be communicated directly by the salesperson or by product brochures.  

Previous research has shown that cost savings may be a main driver of energy-saving 

behavior (e.g., Brandon & Lewis, 1999; Downs & Freiden, 1983). This could be a starting 

point for conservation campaigns designed to address the materialistic energy consumers that 

highly value materialistic possessions and tend to think about energy-saving efforts in finan-

cial terms. This way of thinking is also reflected in their high adoption rate of energy efficient 

household appliances that offer them the benefit of energy cost savings without affecting their 

quality of life. The rather low energy-saving efforts in the food and mobility domain could be 

seen as an indication that the behavioral barrier is less about the concern for loss of comfort or 

convenience, but more about maintenance of the quality of life or even of status. Therefore, 

besides providing financial incentives in terms of subsidies, price reductions, or rewards (for a 

review, see Abrahamse, Steg, Vlek, & Rothengatter, 2005), it is also important to convey that 
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energy-saving behavior and quality of life are not mutually exclusive. For example, in the 

case of a car purchase, it is essential that besides the emphasis on financial benefits, a new 

image is established that presents energy efficient cars as innovative, modern, and future-

oriented and progressing on from the image of low-performing energy efficient products 

(Sammer & Wuestenhagen, 2006).  

The two segments that show the least engagement in energy-saving efforts are the 

convenience-oriented indifferent and the problem-aware well-being-oriented energy consum-

ers. Convenience-oriented indifferent consumers are rather uninterested in energy issues since 

they largely neglect the existence of energy-related problems and feel neither responsible nor 

obligated to act. Thus, attempts to increase their energy consciousness are likely to be con-

demned to fail. The only goal they pursue is to enjoy life and savor comfort and convenience. 

Financial considerations are only of secondary importance. As Gatersleben (2001) stated, 

certain individuals seem to be more willing to pay to sustain their comfort and pleasure than 

to give up some of their quality of life. The most promising way to bring these consumers 

closer to energy-saving behavior is by designing campaigns that evoke curiosity and address 

consumers’ desire for pleasure and novel experiences. One possibility could be to hold events 

where consumers have the possibility to test-drive energy efficient cars.  

The problem-aware well-being-oriented energy consumer attaches high importance to 

comfort and convenience, but also to financial aspects. The problem-aware well-being-

oriented and the convenience-oriented indifferent consumers differ from each other on one 

decisive point: the problem-aware well-being-oriented consumer is thoroughly aware of the 

energy-related problems and believes in consumers’ ability to make a considerable contribu-

tion by their energy-saving efforts. Since the problem-aware well-being-oriented consumers 

constitute the youngest segment, a possible reason for the higher problem awareness could be 

that they have grown up in a time period where the environmental problem has been an often-

discussed issue, for example at school or in the media, and is thus more salient (Straughan & 

Roberts, 1999). This awareness might provide a valuable basis that can be drawn on when 

developing strategies to encourage energy-saving behavior. Specific information campaigns, 

such as workshops or the distribution of brochures, with clearly comprehensible, concrete 

instructions on how to act energy-saving, should be developed with special emphasis on en-

ergy-saving actions requiring no or minimal efforts. Furthermore, the resulting financial bene-

fits should be stressed. This procedure possibly increases consumers’ energy knowledge and, 

at the same time, their perceived self-efficacy. The problem-aware well-being-oriented con-

sumer enjoys comfort and convenience and wants to maintain a certain lifestyle. However, he 
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also seems to care about how other people perceive his energy-related behavior, since he feels 

a certain social pressure. Thus, it could be assumed that besides a comfortable lifestyle, it is 

also of importance to him to have a certain status or positive image in the eyes of his sur-

roundings. Such a merely self-interested way of thinking can be considered as a chance to 

promote proenvironmental behavior (De Young, 2000). If energy saving measures are con-

veyed as implying a certain status (Griskevicius, et al., 2010), his motivation to engage in 

energy-saving behavior could be increased, especially when it comes to measures that are 

clearly visible to others, i.e. energy efficiency measures, such as purchasing an energy effi-

cient car. Furthermore, promoting energy efficient investments, such as household appliances 

and cars, as innovative, progressive, and exclusive products that are highly compatible with 

the lifestyle of the problem-aware well-being-oriented consumer could further increase his 

willingness to buy energy efficient products. In addition, using a modeling approach (Winett, 

Leckliter, Chinn, Stahl, & Love, 1985), i.e. social learning, commercials could be run with 

celebrities representing a dynamic and progressive lifestyle who promote energy efficient 

appliances.  

Interventions that are designed and implemented to target a specific energy consumer 

segment inevitably also affect other consumer segments. Consequently, the question arises as 

to whether interventions that are designed for one segment could counter-productively affect 

on members of other segments by undermining their motives that are probably of a different 

nature. This could especially be true for individuals, such as idealistic energy consumers, that 

possess a strong intrinsic motivation and internalized norms to engage in energy-saving 

measures. By confronting these consumers with external rewards, such as financial incentives 

that are intended to address materialistic consumers, their intrinsic motivation is destroyed 

through a process known as motivational crowding-out (Deci, 1971). However, this crowd-

ing-out effect takes only place if individuals have a substantial amount of environmental mo-

rale before an external intervention takes place (Frey & Stutzer, 2008). To mitigate, or even 

avoid, a crowding-out effect caused by external interventions, such as legal regulations or 

financial incentives, it is essential that these interventions be communicated as having a sup-

porting, rather than a controlling, function. Furthermore, it is important to promote consum-

ers’ self-determination; for instance by emphasizing that they have a choice in their actions 

(for an overview, see Frey & Stutzer, 2008). 
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Limitations 

There are also some limitations to the present study that need to be addressed. This study re-

lies on self-reports to measure behavior. Therefore, as it is generally the case in research rely-

ing on self-reports, our study is susceptible to the social desirability response bias, which is 

individuals’ tendency to respond in a manner they consider to be socially desirable (Randall 

& Fernandes, 1991). This leads to a denial or mitigation of socially undesirable behaviors, 

attitudes, and personality traits, and an overstatement of socially desirable ones. Another 

characteristic of self-reported data is that they reflect a person’s beliefs and perceptions of 

his/her own behavior rather than actual behavior. This is problematic insofar as people’s per-

ceptions of energy consumption and savings of energy-related behaviors are subject to mis-

conceptions (e.g., Attari, et al., 2010). As such, self-reported energy-saving behavior cannot 

be equated with actual energy savings (for an overview, see Gatersleben, Steg, & Vlek, 2002). 

However, as the aim of the study was to describe energy consumers in a comprehensive way, 

including various energy-saving actions of different domains, a measurement of real behavior 

in simultaneous regards to all these energy-saving measures is hardly feasible. Given this, it 

was necessary to rely on self-reported data in order to obtain a comprehensive picture of en-

ergy consumers. Nevertheless, we believe that meaningful results can be acquired from self-

reported data.  

A further issue that requires reflection and must be kept in mind when interpreting the 

results is the validity of items that were used in the questionnaire. Some items, especially be-

havioral items, were rather vaguely formulated and left room for interpretation; as such, they 

are prone to discrepancies in interpretation and perception among subjects. As a result, the 

interpretability of subjects’ responses related to these items might be somewhat limited; this 

should be kept in mind when interpreting related findings that concern the composition and 

the description of the identified clusters. Since we developed some items utilized to measure 

energy-saving behavior and motives by ourselves, we are unable to provide information about 

their reliability and validity, aside from Cronbach’s alpha and the meaningfulness of results 

that were gleaned from the study. However, additionally conducted analyses in which the 

most vaguely formulated items were omitted yielded similar results; emerging clusters were 

comparable to the ones identified in former analyses in which all items were included, as the 

general pattern of difference among clusters persisted and the main characteristics of the indi-

vidual clusters remained the same. At least in part, these analyses provide evidence that 
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vaguely formulated items did not distort the results and, thereby, lend support for the suitabil-

ity and interpretability of the identified energy consumer types. 

Contextual forces are a crucial factor underlying energy-related behavior because they 

support or hinder change towards a more energy-friendly behavior (Black, et al., 1985; 

Guagnano, et al., 1995). In our study, contextual forces were only indirectly addressed 

through participants’ beliefs and attitudes related to these external factors (e.g., perceived 

social pressure), and we included only a small subset of contextual aspects. However, given 

the limited space of a questionnaire, a comprehensive assessment of all relevant contextual 

forces that exert an influence on the specific energy-related behaviors was hardly feasible. 

Moreover, the strength and influence of specific contextual forces differ between countries. 

For example, in some countries (e.g. Switzerland) public transport connections are readily 

available and provide a valid alternative to car use, whereas in other countries (e.g. the USA), 

the possibility of public transport use as an alternative to car use is not guaranteed throughout 

the country. Therefore, the limited accessibility to public transport in some countries consti-

tutes a strong contextual barrier to energy-saving mobility behavior, whereas in other coun-

tries, this contextual factor has less of an influence on behavior. Since contextual factors are 

rather country-specific, generalizability is limited.  

The time around which the study was conducted could also be considered as a certain 

limitation. Data collection took place from mid-November to the end of January, which 

means that the survey was conducted during a period when plenty of energy is consumed in 

the form of heating. The fact that the energy consumed for heating purposes and possibly the 

energy demand in general is more salient during this period could lead to an overestimation of 

energy consumption. But, as all consumers of the different segments are equally likely to 

show a tendency to overestimate their energy consumption, the differences found between the 

six energy consumer segments are assumed to be unaffected.  

A final limitation concerns the generalizability of the findings. As this study is based 

on energy-saving efforts and energy-related attitudes of energy consumers in Switzerland, it is 

unknown whether the results hold true for other European countries and, thus, also provide a 

suitable basis for the development of marketing strategies outside Switzerland. However, 

since the present study is based on a representative sample of the population and even consid-

ers two different language regions, generalizability may be more readily assumed than in 

other studies that restricted their survey to a specific region, like a city (Prose & Wortmann, 

1991) or a federal state (Wortmann, et al., 1996), or to a sample meeting specific criteria, such 

as owning a car (Jansson, et al., 2009).  
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Conclusions 

As one of the few energy consumer segmentation studies that applied a cluster analytic ap-

proach, this research provides support for the differentiation of purchase-related behavior 

when profiling energy consumers. The distinction between energy-related purchase decisions 

consumers are frequently faced with, such as food-related buying decisions, and purchase 

decisions regarding energy efficiency investments proved to be crucial for the identification 

and differentiated description of energy consumers, especially with regard to the materialistic 

energy consumer. Materialistic consumers showed considerable adoption of energy efficient 

measures in the housing domain, whereas their efforts in energy-saving food purchasing were 

low. This indicates that these two energy-friendly behaviors are psychologically different and 

should therefore be considered separately.  

A further interesting finding emerging from this segmentation study is the suggestion 

of the existence of a segment of consumers who are rather unmotivated to engage in energy-

saving behavior while at the same time showing considerable problem awareness: the prob-

lem-aware well-being-oriented energy consumers. Therefore, it is important to note that low 

performers striving only for comfort and convenience should not be generally perceived as a 

lost cause since amongst these low performers, a considerable number of individuals is thor-

oughly problem-aware. This provides an encouraging basis for a successful motivation of 

consumers towards a more sustainable lifestyle using adequate campaigns and communica-

tion measures. 

Furthermore, the findings of this study support the approach of using behavioral vari-

ables and variables directly related to behavior, such as beliefs, motives and attitudes, as a 

segmentation base instead of sociodemographics or more abstract variables, such as general 

values, that are conceptually rather distant from energy consumption behavior.  

As a next step, with regard to the development of marketing and intervention strate-

gies, the classification of energy consumers provided by the present study could be used to 

test the efficacy of different intervention strategies. The different consumer segments could be 

presented with different intervention alternatives and, based on the observed responsiveness, 

the most effective intervention for each energy consumer segments could be identified. This 

would be a further important step towards the development of tailored, effective marketing 

and intervention strategies.  
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Appendix 

Results of Principal Component Analyses 

Table 3A 
Factor Loadings of Energy-Saving Curtailment Behaviors Related to Car After Varimax Ro-
tation 

Items  Factor 

  1 2 

Use public transportation or bicycle for distances up to 3 km 0.87  
Take the car even for short distances (< 2 km) (recoded) 0.81  
Use public transportation or the bicycle if possible 0.85  
Turn off the engine even for a short wait at red light  0.72 
Use highest gear possible and drive with low engine RPM  0.74 
Consciously drive no faster than 100 km/h on the highway  0.54 
   
   Eigenvalues 2.17 1.39 
   Explained variance 36.22 23.12 

Note. Only factor loadings higher than 0.50 are presented. Factor interpretations are as follows: 1 = Energy-
saving car use behavior: Alternatives to car; 2 = Energy-saving car use behavior: Energy-saving driving.  
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Table 3B 
Factor Loadings of Acceptance of Policy Measures After Varimax Rotation 

Items  Factor 

  1 2 3 

Renew old nuclear power plants/replace old nuclear power plants by new ones in 
Switzerland 

0.97  
 

Increase in purchase price of appliances with high energy consumption by 10%  0.77  
Cessation of sale of appliances with high energy consumption within a product 
category 

 0.82 
 

Increase in purchase price of fruits and vegetables flown in  0.72  
Increase in purchase price of cars with high energy consumption by max. CHF 
3,000 while at the same time reducing purchase price of cars with low energy 
consumption by max. CHF 3,000 

 0.56 

 
Increase in fuel price by about 25 centimes/liter   0.77 
Incentive tax of about 25 centimes/liter on fuels – revenues are redistributed to 
the population through health insurance funds 

  0.81 

Charge for use of the roads in the town center of larger towns (Road pricing)   0.77 
    
   Eigenvalues 1.01 2.25 2.25 
   Explained variance 12.66 28.12 28.07 

Note. Only factor loadings higher than 0.50 are presented. Factor interpretations are as follows: 1 = Nuclear 
power plants; 2 = Sales regulations; 3 = Use regulations in mobility.  
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Table 3C 
Factor Loadings of General Attitudes Related to Energy-Saving Behaviors After Varimax 
Rotation 

Items  Factor 

  1 2 

Energy conservation is important to me. 0.86  
I intend to reduce/to further reduce my energy consumption. 0.79  
Energy conservation goes without saying since I was brought up accordingly. 0.80  
I pay attention to energy consumption because I care for the future of the next generation. 0.82  
To me, energy conservation behavior in the mobility domain entails losses of convenience 
that are too high. 

 0.77 

To me, energy conservation behavior in the housing domain entails losses of comfort that 
are too high. 

 0.88 

To me, energy conservation behavior in the food domain entails losses of welfare that are 
too high. 

 0.83 

   
   Eigenvalues 2.72 2.14 
   Explained variance 38.84 30.54 

Note. Only factor loadings higher than 0.70 are presented. Factor interpretations are as follows: 1 = Basic con-
victions; 2 = Loss of comfort. 
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Abstract 

Five studies were conducted to provide support for the application of a symbolic significance 

heuristic describing people’s tendency to rely on symbolic significant behavioral attributes 

while neglecting other crucial information. This is particularly the case with topics that are 

especially subject to social interaction and social norms, such as environmental friendly be-

havior. In Study 1, participants were presented with two energy consumer descriptions. One 

entailed a positive symbolic significant attribute (e.g., driving a Toyota Prius) and a negative 

symbolic neutral attribute (e.g., covering 28,700 km); for the other one, the reverse was true 

(e.g., driving an SUV and covering 11,400 km). Thereby, the consumer with the positive 

symbolic significant attribute actually consumed more energy. As expected, the energy con-

sciousness of the consumer with the positive symbolic significant attribute was rated higher 

than the one of the consumer with the negative symbolic significant attribute. This was also 

true when both descriptions were presented (within-design), ruling out the evaluability hy-

pothesis. Supporting generalizablity, the effect was found for different consumption domains. 

In Study 2, in which participants were specifically asked for a judgment of energy conscious-

ness related to described consumption behavior, the effect was replicated. Testing the stability 

of the symbolic significance fallacy, the effect proved stable when providing detailed infor-

mation on energy consumption (l/100 km), enabling an exact calculation (Study 3), and when 

asking to directly rate energy consumption (Study 4). In Study 5, several alternative explan-

ations were ruled out. Findings provide evidence for the symbolic significance heuristic and 

the potential misperceptions involved. This research has theoretical implications, providing 

further insights into individuals’ information processing, as well as practical insights, pointing 

to potential misperceptions in the estimation of energy consumption that could impede adop-

tion of adequate energy-friendly consumption behavior. 



INTRODUCTION 

!

101 

1. Introduction 

Ms. Muller and Mr. Huber are colleagues at work. Ms. Muller lives distant from work and 

commutes to work each day by express train. The train ride to work takes about one hour. Mr. 

Huber, on the contrary, resides close to the workplace and covers his daily commuting dis-

tance of 3 km (one way) by car. So, in regards to energy consumption, who is the good guy, 

and who is the bad guy? 

The idea underlying the research presented in the following pages arose from a discus-

sion about exactly this issue between the two authors. At first sight, the answer seems quite 

clear; traveling by train is the epitome of energy friendly mobility behavior; that is, it symbol-

izes energy friendliness, and thus gives rise to the conclusion that Ms. Muller shows a more 

energy friendly commuting behavior. However, taking a second, more critical look at the two 

commuting situations, thereby increasing elaboration on all the information provided, it be-

comes clear that a crucial characteristic was not taken into consideration, the covered dis-

tance. Consequently, the previous judgment has to be relativized or even reversed. Inspired by 

this discussion, we decided to examine whether people generally tend to base their judgments 

related to energy-consciousness issues on attributes perceived as symbolic for energy friend-

liness while neglecting other information, and whether this results in misjudgments.  

Given the manifold properties and features of decision objects and situations people 

are confronted with in everyday life, they make use of mental shortcuts (i.e., heuristics) that 

reduce cognitive or computational effort and save time (for an overview, see Gigerenzer & 

Gaissmaier, 2011; Todd & Gigerenzer, 2000), instead of engaging in a thorough evaluation of 

all available information. In most cases heuristics work quite well and result in accurate 

judgments; however, they can also produce errors and lead to misperceptions (Tversky & 

Kahneman, 1974). People apply heuristics for different decision domains, including judg-

ments related to energy consumption (e.g., Kempton & Montgomery, 1982). Studies, for ex-

ample, showed that people assess energy consumption of an appliance based on its size; the 

larger the appliance, the more energy it is assumed to consume (Baird & Brier, 1981; 

Schuitema & Steg, 2005). 

The aim of the present paper is to provide evidence for people’s reliance on symbolic 

significant behavioral attributes (hereafter called the symbolic significance heuristic) in judg-

ments on energy consciousness and to illustrate its resulting effect on judgment accuracy. 

Furthermore, it aims to demonstrate the stability of this effect based on the findings of various 

tests that were conducted and to provide support for the postulated mechanism underlying the 
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symbolic significance heuristic. The paper concludes with a discussion of the implications of 

the findings with regard to the development of communication strategies. 

1.1 The Symbolic Meaning of Energy-Consumption Behaviors 

People perceive a person’s behavior not simply as “ordinary” behavior, but also as an indirect 

statement about a person’s values and convictions. Thus, a certain symbolic meaning is at-

tributed to a specific behavior based on which individuals draw conclusions about a person’s 

personality characteristics. Following the approach of “symbolic interactionism” (Blumer, 

1969; Mead, 1934), those general symbolic meanings are negotiated and constructed through 

the social context of interaction (i.e., conversation), and are constantly redefined and renego-

tiated (for an overview, see Charon, 2007; Jackson, 2005). Applied to the subject of energy 

consumption, this means in particular that the social context defines which behavior is sym-

bolic for energy friendliness and which one is symbolic for energy unfriendliness. This proc-

ess goes along with the collective definition of normative expectations on how an energy-

friendly consumer is supposed to behave. As such, the symbolic meanings people assign to 

behaviors or objects are constantly renegotiated and redefined in the course of social interac-

tions to fit with current social norms. Research shows that salient social norms in general ex-

ert a considerable influence on people’s conservation efforts since people strive to be conform 

with social norms (Schultz, et al., 2007). Applying the approach of symbolic interactionism 

on pro-environmental behavior, Nye and Hargreaves (2010), for example, demonstrated the 

process of how communities (EcoTeams and Environment Champions) negotiated and de-

fined new normative expectations through social interactions. The symbolic meaning of a 

behavior is socially constructed and is generally agreed upon and shared amongst people as 

such (for an overview, see Charon, 2007). Engaging in a specific behavior, a person is auto-

matically associated with the symbolic meaning of the behavior, which consequently serves 

as the basis for drawing inferences about a person’s image and personality. Thereby, people’s 

evaluation of a person, such as whether someone cares for the environment or not, is facili-

tated (Petkus, 1992).  

The media plays a decisive role in the formation of symbolic meaning. For example, 

advertising represents a valuable means to communicate symbolic meaning (McCracken, 

1986; Ottman, Stafford, & Hartman, 2006), since advertising can be considered as displaying 

versions of social life that are perceived as normative and ideal (Goffman, 1979). In the case 

of information or marketing campaigns capturing the issue of energy conservation, this means 
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that desirable energy-saving consumption behaviors are communicated, and consequently, a 

symbolic meaning of energy friendliness is attributed to them. The same holds true for the 

identification and definition of behaviors that contradict normative expectation since they 

involve high energy consumption, and thus a symbolic meaning of energy unfriendliness is 

attributed to them. Relating the symbolic interactions perspective to research on environmen-

tally responsible consumption, also Petkus (1992) highlighted the role of news media cover-

age, advertising, and product labeling for identifying the positive or negative potential envi-

ronmental impact of products. According to Petkus (1992), these products and use behaviors, 

consequently, function as symbols for environmental responsibility or irresponsibility.  

Several studies provide evidence that symbolic meanings of behaviors and products 

represent signals of a consumer’s personality traits (i.e., identity) to a social audience. Inves-

tigating the symbolic meaning attributed to driving a battery-powered electric vehicle, Skip-

pon and Garwood (2011) found that a driver of a battery-powered electric vehicle was consid-

ered to be a person of high openness, high conscientiousness, and high agreeableness. 

Another study stressing the impact of symbolic significance of conservation behaviors is by 

Sadalla and Krull (1995); it compared various conservation and consumption behaviors with 

regard to ascribed identity, using clothesline versus mechanical dryer, using public transit 

(bus) versus private automobile, and recycling. Findings indicated high consensus among 

participants regarding the symbolic significance of the examined behaviors. When asked to 

rate appropriateness of the behaviors for communicating interest in conservation, using the 

clothesline was perceived as more appropriate than using the dryer, taking the bus was rated 

more appropriate than driving a car, and recycling was considered appropriate to communi-

cate interest in conservation. On the other hand, results suggested that engagement in conser-

vation behavior has a rather negative effect on other identity attributions, such as status. A 

person engaging in conservation behavior was ascribed a lower status. However, latter find-

ings were challenged by a study by a Welte and Anastasio (2010) study, which postulated that 

these assertions no longer hold for today’s society, since people’s growing awareness of envi-

ronmental problems and the human contribution to them might truly have changed people’s 

attitude towards pro-environmental behavior. In line with their assumption, analyses revealed 

no significant differences in ascribed status between persons that differ in their level of con-

servation. Further support for the assumption that a symbolic meaning regarding environ-

mental friendliness is attributed to products and related behaviors stems from a study by 

Heffner, Kurani, and Turrentine (2007), which found that people perceive that purchasing 

hybrid electric vehicles symbolizes environmental friendliness and purchasing SUVs symbol-
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izes wastefulness. Also Turrentine and Kurani (2007) pointed to the importance of the sym-

bolic meaning assigned to automotive fuel economy. Given that there exists high consensus 

on the symbolic meaning of pro-environmental behavior, and given that the communication 

of identity (i.e., the self-presentational goal) represents a strong motivator for human behavior 

(e.g., Baumeister, 1982), besides functional and affective motives, also symbolic motives 

(such as expression of personal identity and values) may constitute an important behavioral 

driver (Morton, et al., 2011). In this vein, Heffner and colleagues (2007) also provided evi-

dence that people consider the purchase of a hybrid electric vehicle as a means to construct 

and communicate their personality through this widely recognized environmental symbol.  

As demonstrated in the study of Sadalla and Krull (1995), people consider conserva-

tion actions appropriate to a different degree for the communication of an interest in conserva-

tion, meaning that conservation behaviors differ in their symbolic significance. This could be 

due to differences in discussion frequency and intensity of the various energy-related behav-

iors, for example, due to differing media and information program coverage (Sadalla & Krull, 

1995). Thus, conservation behaviors are discussed in social interactions to various degrees; 

therefore, they establish symbolic significances of differing degrees. Certain behaviors, such 

as owning an energy-efficient car, are probably more prominent and are more often negotiated 

in social context than behaviors, such as covering a small annual distance by car. This results 

in the formation of a strong symbolic meaning of behaviors, which are often discussed in so-

cial interactions, whereas less prominent behaviors are perceived as less symbolic.  

Summing up, we postulate that in the course of social interaction, a symbolic meaning 

is attributed to energy conservation and consumption behaviors, and that this symbolic mean-

ing constitutes the basis of information interpretation and drawing inferences about a person’s 

personality, such as about his or her energy consciousness. 

1.2 Heuristics and Attribute Substitution  

In everyday life, people are confronted with various cognitively demanding decision situa-

tions with different alternatives entailing several informational attributes. As people have only 

limited capabilities to undergo an extensive processing of all the information and aim to ar-

rive at a decision in an efficient, time-saving way, they rely on heuristics (for a review, see 

Gigerenzer & Gaissmaier, 2011). In most cases the use of heuristics results in judgments that 

are of sufficient accuracy; however, in certain decision contexts, reliance on heuristics may 

lead to misjudgments (Tversky & Kahneman, 1974). When it comes to estimating energy 
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consumption associated with certain behaviors or estimating the energy saved by certain con-

servation measures, people are generally subject to various misperceptions and misjudgments 

(e.g., Attari, et al., 2010). These misperceptions may partially be due to people’s reliance on 

heuristics when evaluating energy consumption. People assess energy consumption related to 

a specific consumption behavior, for example, on the basis of the visibility of energy con-

sumption or the running time of appliances (Kempton, et al., 1984; Kempton & Montgomery, 

1982). It was shown, for example, that due to the visibility of energy consumption in the form 

of light, energy consumed by lighting is generally overestimated. 

As suggested by Kahneman and Frederick (2002), a general feature of heuristic judg-

ments is attribute substitution. They argue that a judgment is mediated by a heuristic when-

ever the attribute of the object a person wants to judge (target attribute) is not readily accessi-

ble, and a person assesses this target attribute by substituting a semantically and associatively 

related property that comes easier to mind (heuristic attribute). Since the substituted heuristic 

attribute differs from the target attribute, systematic biases, such as weighting biases, are in-

evitably introduced. Weighting bias describes people’s tendency to attribute either too much 

or too little weight to cues that are available to judge, which consequently results in neglect-

ing or underweighting of information that would be capable of supplementing or correcting 

the heuristic.  

1.3 The Symbolic Significance Heuristic 

Sometimes more than one potential heuristic attribute is available, and it seems reasonable to 

assume that in such situations, the attribute with higher accessibility at that point of time is 

chosen as the heuristic attribute. However, we would argue that for certain judgmental issues, 

it is not a matter of current strength of accessibility, but that the symbolic significance of an 

attribute is decisive. Let us imagine a judgment situation in which it comes to rating energy 

consciousness of a person described by two inherently contradictory attributes – one generally 

representing energy consciousness, such as driving an energy-friendly car, and one generally 

representing energy unconsciousness, such as covering large distances by car. Which attribute 

serves as the heuristic attribute that is substituted for the rating of energy consciousness (the 

target attribute)? The rationale of the prototype heuristic, assuming that a property of the pro-

totype represents the heuristic attribute (Kahneman, 2003), does not seem to hold for such a 

judgment situation entailing two potential heuristic attributes reflecting prototype properties 

that are contradictory in nature – in the sense that they conform to conflicting prototypes. 
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Confronted with a somewhat more value-laden decision situation incorporating such contra-

dictory attributes, we do not suggest that people solely use the attribute that is currently more 

accessible as the heuristic attribute due to recent evocation or priming (Bargh, Bond, 

Lombardi, & Tota, 1986), but that they choose the one with the higher symbolic significance. 

In the case of our car-driver example, this means that people unconsciously base their judg-

ment on information about energy friendliness of the car (i.e., the car type), which is per-

ceived as symbolic of energy consciousness as a result of existing social norms and commu-

nication through advertisement and marketing campaigns. In line with the weighting bias, the 

symbolic significant attributes that are primarily focused on are overweighted, whereas less 

symbolic significant attributes, such as covered distance (that also provide crucial information 

for estimation of energy consumption), are largely neglected and thus underweighted. This 

neglect of potentially correcting information may result in an inadequate judgment. This is 

especially true when, as in this case, the less symbolic significant attribute and the symbolic 

significant attribute are of opposing value – large covered distance (negative value) versus 

energy friendly car (positive value) or vice versa, short distance covered (positive value) ver-

sus energy unfriendly car (negative value) – and thus, the effect of the symbolic significant 

attribute should actually be relativized.  

A factor that probably underlies or fosters the symbolic significance bias (the tendency 

to focus on symbolic significant attributes and base judgments primarily on this information 

while neglecting less symbolic) is the manner in which people attribute inconsistent behavior. 

People may embark on different strategies to respond to inconsistent information (Vonk, 

1994). Having already formed a first impression based on a symbolic significant attribute, 

when considering another behavioral attribute of opposing value, people could ascribe this 

inconsistent behavior to external factors; that is, they could make inferences about the situ-

ational context underlying the contradictory behavior (e.g., Kulik, 1983). Thus, the inconsis-

tent behavior is not attributed to the agent’s personality, and no conflict arises. Considering 

the example with the person who drives an energy friendly car but covers long distances, peo-

ple could argue that a longer driving distance could be due to the fact that a person lives 

somewhere distant; thus the person is dependent on the car and has to use it more often and 

for longer distances. Another possibility is that people question a person’s intention underly-

ing the inconsistent behavior (e.g., Jones & Davis, 1965). Intentions associated with a behav-

ior influence the evaluation of the behavior as a whole. In a trial, for example, it makes a huge 

difference whether there was an intention to kill a person or not, even if the outcome is the 

same. Intentions ascribed to a person can be as important as the actual behavior shown. Sym-
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bolic significant behaviors are more prominent in judgments on personality and can be con-

sidered as being of high diagnosticity regarding the underlying motivation. Thus, an intention 

can be more readily assumed to underlie this behavior. This attributional process could be 

further enforced by people’s tendency to automatically judge a behavior as intentional 

(Rosset, 2008). Buying an energy-friendly car, for example, is a symbolic significant behavior 

that demonstrates good intentions. People may infer from such a purchase decision that the 

buyer of the car has the intention to reduce fuel consumption and to reduce emissions that 

cause climate change, and that he or she, consequently, is environmentally friendly. Less 

symbolic significant behaviors, such as the distance a person covers by car, might be per-

ceived as more ambiguous with regard to underlying behavioral causes and, therefore, seem 

more ambiguous with regard to the motives driving the behavior. As such, less symbolic be-

haviors may be less useful for deducing a person’s intentions and making inferences on per-

sonality. The importance of perceived motives in ascription of intention was also demon-

strated in a recent study by Monroe and Reeder (2011), which showed that perceived 

intentionality of an action may be reduced when there is an incongruence between an agent’s 

actual behavior and the motives assumed to drive the behavior. This approach could also pro-

vide a possible explanatory framework to a certain extent for the mechanisms underlying the 

symbolic significance bias. Considering symbolic significant behavioral information, people 

could automatically assume a certain motive driving the behavior, which they could conse-

quently find to be challenged by a less symbolic behavior of opposing value. The resulting 

incongruence between perceived motives and behavior could give rise to a reduction in per-

ceived intentionality, which is also in line with other research showing that people respond to 

inconsistent behavior by automatically classifying it as being of a non-intentional nature (e.g., 

Jones & Davis, 1965). Thus, the behavior is not ascribed to agents’ personality. As a result, 

when judging parts of persons’ personality, such as their energy consciousness, symbolic sig-

nificant behaviors are mainly relied on. 

In both cases of attributional responses to inconsistent behaviors – attributing it to 

situational causes and questioning the intention underlying it – the trait implications of the 

inconsistent (i.e., less symbolic significant) behaviors are discounted. As a consequence, these 

behaviors are largely neglected when making inferences on a person’s personality, such as a 

person’s energy friendliness, while symbolic significant ones are preferentially focused on 

and overweighted. Why is such a wrong assessment problematic? People may show symbolic 

behavior that demonstrates their good behavioral intentions instead of changing their actual 

energy consumption behavior, which also requires consideration of less symbolic behaviors. 
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Besides heuristics and biases dealing with the issue of facts, focusing on the 

understanding of probability, risk, or quantity, fast and frugal decision rules for social and 

moral judgments also exist (Cosmides & Tooby, 2006), such as moral heuristics (Sunstein, 

2005). In contrast to moral heuristics, the symbolic significance heuristic, in line with the 

classic work on heuristics and biases (Sunstein, 2005), deals with issues of facts; that is, the 

error introduced by the application of the heuristic is highly intuitive but uncontroversial on 

reflection. However, they both stress the importance of the social environment, but they look 

at different aspects. For heuristics on moral behavior, social environment is considered from 

the point of view that these heuristics incorporate general principles that coordinate human 

groups (Gigerenzer, 2010) and motivate cooperation and sharing (Cosmides & Tooby, 2006). 

For the heuristic of symbolic significance, however, the social environment (in terms of social 

interaction) merely constitutes the source where symbolic meaning of behaviors is generated, 

which consequently serves as the basis for the heuristic. 

Based on the above reasoning, we postulate that people, when confronted with a 

value-laden decision, apply a certain heuristic, which shall be called the symbolic significance 

heuristic. In line with this heuristic, we hypothesize that in judgment situations in which a 

consumer behavior that is more dictated by social norms and conventions, such as energy 

consumption behavior, is evaluated and is described by attributes that are representative for 

opposing prototypes, people rely on the attribute that is commonly perceived as more sym-

bolic significant. Consequently, if a person is described by a symbolic significant attribute 

that has a positive value with regard to energy consumption, the person is automatically con-

sidered energy conscious, whereas if the symbolic significant attribute has a negative value, 

the person is considered energy unconscious. Less symbolic significant attributes (hereafter 

called symbolic neutral attributes) included in the characterization of a person, even if they 

are of opposing value, are largely neglected. This finally results in misperceptions, as it pre-

cludes an adequate estimation of energy consumption, and – in the case of an opposing value 

of the symbolic neutral attribute – prevents the necessary relativization of the symbolic sig-

nificant attribute. As a consequence, the energy consciousness of a person showing a positive 

symbolic significant behavior is generally overestimated, and the energy consciousness of a 

person showing a negative symbolic significant behavior is generally underestimated. 
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2. Study 1 

The symbolic significance heuristic is expected to be applied in judgment situations that are 

related to energy friendliness and that comprise description attributes of a symbolic nature. 

Energy consumption is indirectly or directly involved in various actions of people’s everyday 

lives related to different consumption domains, such as mobility, housing, and food. Conse-

quently, besides providing evidence for the use of the symbolic significance heuristic in gen-

eral, a first aim of Study 1 was to consider different energy-related behavioral domains, 

thereby also testing for the generalizability of the symbolic significance heuristic.  

However, even if the expected findings emerge, it sill could be argued that the mis-

judgment resulting from the focus on only one specific attribute is not due to the symbolic 

significant nature of this attribute, but due to its ease of evaluation compared to the other at-

tribute. From the viewpoint of the evaluability hypothesis of Hsee (1996), it could be assumed 

that the misjudgment occurs because one attribute, the symbolic neutral, is hard to evaluate 

independently (e.g., distance to work), while the other one, the symbolic significant, is quite 

easy to evaluate independently (e.g., type of commuting vehicle). According to Hsee (1996), 

an attribute is hard to evaluate independently when an evaluator has no idea how good a given 

value on this attribute is without having the possibility of comparison. Yet, provided with the 

possibility of comparing an option with another one, the evaluability of the eventually hard-

to-evaluate attributes is increased, and, as a result, they are more likely to be considered in the 

decision situation. To rule out this alternative explanation, a second aim of Study 1 was to 

provide evidence that the effect of the symbolic significance fallacy persists, even if individu-

als are presented with two descriptions simultaneously, both including low and high symbolic 

significant behavioral attributes but of opposing values, thus allowing a direct comparison of 

the descriptions attributes and thereby increasing their evaluability. 

2.1 Method 

2.1.1 Participants 

A total of 282 persons was invited to participate in an online study. These persons were mem-

bers of an online panel who agreed to participate in online studies for the period of half a year 

with a time interval of two months from one study to the next one. Data collection lasted from 

February 18 to March 3, 2011. Of the 282 persons receiving an invitation for the online study, 
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246 participated. The sample consisted of 95 (38.6%) women and 151 (61.4%) men, and the 

average age was 54 years (SD = 14). Participants ranged in age between 18 and 87 years.  

 

2.1.2 Materials and Procedure 

Descriptions of two energy consumers were generated for four different energy consumption 

scenarios: commuting, car driving, room heating, and meat consumption, resulting in a total 

of eight energy consumer descriptions (see Table 4.1). For each scenario, the two energy con-

sumers were described based on two attributes, one reflecting a behavior of high symbolic 

significance, that is, an attribute that is commonly perceived as standing for energy friendli-

ness or energy unfriendliness (e.g., driving an energy-friendly car), and one reflecting a be-

havior of rather symbolic neutral nature (e.g., covering only a short distance with the car per 

year). If one of the two attributes was positive in value, the other one was negative and vice 

versa. Consequently, one energy consumer was characterized by a positive symbolic signifi-

cant behavioral attribute (e.g., energy-friendly car) and a negative symbolic neutral behavioral 

attribute (e.g., long distance), whereas the other energy consumer was described by a negative 

symbolic significant behavioral attribute (e.g., energy-unfriendly car) and a positive symbolic 

neutral behavioral attribute (e.g., short distance). The two energy consumer descriptions were 

constructed in such a way that the consumer with the positive symbolic significant behavior 

overall, that is, considering both attributes, consumed more energy than the energy consumer 

with the negative symbolic significant behavior. For example, Mr. Meier, even though he 

drives an energy-friendly car (Prius), consumes more energy (i.e., fuel) than Mr. Huber, who 

drives an energy-unfriendly vehicle (SUV). Mr. Meier uses more energy because the distance 

he covers per year is rather long. These two energy consumer description conditions (positive 

symbolic significant behavior versus negative symbolic significant behavior) constituted the 

factor value of symbolic significant behavior.  

At the beginning of the study, participants read a short introductory text describing the 

issue of the study and ensuring absolute anonymity. After answering some questions about 

sociodemographics, participants proceeded to the actual experiment. They were presented 

with descriptions of energy consumers of the four different energy consumption scenarios. 

After each energy consumer description, participants were asked to rate energy consciousness 

of the respective energy consumer on a scale ranging from 1 (not at all energy conscious) to 6 

(very energy conscious), representing the dependent variable. The question was phrased as 

follows: “How energy conscious do you consider XY?” For the meat consumption scenario, 

the question was differently formulated. In this scenario, we asked for a judgment of consum-
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ers’ environmental consciousness: “How environmentally conscious do you consider XY?” 

Analogous to the other scenarios, participants were asked to rate energy consciousness on a 

scale ranging from 1 (not at all environmentally conscious) to 6 (very environmentally con-

scious). The material used in the study with the exact wording of the descriptions is depicted 

in the Appendix. At the end of the study, participants were thanked for their contribution. In 

return for their participation, participants received a short report summing up the aim of the 

study and the findings.  

Table 4.1 
Energy Consumption Scenarios and Energy Consumer Descriptions with Value of Symbolic 
Significant and Symbolic Neutral Behaviors and Indication of Actual Energy/Environmental 
Consciousness 

  Behavioral attribute  

Energy consumption 
scenario 

Energy con-
sumer Symbolic significant Symbolic neutral Actual consciousness 

Commuting Mr. Müller Train  + Distance 100 km  - Energy consciousness$ 

 Mr. Egger Car (Golf)  - Distance 3 km  + Energy consciousness% 
     
Car driving1 Mr. Meier Prius, energy label A + 28,700 km a year  - Energy consciousness$ 

 Mr. Huber SUV, energy label C - 11,400 km a year  + Energy consciousness% 
     
Room heating2 Mrs. Suter Temperature 18 °C  + Living space 205 m2 - Energy consciousness$ 

 Mrs. Nägeli Temperature 22 °C  - Living space 120 m2  + Energy consciousness% 
     
Meat consumption3 Mrs. Rohner 2x a week  + Swiss beef  - Environmental consc.$ 

 Mrs. Widmer 4x a week  - Swiss chicken  + Environmental consc.% 

Note. The value of the attributes (symbolic significant/symbolic neutral) is indicated by a respective plus or 
minus sign. 1 As probably not all participants have an idea what a Prius or an SUV is, in addition to the descrip-
tion, a picture of the specific car was shown. 2 In the descriptions it was indicated that the house owner lives 
alone to prevent participants from making any assumptions about the number of household members based on 
the size of the living space. 3 Participants were asked to rate environmental consciousness. To deter participants 
from making any assumptions about the number of meat consumers in the household, the descriptions included a 
notion that the person is single and cooks for herself. As a basis for calculation of the amount of meat consumed, 
a portion size of 150 g of meat per meal was presumed. For the calculation of the energy consumption and the 
consequent construction of the energy consumer descriptions, we relied on different information sources: Infor-
mation related to the energy consumption of the different commuting alternatives were drawn from the back-
ground report “Umweltfahrplan SBB” of the Swiss railway operator (Tuchschmid, 2010), which was consulted 
for information on energy consumption per passenger-kilometer of an express train given a high train utilization 
(i.e., 100% of the seats occupied); for the calculation of energy consumption of the car, commuter average fuel 
consumption of a middle class car, that is, 8 l/100 km (userlearn), was used; for information about fuel consump-
tion of the various car types, the motor vehicle list of the Swiss Federal Office of Energy SFOE was consulted 
(BFE); for the calculation of the energy consumption of space heating based on the factors room temperature and 
living space, we used the online calculator “ECO2-Rechner” (EcoSpeed); and for the construction of the meat 
consumer scenario, we relied on information on ecofactor derived from the teaching material of the Federal Of-
fice for the Environment FOEN (Ahmadi, 2009) that relied on the Swiss method “Ecological Scarcity” (UBP 
06–Umweltbelastungspunkte 06 [eco-points 06]).  
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One-third of the participants were assigned to the condition in which both energy con-

sumer descriptions were presented, and two-thirds were assigned to the condition in which 

only one energy consumer description was presented. This procedure resulted in about an 

equal number of energy-consciousness ratings for energy consumers with a positive symbolic 

significant behavior and for consumers with a negative symbolic significant behavior in the 

two presentation conditions. A random trigger made sure that participants were randomly 

assigned to one of the two presentation conditions by “throwing” a number between 1 and 3. 

If the number was 1, participants were assigned to the condition in which they were presented 

with both energy consumer descriptions, and if the number was 2 or 3, participants were as-

signed to the condition in which only one energy consumer was presented. However, to as-

sure that the distribution of the participants to the two conditions comes as near as possible to 

the desired proportion (1/3 to 2/3), it was additionally defined that the trigger should strive for 

an equal distribution regarding the thrown numbers 1 to 3.  

The condition in which participants were presented with both energy consumer de-

scriptions for each energy consumption scenario constituted a within-subjects design, since 

participants rated both energy consumers for each energy consumption scenario. In this ex-

perimental condition, participants were provided with the opportunity to directly compare the 

two energy consumers regarding their values of the two description attributes when rating 

their energy consciousness, thereby increasing evaluability of the attributes. To allow a direct 

comparison of the two energy consumer descriptions, both were depicted on one page, one 

below the other. Furthermore, to avoid order effects regarding the different energy consump-

tion scenarios, the scenarios were randomly rotated with respect to presentation sequence. To 

correct for possible order effects related to the position where the energy consumer with the 

positive or negative symbolic significant behavior was presented, the energy consumer with 

the positive symbolic significant behavior was positioned first (car driving and meat con-

sumption) in half of the energy consumption scenarios, and the energy consumer with the 

negative symbolic significant behavior was presented first (commuting and room heating) in 

the other half.  

The presentation condition in which participants were only presented with one energy 

consumer description for each energy-consumption scenario constituted a between-subjects 

design. To control for possible order effects, the different energy-consumption scenarios were 

randomly rotated. For each energy-consumption scenario, it was randomly determined 

whether participants saw the consumer with the positive or the negative symbolic significant 

behavior; random triggers striving for an equal distribution to the two conditions were used. 
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2.2 Results 

The two comparability conditions (between-subjects vs. within-subjects design) and the four 

different energy-consumption scenarios were separately analyzed using t-tests. In the condi-

tion in which participants were presented with only one energy consumer description (be-

tween-subjects design), the different energy consumption scenarios were analyzed conducting 

independent t-tests, with the value of the symbolic significant behavior (positive or negative) 

as the independent variable and the energy- and environmental-consciousness ratings as the 

dependent variable. Results revealed that energy- and environmental-consciousness ratings of 

participants judging the consumer showing a positive symbolic significant behavior and a 

negative symbolic neutral behavior were significantly higher than ratings of participants esti-

mating energy- and environmental-consciousness of the consumer with the negative symbolic 

significant behavior and the positive symbolic neutral behavior. This effect emerged across all 

energy-consumption scenarios (see Table 4.2).  

Table 4.2 
Energy- and Environmental-Consciousness Ratings for Energy Consumers with Positive and 
Negative Symbolic Significant Behavior Differentiated According to Comparability Condi-
tion and Energy Consumption Scenario 

    Value of symbolic significant behavior     

   Positive  Negative   

Comparability Energy consump-
tion scenario   M (SD) n   M (SD) n   t-test result 

No (between) Commuting   4.56 (1.35) 82  2.11 (1.11) 82  t(162) = 12.68, p < .001, d = 1.98 

 Car driving  4.52 (1.14) 82  2.05 (1.07) 82  t(162) = 14.40, p < .001, d = 2.25 

 Room heating  4.54 (1.24) 82  2.62 (1.25) 82  t(162) = 9.84, p < .001, d = 1.54 

 Meat consumption  4.10 (1.04) 82  3.78 (1.09) 82  t(162) = 1.91, p = .0291, d = 0.30 

Yes (within) Commuting   4.35 (1.32) 82  1.95 (1.07) 82  t(81) = 11.05, p < .001, d = 1.73 

 Car driving  4.37 (1.20) 82  2.22 (1.03) 82  t(81) = 11.43, p < .001, d = 1.79 

 Room heating  4.11 (1.47) 82  2.49 (1.03) 82  t(81) = 9.05, p < .001, d = 1.41 

 Meat consumption  3.71 (1.05) 82  3.18 (1.00) 82  t(81) = 3.69, p < .001, d = 0.58 

Note. Means and standard deviations and results of t-tests are presented. 1 One-tailed p-value is indicated. 
 

In a next step, we analyzed the presentation condition in which comparability between 

the two energy consumer descriptions was given (within-subjects design). Energy-consumer 

scenarios in this condition were analyzed by means of dependent t-tests, with the value of the 

symbolic significant behavior (positive versus negative) as the independent variable and en-
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ergy- and environmental-consciousness ratings as the dependent variable. In line with our 

assumption, participants rated the energy consumer who was characterized by a positive sym-

bolic significant behavior and a negative symbolic neutral behavior as more energy or envi-

ronmentally conscious than the consumer who was described by a negative symbolic signifi-

cant behavior and a positive symbolic neutral behavior. This was true for both comparability 

conditions and for all four energy-consumption scenarios (see Table 4.2).  

2.3 Discussion 

The findings of Study 1 confirm our assumption that people rely mainly on symbolic signifi-

cant behavioral attributes in their evaluation and judgment of a consumer’s energy or envi-

ronmental consciousness and tend to ignore or only insufficiently incorporate other crucial 

attributes in the decision-making process. The application of the symbolic significance heuris-

tic is reflected in individuals’ tendency to ascribe a higher energy consciousness to consumers 

with positive symbolic significant behavior than to consumers with a negative symbolic sig-

nificant behavior, although considering all behavioral attributes, the opposite is the case. This 

response tendency was observed for different energy-related and environmental-related be-

haviors (commuting, car driving, room heating, and meat consumption) representing different 

consumption domains. The fact that the symbolic significance heuristic was demonstrated for 

different energy and environmental issues substantiates the generalizability of the symbolic 

significance heuristic.  

Since the effect even persisted when participants were presented with both consumer 

descriptions, allowing a direct comparison of consumers’ behavioral attributes, the alternative 

explanation regarding evaluability can be ruled out. Joint presentation of the two descriptions 

does not weaken the effect, meaning that the impact of the symbolic neutral (and thus proba-

bly harder to evaluate) attribute did not increase and did not result in a more adequate judg-

ment as the evaluability hypothesis would have predicted. These results assuring that the ef-

fect is not related to evaluability of the attributes further strengthen our assumption that 

people almost exclusively draw on symbolic significant behaviors when judging energy and 

environmental consciousness. 

However, as the question asking participants to rate energy consciousness of the de-

scribed person was formulated in general terms, it could be argued that participants were in-

clined to generalize from the described symbolic significant behavior to the person’s con-

sumption behavior in other domains. For example, participants could assume that a person 
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owning an energy-friendly car also endeavors to behave in an energy-friendly and environ-

mentally-friendly manner in other behavioral domains, for instance, by purchasing regional 

food, turning off lights in unused rooms, et cetera. Due to the general phrasing of the ques-

tion, participants were possibly susceptible to generalizing from symbolic significant behavior 

to other consumption behaviors, and thus, to overall energy and environmental consciousness. 

Therefore, it cannot be conclusively stated that the focus on symbolic significant behavior 

results in a biased judgment; the described person’s consumption behavior in other behavioral 

domains is unknown and participants’ judgments cannot be 100% falsified. Nevertheless, 

findings suggest that people base their judgments about energy consciousness and environ-

mental consciousness mainly on information representing symbolic significant behavior and 

widely neglect other behavioral characteristics.  

3. Study 2 

Since in Study 1, the question was formulated in rather general terms, the question – whether 

individuals in fact inadequately rated energy consumption related to a specific scenario or 

whether they generalized from the symbolic behavior to other consumption behaviors – re-

mains unanswered. A second study was conducted to counter objections that the misjudg-

ments found in Study 1 were due to participants’ tendency to automatically make generaliza-

tions about other energy-related behaviors of other behavioral domains and that their 

judgments cannot be considered entirely inadequate. The purpose underlying Study 2 was the 

replication of the results found in Study 1 using a more specific formulation of the dependent 

variable. 

3.1 Method 

3.1.1 Participants 

Overall, 121 persons took part in the second online study. Participants represented a conven-

ience sample, of which the main part was recruited from recipients of a mailing list in which 

mainly psychology students were enlisted. Data were collected from April 4 to April 15, 

2011. The final sample consisted of 92 (76%) women and 29 (24%) men. The mean age was 

28 (SD = 8), ranging between 19 and 64 years. 
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3.1.2 Materials and Procedure 

As the effect of symbolic behavior was already demonstrated for various energy consumption 

domains, the second study restricted the scenarios to commuting and car driving. The material 

utilized was essentially the same as in the first study, with the difference that participants 

were specifically asked to rate a persons’ energy consciousness with regard to the described 

behavior. The questions were formulated as follows: “How energy conscious do you consider 

XY with regard to his mobility behavior related to commuting to work?” and “How energy 

conscious do you consider XY with regard to his mobility behavior related to the car?” The 

response scale ranged from 1 (not at all energy conscious) to 6 (very energy conscious). 

The process was basically the same as in the first study, with the exception that in the 

commuting scenario, participants were not provided with a possibility of comparison, since 

they were presented with only one commuter description (between-subjects design). Whereas 

in the car-driving scenario, which showed both car driver descriptions, participants were 

given the opportunity to compare (within-subjects design). This procedure allowed replicating 

the findings of the previous study concerning the two evaluability conditions. Participants 

were first presented with a commuter description. A random trigger made sure that partici-

pants were randomly assigned to the condition in which the commuter with the positive sym-

bolic significant behavior (n = 61) or the negative symbolic significant behavior (n = 60) was 

presented. After rating the commuter’s energy consciousness, participants proceeded to the 

next page, and they were presented with the descriptions of both the car driver with the posi-

tive symbolic significant behavior and the one with the negative symbolic significant behav-

ior. The car drivers were positioned one upon the other. To avoid presentation order effects, 

the position of the car drivers was rotated, which was regulated by another random trigger. 

Random triggers were again defined to strive for an equal distribution. 

3.2 Results 

The first-presented scenario, the commuting scenario, was analyzed performing an independ-

ent t-test, with the value of the symbolic significant behavior (positive vs. negative) as the 

independent variable, and energy-consciousness rating as the dependent variable. In line with 

Study 1, analysis showed that energy consciousness regarding the mobility behavior related to 

commuting to work was rated significantly higher by participants judging the commuter with 

the positive symbolic significant behavior (train commuter) (M = 4.64, SD = 1.00) than by 
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participants judging the commuter with the negative symbolic significant behavior (car com-

muter), (M = 1.92, SD = 0.77), t(119) = 16.79, p < .001, d = 3.05.  

The car-driver scenario, representing a within-subjects design, was analyzed using a 

dependent t-test. Three participants terminated the online study after the commuting scenario 

and did not proceed to the next scenario, reducing the sample size to 118. The analysis re-

vealed that participants rated the car driver with the positive symbolic significant behavior 

(Prius driver) with regard to his mobility behavior related to the car as significantly more en-

ergy conscious (M = 3.95, SD = 1.23) than the one with the negative symbolic significant be-

havior (SUV driver; M = 2.39, SD = 0.93), t(117) = 12.99, p < .001, d = 1.69.  

3.3 Discussion 

Results of the second study further support our hypothesis that people base their judgments 

concerning a person’s energy consciousness on symbolic significant behavioral attributes. 

Replicating the findings of the first study, participants considered the person engaging in a 

positive symbolic significant but negative symbolic neutral behavior as more energy con-

scious than the one showing a negative symbolic significant but positive symbolic neutral 

behavior – even though considering all characteristics, the latter actually consumed less en-

ergy. Consistent with the results of the previous study, the effect was significant regardless of 

whether participants were presented with both descriptions or only with one description. 

Moreover, since in this study participants were asked to specifically rate energy conscious-

ness with regard to the described mobility behavior and the effect could still be demonstrated, 

the alternative explanation that the effect is due to generalization to other energy-related be-

haviors can no longer be maintained.  

However, it still could be argued that people assume a different purpose that underlies 

the energy use behaviors of the two different energy consumers. For example, people could 

automatically presume that the longer distance covered by the car driver with the energy-

friendly car is due to the fact that he lives in a remote place with an inadequate connection to 

public transport, and therefore, he is urged to use the car and drive longer distances. This is-

sue was considered in the next study. 

After providing strong evidence for the effect of reliance on symbolic significant be-

havior by replicating the findings of Study 1 and eliminating alternative explanations con-

cerning evaluability and potential generalization, a further question addressed in the next step 

is how stable this effect actually is. More precisely, it addresses whether the effect persists if 
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the experiment is designed in such a way that the focus is shifted more on overall energy con-

sumption associated with the specific mobility behavior, meaning on all related information 

needed to calculate or adequately estimate total energy consumption. 

4. Study 3 

In the two previous studies, participants were presented with descriptions of energy consum-

ers as they may be faced in everyday life. Often, information on distance covered and type of 

car is the only information available, which people extract from discussions and observations. 

This information serves as a basis for estimations about the respective car driver’s energy 

consciousness. Specific indications on energy consumption of the vehicle (l/100 km) are 

rarely available and probably are in most cases estimated based on experiences and by means 

of comparisons with other vehicles. Provision of specific information on the vehicle’s energy 

consumption could foster a thorough consideration of all the information available, as it could 

motivate a detailed calculation of total energy consumption of the described scenario or at 

least shift the focus more toward hitherto largely ignored characteristics. This could conse-

quently lead to a more adequate judgment. By providing detailed information on the vehicle’s 

energy consumption, the last element of uncertainty is eliminated because no more estimation 

is necessary to calculate total energy consumption. Thus, all participants possessing basic 

computation skills are equally capable of adequately calculating total energy consumption. 

Individuals tend to automatically draw inferences from behaviors to possible underly-

ing reasons or to automatically make generalizations. This could especially be true when a 

symbolic significant behavior is involved and when individuals try to accommodate another 

rather contradictory behavior with this symbolic significant behavior. For example, owning an 

energy-friendly car, which stands for energy consciousness, is incompatible with covering 

large distances by car, which is a rather energy unconscious behavior; thus, people might 

automatically assume that a car driver who owns an energy-friendly car but covers large dis-

tances lives somewhere distant and is forced to use the car. To prevent participants from 

automatically drawing conclusions about the reasons underlying a certain behavior that could 

possibly result in a biased or unequal consideration of certain attributes, it is essential that 

participants assume identical purposes underlying the described behaviors. The necessity of 

causal clarity was also emphasized by Morris and Larrick (1995), who pointed to the fact that 
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a behavior that could be attributed to various reasons is perceived as non-representative and 

therefore non-diagnostic for inference of attitude. 

Summing up, the aim of Study 3 was to test for the stability of the effect of symbolic 

significant behavior by designing the judgment situation more stringently in providing par-

ticipants with all the information necessary to calculate total energy consumption and prevent-

ing them from drawing any misleading assumption regarding the reasons underlying a spe-

cific behavior. 

4.1 Method 

4.1.1 Participants 

We recruited people from the online panel who had not been invited to take part in the first 

study and therefore were unfamiliar with the study subject. Of the 277 members of the online 

panel receiving an invitation to participate in the study, 243 responded, of whom 91 (37.4%) 

were female and 152 (62.6%) were male. Average age was 53 (SD = 14) and age ranged be-

tween 23 and 87 years. Data collection lasted from April 21 to May 11, 2011.  

 

4.1.2 Materials and Procedure 

As in Study 2, we used the commuting and the car-driving scenarios, which were subjected to 

small changes. First of all, to assure that participants did not automatically draw conclusions 

about differing purposes or situational circumstances underlying the consumption behavior of 

the different energy consumers or that they make generalizations, more context information 

was provided, assuring that participants assume identical purposes and situational circum-

stances underlying energy consumers’ behavior. In the case of the commuting scenario, par-

ticipants could, for example, assume that the train commuter is also more likely to use the 

train on other occasions, such as for going on holidays, and thus is very energy conscious. To 

prevent participants from making such misleading assumptions, context information was 

added restricting the use purpose of the mentioned means of transportation to commuting by 

stating that the ride to work was the only longer distance covered. To examine the effect of 

the provision of detailed information on energy consumption, the study consisted of two ex-

perimental conditions. For the condition in which detailed information about energy con-

sumption of the vehicle used was provided, the energy consumer descriptions (in this case the 

commuter descriptions) entailed indications on how much fuel the specific vehicle consumed 
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per 100 km (per passenger). The description of the train commuter required some minor 

modification. As all fuel consumption indications were given for 100 km, the distance cov-

ered by train was raised from 100 km, as it was in the two preceding studies, to 120 km in 

order to assure that for each energy consumer description, participants had to make about an 

equal step of calculation to get the overall fuel consumption. The detailed commuter descrip-

tions used in the present study are provided in Table 4.3. 

Table 4.3 
Descriptions Used for the Commuting Scenario: Energy Consumers with Positive and Nega-
tive Symbolic Significant Behavior for the Conditions with and without Detailed Information 
on Fuel Consumption 

Value of symbolic 
significant behavior 

Information on 
fuel consumption 

Description 

Positive:  
Train commuter 

No Mr. Müller lives 120 km from his place of work. He commutes every day 
by express train to work. The ride to work is the only longer distance Mr. 
Müller covers. Otherwise, he spends his leisure time preferably near to 
his place of residence. 

 Yes Mr. Müller lives 120 km from his place of work. He commutes every day 
by express train, for which the energy consumption per passenger is 
equivalent of 0.25 l/100 km, to work. The ride to work is the only longer 
distance Mr. Müller covers. Otherwise, he spends his leisure time pref-
erably near to his place of residence. 

Negative:  
Car commuter 

No Mr. Egger lives 3 km from his place of work. He commutes every day 
with his car, a VW Golf label D with a 1.6 l engine, to work. The ride to 
work is the only longer distance Mr. Egger covers. Otherwise, he spends 
his leisure time preferably near to his place of residence. 

 Yes Mr. Egger lives 3 km from his place of work. He commutes every day 
with his car, a VW Golf label D with a 1.6 l engine, with a fuel consump-
tion of 8 l/100 km, to work. The ride to work is the only longer distance 
Mr. Egger covers. Otherwise, he spends his leisure time preferably near 
to his place of residence. 

Note. Energy consumer descriptions were preceded by the introductory text: “In the following you are presented 
with an employee.” Participants were asked to indicate how energy conscious they consider the described person 
with regard to his mobility behavior related to commuting to work. The scale ranged from 1 (not at all energy 
conscious) to 6 (very energy conscious).  

 

In the car driving-scenario, we also aimed to rule out the possibility that participants 

base their judgment on misleading conclusions, such as that the car driver with the energy-

friendly car might live in a remote place with inadequate connections to public transport and 

therefore is forced to take the car more often and covers longer distances, for example, to 

commute to work. Since this situation could be considered as unchangeable, the Prius driver 

could still be perceived as energy conscious since he drives an energy-friendly car. To elimi-

nate potential impairing effects on participants’ judgments resulting from such deceptive as-
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sumptions regarding underlying use purposes, a note was added in the descriptions of the car 

drivers that explained that the car was only used in leisure time. For the condition in which 

detailed information on energy consumption of the car was provided, the energy consumer 

descriptions additionally entailed information on how much fuel the specific car consumed 

per 100 km. The detailed energy consumer descriptions of the car-driving scenario are de-

picted in Table 4.4.  

A between-subjects design was used; participants were either presented with the en-

ergy consumer description with the positive or the negative symbolic significant behavior. In 

everyday life, situations in which people rate energy consciousness of a person individually 

are more likely than situations in which people judge two persons regarding their energy con-

sciousness, probably making use of the opportunity to compare them. Summing up, two fac-

tors were manipulated: the value of the energy consumer’s symbolic significant behavior 

(positive vs. negative) and provision of detailed information (detailed information on vehi-

cle’s fuel consumption vs. no detailed information). Both factors were between-subjects fac-

tors. The combination of these two factors resulted in four different energy consumer descrip-

tions for each energy consumption scenario (cf. Table 4.3 and Table 4.4). Each participant 

was presented with one commuter and one car driver description. Thereby, the study was de-

signed in a way that participants were always presented with descriptions of the two scenarios 

that were reversed in their characteristics of the two manipulated factors. For example, par-

ticipants presented with the description of the commuter with the positive symbolic signifi-

cant behavior (train commuter) entailing detailed information on the vehicle’s fuel consump-

tion, were additionally shown the description of the car driver with the negative symbolic 

significant behavior (SUV) without detailed information on vehicle’s fuel consumption. Thus, 

there were four combinations of descriptions of the two scenarios. 

The procedure was identical to that of the second study, except that this time, partici-

pants were presented with only one energy consumer description of each scenario. After each 

description, participants were prompted to rate energy consciousness of the respective energy 

consumer specifically with regard to the described mobility behavior on a scale ranging from 

1 (not at all energy conscious) to 6 (very energy conscious) asking “How energy conscious do 

you consider XY with regard to his mobility behavior related to commuting to work?” and 

“How energy conscious do you consider XY with regard to his mobility behavior related to 

the car?” To correct for possible order effects related to the presentation position of the two 

different consumption scenarios (commuting vs. car-driving scenario), the four combinations 

of descriptions of the two energy-consumption scenarios (cf. description above) were pre-
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sented once starting with the commuting and once starting with the car-driving scenario. Con-

sequently, participants were assigned to eight different conditions of commuter and car driver 

descriptions. Which condition participants were presented with was determined by a random 

trigger, programmed to strive for an equal distribution. 

Table 4.4 
Descriptions Used for the Car-Driving Scenario: Energy Consumers with Positive and Nega-
tive Symbolic Significant Behavior for the Conditions with and without Detailed Information 
on Fuel Consumption 

Value of symbolic 
significant behavior 

Information on 
fuel consumption 

Description 

Positive:  
Prius driver  

No Mr. Meier drives a Toyota Prius with energy label A with hybrid drive 
(see picture). Mr. Meier lives in the city and spends his leisure time pref-
erably in nature, in the mountains. In his leisure time, he covers a dis-
tance of 28,700 km with his car per year. He uses his car only in his lei-
sure time. 

  
 Yes Mr. Meier drives a Toyota Prius with energy label A with hybrid drive 

with a fuel consumption of 3.9 l/100 km (see picture). Mr. Meier lives in 
the city and spends his leisure time preferably in nature, in the mountains. 
In his leisure time, he covers a distance of 28,700 km with his car per 
year. He uses his car only in his leisure time. 

 
Negative:  
SUV driver  

No Mr. Huber drives an SUV (sport utility vehicle) with energy label C (see 
picture). Mr. Huber lives in the city and spends his leisure time prefera-
bly in nature, in the mountains. In his leisure time, he covers a distance of 
11,400 km with his car per year. He uses his car only in his leisure time. 

 
 Yes Mr. Huber drives an SUV (sport utility vehicle) with energy label C with 

a fuel consumption of 8.4 l/100 km (see picture). Mr. Huber lives in the 
city and spends his leisure time preferably in nature, in the mountains. In 
his leisure time, he covers a distance of 11,400 km with his car per year. 
He uses his car only in his leisure time. 

 

Note. Energy consumer descriptions were preceded by the introductory text: “In the following you are presented 
with a car driver who has recently purchased a new car.” Participants were asked to indicate how energy con-
scious they consider the described person with regard to his mobility behavior related to the car. The scale 
ranged from 1 (not at all energy conscious) to 6 (very energy conscious).  
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4.2 Results 

Data for the two energy consumption scenarios and the two information provision conditions 

were analyzed separately conducting independent t-tests, with the value of the symbolic sig-

nificant behavior (positive vs. negative) as the independent variable, and the energy-

consciousness rating as the dependent variable. We first have a look at the results of the 

commuting scenario. Replicating the findings of Study 2, when no detailed information on 

fuel consumption of the vehicle was provided, the commuter with the positive symbolic sig-

nificant behavior (train commuter) was rated significantly more energy conscious regarding 

his mobility behavior related to commuting to work than the commuter with the negative 

symbolic significant behavior (car commuter). The same holds true for the comparison of the 

two commuter descriptions that entailed detailed information on fuel consumption. The com-

muter with the positive symbolic significant behavior is still considered more energy con-

scious than the one with the negative symbolic significant behavior. Results of the conducted 

t-tests and corresponding means and standard deviations are presented in Table 4.5.  

The same findings emerged for the car-driving scenario. Participants rated energy con-

sciousness of the car driver with the positive symbolic significant behavior (Prius driver) sig-

nificantly higher than the one of the car driver with the negative symbolic significant behavior 

(SUV driver) when no detailed information about car’s fuel consumption was provided, as 

well as when detailed fuel consumption information was given (see Table 4.5).  

Table 4.5 
Energy-Consciousness Ratings for Energy Consumers with Positive and Negative Symbolic 
Significant Behavior Differentiated According to Fuel Consumption Information Condition 
and Energy Consumption Scenario 

    Value of symbolic significant  
behavior     

   Positive  Negative   

Energy consump-
tion scenario 

Information on 
fuel consumption   M (SD) n   M (SD) n   t-test result 

Commuting No  4.68 (1.40) 60  2.26 (1.09) 61  t(119) = 10.63, p < .001, d = 1.93 

 Yes  4.87 (1.03) 60  2.37 (1.32) 62  t(120) = 11.60, p < .001, d = 2.10 

Car driving No  3.56 (1.43) 62  2.38 (1.12) 60  t(120) = 5.06, p < .001, d = 0.92 

 Yes  3.59 (1.38) 61  2.78 (1.18) 60  t(119) = 3.45, p = .001, d = 0.63 

Note. Means and standard deviations and results of t-tests are presented. 
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4.3 Discussion 

In Study 3, a further supposition that different purposes underlie energy consumers’ behaviors 

was ruled out. Descriptions were formulated in such a way that the assumption of equal pur-

poses was assured, and analyses still revealed a significant effect of reliance on symbolic sig-

nificant behavior. Furthermore, stability of the effect was proven, since provision of detailed 

information on fuel consumption enabling an exact calculation of the total energy consumed 

by the mobility behavior did not eliminate the appeal of the symbolic significance heuristic; 

that is, it did not result in a more adequate judgment.  

Results of Study 3 testing for the stability of the effect were rather encouraging and 

motivated researchers to go a step further and conduct other stability tests that use even more 

extremely designed decision situations with regard to emphasis on total energy consumption 

associated with a person’s behavior. A further possibility to draw people’s attention more 

toward energy-related information of a rather symbolic neutral nature is to formulate the 

question even more concretely by directly asking the participants to judge a person’s energy 

consumption related to the described behavior.  

5. Study 4 

So far, we have always asked participants to rate energy consciousness of the described per-

son. Thereby, participants based their judgment on information related to energy consumption 

behavior. Consequently, the energy-consciousness rating only indirectly reflects participants’ 

estimation of energy consumption. Aiming to expand the focus on all consumption-related 

information that is supposed to finally result in a more adequate judgment, participants could 

be directly asked to rate energy consumption of the described person with regard to his/her 

consumption behavior. This procedure allows transferring provided information related to 

energy consumption one to one to the judgment process without converting it into a measure 

of energy consciousness, which possibly entails a loss of information. Moreover, a rating of 

energy consciousness is probably also more affected by other factors, such as beliefs and atti-

tudes, which are especially susceptible to symbolic significant characteristics and therefore 

might enforce misperception.  

The aim of the fourth study was to conduct another stability test of the effect of the re-

liance on symbolic significant behavior by directly asking for a judgment of energy consump-

tion while providing all information necessary to calculate total energy consumption. 
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5.1 Method 

5.1.1 Participants 

A total of 984 persons participated in the fourth study. Participants were randomly selected 

from an Internet panel of the Swiss market research institution LINK. Data were collected in 

the course of an online survey implemented by the research institution; this survey is sent 

weekly to a random sample of Internet panel members of the French- and German-speaking 

parts of Switzerland. These weekly online surveys always consist of a composition of various 

studies investigating different research topics. The data collection period lasted from July 22 

to August 2, 2011. The sample included 555 (56.4%) women and 429 (43.6%) men with an 

average age of 46 (SD = 14). Age ranged between 18 and 73 years (only adults were assessed 

in our study). About one-fifth (21.6%) of the participants were residents of the French-

speaking part of Switzerland, and about four-fifths (78.4%) were from the German-speaking 

part.   

 

5.1.2 Materials and Procedure 

The descriptions of commuters and car drivers incorporating detailed information on fuel 

consumption of the vehicles previously used in Study 3 were applied. The experimental mate-

rial presented to participants differed only in the wording of the dependent variable. Unlike in 

the previous studies, participants were asked to rate a person’s energy consumption with re-

gard to the described mobility behavior: “How do you judge the energy consumption of Mr. 

XY with regard to the mobility behavior described above?” Participants rated persons’ energy 

consumption on a 6-point scale ranging from 1 (small energy consumption) to 6 (high energy 

consumption).  

Participants were either presented with one energy consumer description (between-

subjects design) or with both descriptions (within-subjects design). In the within-subjects de-

sign, energy consumer descriptions were presented one upon the other and rotated in their 

position, once above and once below. Participants were randomly assigned to the experimen-

tal condition in which only one description (either the person with the positive or the negative 

symbolic significant behavior) was shown or to the condition in which both descriptions were 

presented. To assure that about an equal number of energy consumption ratings for descrip-

tions of energy consumers with positive and negative symbolic significant behavior were 

made for the two experimental conditions, two-thirds of the participants were assigned to the 
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condition showing only one description (commuting scenario: positive value n = 169, nega-

tive value n = 163; car-driving scenario: positive value n = 159, negative value n = 162), and 

one-third to the condition presenting both (commuting scenario: n = 169; car-driving scenario 

n = 162). Participants were only confronted with one scenario, either the commuting scenario 

or the car-driving scenario. 

5.2 Results 

The results are in line with the findings of the preceding studies. In the commuting scenario, 

judging energy consumption associated with commuting to work, energy consumption of the 

train commuter (representing the person with the positive symbolic significant behavior) was 

assumed to be smaller than the one of the car commuter (representing the person with the 

negative symbolic significant behavior). This difference was found to be significant for the 

between-subjects design (M = 1.99, SD = 1.12 vs. M = 3.84, SD = 1.55), t(330) = 12.49, p < 

.001, d = 1.37, and for the within-subjects design (M = 2.09, SD = 1.17 vs. M = 3.78, SD = 

1.51), t(168) = 11.00, p < .001, d = 1.20. 

The same results emerged for the car-driving scenario when judging energy consump-

tion associated with mobility behavior related to the car. Energy consumption of the car driver 

with the positive symbolic significant behavior (the Prius driver) was considered lower than 

energy consumption of the car driver with the negative symbolic significant behavior (the 

SUV driver). This was true for the between-subjects design (M = 2.92, SD = 1.41 vs. M = 

4.07, SD = 1.27), t(319) = 7.70, p < .001, d = 0.86, and for the within-subjects design (M = 

2.75, SD = 1.41 vs. M = 4.28, SD = 1.23), t(161) = 10.03, p < .001, d = 1.11. 

5.3 Discussion 

The results of Study 4 provided further strong evidence for people’s reliance on symbolic 

significance and its stability. Ruling out the uncertainty that misjudgment could be ascribed to 

people’s tendency to automatically generalize to other energy-related behaviors or assume 

different use purposes, participants based their judgment solely on symbolic significant be-

havior, even when they were directly asked to rate energy consumption. Findings impres-

sively show that the effect persists even when participants were explicitly asked for a judg-

ment of energy consumption, provided with all the information required to precisely calculate 

energy consumption, and given the opportunity to compare all characteristics. Although try-
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ing to foster the consideration of all presented characteristics by formulating more directed 

descriptions and questions, a mitigation of the dominance of symbolic significant behavior 

that would finally result in a more adequate judgment could not be achieved.  

Thus far, we have provided strong evidence for the heuristic of symbolic significance 

in demonstrating the reliance on symbolic significant behavior under several conditions, 

showing that provided consumption information is not processed and included in decision 

making in an adequate manner. However, to this point, it still lacks an ultimate confirmation 

that the revealed effect is in fact attributable to the characteristics defined as symbolic signifi-

cant, and is not induced by other characteristics or factors. 

6. Study 5 

The preceding studies relied on the assumption that certain characteristics, that is, the car type 

in the car driving-scenario and the means of transportation in the commuting scenario, are the 

most symbolic significant characteristics on which judgment is based. However, in the case of 

the car-driving scenario, there are three characteristics that can influence the decision: the 

symbolic significant information on the type of car, the energy-efficiency label, and the fuel 

consumption of the vehicles. As the purpose of the energy-efficiency label is to provide con-

sumers with a possibility to easily compare cars or appliances with regard to their energy con-

sumption – thus, the label possibly represents a strong cue and also holds a certain symbolic 

significance – it could be argued that this information is the main driver of people’s evalua-

tions. Another alternative explanation could be that the effect found in the last study when 

specifically asking to judge energy consumption is simply the result of a misunderstanding. 

Participants possibly interpreted the question to mean that they had to assess fuel efficiency 

(l/100 km) of the vehicle, even though asked to judge energy consumption with regard to the 

specific mobility behavior. Given that the former alternative explanation holds true, and it is 

in fact the energy-efficiency label that mainly steers the effect, whether or not information on 

car type is presented along with the energy-efficiency label would make no difference on the 

energy-consumption rating. In both cases, information on the energy-efficiency label is pro-

vided, and thus the effect should be equally pronounced. If the effect is driven by a misunder-

standing, and participants rate energy consumption in terms of fuel consumption of the car per 

100 km, it would not matter whether participants were provided with information on type of 

car, and/or energy-efficiency label along with detailed information on fuel consumption. In 
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each case, fuel-consumption is indicated, which represents the only information considered, 

according to this alternative explanation. As a consequence, the energy-consumption rating 

should be the same in both cases. However, if we are right in stating that the effect is attribut-

able to symbolic significant information, that is, the type of car, the effect should be more 

pronounced if symbolic significant information is entailed in the description. 

Taken together, the subject of Study 5 was to rule out alternative explanations that 

postulate that the effect was due to focus on other informational attributes, such as the energy-

efficiency label or fuel consumption, and to provide support for our assumption that the effect 

demonstrated in the previous studies is in fact attributable to the characteristics we claimed to 

have high symbolic significance. 

6.1 Method 

6.1.1 Participants 

Participants were recruited by the Swiss market research institution LINK and surveyed in the 

same way as described in Study 4.  The data collection took place from October 14 to October 

24, 2011.The final sample consisted of a total of 507 persons, 288 (56.8%) women and 219 

(43.2%) men. The average age was 47 (SD = 14) years, ranging from 18 to 74 years. One-

fourth (24.5%) of the participants were residents of the French-speaking part of Switzerland, 

and about three-fourths (75.5%) were from the German-speaking part. 

 

6.1.2 Materials and Procedure 

The car-driving scenario was utilized, as this scenario also entailed information on the energy-

efficiency label that probably represents a characteristic of a different level of symbolic sig-

nificance. The experiment consisted of three conditions that differed in symbolic significance 

of the characteristics that were provided. In the first condition – the “high symbolic signifi-

cance” condition (n = 170) – participants were presented with exactly the same car driver de-

scriptions as were used in Study 4. Besides the symbolic neutral information on covered an-

nual distance, participants were presented with information on car type (Prius or SUV), the 

energy-efficiency label, and fuel consumption (l/100 km). The information provided to par-

ticipants assigned to the second condition – the “low symbolic significance” condition (n = 

167) – was exactly the same, with the exception that no more information on car type was 

included. In the third condition – the “no symbolic significance” condition (n = 170) – along 
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with the symbolic neutral information on covered annual distance only information on fuel 

consumption was provided. Participants were randomly assigned to one out of the three con-

ditions. In each condition, comparability was given, meaning that both car drivers were pre-

sented (within-subjects design). Based on the information provided in the specific condition, 

participants had to judge each car driver’s energy consumption with regard to the described 

mobility behavior on a 6-point scale ranging from 1 (small energy consumption) to 6 (high 

energy consumption). The question was formulated in the same manner as in Study 4: “How 

do you judge the energy consumption of Mr. XY with regard to the mobility behavior de-

scribed above?” The previous studies showed that presentation order of the energy consumer 

descriptions exerts no influence on participants’ energy consumption ratings; therefore, posi-

tion of the descriptions was not rotated. 

6.2 Results 

A 3 x 2 ANOVA was performed with the between-subjects factor symbolic significance 

(“high symbolic significance” vs. “low symbolic significance” vs. “no symbolic signifi-

cance”) and the within-subjects factor car driver description (car driver 1: 28,700 km vs. car 

driver 2: 11,400 km). Car driver 1 was the one with a negative value of the symbolic neutral 

behavioral attribute, thus representing the car driver with the actually higher energy consump-

tion, that is, the Prius driver, while car driver 2 was the one with a positive value of the sym-

bolic neutral behavioral attribute, thus representing the car driver with the actually lower en-

ergy consumption, that is, the SUV driver. Participants’ rating on car drivers’ energy 

consumption represented the dependent variable.  

The conducted ANOVA yielded a significant main effect of the within-subjects factor 

car driver description, F(1, 504) = 124.22, p < .001, #p
2 = .198. The main effect of the be-

tween-subjects factor symbolic significance did not reach significance, F(2, 504) = 0.53, p = 

.588, #p
2 = .002. As expected, a significant interaction between the factor symbolic signifi-

cance and the factor car driver description emerged, F(2, 504) = 23.70, p < .001, #p
2 = .086 

(Figure 4.1). The interaction indicates that characteristics of different symbolic significance 

result in a different pronunciation of the effect, more precisely, of the neglect of the value 

regarding covered distance and the corresponding misperception regarding energy consump-

tion.  

In a second step, data were analyzed in more detail comparing the individual levels of 

the factors. Simple main effect analyses of the factor car driver description were run 
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separately for each symbolic significance condition. Results provided further support for our 

assumption, showing that the effect of neglecting the symbolic neutral behavioral attribute, 

that is, the value of covered distance, on estimated energy consumption is by far strongest 

when the characteristics of high symbolic significance, that is, the car type, were included in 

the consumer descriptions, F(1, 504) = 144.32, p < .001, with an effect size of d = 1.28. Car 

driver 1, even though having a negative symbolic neutral behavioral attribute and actually 

consuming more energy, was assumed to consume less energy than car driver 2, having a 

positive symbolic neutral behavioral attribute. For the other two conditions, the low symbolic 

Figure 4.1. Estimated energy consumption with regard to mobility behavior related to car as a 
function of symbolic significance (high vs. low vs. no) and car driver description (car driver 1 
with the negative symbolic neutral behavior: 28,700 km vs. car driver 2 with the positive 
symbolic neutral behavior: 11,400 km). The car driver descriptions remained the same with 
regard to the value of the symbolic neutral behavioral attribute, but changed with regard to the 
extent of the information provided on car type, energy label, and fuel consumption: In the 
“high symbolic significance” condition (black line), participants were provided with informa-
tion on car type (plus picture), energy label, and fuel consumption; in the “low symbolic sig-
nificance” condition (dark gray line), participants were presented with information on energy 
label, and fuel consumption; and in the “no symbolic significance” condition (light gray line), 
participants were given information on fuel consumption. 
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significance condition, F(1, 504) = 8.15, p = .004, and the no symbolic significance condition, 

F(1, 504) = 19.97, p < .001, the effect of neglecting the symbolic neutral behavioral attribute 

on energy consumption judgment was still significant; however, the effect was considerably 

smaller, d = 0.32 respectively d = 0.47.  

Further analyses in terms of simple comparisons between the symbolic significance 

conditions conducted for each level of the factor car driver description separately added fur-

ther support for our hypothesis. Simple comparison yielded no significant difference between 

the conditions low symbolic significance and no symbolic significance with regard to the de-

scription of car driver 1 with the negative symbolic neutral behavioral attribute, F(1, 504) = 

0.00, p = .947, as well as with regard to the description of car driver 2 with the positive sym-

bolic neutral behavioral attribute, F(1, 504) = 2.39, p = .123. In accordance with our hypothe-

sis, the energy-consumption judgments, however, differed significantly between the high 

symbolic significance condition and the two other ones, the low and the no symbolic signifi-

cance condition. This was true for the description of car driver 1 with the negative symbolic 

neutral behavioral attribute, F(1, 504) = 17.34, p < .001, respectively, F(1, 504) = 16.94, p < 

.001 (corresponding to an effect size of d = 0.46, respectively, d =  0.44), as well as for the 

description of car driver 2 with the positive symbolic neutral behavioral attribute, F(1, 504) = 

23.41, p < .001, respectively, F(1, 504) = 10.95, p = .001 (corresponding to an effect size of d 

= 0.53, respectively, d =  0.36). More precisely, the energy consumption of car driver 1 with 

the negative symbolic neutral behavioral attribute (i.e., large distance covered), representing 

the car driver with the actually higher energy consumption, was judged significantly lower in 

the condition in which high symbolic significant characteristics were included compared to 

the other symbolic significance conditions. On the other hand, energy consumption of car 

driver 2 with the positive symbolic neutral behavioral attribute (i.e., small distance covered), 

representing the car driver with the actually lower energy consumption, was rated signifi-

cantly higher in the high symbolic significance condition than in the other two conditions. 

6.3 Discussion 

The findings of Study 5 substantiate the assumption that characteristics are of differing sym-

bolic significance, which forms the basis of the heuristic of symbolic significance. The study 

results confirm our hypothesis that people’s fallacy in judging energy consumption is attribut-

able to their tendency to rely on characteristics with high symbolic significance when making 

decisions; that is, they apply the heuristic of symbolic significance. 
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In Study 5, furthermore, we ruled out the alternative explanation that the effect is due 

to a misunderstanding, which is, that people solely judged the provided information about fuel 

consumption.  

7. Summary and Concluding Discussion 

Through our everyday behaviors, we are constantly communicating; in other words, we indi-

rectly make a statement about ourselves. An action always carries symbolic meaning that is 

generally agreed upon because the meaning was attributed in social interactions (cf. Charon, 

2007), and this is also true for behaviors related to energy consumption. The various energy 

consumption and conservation behaviors differ in the degree to which they are the subjects of 

social interactions (e.g., communication campaigns emphasizing energy-saving actions). Con-

sequently, they are of different symbolic significance. The complexity of the social world 

calls for the application of certain rules of thumb to arrive in an efficient, resource saving way 

at a satisfying decision. Therefore, according to the rationale of attribute substitution, repre-

senting a general characteristic of heuristics, we hypothesized that people base judgments 

regarding a person’s energy consumption predominantly on symbolic significant attributes 

while ignoring the information content of other attributes. And this is what we demonstrated 

in an impressive way across various studies. We provided evidence for the symbolic signifi-

cance heuristic in showing that participants overestimated energy friendliness of energy con-

sumers described by a positive symbolic significant attribute and a negative symbolic neutral 

behavioral attribute (i.e., information of less symbolic nature), and that they underestimated 

energy friendliness of energy consumers described by a negative symbolic significant attrib-

ute and a positive symbolic neutral one. This finding is even more impressive, as de facto the 

person with the positive symbolic significant attribute actually consumed more energy than 

the one with the negative symbolic significant attribute. The effect of reliance on symbolic 

significant behavioral attributes was demonstrated for various energy-consumption scenarios 

covering different domains, thus lending support for the generalizability of the effect to vari-

ous energy-related behavioral domains. The studies revealed that individuals are susceptible 

to effects of symbolic significance of information on energy consumption when it comes to 

the judgment of a person’s general (Study 1) and behavior-specific energy consciousness 

(Study 2). In general, the effect of the symbolic significance heuristic on judgments on energy 

consciousness proved to be of considerable size and remarkable robustness. 
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In the course of the studies, several alternative explanations regarding the cause for the 

effect were ruled out. For example, the reasoning underlying the evaluability hypothesis 

(Hsee, 1996) that individuals consider only one attribute because the other one is harder to 

evaluate independently, that is, without any reference, has proven inadequate to explain the 

phenomenon. The effect persisted even when individuals were provided with reference infor-

mation by presenting both energy consumer descriptions simultaneously (Study 1, 2, and 4). 

Furthermore, it could be argued that the differing consideration of behavioral attributes is due 

to differences in their diagnosticity for inferring a person’s energy-friendly attitude (cf. 

Cornelissen, Pandelaere, Warlop, & Dewitte, 2008). Two diagnosticity criteria that are espe-

cially important related to environmental behavior are frequency of occurrence and causal 

clarity. The former refers to the fact that behaviors frequently performed in the population 

provide no distinctive information, and thus are less diagnostic for deriving a particular atti-

tude. Causal clarity denotes the fact that the higher the number of reasons a behavior could be 

attributed to, the more ambiguous, that is, the less diagnostic, the behavior is. In line with this 

reasoning on the diagnosticity issue, Cornelissen et al. (2008) demonstrated that people’s 

judgments of causal clarity and frequency of occurrence of ecological behaviors correlated 

negatively with perceived informativeness, that is, diagnosticity, for inference of a person’s 

environmental consciousness. In more general terms, an ecological behavior, which is more 

frequently performed by people, or which has a higher number of reasons it could be attrib-

uted to, is considered less diagnostic of a person’s green attitude. However, for the effects 

found in the presented studies, the above mentioned diagnosticity criteria provide no satisfy-

ing explanation. The reasoning regarding frequency would postulate that, for example, in the 

commuting scenario covering very long distances to work (e.g., 120 km) would be perceived 

as a behavior more frequently occurring than the behavior of choosing the train to commute to 

work. As a consequence, the behavior of commuting large distances is supposed to be less 

diagnostic for inference of energy friendliness and considered less in the judgment process. 

Yet, it is hard to imagine that commuting a very long distance is perceived as a behavior more 

frequently engaged in than choosing to commute by train, especially considering the fact that 

long distances are probably mainly commuted by train. Including the short distances that are 

also commuted by train, the behavior of taking the train to commute to work would rather be 

perceived as the behavior more frequently performed. Therefore, insufficient diagnosticity 

due to high frequency of occurrence does not hold as an explanation for the effect demon-

strated. The possibility that a behavioral attribute is neglected due to its insufficient causal 

clarity and the resulting nondiagnosticity can also be considered ruled out as an alternative 
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explanation. In our studies (Study 3, 4, and 5) energy-consumption scenarios were phrased in 

such a way that ascription of equal purposes underlying the consumption behavior was as-

sured. Thereby, the scope of possible reasons attributable to the described behaviors was re-

duced, and thus causal clarity was increased.  

During our study of the symbolic significance heuristic, we also conducted several 

stability tests to find out about the strength of the effect of reliance on symbolic significance. 

As the findings revealed, the effect is remarkably stable. The presentation of all the informa-

tion required to exactly calculate total energy consumption (Study 3) and explicitly pointing 

to the estimation of energy consumption as a whole by directly asking participants to rate en-

ergy consumption (Study 4) did not induce a more reflective attitude leading to the considera-

tion of all the information on energy consumption. Participants’ tendency to adhere to the 

heuristic attribute, that is, the symbolic significance, even though descriptions and instruc-

tions were formulated in a way to highlight other crucial information attributes is in line with 

the findings of previous studies on heuristics (e.g., Tversky & Kahneman, 1973, 1983). For 

example, studies found that individuals still showed biases associated with representativeness 

even when presented with strong cues that pointed to the normative response (cf. Kahneman 

& Frederick, 2005). However, unlike in other studies on heuristics, the effect of symbolic 

significance proved to be stable even in within-subjects designs in which participants were 

provided with the possibility to directly compare the different informational attributes; thus, 

inconsistencies in judgments should have been most obvious (Hsee, 1996; cf. Kahneman & 

Frederick, 2005).  

The effect of the heuristic of symbolic significance is most astonishing for decision 

situations in which all the information necessary to compute energy consumption is available 

and participants are explicitly asked to judge energy consumption with regard to the described 

behavior. In such a situation, it is hardly imaginable that people are still susceptible to the 

fallacy of symbolic significance and do not arrive at an adequate judgment; therefore, the in-

clination to find plausible explanations for this fallacy is probably quite high, and thus the 

assumption that the effect is due to some misunderstanding seems quite reasonable. However, 

to rule out any concerns and doubts, it is essential to provide strong evidence for the processes 

that are assumed to drive decision making. Thus, a final attempt of our study on the symbolic 

significance heuristic was to provide support for the reliance on behavioral characteristics 

defined as highly symbolic significant. The findings of Study 5 confirm the assumptions un-

derlying the postulated heuristic in showing that overestimation and underestimation of en-

ergy consumption is by far most pronounced when highly symbolic significant characteristics 
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are available. Furthermore, the study demonstrated that only extremely small effects are at-

tributable to other decision bases. Consequently, alternative explanations did not prove to be 

valid. 

All these findings provide evidence for the robustness of the effect of reliance on 

symbolic significant attributes, which in turn means that the effect is hard to counteract. The 

stability of the effect is quite impressive, given that it still persists when detailed information 

is provided and participants are directly asked to rate energy consumption. Consequently, the 

question arises whether there are other processes that reinforce the neglect of other crucial, 

symbolic neutral, information. There is, for example, the possibility that a kind of confirma-

tion bias exerts a reinforcing influence. Confirmation bias describes a person’s tendency to 

unconsciously selectively treat evidence in order to defend beliefs or hypotheses they wish to 

maintain (Nickerson, 1998). Thus, once an opinion is formed on a person’s energy consump-

tion or energy consciousness based on symbolic significant behaviors, participants could ne-

glect the provided information on fuel consumption to uphold their former belief, thereby 

additionally fostering the effect of symbolic significance. 

When talking about the symbolic meaning of behavior, the link to stereotype thinking 

is automatically made; consequently, the question arises as to how the symbolic significance 

heuristic is distinguishable from the representativeness heuristic. For the investigated scenar-

ios, the representativeness heuristic is not suitable since the descriptions of the persons in-

clude behavioral attributes that are of opposing value, and thus, representative of different, or 

more precisely, mutually exclusive stereotypes of energy consumers and their corresponding 

attitudinal and behavioral characteristics. The representativeness heuristic postulates that in-

dividuals judge the probability that a person belongs to a certain category (in this case the 

category of an energy-friendly or an energy-unfriendly consumer) based on the degree the 

person matches the stereotype of the category (cf. Kahneman, 2003; Kahneman & Frederick, 

2002). Thus, it provides no useful judgmental criteria, since the descriptions entailed two con-

tradictory stereotypical attributes. The symbolic significance heuristic, on the other hand, pro-

vides an answer to this conflicting situation in going one step further and stating that the 

stereotypical attribute with the higher symbolic significance serves as the heuristic attribute to 

judge attitudinal and behavioral characteristics associated with the specific energy consumer 

stereotype. All points mentioned above provide support for our assumption that individuals, 

in certain judgment situations, base their judgment on the symbolic significance of behavioral 

attributes, thereby largely ignoring other decisive attributes that are of less symbolic signifi-

cance, that is, of a more symbolic neutral nature. 
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Behavioral attributes carrying a symbolic meaning may also be considered as evoking 

a specific affective feeling, especially when it comes to judgments related to a rather emo-

tional subject, such as energy consumption. Therefore, it is obvious to establish a link to the 

affect heuristic (Slovic, Finucane, Peters, & MacGregor, 2007), which is also assumed to pos-

sibly underlie moral heuristics (Sinnott-Armstrong, Young, & Cushman, 2010), and to briefly 

discuss in what way the affect and the symbolic significance heuristic share positions and in 

what way they differ. From the viewpoint of the affect heuristic, the precision of the affective 

impressions, that is, evaluability, is crucial in judgment and decision making. Accordingly, 

the affect heuristic postulates that the more precise or the easier the value of the attribute can 

be mapped into an affective impression, that is the higher its evaluability, the higher its 

weight in decision making. Wilson and Arvai (2006) went a step further, merging themes 

from evaluability and studies on affect. Postulating an affect-based value neglect that refers to 

the tendency to overweight affective impressions of a problem context while neglecting other 

decision-relevant risk information, they hypothesized that affective characteristics outweigh 

evaluability gains achieved through side-by-side presentation. In line with their assumption, 

they showed that, in a side-by-side evaluation, individuals preferred managing an affect-rich 

but lower risk problem to an affect-neutral but higher risk problem. However, affect heuristic 

or affect-based approaches provide no satisfying answer to the question of which attribute the 

decision relies on when both are of opposing values, or in terms of the affect heuristic, of op-

posing affective impressions. A comment by Wardman (2006) discussing the impact of affect 

on risk judgments also heads in this direction. He argues that when a stimulus holds positive 

and negative attributes, this could result in ambiguity, and therefore, other mental processing 

is necessary to arrive at a satisfactory judgment that no longer relies on the affect heuristic. A 

further critical point raised by Wardman (2006) is researchers’ tendency to neglect the social 

basis of emotion. The symbolic significance heuristic provides an answer to both concerns. It 

considers the social basis in the formation of symbolic meaning of a behavior and also comes 

up with an answer on which attribute a judgment relies on in decision situations entailing at-

tributes of opposing values (i.e., values eliciting a positive versus values eliciting a negative 

affect), which is the one with the higher symbolic significance. Summing up, we can state that 

symbolic behaviors certainly elicit a specific affect that is crucial for judgment and decision 

making; however, for certain judgment situations entailing, for example, a specific constella-

tion of attributes, it seems that the affect heuristic is too general and not sufficiently differen-

tiated to serve as a suitable decision heuristic, that is its prediction quality is limited (Sjöberg, 

2006). 



SUMMARY AND CONCLUDING DISCUSSION 

!
!

137 

The findings of the study on the symbolic significance heuristic in the field of energy-

related behavior bear several implications. The fallacy of symbolic significant behavior is 

probably not restricted only to judgments of energy consciousness or consumption related to 

consumption behavior of others, but may also affect evaluation of one’s own consumption 

behavior. Individuals aiming to show energy-friendly behavior, that is, to reduce energy con-

sumption, probably start with the behavior most prominently symbolizing energy conscious-

ness. Once they have engaged in the symbolic significant behavior, they consider themselves 

energy conscious and no longer pay attention to related behavioral aspects. As a consequence, 

other essential but rather symbolic neutral conservation behaviors might no longer be engaged 

in or might even be intensified due to lacking consideration. This might neutralize the positive 

effect of the symbolic significant energy-friendly behavior, and in the worst case, even lead to 

higher energy consumption than before. Consequently, at least in the case of car drivers, this 

could be seen as a certain rebound effect (Hertwich, 2005). Due to the overestimation, sym-

bolic significant behaviors could also be considered as legitimization to behave in a less en-

ergy-friendly manner with respect to other consumption behaviors. In a recent study, Mazar 

and Zhong (2010) provided evidence that engaging in a socially desirable behavior, such as 

purchasing green products, establishes moral credentials, licensing morally questionable be-

haviors. They showed that people acted less altruistically after purchasing green products and 

were more likely to cheat and steal. Given the findings of this study, it is quite conceivable 

that especially showing a symbolic significant energy-friendly behavior could be perceived as 

licensing socially undesirable behaviors, such as increased engagement in other energy-

consuming behaviors. 

From the presented study findings and the further-reaching reflections on the findings 

discussed above, several policy implications can be derived. To reduce misperceptions due to 

people’s focus on symbolic significant behavior and neglect of symbolic neutral behaviors, it 

is essential to devote more attention to the latter ones in communication campaigns attempt-

ing to increase people’s energy-conservation efforts. Even though symbolic significant behav-

iors can per se have high savings potential, such as driving an energy-friendly car, it is impor-

tant to sensitize people for behaviors that are of symbolic neutral nature and raise their 

awareness about the fact that energy consumption is an interplay between several factors. It is 

necessary that people realize that having a look at the whole picture and not only at symbolic 

significant attributes, although it requires increased effort, is a precondition for an adequate 

judgment and for engagement in effective conservation actions.  
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The presented studies on the symbolic significance heuristics also bear limitations that 

we would like to briefly address. As the experiments were conducted in the form of online 

studies, the question regarding representativeness inevitably arises (Rhodes, Bowie, & 

Hergenrather, 2003). Participation in the study was dependent upon having Internet access, so 

participation was restricted to people fulfilling this criterion, and therefore, no random sam-

pling can be ensured. However, as we made use of various recruiting methods and, conse-

quently, had considerable variety of study samples – members of our own panel, students, 

members of an Internet panel of a market research institution – overall the study sample can 

nevertheless be considered as rather mixed, and thus the demonstrated application of the sym-

bolic significance heuristic is surely generalizable to a certain degree. 

Several questions remain unanswered and are worthwhile as subjects of further stud-

ies. The effect of reliance on symbolic significant attributes has proven to be quite stable and 

disappeared neither by provision of detailed energy consumption information nor by directly 

asking to rate the amount of energy consumed. Therefore, the question of how this effect 

could be mitigated or even steered in the right direction still remains to be answered. This 

research question is of particular importance, especially when it comes to the development of 

adequate policy measures. Individuals are differently susceptible to the effect of symbolic 

significance; for some, the effect is highly pronounced, and for others, it is moderately pro-

nounced; for still others, although just an extremely small minority, there is no effect. A clas-

sification and characterization of the different groups of individuals differing in susceptibility 

to the effect would contribute to the identification of the target groups of interventions and the 

subsequent development of tailored communication strategies, as well as to the understanding 

of the underlying mechanisms. For example, factors such as an individual’s own environ-

mental consciousness or energy-related knowledge could possibly exert an influence on the 

extent of the effect and could be an interesting issue of investigation to shed more light on the 

functioning of the symbolic significance heuristic and the determinants of the symbolic sig-

nificance fallacy. 

The application of the heuristic of symbolic significance is not restricted to energy- or 

environmental-related issues, but can be generalized to other behavioral domains where peo-

ple engage in behaviors with high symbolic significance. For example, the symbolic signifi-

cance heuristic could also come into play in the field of pro-social behavior. Given that, for 

instance, donations to a charity are perceived as symbolic significant for pro-social behavior, 

the pro-social behavior of a company engaging in humanitarian behavior donating a large 

amount of money to a charity but on the other hand paying only a moderate wage to its em-
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ployees could be overestimated, whereas the pro-social behavior of a company donating a 

smaller amount to a charity but assuring that its employees have a decent wage is underesti-

mated. The investigation of the effects of the symbolic significance heuristic on decisions 

related to other fields could be an object of future research.  
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Appendix 

Descriptions and consumption scenarios utilized in Study 1 

 

Commuting scenario 

Introductory text:  

Both descriptions presented: In the following you are presented with two employees. Both 
live distant from their place of work and, accordingly, have to cover a certain distance to 
work: 

One description presented: In the following you are presented with an employee. He lives 
distant from his place of work and, accordingly, has to cover a certain distance to work: 
 

Positive symbolic significant behavior: Train commuter 

Mr. Müller lives 100 km from his place of work. He commutes every day by express train to 
work. 

How energy conscious do you consider Mr. Müller? 
 

Negative symbolic significant behavior: Car commuter 

Mr. Egger lives 3 km from his place of work. He commutes every day with his car, a VW 
Golf label D with a 1.6 l engine, to work. 

How energy conscious do you consider Mr. Egger? 

 

Car-driving scenario 

Introductory text:  

Both descriptions presented: In the following you are presented with two car drivers. Both 
have recently purchased a new car: 

One description presented: In the following you are presented with a car driver. He has re-
cently purchased a new car: 
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Positive symbolic significant behavior: Prius driver 

Mr. Meier drives a Toyota Prius with energy label A with hybrid drive (see picture). Mr. 
Meier covers a distance of 28,700 km with his car per year. 

 
How energy conscious do you consider Mr. Meier? 
 

Negative symbolic significant behavior: SUV driver 

Mr. Huber drives an SUV (sport utility vehicle) with energy label C (see picture). Mr. Huber 
covers a distance of 11,400 km with his car per year. 

 
How energy conscious do you consider Mr. Huber? 

 

Room heating scenario 

Introductory text:  

Both descriptions presented: In the following you are presented with two house owners. Both 
own a single-family house in which they live alone: 

One description presented: In the following you are presented with a house owner. She owns 
a single-family house in which she lives alone: 
 

Positive symbolic significant behavior: Temperature 18 °C 

Ms. Suter owns a single-family house with a living area of 205 m2 (excl. attic and basement). 
Ms. Suter has set the room temperature to 18 °C in each room. 

How energy conscious do you consider Ms. Suter? 
 

Negative symbolic significant behavior: Temperature 22 °C 

Ms. Nägeli owns a single-family house with a living area of 120 m2 (excl. attic and base-
ment). Ms. Nägeli has set the room temperature to 22 °C in each room. 

How energy conscious do you consider Ms. Nägeli? 
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Meat consumption scenario 

Introductory text:  

Both descriptions presented: In the following you are presented with two persons. Both are 
single and cook for themselves. Occasionally, their meals include meat: 

One description presented: In the following you are presented with a person. She is single 
and cooks for herself. Occasionally, her meals include meat: 
 
Positive symbolic significant behavior: Frequency 2x a week 

Ms. Rohner cooks 2 meals a week with Swiss beef. 

How environmentally conscious do you consider Ms. Rohner? 
 

Negative symbolic significant behavior: Frequency 4x a week 

Ms. Widmer cooks 4 meals a week with Swiss chicken. 

How environmentally conscious do you consider Ms. Widmer?  
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1. Introduction 

Given the urgent need to reduce energy consumption, identifying energy consumption sectors 

with promising energy-saving potentials is essential. One of the sectors that accounts for a 

substantial portion of energy consumption is the household sector (BFE, 2011). Households 

have considerable energy saving potential and are worth the focus of interventions. However, 

the goal of efficiently encouraging energy consumers to reduce their energy consumption 

faces several challenges. To a certain extent, these challenges are the result of human nature. 

Energy consumers differ in characteristics, such as personality, and their consumption behav-

ior is driven by different needs and desires. Furthermore, they differ in the extent and type of 

conservation behaviors that they are engaged in. This diversity of conservation behaviors and 

motivations demands tailored intervention measures that effectively address individual con-

sumer types. One of the characteristics that people have in common is that they do not always 

process information in a way that is considered rational. Instead, they, for example, tend to 

rely on heuristics that may misfire and result in misperceptions in certain situations (Tversky 

& Kahneman, 1974). Another shared characteristic is that they engage in social interaction 

and thus are influenced by social context (Charon, 2007; Cialdini, et al., 1991). This is also 

true for judgments that are related to energy consumption.  

In summary, the first aim of this thesis was to identify and describe the different types 

of energy consumers and to reveal possible individual starting points that will be used to im-

plement intervention measures. The second aim of this thesis was to provide evidence that 

supports the contention that people rely on a newly postulated heuristic shaped by social con-

text, which is called the symbolic significance heuristic. 

The first part of this thesis focused on the categorization and description of different 

types of energy consumers and reflects on possible starting points for interventions. In Chap-

ter II, energy consumers were categorized based on a personality trait, that is, their social 

value orientation. Differentiating between several energy conservation behaviors it was aimed 

to investigate whether the differences in energy conservation efforts between consumers with 

different social value orientations persist across various consumption domains and whether 

these differences are dependent on the type of energy conservation measure. Chapter III iden-

tified and described different energy consumer types based on behavioral variables, that is, 

the different types of energy conservation measures they engage in and attitudinal variables 

related to energy consumption.  
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Chapter IV, which constitutes the second part of the thesis, attempted to confirm people’s 

application of a newly postulated heuristic; the symbolic significance heuristic, which people 

are assumed to rely on when it comes to judging others’ energy consciousness and energy 

consumption. This heuristic is based on the assumption that people rely on the symbolic 

meanings of behaviors, which are attributed to behaviors in the course of social interaction. 

Five studies were conducted to provide evidence for the application of the symbolic signifi-

cance heuristic and to test for its generalizability and the stability of the effect. 

The following section provides an overview and discussion of the central findings of 

this thesis. It follows a general evaluation of the thesis addressing possible limitations and 

providing suggestions for future research. The thesis closes with a general conclusion and 

elaborates on its implications for interventions that will promote the energy conservation ef-

forts of consumers.  

2. Central Findings 

The aim of the first part of the thesis was to provide a meaningful categorization and descrip-

tion of energy consumers that differentiates between the various possibilities to engage in 

energy conservation in terms of consumption domains and types of conservation measures. 

This portion of the research started with a more general characteristic, the social value orien-

tation, forming the basis for the categorization and proceeded with an energy consumer seg-

mentation that is directly based on behavioral variables related to energy consumption. Profil-

ing the different energy consumer types is crucial because it is necessary for the development 

of tailored interventions. The second part of the thesis provided evidence for the postulated 

heuristic of symbolic significance. This is of interest because heuristics may result in misper-

ceptions (e.g., Attari, et al., 2010) that can, consequently, end up in engaging in less effective 

conservation behaviors. Thus, misperceptions due to reliance on heuristics may represent a 

barrier to efficient conservation efforts. On the other hand, analyzing people’s reliance on 

symbolic significant behavioral attributes is of interest because it provides support for the 

impact of the social context. 

In summary, it can be stated that the differentiation between the various energy con-

servation behaviors proved to be crucial in profiling the different energy consumer types and 

in revealing opportunities for actions and starting points for interventions. The studies identi-

fied several interesting consumer types offering various starting points. However, in the fol-
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lowing, only the ones that offer the highest savings or improvement potentials will be dis-

cussed. Furthermore, studies on the symbolic significance heuristic provided support for peo-

ple’s reliance on symbolic significant behaviors and proved that the symbolic significance 

fallacy is remarkably robust. 

2.1 Poor Performers are Not Lost Causes 

Due to the differentiation between the various types of conservation behaviors and the com-

prehensive assessment of energy consumption related attitudinal and motivational factors, it 

was possible to arrive at a detailed picture of poor performers’ energy consumption and con-

servation behaviors, as well as the underlying behavioral drivers. This proceeding enabled 

specific insights as to which conservation measures poor performers are likely to adopt and 

which they are likely to contest. Findings also pointed to the motives and beliefs underlying 

the energy-related behaviors of poor performers.  

 

2.1.1 Capitalizing the Advantages Offered by Energy-Efficiency Measures 

The study findings revealed that poor performers engage in energy conservation behaviors as 

long as these measures do not require any lifestyle changes and provide financial benefits. 

Adopting energy-efficiency measures meets both of these demands. It provides consumers 

with the financial benefits of energy conservation and it is not associated with any loss of 

comfort or change in lifestyle (Black, et al., 1985; Gardner & Stern, 2002). Conservation 

measures that are based on energy efficiency are generally more accepted than curtailment 

behaviors and shifts in consumption (Poortinga, et al., 2003). 

Findings of the two studies forming the first part of this thesis (Chapter II and Chapter 

III) support the argument that poor performers engage in energy conservation measures as 

long as those measures fulfill the above-mentioned criteria. In Chapter II in which energy 

consumers were categorized based on their social value orientation, analyses revealed that 

individualistic and competitive individuals do not differ in their engagement in energy-

efficiency measures from prosocial individuals. However, they do differ in their underlying 

motivation. In the case of the individualists and competitors, their motivation was of a decid-

edly more financial nature. On the other hand, when it came to conservation behaviors based 

on curtailment or shifts in consumption (i.e., food), individualists were less eager to behave in 

an energy-friendly manner because the loss of comfort associated with these behaviors was 
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perceived as being too high. A segment of poor performers that has similar characteristics, is 

the segment of materialistic energy consumers that was identified and described in Chapter 

III. Materialists were less willing to perform energy conservation behaviors that affect quality 

of life, such as curtailment behaviors and shifts in food consumption, or behaviors that are 

related to financial disadvantages, such as policy measures (e.g., increase of fuel price). How-

ever, when it came to energy-efficiency measures that provide financial benefits but do not 

require any cutbacks to their quality of life, materialists were willing to adopt these conserva-

tion measures. Furthermore, these findings support the notion of differentiating between en-

ergy-efficiency measures and shifts in consumption (i.e., food purchase). The low performers 

described in this section were quite engaged in energy-efficiency measures, but they did not 

show conservation efforts in terms of changes towards energy-friendly food purchase behav-

ior. Proceeding in the same way as other segmentation studies by not differentiating between 

the two purchase-related behaviors (Gilg, et al., 2005; Jansson, et al., 2009), a detection of 

these energy consumer types and a differentiated description of their behavioral characteris-

tics would not have been possible. 

 

2.1.2 Competitive Thinking and Craving for Status and Approval 

Results of the energy consumer classification studies in Chapter II and Chapter III suggest 

that there is also another motivation that actually emanates from a more self-interested nature 

of a consumer, but can have a positive effect on energy conservation. This motivation is the 

tendency to continuously compete with others and the striving to outperform others. This self-

interested personality trait may result in increased conservation efforts, even though consum-

ers might have to exert some effort or live with comfort restrictions. For example, increased 

conservation efforts could be based on the desire to gain financial advantages. A general de-

sire to be more knowledgeable than others could be another motivation. In turn, this would 

result in more knowledge on effective energy conservation measures and a better performance 

of putting this knowledge into action. This motivation may possibly be reflected in the energy 

conservation behaviors of individuals categorized as competitors (cf. Chapter II). These indi-

viduals are considered least social because they strive for the largest possible difference be-

tween themselves and others, no matter how much they get themselves (cf. Van Lange & 

Joireman, 2008). The finding that competitors, despite their self-interested nature, show more 

energy-saving behaviors with regard to conservation measures that require effort and comfort 

restrictions than individualists, supports the notion and the necessity to differentiate between 

these two social value orientations. Since their behaviors are driven by differing motives, and 
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thus offer different possibilities for interventions distinguishing between these two seems 

preferable as compared to treating them as equals, which is common in other studies on social 

value orientation (e.g., Gärling, et al., 2003; Joireman, et al., 1997). 

Another motivation of competitive individuals to engage in energy conservation ef-

forts could be related to reputational or status concerns. The theory of competitive altruism 

postulates that, through social approval of behaviors that are assumed to be unselfish, indi-

viduals are more likely to be attributed a certain status and prestige and they are more likely 

to be chosen as group leaders. Thus, reputational needs might underlie unselfish behavior 

(Van Vugt, et al., 2007). According to this reasoning, competitors’ energy-friendly efforts 

could be driven by the desire to be attributed a certain status. The aim to comply with social 

norms (Cialdini, et al., 1991) is also related to social approval and is expressed in perceived 

social pressure to behave in ways that are defined as energy-friendly. This perceived pressure 

to comply with social norms is also a driving factor in increasing efforts in energy conserva-

tion and thus can be considered as a starting point for interventions. The problem-aware well-

being-oriented energy consumer who was identified in Chapter III falls into this same cate-

gory. He demonstrates only poor conservation behaviors but cares about how other people 

perceive his behavior, which is manifested in a certain feeling of social pressure to behave in 

energy-friendly ways.  

 

2.1.3 Disposition of a Valuable Basis of Energy Consumption-Related Beliefs  

There are poor performers who do not even engage in energy conservation measures that do 

not conflict with interests, such as comfort, convenience, or life-style, and who do not hold 

characteristics which may, motivated by self-interest, result in conservation behaviors. How-

ever, they dispose of belief structures that head in the right direction and that could be devel-

oped. Between the problem-aware well-being-oriented consumer and the convenience-

oriented indifferent energy consumer (cf. Chapter III), who show the least amount of energy-

friendly behaviors because convenience and comfort considerations prevail, there is one deci-

sive difference. The problem-aware well-being-oriented consumer has considerable problem 

awareness and holds the belief that consumers’ energy conservation efforts can make a sub-

stantial contribution. In other words, that the consumer can make a difference.  

These findings are rather encouraging as awareness of consequences is considered an 

essential basis for the formation of personal norms according to the norm activation theory 

(Schwartz, 1977). However, in the case of the problem-aware well-being-oriented energy 
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consumer, he/she lacks the ascription of responsibility in a next step. Another interesting in-

sight is, that amongst individuals with the poorest savings efforts, there is a segment of con-

sumers who believe in a consumer’s ability to make an effective contribution by his/her con-

servation efforts. Perceived personal efficacy (i.e., perceived consumer effectiveness) 

emerged in various studies as a main driver of energy-friendly or pro-environmental behavior 

(Roberts, 1996; Straughan & Roberts, 1999). The fact that problem-aware well-being-oriented 

energy consumers represent the segment with the youngest participants suggest that these 

consumers grew up in a time in which the topic of environmental problems was integrated 

educationally as part of school curriculum or received through media. These insights into the 

topic of environmental problems provided in the course of education may, to some degree, 

shape belief structures. These structures may be supportive in motivating poor performers to 

adopt specific conservation behaviors. 

Summing up, poor performers, even though they are rather self-interested by nature, 

still selectively show certain conservation behaviors that may be further enhanced. They dis-

pose of promising personality and attitudinal characteristics that may serve as promising start-

ing points for interventions. Thus, a rather self-interested way of thinking can also be a 

chance to encourage energy-friendly behavior (De Young, 2000). 

2.2 Inconsistencies in Energy Savers’ Conservation Behaviors – What 

About Purchase-Related Conservation Measures? 

There exist energy consumers who engage in conservation behaviors that are associated with 

cutbacks in comfort and convenience (i.e., curtailment behaviors) and financial efforts (e.g., 

policy measures in terms of increase of fuel price) and who, in addition, hold strong beliefs 

and motivations that foster energy-friendly behavior. However, these behavioral characteris-

tics cannot be considered indicative of the adoption of conservation behaviors. The identified 

selfless inconsequent energy saver provides evidence for the existence of an energy consumer 

type who adopts curtailment behaviors in the housing and mobility domain, accepts policy 

measures, and possesses beliefs and motivational characteristics that facilitate energy-friendly 

behavior. But when it comes to the adoption of energy-efficiency measures and energy-

friendly food purchase behavior, he/she does not uphold his/her shown conservation efforts 

(cf. Chapter III). With respect to these conservation behaviors, the selfless inconsequent en-

ergy saver falls considerably behind when compared to the efforts shown by the two other 

segments of high performers: the idealistic and the thrifty energy saver. 
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By examining the energy conservation behaviors they engage in and the underlying at-

titudinal variables, it gets clear that the selfless inconsequent energy saver’s comparatively 

smaller efforts in energy efficiency and food purchase-related measures are not founded on 

concerns about comfort restrictions or financial disadvantages. A characteristic that these two 

behaviors have in common is that they are both purchase-related. This finding agrees with 

Peattie’s (2001) notion that green purchasers and green consumers are not necessarily syn-

onymous. Lacking trust in the environmental product claims of producers and retailers, which 

might be imputed as a sales argument, can be considered a possible barrier to energy-friendly 

purchase behavior (Peattie, 1995; Thogersen, 2000). Consequently, this way of thinking may 

result in doubts on the efficacy of energy-friendly purchasing behavior. Support for this no-

tion stems from the focus groups that were conducted in the run-up to the studies of the pre-

sent thesis. In these studies, participants expressed their mistrust of labels claiming organic 

produce.  

Another interesting finding that emerged from the study of the symbolic significance 

heuristic (cf. Chapter IV), which is worth addressing, is the low symbolic significance of the 

energy label when it comes to judgments of energy friendliness or unfriendliness. By analyz-

ing the symbolic significance of the various informational attributes, the provision of the en-

ergy label did not outperform the sole indication of fuel consumption of a car (i.e., l/100 km) 

as a symbol for energy friendliness or unfriendliness. This is rather surprising as the energy 

label is intended to serve as a reference that facilitates people’s assessment of the energy 

friendliness of products. Thus, it would be assumed that the energy label would hold some 

symbolic meaning. However, the results on energy labels’ symbolic significance suggest a 

questioning of people’s trust in labels. 

To summarize, the willingness to engage in conservation behaviors requiring sacri-

fices in terms of comfort or financial issues and generally holding beliefs and attitudes sup-

porting energy-friendly behavior do not guarantee that a person consistently engages in en-

ergy conservation efforts in all conservation domains and types. There are also other crucial 

factors, such as trust in product claims, that may constitute a barrier to certain energy-saving 

behaviors. 

2.3 The Power of Symbolic Significance 

In Chapter IV, across five studies evidence of people’s reliance on the symbolic significance 

heuristic in judgments of others’ energy consciousness and energy consumption has been 
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provided. People tend to base their judgments on behaviors that are ascribed high symbolic 

significance with regard to energy consciousness and neglect behaviors that are of a rather 

symbolic neutral nature. This may particularly result in misperceptions and misjudgments if a 

person’s general energy consumption behavior consists of symbolic significant and symbolic 

neutral behavioral attributes that are of opposing value. In the course of five studies (cf. Chap-

ter IV), it was shown that people overestimate the energy consciousness and, consequently, 

underestimate energy consumption of an energy consumer engaging in a positive symbolic 

significant behavior (e.g., driving a Prius) but showing a negative symbolic neutral behavior 

(e.g., covering large distances by car). On the other hand, they underestimate the energy con-

sciousness and overestimate energy consumption of a consumer performing a negative sym-

bolic significant behavior (e.g., driving an SUV) but showing a positive symbolic neutral be-

havior (e.g., covering small distances by car). The consumer with the positive symbolic 

significant behavior was always judged as considerably more energy conscious and as con-

suming less energy than the consumer performing the negative symbolic significant behavior. 

The emerging effects of the symbolic significance fallacy on judgments on energy conscious-

ness and consumption are even more astonishing as, when considering all provided informa-

tion, the described energy consumers with the positive symbolic significant behaviors actually 

consumed more energy than the ones with the negative symbolic significant behaviors. 

The symbolic significance fallacy is not restricted to judgments related to car driving 

behavior. It also holds true for other energy consumption domains. Reliance on the symbolic 

significance heuristic and the resulting misjudgments was also demonstrated in commuting, 

room heating, and meat consumption behavior. Thus, these findings suggest generalizability 

of the application of the symbolic significance heuristic to other energy consumption do-

mains. 

Furthermore, the symbolic significance fallacy proved to be remarkably strong and 

stable. Gains in evaluability of the specific behavioral attributes by allowing a direct compari-

son between the two energy consumers and their symbolic significant and neutral behaviors 

did not disrupt or weaken the effect. These findings challenge the evaluability hypothesis 

(Hsee, 1996) by showing that gains in evaluability are overridden by the dominance of sym-

bolic significance. People’s reliance on symbolic significance could not even be broken if 

they were presented with both consumer descriptions entailing detailed information on fuel 

consumption, allowing them to calculate energy consumption, and directly asking them to 

judge energy consumption related to the behavior described (e.g., car driving). The finding 

that not even the addition of strong cues pointing to the normative response induces a more 
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reflective attitude is in line with other studies on the use of heuristics (cf. Kahneman & 

Frederick, 2005). However, an aspect that distinguishes the heuristic of symbolic significance 

from most other heuristics is that the symbolic significance heuristic is so prevalent that the 

effect even persists in within-subjects designs (Hsee, 1996; cf. Kahneman & Frederick, 2005). 

The provision of evidence and the investigation of people’s appliance of the symbolic 

significance heuristic are of particular importance in identifying potential behavioral barriers 

and drivers with regard to the promotion of energy-friendly behavior.  

In summary, it can be stated that people rely on symbolic significant behavioral attrib-

utes when judging others’ behaviors and ignore other crucial behavioral information that ac-

tually would be essential to relativize the symbolic significant attribute in order to arrive at an 

adequate judgment. This newly postulated symbolic significance heuristic proved to be im-

pressively stable and is assumed to be generalizable to various energy consumption domains. 

3. Evaluation of the Studies and Suggestions for Future Re-

search 

The present thesis was quite comprehensive and carefully conducted from a methodological 

point of view. Besides quantitative research methods, qualitative research methods were also 

included. The survey and experiments conducted were preceded by focus groups that served 

as inputs for the following studies. The survey was conducted in two language regions and 

experiments were run using various study samples. However, there are some limitations that 

will be addressed in the following section. Furthermore, ideas for future research are pro-

vided.  

One aim of the present research was to provide a differentiated and comprehensible 

characterization of different energy consumer types. However, due to the limited space of the 

questionnaire, which the two studies on energy consumer categorization relied on (cf. Chapter 

II and Chapter III), contextual forces were only marginally addressed and only indirectly 

through consumers beliefs. The main focus was on the differentiation between various types 

and domains of energy conservation behaviors, on psychosocial factors, and on capabilities. 

With a view to future segmentation studies striving for a behaviorally-differentiated and com-

prehensive characterization, it would be worthwhile to include contextual forces in a more 

extensive and direct way. The consideration of contextual forces is important because they 
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also exert considerable influence on people’s energy conservation and consumption behavior 

as they determine the scope of action (Corraliza & Berenguer, 2000; Guagnano, et al., 1995). 

One of the intentions underlying the studies on consumer categorization was to pro-

vide a picture of the different energy consumer types in an attempt to account for all energy 

consumers and that is not restrictive to participants meeting specific criteria, such as owning a 

car (cf. Jansson, et al., 2009) or property. However, this brings about some cutbacks with re-

gard to the items used to measure the specific conservation behavior types and the definition 

of the variables constituting the segmentation base in the cluster analysis. The former limita-

tion mainly concerns energy-efficiency measures. As not all energy consumers are property 

owners and Switzerland is generally regarded as a nation of tenants, the index constructed as a 

measure for the adoption of energy-efficiency measures in the household did not include 

items that addressed behaviors related to insulation or that assessed adoption of energy-

efficiency measures that were related to specific appliances (which are provided by the land-

lord), such as refrigerators. Furthermore, energy-friendly behaviors related to private car 

ownership were not included in the segmentation base of the cluster analysis in Chapter III. 

Only energy-friendly mobility behaviors that are not restricted to ownership of a car were 

included in the segmentation base. Behaviors related to private car ownership served solely as 

descriptive variables.      

Another issue that needs to be addressed is the representativeness of the findings. The 

two studies on energy consumer categorization were based on data that was gained from a 

mail survey, and thus bear the potential problem of a self-selection bias. Persons that are more 

interested in the study subject are more likely to participate. Furthermore, the questionnaire is 

probably completed by the household member who is considered to be more familiar with the 

topic. This might also hold true for the conducted survey forming the data basis of the studies 

in Chapter II and Chapter III, where men were overrepresented in the sample. As a result, the 

findings cannot be considered entirely representative. The same problem applies for the sam-

ples used in the course of the study on the symbolic significance heuristic (cf. Chapter IV). 

However, with regard to the conducted online experiments an additional problem of represen-

tativeness arises. Since these experiments were conducted online, participation was restricted 

to individuals meeting the criterion of having Internet access (Rhodes, et al., 2003). 

Another methodological issue concerns the measurement of participants’ energy con-

servation behaviors based on self-report. It was shown that there generally exist discrepancies 

between self-reported and actual behavior (for an overview, see Gatersleben, et al., 2002). 

This is amongst other causes also rooted in the matter of fact that self-reported behavior re-
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flects a person’s perception or beliefs about his/her behavior rather than his/her actual behav-

ior. Response biases, such as social desirability, may result in inaccurate reports on actual 

behavior. The social desirability response bias describes individuals’ tendency to respond in a 

manner that they consider to be socially desirable (Randall & Fernandes, 1991). This means 

that participants could have denied or mitigated social undesirable behaviors, attitudes, and 

personality traits and overstated socially desirable ones. However, a simultaneous assessment 

of different types of energy-friendly behaviors of different consumption domains in terms of 

real behavior in order to arrive at a comprehensive picture is quite ambitious and hardly feasi-

ble. 

A main aim of this research project was the identification and characterization of dif-

ferent types of energy consumers that would serve as a basis for the development of tailored 

intervention strategies. As this first step is completed, it could be further studied to develop 

several tailored marketing and intervention measures based on the provided information, tar-

geting the specific energy consumer types, and to test them for consumers’ responsiveness.  

The findings on the application of the symbolic significance heuristic provide strong 

support for the generalization of the symbolic significance fallacy to other energy consump-

tion-related domains. The symbolic significance heuristic is based on the assumption that peo-

ple rely on the symbolic meanings (i.e., symbolic significance) of behavioral attributes that 

are ascribed by social context (i.e., social interaction) and are related to current social norms. 

Therefore, it is self-evident to assume that the symbolic significance heuristic might also hold 

true for judgments on other behaviors that are strongly subject to social expectations and 

social pressure. The replication of people’s application of the symbolic significance heuristic 

for behaviors of other domains that are socially shaped, such as prosocial behavior, could be 

an interesting topic for future research. 

4. Conclusions and Implications for the Development of Effec-

tive Interventions to Promote Consumers’ Energy-Conserva-

tion Efforts 

The findings of the present thesis have several implications for the development of effective 

interventions that are targeted to the specific conservation opportunities, needs, desires, and 

ways of thinking of the different energy consumer types. In the following sections, several 
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targeted strategies to promote energy conservation behavior are discussed with regard to the 

most promising energy consumer types. A further section elaborates on how the challenges 

and opportunities arising from people’s reliance on symbolic significant behavioral attributes 

could be adequately addressed and implemented in interventions and communication strate-

gies. 

4.1 Emphasis on the Compatibility of Energy Conservation and Self-

Interests 

Self-interested energy consumer types care about comfort, financial issues, and quality of life; 

energy conservation behavior is perceived to conflict with these interests. However, there are 

ways to conserve energy that do not restrict comfort or quality of life, and even entail finan-

cial benefits, such as adopting energy-efficiency measures. As the results of the first two stud-

ies (cf. Chapter II and Chapter III) indicate, self-interested energy consumer types (i.e., com-

petitors and individualists of the first study and materialists of the second study) are quite 

willing to adopt energy-efficiency measures due to financial reasons. These efforts might be 

further increased by, for example, running communication campaigns that provide an over-

view of conservation measures requiring no restriction in comfort or quality of life. The cam-

paigns could especially point to the compatibility of energy conservation and current lifestyle 

and stress the financial benefits (Ottman, et al., 2006). The promotion of the adoption of en-

ergy-efficiency measures is particularly important as technological improvements in terms of 

energy efficiency constitute a mainstay in achieving the desired reduction of energy consump-

tion in the scope of the new formulated energy strategy (Bundesrat, 2011). Generally, energy-

efficiency measures were found to be more accepted by the public than curtailment behaviors 

(Poortinga, et al., 2003; Steg, et al., 2006). However, it lacks the translation into action (cf. 

Wilson & Dowlatabadi, 2007), which further stresses the need for tailored communication 

campaigns. 

Information campaigns on energy-efficiency measures that emphasize the compatibil-

ity of energy conservation and self-interested motives could also motivate consumers, whose 

energy-efficiency investments are nearly inexistent, to increase their efforts in energy effi-

ciency. For example, the problem-aware well-being-oriented energy consumer falls into this 

category of energy consumer types. Energy-efficiency measures do not conflict with his crav-

ing for comfort and convenience. Thus, given his considerable problem awareness, by explic-

itly pointing to the possibility of engaging in such conservation measures, they could proba-



CONCLUSIONS AND IMPLICATIONS FOR THE DEVELOPMENT OF INTERVENTIONS 

!
!

161 

bly enjoy acceptance. The problem-aware well-being-oriented energy consumer represents the 

youngest segment. Therefore, with regard to tailoring communication campaigns to reach this 

consumer, the use of social media could be an interesting option. 

4.2 Strengthening of Efficacy Beliefs 

The belief that an action is effective in attaining a desired effect is central for the motivation 

to engage in a specific behavior. Holding positive general attitudes toward energy conserva-

tion will be ineffective if a consumer does not believe in his/her own ability to perform a cer-

tain conservation behavior (Axelrod & Lehman, 1993), because there is, for example, a lack 

of knowledge on where to come up with measures or how to implement them. The same is 

true if a consumer advances the view that his/her own efforts are just a drop into the ocean 

and cannot change anything (i.e., low personal efficacy beliefs) (Straughan & Roberts, 1999), 

or if he/she considers the existing conservation measures as ineffective (Martens & Rost, 

1998). The problem-aware well-being-oriented energy consumer lacks perceived self-

efficacy. This could constitute a certain barrier to engage in behaviors that would be compati-

ble with his desire for comfort, such as energy-efficiency measures, but which he is simply 

not aware of or about which he does not have enough knowledge to put them into action. 

Transmission of information through media that points out opportunities for action and gives 

clearly comprehensible and concrete instructions on how to concretely act could increase the 

willingness to engage in these conservation efforts. The provision of knowledge on energy 

conservation measures and concrete information on how to act efficiently could already be 

initiated on the level of school education.  

Regarding purchase-related energy conservation behavior, it is essential that consum-

ers trust in the information provided concerning products’ energy friendliness. This informa-

tion is often communicated by means of product labels. If consumers are skeptical about the 

truth of an environmental claim, the purchase-related conservation measure might be consid-

ered ineffective and the consumer is less willing to demonstrate the corresponding conserva-

tion behavior. This could be the case with the selfless inconsequent energy saver because pur-

chase-related conservation efforts are the only behavior types that are comparably poorly 

pronounced. To (re)create trust in the credibility of product labels and, consequently, in the 

efficacy of purchase-related conservation measures, it is essential that product labels are 

awarded and controlled by one single and independent body having no conflicting interests 

and that exaggerations of product claims are avoided (Teisl, et al., 2008; Thogersen, 2000). 
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Furthermore, as energy-efficiency measures seem to be generally underestimated regarding 

their efficacy in energy conservation (Attari, et al., 2010) and as there might exist a certain 

technology aversion (Gardner & Stern, 2002), especially amongst otherwise very energy-

friendly or green consumers, consumers could be provided with information on the efficacy 

(i.e., the energy-saving potential) of energy-efficiency measures by trusted experts. This in-

formation could be communicated by salespersons or product brochures directly at the point 

of sale. 

4.3 Establishing Social Norms and Relating Energy-Friendly Behavior to 

Social Status  

Individuals strive to conform to social norms. There were two energy consumer types that 

perceived considerable social pressure to show energy-friendly behavior: the thrifty energy 

saver and the problem-aware well-being oriented energy consumer. These two consumer 

types might prove especially susceptible to interventions focusing on social norms. Interven-

tions based on social norms have been demonstrated to be quite successful (for a review, see 

Biel & Thogersen, 2007; Schultz, et al., 2007). Besides establishing social norms through 

general media campaigns, consumers could be motivated to make a public commitment to 

conserve energy. Thereby, social expectations are created which consumers aim to meet and 

they consequently increase conservation efforts. Another approach that relies on consumers 

perceived social pressure and also on their competitive thinking is to provide consumers with 

comparative feedback indicating consumers’ performance relative to others (for a review, see 

Abrahamse, et al., 2005). This strategy could also foster energy conservation behavior of in-

dividuals that are, by nature, competitive. 

Energy-related behaviors have a more or less significant symbolic meaning that is 

generally agreed upon. Based on this symbolic meaning, people draw inferences on a con-

sumer’s personality (Sadalla & Krull, 1995; Skippon & Garwood, 2011). As the theory of 

competitive altruism described above suggests, people’s desire to hold a certain reputation or 

status through social approval of their efforts could also be a driver for energy-friendly behav-

ior (Van Vugt, et al., 2007). The studies on the symbolic significance heuristic provided 

strong support that people rely on behaviors that are of high symbolic significance when judg-

ing a person’s personality. This also includes attribution of a certain reputation. As certain 

behaviors serve as a signal for energy friendliness, the strong symbolic meaning of such be-

haviors could be further emphasized through, for example, advertisement. Additionally, the 
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ascription of a desired status related to engagement in this behavior could be highlighted (cf. 

Ottman, et al., 2006). Already previous research on car purchase and car use has pointed out 

the importance of symbolic meaning and indicated that the symbolic meaning assigned to a 

car and to the value of fuel economy is more important than financial motives. This leads to 

the conclusion that economic rationality is not a sufficient behavioral model for policymaking 

(Turrentine & Kurani, 2007). Previous research has also stressed the notion of linking green 

purchase behavior, more precisely green products, to status, showing that activating status 

motives results in increased green purchase behavior (Griskevicius, et al., 2010). 

Furthermore, another crucial point to possibly increase adoption of energy-efficiency 

measures of poor performers who savor luxury and strive for prestige is to design advertise-

ment campaigns in a way that, for example, drivers of energy-friendly cars are no longer per-

ceived as tree huggers, but as future-oriented, modern and interested in technological innova-

tion (cf. Heffner, et al., 2007). Furthermore, it is preferable to talk about “fuel efficiency” and 

not “fuel economy” (Turrentine & Kurani, 2007).  

4.4 Consideration of Possible Cutbacks of People’s Reliance on Symbolic 

Significant Behaviors  

People’s reliance on symbolic significant behavior not only provides starting points to pro-

mote energy conservation as described above, but also results in possible cutbacks because 

this way of thinking might exert a negative influence on people’s own energy consumption 

behavior. People could also tend to focus on symbolic significant behavior with regard to 

their own consumption behavior. If they engage in a symbolic significant energy conservation 

behavior, such as driving an energy-friendly car, they could simultaneously neglect other cru-

cial but less symbolic significant behaviors, such as the distance covered by car. Due to the 

one-sided focus on consumption behaviors, the negative less symbolic significant behavior 

could be intensified. Thus, the gains from the positive symbolic significant energy conserva-

tion behavior could be neutralized or overall energy consumption could even be increased. In 

the latter case, reliance on symbolic significant behaviors would have a certain rebound effect 

(Hertwich, 2005). Another challenge arising from the reliance on symbolic significant behav-

iors could be that people perceive engagement in symbolic significant conservation behaviors 

as legitimization to reduce their efforts with regard to other energy-friendly behaviors (cf. 

Mazar & Zhong, 2010). 



CHAPTER V. GENERAL DISCUSSION 164 

To counteract the possible negative effects of the symbolic significance heuristic, it is 

important to devote more attention to less symbolic consumption and conservation behaviors 

in communication campaigns. It is crucial to encourage consumers to take a more general and 

comprehensive look at energy consumption, so that they consider each single behavior that 

contributes to overall energy consumption and to help them to understand that an integrated 

and more comprehensive evaluation of all aspects is a prerequisite for engaging in adequate 

conservation behaviors that lead to an effective reduction in energy consumption. 
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Summary 
!

The household sector accounts for a substantial portion of energy consumed worldwide. In 

dealing with the imminent energy supply gap, it is thus worthwhile for interventions to focus 

on households. In developing tailored interventions that address consumers’ individual needs 

and desires, the identification and differentiated description of energy consumer types is a 

prerequisite. Thereby, it is crucial that various types of energy conservation behaviors be dif-

ferentiated from one another, as consumers differ in their willingness to adopt individual con-

servation behaviors. Doing so was a first aim of this thesis.  

Interventions also need to clear up consumers’ misperceptions about the energy use 

involved in specific actions, which are often caused by the application of heuristics and may 

represent barriers to efficient energy conservation behaviors. Therefore, a second aim of this 

thesis was to examine a newly postulated heuristic, called the symbolic significance heuristic, 

and its misleading effects. 

Several studies were conducted to identify and characterize the different energy con-

sumer types, and to provide evidence for the symbolic significance heuristic. Chapter I offers 

an overview of past research in the field and outlines the main research questions of this the-

sis. Chapter II examines the energy conservation efforts of individuals holding different social 

value orientations. It shows that prosocials exhibit more curtailment behaviors in the housing, 

mobility, and food domains than competitors and individualists. Energy-efficiency measures, 

however, which require no change in use patterns and provide financial benefit, were equally 

adopted by the social value orientation classes. In Chapter III, based on types of conservation 

behaviors and energy-related psychosocial factors, six energy consumer types were identified: 

idealistic, selfless inconsequent, thrifty, materialistic, convenience-oriented indifferent, and 

problem-aware well-being-oriented energy consumers. They all showed different behavioral 

patterns regarding adopted energy conservation measures. It was found that even consumer 

types with less pronounced saving efforts were willing to adopt energy conservation measures 

– at least the measures that entail no reduction in benefits – and that they dispose of suppor-

tive energy-related belief structures. Moreover, energy savers, who show considerable saving 

efforts but do not engage in purchase-related saving behaviors, were identified. 

In a second part of this thesis people’s application of the newly postulated symbolic 

significance heuristic is examined. Chapter IV provides evidence that individuals rely on 

symbolic significant behaviors while neglecting less symbolic behaviors. It was found that 
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individuals were likely to overestimate the energy-consciousness of persons engaged in be-

haviors that were symbolic significant for energy-friendliness, and to underestimate the en-

ergy-consciousness of persons engaged in behaviors that were symbolic significant for en-

ergy-unfriendliness. This effect was found to be remarkably stable, and to be generalizable to 

different energy consumption domains.  

The last chapter discusses the central findings of the studies presented, elaborates on 

possible limitations, and provides suggestions for future research. The thesis ends with impli-

cations for intervention strategies that seek to promote energy-friendly behavior. 
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Zusammenfassung 
 

Dem Haushaltsbereich fällt weltweit ein beachtlicher Anteil des Energieverbrauchs zu. Um 

der drohenden Energieversorgungslücke entgegenzuwirken, ist es für Interventionsmassnah-

men daher lohnenswert, sich auf die Haushalte zu konzentrieren. Für die Entwicklung von 

massgeschneiderten Interventionen, die gezielt die individuellen Konsumentenbedürfnisse 

und -wünsche ansprechen, ist die Identifikation und die differenzierte Beschreibung der Ener-

giekonsumententypen eine Grundvoraussetzung. Dabei ist entscheidend, dass zwischen den 

unterschiedlichen Energiesparverhaltensweisen differenziert wird, denn die Konsumenten 

unterscheiden sich in ihrer Bereitschaft die einzelnen Sparverhaltensweisen auszuführen. Ge-

nau darin bestand ein erstes Ziel dieser Doktorarbeit. 

Interventionen haben auch die Aufgabe, Missverständnisse bei der Einschätzung des 

mit spezifischen Handlungen verbundenen Energieverbrauchs auszuräumen. Diese Missver-

ständnisse entstehen oft durch die Verwendung von Heuristiken und können ein Hindernis für 

das Ergreifen von wirksamem Energiesparverhalten darstellen. Aus diesem Grund bestand ein 

zweites Ziel dieser Doktorarbeit im Nachweis einer neu postulierten Heuristik, genannt die 

Symbolkraftheuristik, und der Untersuchung der irreführenden Wirkung dieser Heuristik. 

Zur Identifizierung und Charakterisierung der unterschiedlichen Energiekonsumenten-

typen und zum Nachweisen der Symbolkraftheuristik wurden verschiedene Studien durchge-

führt. Kapitel I gibt einen Überblick zur bisherigen Forschung in diesem Bereich und umreisst 

die Hauptforschungsfragen dieser Doktorarbeit. Kapitel II beschreibt die Energiesparbemü-

hungen von Personen mit unterschiedlichen sozialen Wertorientierungen. Aus den Auswer-

tungen geht hervor, dass prosoziale Personen mehr Einschränkungsverhalten im Wohn-, Mo-

bilitäts- und Lebensmittelbereich zeigen als kompetitive und individualistische Personen. 

Energieeffizienzmassnahmen, die keine Änderung des Nutzungsverhaltens erfordern und ei-

nen finanziellen Nutzen bieten, wurden hingegen von allen sozialen Wertorientierungsklassen 

gleichermassen ergriffen. In Kapitel III wurden basierend auf den Sparverhaltensweisen und 

energiebezogenen psychosozialen Faktoren sechs Energiekonsumententypen identifiziert: 

idealistische, selbstlose inkonsequente, haushälterische, materialistische, bequemlichkeitsori-

entierte gleichgültige und problembewusste wohlbefindenorientierte Energiekonsumenten. 

Alle zeigen unterschiedliche Verhaltensmuster, was das Ausführen der verschiedenen Ener-

giesparmassnahmen anbelangt. Es stellte sich heraus, dass auch Energiekonsumenten mit we-

niger ausgeprägten Energiesparbemühungen bereit sind, Energiesparmassnahmen zu ergreifen 
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– zumindest diejenigen Massnahmen, die keine Nutzenreduktion mit sich bringen – und dass 

sie über förderliche energiebezogene Überzeugungen verfügen. Darüber hinaus wurden Ener-

giesparer identifiziert, die beachtliche Sparanstrengungen erbringen, jedoch kein kaufbezoge-

nes Sparverhalten zeigen. 

In einem zweiten Teil dieser Doktorarbeit wird die Verwendung der neu postulierten 

Symbolkraftheuristik beschrieben. Kapitel IV weist nach, dass Personen sich auf symbolisch 

aussagekräftiges Verhalten stützen und dabei weniger symbolisches Verhalten vernachlässi-

gen. Es zeigte sich, dass Personen dazu neigen, das Energiebewusstsein von Personen mit 

einem Verhalten, das symbolisch aussagekräftig für Energiefreundlichkeit ist, zu überschät-

zen und das Energiebewusstsein von Personen mit einem Verhalten, das symbolisch aussage-

kräftig für Energieunfreundlichkeit ist, zu unterschätzen. Dieser Effekt erwies sich als ausser-

ordentlich stabil und als verallgemeinerbar für unterschiedliche Energieverbrauchsbereiche. 

Das letzte Kapitel diskutiert die Haupterkenntnisse der vorgestellten Studien, reflek-

tiert über mögliche Einschränkungen und gibt Empfehlungen für zukünftige Forschung. Die 

Doktorarbeit endet mit Implikationen für Interventionsstrategien zur Förderung von energie-

freundlichem Verhalten. 
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