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On the relevance of values, norms, and economic preferences  

for electricity consumption 

 

February 2021 

 

Abstract 

Based on data of more than 3700 citizens in Germany, this paper empirically examines the 

relevance of several groups of explanatory factors for electricity consumption. Besides con-

trolling for individual housing and dwelling characteristics as well as socio-demographics, we 

analyze the effect of environmentally-related values and norms. Since behavioral economics 

reveals the importance of economic preferences for many individual activities, we additional-

ly consider time and risk preferences, altruism, trust, and reciprocity in our econometric anal-

ysis. With respect to the latter factors, only patience has a significantly negative effect on 

electricity consumption. Our estimation results instead suggest a high relevance of individual 

housing and dwelling characteristics and socio-demographics. The most interesting result is 

probably that neither environmentally-related values such as ecological policy identification 

and environmental awareness nor environmentally-related social norms have a significant 

effect. In contrast to the USA and to the demand for green electricity in Germany, these esti-

mation results suggest that citizens in Germany with strong environmental identity do not 

consider low electricity consumption as an important direction for environmental and climate 

protection. 

 

Keywords: Electricity consumption, values, norms, economic preferences, econometric analy-

sis 
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1. Introduction 

The generation of energy strongly contributes to air pollution as well as to total CO2 emis-

sions and thus climate change if fossil fuels are used. Furthermore, it also leads to nuclear 

waste (next to the danger of horrible accidents) in the case of nuclear energy. These environ-

mental problems are major reasons for worldwide energy transitions towards renewable ener-

gies such as wind or solar energy. In Germany, for example, the energy transition is mainly 

characterized by two measures, i.e. the nuclear phase-out and the expansion of renewable en-

ergies (e.g. Frondel et al., 2015; Ziegler, 2019). However, switching to alternative energy 

sources requires large and costly investments for the development of the energy infrastructure 

such as power grids. Therefore, an important additional direction for economic and especially 

environmental and climate policy is the reduction of energy production and demand. With 

respect to electricity, for example, the German government aims at reducing consumption in 

Germany by 25% until 2050 compared to 2008 (e.g. BMWi, 2019). In order to achieve such 

goals, several policy instruments such as traditional command and control regulations (e.g. 

the prohibition of traditional light bulbs in the EU) and common price based policies (e.g. 

energy and carbon taxes) are possible. In addition, voluntary programs encouraging the reduc-

tion of electricity use in the household sector (which is an important portion of total energy 

demand, e.g. BMWi, 2019) are also increasingly popular. 

One example of such approaches to motivate reductions in electricity consumption is the vol-

untary use of technical devices. In fact, several field experiments examine the potential effects 

of smart meters as a possible tool (e.g. Houde et al., 2013; Jessoe and Rapson, 2014; Carroll 

et al., 2014; Lee et al., 2020). In addition to real time feedback, other measures that increase 

the salience and information on electricity use, such as social comparisons, commitments, 

goal setting, economic incentives, community-based initiatives, or labeling, are also tested 

(see e.g. the reviews of empirical studies on causal effects of interventions in Andor and Fels, 

2018, and Iweka et al., 2019). Broad examples for real-world measures are specific public 

information campaigns for electricity conservation or also private initiatives such as the Ger-

man “electricity savings check” (“Stromspar-Check”, www.stromspar-check.de). However, 

Aydin et al. (2018) show that electricity reductions due to such interventions especially arise 

in households that are already interested in the economic use of electricity beforehand. A nec-

essary condition for the effectiveness and efficiency of such programs is therefore a deeper 

knowledge about factors that determine the use of electricity. Against this background, this 

paper empirically examines the relevance of several groups of explanatory factors for electric-

ity consumption in Germany.  
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Not surprisingly, previous studies show that individual housing and dwelling characteristics 

are of high importance. For example, electricity use (per capita) increases with dwelling size 

and is higher for households living in houses compared to apartments (e.g. Thøgersen and 

Grønhøj, 2010; Chong, 2012; Brounen et al., 2012; Costa and Khan, 2013a; Blasch et al., 

2017). With respect to socio-demographic (including socio-economic) characteristics, it is, for 

example, shown (e.g. Brounen et al., 2012; Frondel and Kussel, 2019; Bardazzi and Pazienza, 

2020) that electricity consumption increases with age (an exception is Costa and Khan, 

2013a), income, and low education. Furthermore, these studies reveal that females use less 

electricity than males. However, studies considering explanatory factors beyond individual 

housing and dwelling characteristics and a few socio-demographics are rather limited. One 

reason for these restrictions in previous studies is the lack of appropriate information, for ex-

ample, on values and norms when official data on electricity consumption are used. Reverse-

ly, if such data, for example, from surveys are available, the collection of reliable information 

on electricity consumption is very difficult since it mostly relies on individual estimates of 

personal electricity use, which can lead to severe measurement errors. 

With respect to values, Costa and Khan (2013a, 2013b) show a strong relevance of political 

identification in the USA, i.e. electricity consumption is lower in liberal (i.e. left-wing) 

households. In line with Kotchen and Moore (2008) and Delmas and Lessem (2014), they 

additionally reveal that households with a higher environmental awareness consume less elec-

tricity. Umit et al. (2019), Schleich (2019), and Fischbacher et al. (2021) also report that envi-

ronmentally concerned or aware individuals are more likely to buy energy efficient applianc-

es, adopt energy saving measures, and to invest in energy retrofits. These results suggest that 

the individual reduction of electricity use is commonly considered as an appropriate direction 

for environmental and climate protection. The results are therefore in line with other empirical 

analyses revealing strong positive effects of left-wing and especially ecological policy identi-

fication as well as environmental awareness on environmental and climate protection activi-

ties such as using public transit (e.g. Kahn 2007), participating in green electricity programs 

(e.g. Kotchen and Moore, 2007), living in solar homes (e.g. Dastrup et al., 2012), carbon off-

setting (e.g. Schwirplies and Ziegler, 2016), buying electric vehicles (e.g. Potoglou et al., 

2020), or purchasing green electricity (e.g. Ziegler, 2020a). Schwirplies and Ziegler (2016) 

additionally show that feelings of warm glow from climate protection as well as specific 

norms from the social environment and the society in this context can be relevant. 

Finally, economic preferences are also considered recently. In behavioral economics, espe-

cially risk, time, and social preferences (e.g. Falk et al., 2016, 2018) play an important role for 
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individual activities and life outcomes (e.g. Guiso et al., 2008; Dohmen et al., 2009, 2012; 

Golsteyn et al., 2014). With respect to energy-related behavior, for example, Qiu et al. (2014), 

Newell and Siikamäki (2015), and Schleich et al. (2019b) analyze investments in energy effi-

ciency. Furthermore, Schleich et al. (2019a) find that risk-taking and future-oriented individu-

als are more likely to switch their electricity contracts. Ziegler (2020a) confirms this result for 

time preferences and additionally shows that higher levels of patience, altruism, and trust are 

positively correlated with the specific change to green electricity contracts. Similarly, Kotch-

en and Moore (2007) reveal that altruistic individuals are more likely to participate in green 

electricity programs. Closer related to energy demand, Caferra et al. (2021) find that trust has 

a positive effect on an index capturing the reduction of energy consumption. Furthermore, 

Fischbacher et al. (2021) reveal that future oriented homeowners have lower heating and en-

ergy costs and Volland (2017) shows that risk aversion and trust decrease energy expendi-

tures. Werthschulte and Löschel (2019) also examine risk and time preferences and find that 

electricity consumption is higher for individuals with present bias. Recently, Fuhrmann-

Riebel et al. (2021) consider a large number of economic preferences showing that altruism, 

trust, and reciprocity are important for energy-saving behavior and more specifically that low-

er negative reciprocity and higher levels of patience decreases electricity expenditures. 

This paper examines and compares a wide range of explanatory factors, i.e. environmentally-

related values and norms, economic preferences, socio-demographics, and individual housing 

and dwelling characteristics, which are shown to be relevant for electricity consumption in 

previous studies, but which have (to the best of our knowledge) never been analyzed simulta-

neously so far. This empirical approach thus provides a broader view on the determinants of 

electricity use and also increases the reliability of the estimation results by reducing possible 

omitted variable biases if some groups of explanatory variables are correlated. For example, 

the estimated effects of some socio-demographics might be spurious due to their correlations 

to values and norms, and vice versa. Due to strong correlations between several economic 

preferences (e.g. Dohmen et al., 2008; Albanese et al., 2017; Falk et al., 2018), this potential 

problem might be especially pronounced in previous studies only including single economic 

preferences (e.g. Werthschulte and Löschel, 2019). Similar to Fuhrmann-Riebel et al., (2021), 

we therefore jointly consider risk and time preferences, altruism, trust, as well as positive and 

negative reciprocity. Furthermore, in contrast to most previous studies (but similar to Werth-

schulte and Löschel, 2019), our empirical analysis is based on more reliable data about elec-

tricity consumption since we did not ask the more than 3700 survey participants in Germany 
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to estimate their usage, but rather asked them to enter their electricity consumption according 

to their last electricity bill. 

The paper proceeds as follows: Section 2 presents the data and the variables in the economet-

ric analysis. Section 3 discusses the estimation results and Section 4 concludes with some 

policy implications. 

2. Data and variables 

2.1. Sample 

The data for our econometric analysis were collected by means of a large-scale computer-

based survey in Germany, which was carried out in cooperation with the professional market 

research company Psyma in June and July 2016. After some screening questions and first so-

cio-demographic variables, the first part of the questionnaire included individual values, 

norms, attitudes, and economic preferences, comprising two artefactual field experiments to 

identify time preferences and altruism. The next two parts referred to details about the elec-

tricity consumption and costs including specific housing and dwelling characteristics. The 

fourth part of the questionnaire comprised a stated choice experiment, which is, however, not 

considered in this paper. The last part referred to further socio-economic and socio-

demographic variables. In total, 3705 citizens from the Psyma Panel participated in the sur-

vey. To obtain reliable responses, only respondents who are solely or partially responsible for 

the electricity decisions in their household were selected for the survey. In order to include all 

relevant population groups, the sample was stratified in terms of age groups, gender, place of 

residence, and religious affiliation so that it is representative for the German population for 

these criteria.
1
 The median time needed for the completion of the survey was about 28 

minutes among all respondents. 

2.2 Electricity consumption 

The dependent variables in our econometric analysis refer to household electricity consump-

tion. For this reason, we asked the respondents to pick up the last electricity bill of the house-

hold and to enter the annual electricity costs in Euros and especially the annual electricity use, 

measured in kilowatt hours (kWh). As already mentioned, this procedure is extremely im-

portant for data reliability since previous studies show that the knowledge about personal 

electricity prices, costs, and use is rather low. For example, Blasch et al. (2017) find that only 

                                                 
1
 However, this sampling strategy can lead to deviations in other criteria, for example, due to an overrepresenta-

tion of high education among individuals who are responsible for electricity decisions in the household. 
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about 27% of the respondents in their Swiss sample know the average price of electricity and 

Brounen et al. (2013) report that only about 47% in their Dutch sample know their monthly 

electricity costs. Therefore, the respondents were thoroughly informed where the cost and 

consumption information can most probably be found on their electricity bill. After entering 

the corresponding values, the respondents were asked to align their entries with their electrici-

ty bill again. In a follow-up question, respondents could upload their anonymized electricity 

bill to prove that they typed in the correct values, of which 321 respondents did so. The mar-

ket research company double checked the entries of these respondents and corrected the val-

ues if necessary. 

In order to ensure high reliability of the data, Psyma additionally eliminated two groups of 

respondents during the survey (maintaining the aforementioned representativeness of the 

sample). First, respondents who indicated to consume less than 500 kWh or more than 12.000 

kWh were screened out. Second, respondents, whose ratio between electricity costs and elec-

tricity consumption was lower than 20 eurocents or higher than 50 eurocents per kWh, were 

screened out. This range was chosen on the basis of the distribution of electricity prices in 

2016. According to Bundesnetzagentur (2016), the prices varied between 23.61 eurocents 

(stemming from a contract with a non-regional electricity supplier and an annual consumption 

between 5000 kWh and 10000 kWh) and 50.38 eurocents (stemming from a basic supply con-

tract with an annual consumption of less than 1000 kWh). Table 1 shows that the average 

household electricity costs are 795.95 Euros and the average household electricity consump-

tion is 2826.51 kWh across all 3705 respondents in our sample. The average electricity price 

in our sample is 29.43 eurocents per kWh, while the actual average electricity price for 

households with an annual consumption between 2500 kWh and 5000 kWh was 29.80 euro-

cents per kWh in 2016 (e.g. Bundesnetzagentur, 2016). Therefore, the electricity prices in our 

sample are in line with the corresponding prices in the total population.
2
  

In our econometric analysis, we focus on two dependent variables, namely total household 

electricity consumption (e.g. Thøgersen and Grønhøj, 2010; Costa and Kahn, 2013a; Frondel 

and Kussel, 2019) and electricity consumption that is corrected for household size to identify 

the individual contribution to electricity use. However, instead of adjusting on a per capita 

basis (e.g. Brounen et al., 2012) that weights young children and adults equally, we note that 

                                                 
2
 It should be noted that we are not able to include electricity prices since we only have information about total 

costs including basic charges. While prices in general are relevant for decision making, previous studies report 

very low price elasticities for electricity (e.g. Werthschulte and Löschel, 2019; Frondel and Kussel, 2019). 

Therefore, we do not expect that this shortcoming will lead to serious omitted variable biases in our econometric 

analysis. 
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not all household members contribute equally to electricity contribution and that there are 

economies of scale in energy use (e.g. Schulte and Heindl, 2017), for example, through the 

joint use of appliances. In line with, for example, Groh and Ziegler (2018), we therefore trans-

fer the concept of equivalized income to the case of electricity consumption to account for 

scale effects. Our approach refers to a modified OECD equivalence scale (e.g. Horsfield, 

2015)
3
, which weights the first adult in the household with the factor one, children up to the 

age of 13 years with the factor 0.3, and other older household members with the factor 0.5. 

Table 1 reports that the average value of equivalized electricity consumption is 1839.49 kWh 

in our sample. In order to interpret the estimated parameters as estimated semi-elasticities or 

elasticities, we specifically consider the natural logarithm of these two specifications of elec-

tricity consumption as is common in previous studies (e.g. Chong, 2012; Cho, 2019). 

2.3 Values and norms 

In line with Schwartz (1973), we assume that behavior, including electricity consumption, is 

based on an underlying system of values and norms. Activities which are not in line with 

these values and norms can lead to psychological costs and thus to a loss in individual utility. 

With respect to the analysis of variables for values and norms in our case, however, one chal-

lenge is that total electricity consumption depends not only on the characteristics of one indi-

vidual, but on the characteristics of all members of the household. Therefore, some studies 

consider aggregate individual characteristics across all household members (e.g. Lange et al., 

2014; Volland, 2017). This approach is based on results revealing within-household heteroge-

neity for individual characteristics such as economic preferences as discussed below (e.g. 

Dohmen et al., 2012). Other mostly psychological studies assume that it is sufficient to char-

acterize the distribution of individual characteristics within a household by one representative 

household member (e.g. Brandon and Lewis, 1999; Abrahamse and Steg, 2009; Sapci and 

Consideine, 2014). We widely follow the latter approach for all individual explanatory varia-

bles and examine single respondents who are solely or partially responsible for the electricity 

decisions in their household and who can thus be considered as representative in this respect.  

As discussed in the introduction, previous studies show a strong relevance of political orienta-

tion for electricity consumption. In line with Ziegler (2020a, 2020b), we consider four sepa-

rate indicators instead of a simple one-dimensional indicator for a right-wing or a left-wing 

political identification, which is not appropriate in Germany due to the relationships between 

different political orientations. We therefore asked the respondents how strongly they agree 

                                                 
3
 See also https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Equivalised_disposable_income. 
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with the following four statements: “I identify with conservatively oriented policy”, “I identi-

fy with liberally oriented policy”, “I identify with socially oriented policy”, and “I identify 

with ecologically oriented policy”. The respondents indicated their agreement on a symmetric 

scale with the five ordered response categories “totally disagree”, “rather disagree”, “undecid-

ed”, “rather agree”, and “totally agree”. For the econometric analysis, we construct the four 

dummy variables “conservative policy identification”, “liberal policy identification”, “social 

policy identification”, and “ecological policy identification” that take the value one if the re-

spondent stated to rather or totally agree, respectively. Table 2 shows that about 64% of the 

respondents in our sample identify with social policy. Furthermore, about 49% of them identi-

fy with ecological policy, 34% of them with liberal policy, and only about 22% of them with 

conservative policy. In line with previous studies (e.g. Costa and Kahn, 2013a, 2013b), we 

hypothesize that respondents with a left-wing and especially ecological policy identification 

consume less electricity. 

Environmental orientation is not only addressed by ecological policy identification, but also 

by environmental awareness, measured with a New Ecological Paradigm (NEP) scale accord-

ing to Dunlap et al. (2000). The NEP scale is a standard instrument in the social and behav-

ioral sciences and also increasingly common in economics (e.g. Ziegler, 2019; Fischbacher et 

al., 2021). In line with Whitmarsh (2011), our NEP scale is based on the following six state-

ments: “Humans have the right to modify the natural environment to suit their needs”, “hu-

mans are severely abusing the planet”, “plants and animals have the same right to exist as 

humans”, “nature is strong enough to cope with the impacts of modern industrial nations”, 

“humans were meant to rule over the rest of nature”, and “the balance of nature is very deli-

cate and easily upset”. The respondents were asked how strongly they agree with these state-

ments on a scale with five ordered response categories, ranging from “totally disagree” to 

“totally agree” as described before. We assign increasing integers from one to five for the 

three environmentally positively worded statements and decreasing integers from five to one 

for the three environmentally negatively worded statements. By adding up the values we con-

struct the variable “environmental awareness” which varies between six and 30 with a mean 

value of 24.18 in our sample according to Table 2. In line with previous studies (e.g. Kotchen 

and Moore, 2008; Delmas and Lessem, 2014), we hypothesize electricity consumption to de-

crease with increasing environmental awareness.  

In addition to environmental awareness, we also consider an attitudinal variable that aims at 

capturing feelings of warm glow from environmental protection (e.g. Andreoni, 1989, 1990). 

If individuals are aware of the consequences of their behavior, they feel responsible for it. 
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Therefore, warm glow motives can lead to psychological benefits when reducing electricity 

use. However, the hypothesized mechanism of these warm glow motives, but also of envi-

ronmental identity as discussed before and environmentally-related social norms as discussed 

below is only effective if the reduction of electricity consumption is generally accepted as an 

appropriate direction for environmental and climate protection. Our indicator for warm glow 

motives is based on the two statements (e.g. Schwirplies and Ziegler, 2016) “I feel responsi-

ble to contribute to environmental protection” and “I have a feeling of warm glow if I con-

tribute to environmental protection”. The respondents had again to indicate their agreement to 

these statements on a scale with the same five ordered response categories as before. The 

dummy variable “warm glow motives” takes the value one if the respondent rather or totally 

agreed to at least one of the two statements. Table 2 shows that about 82% of the respondents 

in our sample have such feelings of warm glow. 

Finally, as aforementioned, we examine two indicators for social norms, which are general 

rules that indicate which behavior or attitudes are considered as appropriate or inappropriate 

by specific groups such as the family, friends, work colleagues, but also by society as a whole 

(e.g. Rege, 2004). One channel for social norms is individual identity. According to Akerlof 

and Kranton (2000), the identity of an individual is the internalization of behavioral rules be-

longing to a certain social category. The violation of these rules can lead to psychological 

costs and thus to a loss in utility. For the analysis of two environmentally-related social norms 

we asked the respondents how strongly they agree with the two statements “society expects 

me to contribute to environmental protection” and “my social environment (friends, family, 

colleagues) contributes to environmental protection”. The dummy variables “expectation so-

ciety” (indicating an injunctive norm) and “contribution social environment” (indicating a 

descriptive norm) take the value one if the respondent indicated to rather or totally agree, 

based on five ordered response categories, ranging from “totally disagree” to “totally agree” 

as described before. Table 2 shows that about 53% of the respondents in our sample orient to 

these two environmentally-related social norms, respectively. 

2.4 Economic preferences  

The second group of main explanatory variables in our econometric analysis refers to eco-

nomic preferences, i.e. time and risk preferences, altruism, trust, as well as positive and nega-

tive reciprocity. Our variable for time preferences is based on an incentivized artefactual field 

experiment. In a multiple choice task with 12 choices the respondents had to decide to receive 

80 Euros one month after the survey or a higher amount varying between 80 Euros and 108 
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Euros seven months after the survey, conditional on belonging to the group of winners in a 

lottery (for details of the experiment, see Ziegler, 2020b). For the econometric analysis, we 

construct the variable “patience” in line with, for example, Dohmen et al. (2010) or Fisch-

bacher et al. (2021). This variable is the ratio between the fixed amount one month after the 

survey and the amount at which the respondent chose the higher payment seven months after 

the survey for the first time. According to Table 2, the variable therefore varies between 0.74 

and 1 with a mean of 0.86 in our sample, whereby a higher value indicates a higher level of 

patience. With respect to our expectation of the effect of time preferences, it might be argued 

that more patient individuals invest in energy-saving measures such as energy-efficient appli-

ances or energy-efficient renovations (resulting in lower electricity use) more often, since 

these investments lead to immediate costs in the present and only offer economic benefits (i.e. 

less energy costs) in the future. In line with the corresponding results of Werthschulte and 

Löschel (2019), Fischbacher et al. (2021), and Fuhrmann-Riebel et al. (2021), we therefore 

hypothesize that electricity consumption decreases with increasing levels of patience. 

Our variable for risk preferences is based on a validated survey question (e.g. Dohmen et al., 

2011; Vieider et al., 2015; Falk et al., 2016, 2018) according to the German Socio-Economic 

Panel (SOEP). The respondents were thus asked how willing they generally are to take risks 

on a symmetric scale with the five ordered response categories “not at all willing to take 

risks”, “rather not willing to take risks”, “undecided”, “rather willing to take risks”, and “very 

willing to take risks”. For the econometric analysis, we construct the dummy variable “risk-

taking preferences” that takes the value one if the respondent indicated one of the latter two 

categories. According to Table 2, about 29% of the respondents in our sample self-assess as 

rather or very willing to take risks. Since energy saving measures such as investments in en-

ergy-efficient appliances or energy-efficient renovation decisions can be perceived as risky 

(e.g. Qiu et al., 2014; Fischbacher et al., 2021), it might be argued that higher risk-taking 

preferences lead to more such measures, which in turn decreases electricity use. However, 

Volland (2017) reports that risk-taking preferences increase energy (including electricity) 

expenditures. One possible reason for this result is that risk-taking preferences also increase 

the number of different appliances which increases total electricity consumption. Therefore, 

no clear hypothesis about the relationship between risk preferences and electricity can be de-

rived. 

In addition to risk and time preferences, we consider four components of social preferences, 

i.e. altruism, trust, as well as positive and negative reciprocity. Our variable for altruism is 

also based on an incentivized artefactual field experiment. The experiment was based on a 
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dictator game, where the respondents had to divide 100 Euros with another randomly selected 

respondent in case that the respondent turns out to be the winner in a lottery (for details see 

Ziegler, 2020b). For the econometric analysis, we construct the variable “altruism” which is 

the amount that is allocated to another respondent divided by 100. According to Table 2, the 

variable therefore varies between 0 and 1 with a mean of 0.34 in our sample, indicating that 

the respondents allocated about 34 Euros on average to another respondent. It can be argued 

that social preferences such as altruism, but also trust (which are generally strongly positively 

correlated, e.g. Falk et al., 2018), are relevant in public good dilemmas. This means that indi-

viduals with higher social preferences contribute more to public goods since they more often 

assume that people in general voluntarily contribute to public goods in spite of having the 

option to free-ride (e.g. Volland, 2017; Fuhrmann-Riebel et al., 2021). By considering the 

reduction of energy demand as a component of the public good environmental and climate 

protection, we hypothesize that electricity consumption decreases with increasing social pref-

erences like altruism. In fact, Volland (2017) shows that an indicator for altruism leads to 

lower energy expenditures, although his very specific indicator related to volunteering cannot 

directly be compared with general approaches of altruism. 

In line with, for example, Dohmen et al. (2012), our variable for trust is based on the follow-

ing three experimentally validated survey items from the SOEP: “In general, one can trust 

people”, “these days one cannot rely on anybody else”, and “when dealing with strangers, it is 

better to be careful before one trusts them”. The respondents had again to indicate their 

agreement to these statements on a scale with five ordered response categories, ranging from 

“totally disagree” to “totally agree” as described before. We assign increasing integers from 

one to five for the first item and decreasing integers from five to one for the two latter items. 

Therefore, higher values indicate higher levels of trust, respectively. For the econometric 

analysis, we construct the variable “trust” which is the sum of the single values for the three 

items. According to Table 2, the variable therefore varies between 3 and 15 with a mean value 

of 8.16 in our sample. In line with Volland (2017) and Fuhrmann-Riebel et al. (2021), as dis-

cussed above, we hypothesize that electricity consumption decreases with increasing levels of 

trust. In fact, Volland (2017) reveals that trust decreases energy expenditures and Caferra et 

al. (2021) shows that trust has a positive effect on an index capturing the reduction of energy 

consumption, although their indicators for political and social trust cannot directly be com-

pared with general approaches of trust. 

Our variables for positive and negative reciprocity are in line with several previous studies 

(e.g. Dohmen et al., 2008, 2009; Caliendo et al., 2012) and thus with survey questions from 
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the SOEP. The indicator for positive reciprocity is based on the following three statements: 

“If someone does me a favor, I am ready to return it”, “I particularly try to help someone who 

has helped me before”, and “I am willing to incur costs to help someone who has helped me 

before”. The indicator for negative reciprocity is based on the following three statements: “If I 

suffer a serious wrong, I will take revenge as soon as possible, no matter what the cost”, “if 

somebody puts me in a difficult position, I will do the same to him/her”, and “ if somebody 

offends me, I will offend him/her back”. The respondents were again asked to indicate how 

strongly they agree with these statements on a scale with five ordered response categories, 

ranging from “totally disagree” to “totally agree” as described before. For the econometric 

analysis, we construct the variables “positive reciprocity” and “negative reciprocity” which 

are the sums of the single values for the three items in both cases. According to Table 2, the 

two variables therefore vary between 3 and 15 with mean values of 12.72 for positive reci-

procity and 10.51 for negative reciprocity in our sample. By also considering reciprocity as an 

indicator for social preferences, as discussed above, we hypothesize that electricity consump-

tion decreases with increasing positive reciprocity and increases with increasing negative rec-

iprocity. In fact, Fuhrmann-Riebel et al. (2021) provides some evidence for a positive effect 

of negative reciprocity on electricity expenditures. 

2.5 Socio-demographics and individual housing and dwelling characteristics 

Our first group of control variables refers to socio-demographics. With respect to individual 

socio-demographic characteristics, the variable “age” is the age of the respondent in years, the 

dummy variable “female” takes the value one if the respondent is a woman, the dummy vari-

able “high education” takes the value one if the highest level of education is at least a univer-

sity degree, and the dummy variable “good health” takes the value one if the respondent indi-

cates to be rather or very healthy on a symmetric scale with five ordered response categories. 

Table 2 shows that the respondents in our sample are on average almost 49 years old. Fur-

thermore, about 50% of the respondents are female (which is in line with the stratified sam-

pling strategy), about 20% of them have at least a university degree, and about 58% of them 

are in good health. In line with previous studies (e.g. Brounen et al., 2012; Blasch et al., 2017; 

Frondel and Kussel, 2019; Bardazzi and Pazienza. 2020), we hypothesize that electricity use 

increases with age and that females and highly educated individuals have a lower electricity 

consumption compared to males and lower educated individuals. Furthermore, we hypothe-

size a higher electricity consumption of more unhealthy individuals since it can be expected 



 

13 

 

that they stay at home more frequently and thus, for example, have a higher demand for light-

ing and the use of appliances. 

With respect to household socio-demographics, the relevance of household composition and 

household size is already discussed above in the specification of our dependent variable. On 

this basis, we consider the two variables “number of adults in household” and “number of 

children in household” in the econometric analysis. It is reasonable to assume that an increase 

in household size increases electricity use, for example, due to the increase of the demand for 

lighting and use of appliances. According to Table 2, the households of the respondents in our 

sample consist of almost two adults and about 0.25 children on average. Furthermore, we 

consider the monthly net household income in Euros. For this reason, the respondents were 

asked to indicate an income class among 18 classes overall. The variable “household income” 

indicates the mean value of the income class. On the basis of the discussion above, we also 

consider the variable “equivalized income” (using the same weights as for equivalized elec-

tricity use) to adjust household income for household size and composition.
4
 In line with pre-

vious studies (e.g. Brounen et al., 2012; Blasch et al., 2017; Frondel and Kussel, 2019), we 

hypothesize that income increases electricity use since higher income can, for example, lead 

to a larger demand for appliances, possibly overcompensating their higher energy efficiency 

(e.g. Cayla et al., 2011), and to a lower frequency of engaging in energy curtailments (e.g. 

Umit et al., 2019).  

The second group of control variables refers to individual housing and dwelling characteris-

tics. With respect to individual housing, the dummy variable “relocation in last ten years” 

takes the value one if the respondent changed the primary residence within the last ten years. 

In addition, the dummy variable “living in Western Germany” takes the value one if the 

dwelling of the respondent is located in the old federal states of Germany excluding Berlin. 

According to Table 2, about 54% of the respondents in our sample relocated within the last 

ten years and about 79% of them live in Western Germany (which is also in line with the 

stratified sampling strategy). In line with Frondel and Kussel (2019), we hypothesize higher 

electricity consumption for dwellings located in the Western part of Germany. Furthermore, it 

can be expected that relocations are often connected with a major replacement of old appli-

ances with new energy efficient appliances
5
 and with a higher salience of electricity consump-

tion due to new electricity contracts. In fact, Cho (2019) shows that electricity use of recently 

                                                 
4
 In the econometric analysis we consider the natural logarithm of these income variables. 

5
 Unfortunately, further information on the appliance stock in the households is not available. For an analysis of 

differences in electricity consumption due to the appliance stock, see e.g. Frondel et al. (2019). 
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relocated households is lower, but increases with a growing duration of residence. Therefore, 

we hypothesize that individuals who relocated in the last ten years consume less electricity 

compared to individuals who did not relocate in this period.  

Furthermore, the dummy variable “living in house” takes the value one if the dwelling of the 

respondent is a house and the dummy variable “housing ownership” takes the value one if the 

household of the respondent owns the dwelling and thus does not live in a rented dwelling. 

Table 2 shows that about 38% of the respondents in our sample live in a house and that about 

42% of them belong to a household that owns the dwelling. It can be expected that house-

holds living in houses consume more electricity than households in multi-party houses, for 

example, due to a higher electricity use for exterior or staircase lighting, which is generally 

shared between dwellings in multi-party houses. With respect to the effect of ownership of the 

dwelling, some studies (e.g. Tilov et al., 2019; Frondel and Kussel, 2019) reveal higher elec-

tricity consumption. In contrast, Cho (2019) shows a reverse effect of ownership. He argues 

that most house or apartment owners pay their utility fees and thus might be more incentiv-

ized to reduce their electricity consumption since they are more aware of electricity decisions. 

However, we do not expect such a negative effect since all respondents in our sample are 

solely or partially responsible for the electricity decisions in their household. Therefore, we 

hypothesize that living in a house and owning the dwelling lead to higher electricity use.  

With respect to dwelling characteristics, the variable “household dwelling size” indicates the 

household living space of the respondent in square meters. Similar to equivalized electricity 

use and income as discussed above, we additionally consider the variable “equivalized dwell-

ing size” to adjust household dwelling size for household size and composition.
6
 Furthermore, 

the dummy variables “heating with electricity” and “water heating with electricity” take the 

value one if the household of the respondent uses electricity for heating or for water heating. 

Table 2 shows that the average household living space of the respondents in our sample is 

96.74 square meters, that about 12% of the respondents use electricity for heating, and that 

about 34% of them use electricity for water heating. It is reasonable to assume that that these 

dwelling characteristics increase electricity use (since e.g. larger dwelling sizes usually lead to 

a higher demand for lighting). In line with previous studies (e.g. Thøgersen and Grønhøj, 

2010; Brounen et al., 2012; Costa and Khan, 2013a; Blasch et al., 2017; Cho, 2019; Frondel 

and Kussel, 2019), we therefore hypothesize that electricity consumption is higher for larger 

household dwelling sizes and in the case of electric heating and water heating.  

                                                 
6
 In the econometric analysis we consider the natural logarithm of these dwelling size variables. 
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3. Econometric analysis 

Table 3 reports the ordinary least squares (OLS) estimation results for two linear regression 

models based on the two specifications of our dependent variable, i.e. logarithmized house-

hold electricity consumption (see the results in the first column) and logarithmized equival-

ized electricity consumption (see the results in the second column).
7
 In order to avoid possible 

problems of omitted variable biases due to strong correlations of explanatory variables, for 

example, between environmental awareness and economic preferences (e.g. Ziegler, 2020b), 

between age, gender, and economic preferences (e.g. Falk et al., 2018), or among economic 

preferences (e.g. Dohmen et al., 2008; Albanese et al., 2017), we jointly include all discussed 

explanatory variables in these regression models. While the log-linear approach for unloga-

rithmized explanatory variables allows the interpretation of estimated parameters to be ap-

proximately estimated semi-elasticities, the log-log approach for logarithmized explanatory 

variables (i.e. income and dwelling size) allows the estimated parameters to be interpreted as 

approximately estimated elasticities.
8
 Table 3 shows that the estimation results are not only 

qualitatively, but also quantitatively very similar in both model specifications. The only ex-

ception refers to household size, measured by the number of adults and the number of chil-

dren in the household, which has an expected significantly positive effect on household elec-

tricity consumption, but no significant effect on equivalized electricity consumption. Howev-

er, the latter estimation result is not very surprising since the dependent variable is adjusted 

for household size in this case (see also Schulte and Heindl, 2017). 

Table 3 reveals that almost all socio-demographics and individual housing and dwelling char-

acteristics have significant effects on both household and equivalized electricity consumption 

which is in line with our expectations and most previous studies as discussed above (the only 

exceptions are household size with respect to equivalized electricity consumption as afore-

mentioned and housing ownership in both model specifications). Therefore, relocations in the 

last ten years lead to significantly lower (household and equivalized) electricity consumption, 

whereas living in Western Germany, living in a house, increasing (household and equivalized) 

dwelling size, and electric heating and electric water heating lead to significantly higher elec-

tricity consumption. In particular, the estimated effect of electric heating and electric water 

heating is non-negligible (and especially stronger than the estimated effects for relocations, 

for living in a house, or for living in Western Germany), i.e. these two electric heat genera-

                                                 
7
 All estimations were conducted with the statistical software package Stata 15.  

8
 For these two explanatory variables, the household specific values are only included in the first model specifi-

cation with (logarithmized) household electricity consumption, whereas the equivalized values are only included 

in the second model specification with (logarithmized) equivalized electricity consumption. 
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tions increase the estimated electricity consumption by about 16% or 18%, respectively. Fur-

thermore, an increase of household or equivalized dwelling size by 1% leads to an approxi-

mately estimated increase of electricity consumption by about 0.3%. 

With respect to socio-demographics, age and (household and equivalized) income have signif-

icantly positive effects on electricity consumption, whereas the corresponding estimated ef-

fects of good health and high education are significantly negative. Furthermore, females con-

sume significantly less electricity than males, whereby the estimated difference is about 4%. 

Interestingly, the estimated health effect is stronger than the estimated gender effect and about 

as strong as the estimated education effect. The estimated health and education effects for 

reduced electricity consumption correspond to a decrease of age by almost 20 years. The es-

timated effects of (household and equivalized) income suggest moderate income elasticities of 

about 0.05% for household electricity consumption and more than 0.03% for equivalized elec-

tricity consumption. The estimated parameters for both household size variables suggest 

strong effects and clearly indicate that an increase of adults in the household leads to a larger 

increase of household electricity consumption compared to an increase of children in the 

household. The increase due to an additional adult is about double the size compared to the 

increase due to an additional child. Nevertheless, one child more in the household already 

leads to an estimated increase of household electricity consumption by about 10%. 

In contrast to the previous results for our control variables, Table 3 reveals that economic 

preferences are overall less relevant since risk preferences, altruism, trust, as well as positive 

and negative reciprocity have no significant effect on electricity consumption. This result is in 

contrast to several studies which find that some of these economic preferences play an im-

portant role for energy-related behavior (e.g. Kotchen and Moore, 2007; Qiu et al., 2014; 

Newell and Siikamäki, 2015; Schleich et al., 2019a, 2019b; Ziegler, 2020a) including energy 

demand (e.g. Volland, 2017; Fischbacher et al., 2021). However, none of these studies specif-

ically analyze electricity consumption so that the results cannot be directly compared. While 

Fuhrmann-Riebel et al. (2021) report some significant effects of negative reciprocity, it 

should be noted that their study is based on Peruvian data including self-reported electricity 

expenditures, which are less reliable. Furthermore, Caferra et al. (2021) show that trust has a 

significantly positive effect on an index capturing the reduction of energy consumption. How-

ever, their indicators for political and social trust cannot directly be compared with general 

approaches of trust. Furthermore, their dependent variable is not directly comparable with our 

measurement of electricity use, either. 
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In contrast to the previous five economic preferences, Table 3 shows that time preferences 

have a significant effect on electricity consumption. In line with our expectation, the estimat-

ed electricity consumption is lower with higher levels of patience. This result is in line with 

the results of Fischbacher et al. (2021) and especially similar to the results of Fuhrmann-

Riebel et al. (2021) on the basis of their Peruvian data and the results of Werthschulte and 

Löschel (2019) on the basis of reliable electricity consumption data from Germany. In line 

with the argumentation above, it can be assumed that more patient individuals invest in ener-

gy-saving measures more often resulting in less electricity consumption since these invest-

ments lead to immediate costs in the present, whereas the economic benefits through less en-

ergy costs only occur in the future. However, it should also be noted that the estimated effect 

is economically rather moderate since an increase of our patience indicator by 0.1 units 

(which is about one standard deviation) only leads to an estimated decrease of electricity con-

sumption by about 2%. 

With respect to values and norms, Table 3 reveals a significantly negative effect of social pol-

icy identification, which would be in line with our expectations, but surprisingly also a signif-

icantly negative effect of conservative policy identification on electricity consumption. The 

latter result is unexpected and all attempts of explanation are highly speculative. For example, 

it is possible that more conservative individuals are rather reluctant in using a large number of 

modern electric devices, which leads to lower electricity consumption. Nevertheless, the sig-

nificantly negative effect of social policy identification is also ambiguous. The main argument 

for a negative effect of left-wing policy identification refers to higher environmental orienta-

tion compared to right-wing policy identification. In this case, the effect of ecological policy 

identification should be dominant. However, ecological policy identification has no signifi-

cant effect on electricity consumption with an unexpected positive parameter estimate. In ad-

dition, the effects of all further environmentally-related values and norms, i.e. environmental 

awareness, warm glow motives for environmental protection, expectations from society to 

environmental protection, and contributions from the social environment to environmental 

protection are insignificant. These probably most interesting estimation results suggest that 

citizens in Germany with strong environmental identity do not consider low electricity con-

sumption as an important direction for environmental and climate protection. 

While such estimated non-results might generally be statistically criticized as basis for further 

conclusions, we would like to mention that our econometric analysis is based on more than 

3700 observations so that statistical power problems should be negligible. Perhaps more im-

portantly, not only the estimated parameter for ecological policy identification, but also the 
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estimated parameters for environmental awareness and especially warm glow motives are 

positive. In addition, we have checked the robustness of our estimation results in further mod-

el specifications.
9
 For example, in order to avoid possible multicollinearity problems, we have 

considered linear regression models that only include single environmentally-related values 

and norms. Furthermore, we have additionally included variables for green electricity con-

tracts in the household
10

 or for other pro-environmental attitudes. However, the main estima-

tion results remain qualitatively extremely stable. Therefore, it is reasonable to conclude that 

environmental identity has little relevance for lowering electricity consumption in Germany.  

4. Conclusions and policy implications 

This paper empirically examines the relevance of a wide range of explanatory factors for elec-

tricity consumption. Besides controlling for individual housing and dwelling characteristics as 

well as socio-demographics, we analyze the effects of environmentally-related values and 

norms and economic preferences, i.e. time and risk preferences, altruism, trust, and reciproci-

ty. In line with previous studies, our econometric analysis on the basis of data of more than 

3700 citizens in Germany reveals a high relevance of individual housing and dwelling charac-

teristics such as relocation activities or dwelling size as well as socio-demographics such as 

age, gender, or income. In contrast, values and norms as well as economic preferences play a 

minor role. With respect to economic preferences, only patience has a significantly negative 

effect on electricity consumption, whereas the other five economic preferences are of lower 

relevance. With respect to values and norms, the most interesting result is probably that nei-

ther environmentally-related values such as ecological policy identification and environmen-

tal awareness nor environmentally-related social norms have a significant effect. In contrast to 

the results in the USA and the demand for green electricity in Germany, these estimation re-

sults suggest that citizens in Germany with strong environmental identity do not consider low 

electricity consumption as an important direction for environmental and climate protection. 

Our results support the specification of voluntary programs encouraging the reduction of elec-

tricity use in terms of effectiveness and efficiency. One important conclusion is that only trig-

gering environmental identity is evidently not the most effective strategy in Germany. Instead, 

the economic aspects of reducing electricity consumption in terms of reduced electricity costs 

seem to be more promising. In line with Werthschulte and Löschel (2019), our estimation 

results for time preferences also suggest reducing the duration between electricity consump-

                                                 
9
 These estimation results are not reported for brevity, but are available upon request. 

10
 Unfortunately, data for the electricity contract in the household of the respondents are not available for all 

respondents. Therefore, we do not include the corresponding variable in our main model specifications. 
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tion and electricity billing in order to decrease the present bias in electricity use. Furthermore, 

in line with several studies on the energy efficiency gap (e.g. Blasch et al., 2017; Schleich et 

al., 2019b), our estimated effects of relocations in the past suggest that investments into ener-

gy efficient appliances are highly relevant. In addition, voluntary programs might focus on 

specific socio-demographic groups as well as specific individual housing and dwelling char-

acteristics. 

Acknowledgements  

This study was supported by the German Federal Ministry of Education and Research [grant 

number 01UN1220B]. 

References 

Abrahamse, W., Steg, L. (2009), How do socio-demographic and psychological factors relate 

to households’ direct and indirect energy use and savings?, Journal of Economic Psychology 

30 (5), 711–720. 

Akerlof, G.A., Kranton, R.E. (2000), Economics and identity, The Quarterly Journal of Eco-

nomics 115 (3), 715–753. 

Albanese, G., de Blasio, G., Sestito, P. (2017), Trust, risk and time preferences: Evidence 

from survey data, International Review of Economics 64 (4), 367–388. 

Andor, M.A., Fels, K.M. (2018), Behavioral economics and energy conservation – A system-

atic review of non-price interventions and their causal effects, Ecological Economics 148, 

178-210. 

Andor, M.A., Gerster, A., Peters, J., Schmidt, C.M. (2020), Social norms and energy conser-

vation beyond the US, Journal of Environmental Economics and Management 103, 102351. 

Andreoni, J. (1989), Giving with impure altruism: Applications to charity and Ricardian 

equivalence, Journal of Political Economy 97 (6), 1447–1458. 

Andreoni, J. (1990), Impure altruism and donations to public goods: A theory of warm-glow 

giving, Economic Journal 100 (401), 464-477. 

Aydin, E., Brounen, D., Kok, N. (2018), Information provision and energy consumption: Evi-

dence from a field experiment, Energy Economics 71, 403-410. 

Bardazzi, R., Pazienza, M.G. (2020), When I was your age: Generational effects on long-run 

residential energy consumption in Italy, Energy Research & Social Science 70. 



 

20 

 

Blasch, J., Boogen, N., Filippini, M., Kumar, N. (2017), Explaining electricity demand and 

the role of energy and investment literacy on end-use efficiency of Swiss households, Energy 

Economics 68, 89-102. 

Brandon, G., Lewis, A. (1999), Reducing household energy consumption: A qualitative and 

quantitative field study, Journal of Environmental Psychology 19, 75-85. 

Brounen, D., Kok, N., Quigley, J.M. (2012), Residential energy use and conservation: Eco-

nomics and demographics, European Economic Review 56 (5), 931–945. 

Brounen, D., Kok, N., Quigley, J.M. (2013), Energy literacy, awareness, and conservation 

behavior of residential households, Energy Economics 38, 42-50. 

Bundesministerium für Wirtschaft und Energie (BMWi) (2019), Energieeffizienz in Zahlen: 

Entwicklungen und Trends in Deutschland 2019. 

Bundesnetzagentur (2016), Monitoringbericht 2016. 

Caferra, R., Colasante, A., Morone, A. (2021), The less you burn, the more we earn: The role 

of social and political trust on energy-saving behaviour in Europe, Energy Research & Social 

Science 71. 

Caliendo, M., Fossen, F., Kritikos, A. (2012), Trust, positive reciprocity, and negative reci-

procity: Do these traits impact entrepreneurial dynamics?, Journal of Economic Psychology 

33 (2), 394-409. 

Carroll, J., Lyons, S., Denny, E. (2014), Reducing household electricity demand through 

smart metering: The role of improved information about energy saving, Energy Economics 

45, 234-243. 

Cayla, J.-M., Maizi, N., Marchand, C. (2011), The role of income in energy consumption be-

haviour: Evidence from French households data, Energy Policy 39 (12), 7874-7883. 

Cho, J. (2019), Does moving home affect energy use? Exploring the micro-dynamics of resi-

dential energy consumption in the United States, Energy Research & Social Science 54, 85-

95. 

Chong, H. (2012), Building vintage and electricity use: Old homes use less electricity in hot 

weather, European Economic Review 56 (5), 906-930. 

Costa, D.L., Kahn, M.E. (2013a), Do liberal home owners consume less electricity? A test of 

the voluntary restraint hypothesis, Economics Letters 119 (2), 210-212. 



 

21 

 

Costa, D.L., Kahn, M.E. (2013b), Energy conservation "Nudges" and environmentalist ideol-

ogy: Evidence from a randomized residential electricity field experiment, Journal of the Eu-

ropean Economic Association 11 (3), 680-702. 

Dastrup, S.R., Graff Zivin, J., Costa, D.L., Kahn, M.E. (2012), Understanding the Solar Home 

price premium: Electricity generation and “Green” social status, European Economic Review 

56 (5), 961-973. 

Delmas, M.A., Lessem, N. (2014), Saving power to conserve your reputation? The effective-

ness of private versus public information, Journal of Environmental Economics and Man-

agement 67, 353-370. 

Dohmen, T., Falk, A., Huffman, D., Sunde, U. (2008), Representative trust and reciprocity: 

Prevalence and determinants, Economic Inquiry 46 (1), 84-90. 

Dohmen, T., Falk, A., Huffman, D., Sunde, U, (2009), Homo reciprocans: Survey evidence 

on behavioural outcomes, Economic Journal 119 (536), 592-612. 

Dohmen, T., Falk, A., Huffman, D., Sunde, U. (2010), Are risk aversion and impatience relat-

ed to cognitive ability, American Economic Review 100, 1238-1260. 

Dohmen, T., Falk, A., Huffman, D., Sunde, U. (2012), The intergenerational transmission of 

risk and trust attitudes, The Quarterly Journal of Economics 79 (2), 645-677. 

Dohmen, T., Falk, A., Huffman, D., Sunde, U., Schupp, J., Wagner, G. G. (2011), Individual 

risk attitudes: Measurement, determinants, and behavioral consequences, Journal of the Eu-

ropean Economic Association 9 (3), 522-550. 

Dunlap, R.E., van Liere, K.D., Mertig, A.G., Jones, R.E. (2000), New trends in measuring 

environmental attitudes: Measuring endorsement of the New Ecological Paradigm: A revised 

NEP scale, Journal of Social Issues 56 (3), 425-442. 

Falk, A., Becker, A., Dohmen, T., Enke, B., Huffman, D., Sunde, U. (2018), Global evidence 

on economic preferences, The Quarterly Journal of Economics 133 (4), 1645-1692. 

Falk, A., Becker, A., Dohmen, T., Huffman, D., Sunde, U. (2016), The Preference Survey 

Module: A validated instrument for measuring risk, time, and social Preferences, Netspar 

Discussion Paper No. 01/2016-003. 

Fischbacher, U., Schudy, S., Teyssier, S. (2021), Heterogeneous preferences and investments 

in energy saving measures, Resource and Energy Economics 63. 



 

22 

 

Frondel, M., Kussel, G. (2019), Switching on electricity demand response: Evidence for Ger-

man households, The Energy Journal 40 (01).  

Frondel, M., Sommer, S., Vance, C. (2015), The burden of Germany’s energy transition: An 

empirical analysis of distributional effects, Economic Analysis and Policy 45, 89-99. 

Frondel, M., Sommer, S., Vance, C. (2019), Heterogeneity in German residential electricity 

consumption: A quantile regression approach, Resource and Energy Economics 57, 119-134. 

Fuhrmann-Riebel, H., D’Exelle, B., Verschoor, A. (2021), The role of preferences for pro-

environmental behviour among urban middle class households in Peru, Ecological Economics 

180. 

Golsteyn, B.H.H., Grönqvist, H., Lindahl, L. (2014), Adolescent time preferences predict life-

time outcomes, The Economic Journal 124 (580), F739-F761. 

Groh, E.D., Ziegler, A. (2018), On self-interested preferences for burden sharing rules: An 

econometric analysis for the costs of energy policy measures, Energy Economics 74, 417-426. 

Guiso, L., Sapienza, P., Zingales, L. (2008), Trusting the stock market, Journal of Finance 

63, 2557-2600. 

Houde, S., Todd, A., Suddarshan, A., Flora, J. A., Armel, K. C. (2013), Real-time feedback 

and electricity consumption: A field experiment assessing the potential for savings and persis-

tence, Energy Journal 34 (1), 87-102. 

Horsfield, G. (2015), Family spending in the UK: calender year 2014. Chapter 3: Equivalised 

income, Office for National Statistics, retrieved from 

https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/inco

meandwealth/compendium/familyspending/2015. 

Iweka, O., Liu, S., Shukla, A., Yan, D. (2019), Energy and behaviour at home: A review of 

intervention methods and practices, Energy Research & Social Science 57. 

Jessoe, K., Rapson, D. (2014), Knowledge is (less) power: Experimental evidence from resi-

dential energy use, American Economic Review 104 (4), 1417-1438. 

Kahn, M.E. (2007), Do greens drive Hummers or hybrids? Environmental ideology as a de-

terminant of consumer choice, Journal of Environmental Economics and Management 54 (2), 

129-145. 

https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/compendium/familyspending/2015
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/incomeandwealth/compendium/familyspending/2015


 

23 

 

Kotchen, M.J., Moore, M.R. (2007), Private provision of environmental public goods: House-

hold participation in green-electricity programs, Journal of Environmental Economics and 

Management 53 (1), 1-16. 

Kotchen M.J., Moore, M.R. (2008), Conservation: From voluntary restraint to voluntary price 

premium, Environmental and Resource Economics 40, 195-215. 

Lange, I., Moro, M., Traynor, L. (2014), Green hypocrisy? Environmental attitudes and resi-

dential space heating expenditure, Ecological Economics 107, 76–83. 

Lee, E., Myounggu, K., Song, J., Myunghoon, K. (2020), From intention to action: Habits, 

feedback and optimizing energy consumption in South Korea, Energy Research & Social Sci-

ence 64. 

Newell, R.G., Siikamäki, J. (2015), Individual time preferences and energy efficiency, Ameri-

can Economic Review 105 (5), 196-200. 

Potoglou, D., Whittle, C., Tsouros, I., Whitmarsh, L. (2020), Consumer intentions for alterna-

tive fuelled and autonomous vehicles: A segmentation analysis across six countries, Trans-

portation Research Part D: Transport and Environment 79, 102243. 

Qiu, Y., Colson, G., Grebitus, C. (2014), Risk preferences and purchase of energy-efficient 

technologies in the residential sector, Ecological Economics 107, 216-229. 

Rege, M. (2004), Social norms and private provision of public goods, Journal of Public Eco-

nomic Theory 6 (1), 65–77. 

Sapci, O., Considine, T. (2014), The link between environmental attitudes and energy con-

sumption behavior, Journal of Behavioral and Experimental Economics 52, 29–34. 

Schleich, J. (2019), Energy efficient technology adoption in low-income households in the 

European Union – What is the evidence?, Energy Policy 125, 196-206. 

Schleich, J., Faure, C., Gassmann, X. (2019a), Household internal and external electricity 

contract switching in EU countries, Applied Economics 51 (1), 103-116. 

Schleich, J., Gassmann, X., Meissner, T., Faure, C. (2019b), A large-scale test of the effects 

of time discounting, risk aversion, loss aversion, and present bias on household adoption of 

energy-efficient technologies, Energy Economics 80, 377-393. 

Schulte, I., Heindl, P. (2017), Price and income elasticities of residential energy demand in 

Germany, Energy Policy 102, 512-528. 



 

24 

 

Schwartz, S.H. (1973), Normative explanations of helping behavior: A critique, proposal, and 

empirical test, Journal of Experimental Social Psychology 9 (4), 349-364. 

Schwirplies, C., Ziegler, A. (2016), Offset carbon emissions or pay a price premium for 

avoiding them? A cross-country analysis of motives for climate protection activities, Applied 

Economics 48 (9), 746-758. 

Thøgersen, J., Grønhøj, A. (2010), Electricity saving in households—A social cognitive ap-

proach, Energy Policy 38 (12), 7732-7743. 

Tilov, I., Farsi, M., Volland, B. (2019), Interactions in Swiss households’ energy demand: A 

holistic approach, Energy Policy 128, 136-149. 

Umit, R., Poortinga, W., Jokinen, P., Pohjolainen, P. (2019), The role if income in energy 

efficiency and curtailment behaviours: Findings from 22 European countries, Energy Re-

search & Social Science 53, 206-214. 

Vieider, F. M., Lefebvre, M., Bouchouicha, R., Chmura, T., Hakimov, R., Krawczyk, M., 

Martinsson, P. (2015), Common components of risk and uncertainty attitudes across contexts 

and domains: Evidence from 30 countries, Journal of the European Economic Association 13 

(3), 421-452. 

Volland, B. (2017), The role of risk and trust attitudes in explaining residential energy de-

mand: Evidence from the United Kingdom, Ecological Economics 132, 14-30. 

Werthschulte, M., Löschel, A. (2019), Cost misperceptions and energy consumption: Experi-

mental evidence for present bias and biased price beliefs, CAWM Discussion Paper No. 111. 

Whitmarsh, L. (2011), Scepticism and uncertainty about climate change: Dimensions, deter-

minants and change over time, Global Environmental Change 21 (2), 690-700. 

Ziegler, A. (2019), The relevance of attitudinal factors for the acceptance of energy policy 

measures: A micro-econometric analysis, Ecological Economics 157, 129-140 

Ziegler, A. (2020a), Heterogeneous preferences and the individual change to alternative elec-

tricity contracts, Energy Economics 91, 104889. 

Ziegler, A. (2020b), New Ecological Paradigm meets behavioral economics: On the relation-

ship between environmental values and economic preferences, MAGKS Discussion Paper No. 

20-2020. 

 

 



 

25 

 

Tables 
 

Table 1: Descriptive statistics of electricity costs and consumption (3705 observations) 

Variables Mean 
Standard           

deviation 
Minimum Maximum 

Household electricity costs                     

in Euros 
795.95 407.68 110.27 3564.32 

Household electricity consumption 

in kWh 
2826.51 1551.48 500.00 11706.00 

Equivalized electricity consump-

tion in kWh 
1839.49 923.48 238.10 11120.00 

 

 

Table 2: Descriptive statistics of explanatory variables (3705 observations) 

Variables Mean 
Standard                     

deviation 
Minimum Maximum 

Values and norms 

Conservative policy identification 0.22 0.42 0 1 

Liberal policy identification 0.34 0.47 0 1 

Social policy identification 0.64 0.48 0 1 

Ecological policy identification 0.49 0.50 0 1 

Environmental awareness 24.18 3.77 6 30 

Warm glow motives 0.82 0.39 0 1 

Expectation society 0.53 0.50 0 1 

Contribution social environment 0.53 0.50 0 1 

Economic preferences 

Patience 0.86 0.10 0.74 1 

Risk-taking preferences 0.29 0.45 0 1 

Altruism 0.34 0.20 0 1 

Trust  8.16 2.23 3 15 

Positive reciprocity 12.72 1.67 3 15 

Negative reciprocity 10.51 2.67 3 15 

Socio-demographics 

Age  48.72 15.10 18 87 

Female 0.50 0.50 0 1 

High education  0.20 0.40 0 1 

Good health 0.58 0.49 0 1 

Number of adults in household 1.95 0.85 1 8 

Number of children in household 0.25 0.62 0 5 

Household income  2572.67 1440.64 250 8250 

Equivalized income 1674.12 867.54 83.33 8250 

Individual housing and dwelling characteristics 

Relocation in last ten years 0.54 0.50 0 1 

Living in Western Germany 0.79 0.41 0 1 

Living in house 0.38 0.49 0 1 

Housing ownership 0.42 0.49 0 1 

Household dwelling size 96.74 84.52 12 4200 

Equivalized dwelling size 63.18 39.74 6.67 1680 

Heating with electricity 0.12 0.32 0 1 

Water heating with electricity 0.34 0.47 0 1 
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Table 3: OLS estimates (robust z-statistics) in linear regression models, dependent variables: 

logarithmized household and logarithmized equivalized electricity consumption (3705 obser-

vations) 

Variables 
Log household electricity             

consumption  

Log equivalized electricity            

consumption  

Values and norms 

Conservative policy identification 
-0.034** -0.033** 

(-2.05) (-2.03) 

Liberal policy identification 
0.005 0.006 

(0.34) (0.41) 

Social policy identification 
-0.039** -0.040** 

(-2.46) (-2.50) 

Ecological policy identification 
0.006 0.008 

(0.36) (0.48) 

Environmental awareness 
0.000 

(0.18) 

0.000 

(0.19) 

Warm glow motives 
0.031 0.029 

(1.46) (1.38) 

Expectation society 
-0.004 -0.004 

(-0.24) (-0.26) 

Contribution social environment 
-0.012 -0.014 

(-0.77) (-0.90) 

Economic preferences 

Patience 
-0.200*** -0.207*** 

(-2.88) (-2.99) 

Risk-taking preferences 
0.010 0.012 

(0. 62) (0.80) 

Altruism 
0.035 0.028 

(1.04) (0.82) 

Trust 
-0.004 -0.003 

(-1.29) (-1.01) 

Positive reciprocity 
0.001 0.001 

(0.20) (0.20) 

Negative reciprocity 
0.003 0.003 

(1.27) (1.17) 

Socio-demographics 

Age 
0.004*** 0.004*** 

(6.59) (6.76) 

Female  
-0.041*** 

(-2.84) 

-0.041*** 

(-2.87) 

High education  
-0.073*** 

(-4.13) 

-0.067*** 

(-3.84) 

Good health 
-0.070*** 

(-4.98) 

-0.070*** 

(-4.99) 

Number of adults in household 
0.191*** 

(18.09) 

-0.008 

(-0.83) 

Number of children in household 
0.101*** 

(8.56) 

-0.016 

(-1.48) 

Log household income 
0.052*** -- 

(3.73) (--) 

Log equivalized income 
-- 

(--) 

0.034** 

(2.42) 
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Individual housing and dwelling characteristics 

Relocation in last ten years 
-0.081*** -0.081*** 

(-5.39) (-5.47) 

Living in Western Germany  
0.073*** 

(4.53) 

0.080*** 

(4.98) 

Living in house 
0.114*** 

(5.32) 

0.122*** 

(5.80) 

Housing ownership 
-0.007 

(-0.35) 

-0.002 

(-0.10) 

Log household dwelling size 
0.307*** 

(11.44) 

-- 

(--) 

Log equivalized dwelling size 
-- 

(--) 

0.278*** 

(10.87) 

Heating with electricity 
0.159*** 0.157*** 

(6.09) (6.02) 

Water heating with electricity 
0.180*** 0.182*** 

(11.82) (12.03) 

Constant 
5.547*** 5.955*** 

(38.01) (39.23) 

Notes: * (**, ***) means that the appropriate parameter is different from zero at the 10% (5%, 1%) significance 

level, respectively. 
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