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Abstract 

We investigate how different types of energy feedback, combined with goal setting, impact 

on consumers’ motivation to conserve energy. Using an online survey, we test the influence 

of energy feedback in physical units (kWh), monetary values (EUR) and environmental 

values (avoided CO2 emissions) on consumers’ motivation to save energy. We asked 

participants to set themselves either a high, low or no energy conservation goal. In addition, 

we assess the respondents’ value types - hedonic, egoistic, altruistic and biospheric – to test 

predictions derived from goal framing theory. In general, individuals scoring high on 

biospheric values were more motivated to conserve energy and their motivation did not 

increase in response to setting an energy conservation goal. Individuals with egoistic values 

seem less willing to reduce their energy consumption, unless in the monetary feedback or 

high goal conditions. A high conservation goal was only found to be effective in combination 

with monetary feedback. 

 

Keywords: Energy conservation behaviour, Energy feedback, Goal setting, Value 

orientation, Goal framing 
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1. Introduction 

In the Netherlands, the residential sector accounts for about 22% of total electricity use, with hardly 

any signs of decline of this share over the last 30 years (CBS 2015, EEA 2017). Many consumers are 

unaware of the link between their own energy behaviour (e.g. everyday appliance use or thermostat 

settings) and their aggregated energy expenditure, let alone the environmental impacts of their energy 

use (Darby 2001). Consequently, individuals severely underestimate the energy consumption of 

everyday activities, as shown by Attari et al. (2010) for US energy consumers. Traditionally, 

consumers receive feedback on their energy use with low frequency (e.g. in the form of a bi-monthly, 

quarterly or yearly energy report) and often in a rather abstract way, i.e. as the amount of energy used 

in kilowatt hours (kWh) and the payment due in monetary values. The concept of kWh is far from 

being an everyday measure and the monthly payment is often combined with service costs, making it 

difficult for the customer to link it to actual use. Brounen et al. (2013) found that only 56% of the 

households in the Netherlands are aware of their monthly energy expenditure. For a Swiss sample, 

Blasch et al. (2017) found that only about 27% of the respondents knew the average price for a kWh 

of electricity.  

To make energy consumption more tangible for consumers, different methods of energy 

feedback have been tested, varying in feedback modes, frequencies and types of comparison (Delmas 

et al. 2013). Feedback can be given in real time, using in-home displays (e.g. Wood and Newborough 

2003, Ueno et al. 2005, Kažukauskas et al. 2017), on demand with apps or websites (e.g. Abrahamse 

et al. 2007), or with adjusted invoices (e.g. Wilhite and Ling 1995, Alcott 2011, Degen et al. 2016, 

Andor et al. 2018). The current energy consumption can be compared to a customer’s previous 

consumption (historical comparison) or to similar households (social or normative comparison, e.g. 

Allcott 2011, Asensio and Delmas 2016). Different units are used to express energy consumption: 

physical amount of energy used (kWh), expenses for energy (in EUR, USD etc.) or environmental 

impact of energy use presented, for example, as the amount of CO2 emitted through energy use 

(Mountain 2012). Meta-analyses have assessed the results of various studies to identify the modes or 

comparison types which are most effective in reducing energy consumption (Delmas et al. 2013, 

Fischer 2008, Darby 2006, Karlin et al. 2015). Apart from the study of Steinhorst and Klöckner 

(2018), who compare the effectiveness of energy saving tips in monetary and environmental framing, 

the literature lacks a direct comparison between the different types of feedback within a single study. 

Our study aims to fill this gap by comparing three types of feedback in a within-subjects design: 

feedback in terms of kWh, monetary values and environmental values.  

Furthermore, it remains unclear which feedback type is most effective in eliciting energy 

conservation behaviour of individuals with different values. According to goal framing theory, as 

proposed by Lindenberg and Steg (2007), currently active or salient goals can influence pro-
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environmental behaviour. They differentiate between three main goals or “goal frames”: hedonic, 

egoistic and normative goal frames. These main goal frames shape the way a person perceives 

information and influence decision making. The salience of the different goal frames is dependent on 

both an individual's personality and situational cues. In line with Steg et al. (2014b) four value 

orientations are distinguished: hedonic, egoistic, altruistic and biospheric values. The interpersonal 

variation of these values is expected to interact with the salience of different goal frames.  

In addition, we test the effect of combining the different types of energy feedback with goal 

setting as some authors argue that feedback alone might not be sufficient to reduce energy 

consumption (McCalley and Midden 2002). In goal setting interventions, participants are either given 

an energy conservation goal or are asked to set themselves a conservation goal. Subsequently, the 

energy feedback can be provided in terms of achievement of the (self-set) goal. The advantage of 

adding goal setting as an intervention is that it is an extra motivation for energy conservation. Against 

this background, this paper compares the effectiveness of different types of energy feedback and goal 

setting for individuals with different personal value orientations. 

 

2. Literature review and hypotheses 

 

2.1 Energy feedback modes  

Delmas et al. (2013) concluded that the average energy conservation achieved in 156 published trials 

on energy feedback was 7.4%. A reduction of this magnitude on a large scale would be a significant 

contribution to reducing residential energy use. Other studies, however, find smaller effects (Allcott 

2011, Andor et al. 2018) or no effects of energy feedback (Degen et al. 2016). Consumption 

expressed in kWh is still the predominant measure for electricity use. However, the concept of kWh is 

rather abstract for the average individual, which might obstruct people to comprehend how this 

measure is related to their everyday behaviour. For example, DeWaters and Powers (2011) found that 

only 19% of New York high school students were aware that kWh is the unit to measure electric 

energy. Compared to kWh feedback, monetary feedback is easier to comprehend for consumers as 

they have more experience with monetary values. However, feedback in monetary values may give 

consumers the impression that the monetary savings achieved through energy conservation are 

marginal. In a field study, Asensio and Delmas (2016) found that the savings achieved by converting 

from an average energy user to a maximum energy efficient user were between USD 6 and USD 8 per 

month. These amounts are marginal when considering the median household income of the United 

States, which is USD 4801 per month (before tax) (Census 2017). Besides, electricity has been found 

to be associated with a relatively low price-elasticity, indicating that people are unlikely to respond to 

small price changes (Lijesen 2007, Labandeira et al. 2017).  
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Delmas et al. (2013) even found that monetary feedback can lead to an increase in energy 

usage. The authors assume that this may be the result of a ‘licensing effect’, in that consumers feel 

entitled to increase consumption once they become aware that the costs are so low. Furthermore, 

Bolderdijk et al. (2013) argue that highlighting monetary gains could be ineffective in eliciting 

behaviour change because it emphasises egoistic values, or an egoistic motive for pro-environmental 

behaviour. In their study participants were found to prefer biospheric-, over economic appeals to 

change their tyres, because the biospheric appeal triggered more positive affect than the economic 

appeal. Egocentricity was not considered as a morally good trait and participants in the biospheric 

appeal condition indicated feeling better about complying with the appeal than participants in the 

economic appeal condition. In a following field experiment the economic appeal to change tyres was 

indeed found not to be effective while an effect was found for the biospheric appeal. 

As alternative types of feedback, some experiments also test the effect of expressing energy 

consumption in environmental-, or health-related values (Asensio and Delmas, 2016). Environmental 

feedback is fairly new and little research has been done employing this energy feedback type (e.g. 

Steinhorst and Klöckner (2018)). Vlek and Keren (1992) found that when people are uncertain of the 

benefits of pro-environmental behaviour for the total population, they are likely to opt for direct 

individual benefits. Considering these findings, it could be that by making the environmental benefits 

more salient, people will be more willing to reduce their energy use. Another study found that giving 

feedback in pounds of air pollutant emissions combined with health consequences was effective in 

reducing energy consumption where monetary feedback was not, suggesting environmental feedback 

could lead to a decreased energy consumption (Asensio and Delmas, 2016). When comparing 

monetary feedback and environmental feedback, in this case grams of CO2 saved, to promote eco-

driving behaviour, Dogan et al. (2014) found that environmental savings were considered more 

worthwhile than (low) financial savings. However, when looking at the actual intention for behaviour 

change no difference was found between the two feedback types. Similarly, Steinhorst and Klöckner 

(2017) found that environmental framing of energy conservation tips increased participants’ intrinsic 

motivation to save electricity where monetarily framed tips did not. However, the long-term 

electricity saving behaviour of these participants was not affected by the tips. 

 

2.2 Goal setting  

Energy feedback creates awareness of the amount of energy consumed. However, feedback on its own 

is a neutral message that does not necessarily invite an individual to act. To increase the engagement 

with energy feedback it can be combined with goal setting. When combined, the energy feedback can 

serve as an indicator of the progress towards a conservation goal. A combination which, according to 

Mcalley and Midden (2002), leads to higher savings than energy feedback alone.  
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Becker (1978) was the first to investigate the influence of goal setting combined with energy 

feedback on energy consumption. He conducted a field experiment assigning subjects to either a high 

conservation goal group (20%), a low goal conservation goal group (2%) or a control group. For 

every group half of the participants received tri-weekly energy feedback while the other half did not 

receive any feedback. Becker observed that only the participants in the high conservation goal with 

feedback condition used significantly less energy compared to the control group (13% - 15%) leading 

to the conclusion that goal setting combined with feedback relative to that goal can reduce energy 

consumption – if the goal is high enough. Abrahamse et al. (2007) examined the influence of goal 

setting combined with tailored information on direct and indirect energy consumption. They found an 

average reduction of 5.1% for participants in the goal setting condition. It is to be noted that both 

experiments provided the participants with an energy conservation goal, rather than asking 

participants to set their own goal. Also Andor and Fels (2018) assess several studies on goal setting 

and conclude that self-set goals can result in a significant reduction in electricity consumption when 

they are chosen realistically. For example, in Harding and Hsiaw (2014) an average reduction of 

electricity consumption of 11% is achieved among those self-selecting into realistic goals. 
 

2.3 Goal framing theory and personal value orientation 

According to Lindenberg and Steg (2007), different types of feedback could trigger different mindsets 

(goal frames) in different individuals, depending on their personal values. This suggests that different 

types of feedback could have a different effect on energy consumption, depending on a person’s 

values. Lindenberg and Steg (2007) introduce the goal framing theory, proposing that currently active 

or salient goals can influence pro-environmental behaviour. They argue that there are three main 

goals, or goal frames, which shape the way a person perceives information and influence decision 

making: hedonic, egoistic and normative goal frames. When the hedonic goal frame is salient, the 

focus lies on maximizing pleasure or comfort - or seeking to minimise discomfort by favouring easy 

or quick solutions. The gain goal frame is an egoistic mindset that focuses on protecting or increasing 

personal resources. It considers future well-being over immediate pleasure. The influence of the gain 

goal frame grows as the potentially gained resources increase. The normative goal frame, on the 

contrary, emphasises acting in line with social norms, i.e. conforming to what one is supposed to do 

according to others, or following other people’s example. Nolan et al. (2008) found that normative 

information, about the energy behaviour of participants’ neighbours, was the most effective appeal for 

stimulating energy conservation. The normative goal frame often elicits behaviour that prioritises 

others, or the environment, over direct gratification of one’s own needs. As formulated by Steg et al. 

(2014a): ‘When normative goals are strengthened and become focal, individuals are focused on acting 

appropriately, such as benefiting other people, future generations, and the environment, which may 
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promote pro-environmental actions, even when such actions involve some costs or effort’ (p. 4). If 

people are unaware of the appropriate behaviour they are less likely to maintain a normative goal 

frame, and easily to fall back into the ‘simpler’ reasoning of the other goal frames. 

To investigate how energy feedback and goal setting can impact energy behaviour it is 

important to understand how decisions can be influenced by different factors. Verplanken and 

Holland (2002) found two conditions under which decision making can be influenced by 

environmental values. The first premise is that a value needs to be cognitively active. The second is 

that a value should be central to an individual’s personal value orientation. The activation of a value 

can be elicited by priming, a process which emphasises a value through contextual influences. In line 

with these findings, the current research assumes that the feedback type can serve as a primer on how 

to process the feedback, i.e. feedback in different units could trigger different values, which in turn 

could lead to different behavioural outcomes. 

 In line with the methodology of Steg et al. (2014b), the study distinguishes two self-

enhancing values, namely hedonic values and egoistic values (similar to the gain goal frame). The 

normative goal frame is split up into two self-transcending values: altruistic values, which focus on 

the wellbeing of other people, and biospheric values, which focus on the wellbeing of the 

environment. It is assumed that the salience of a goal frame is influenced by a combination of 

contextual factors and inherent personal values. The goal frame, or value, that is most salient is likely 

to determine the decision that is made, but the other goal frames can still exert influence from the 

background. This leads to a compromised decision between the motives of the different goal frames, 

for example between price range of a product and its environmental impact.  

 

2.4 Hypotheses 

Based on the findings on motivated decision-making and goal framing theory, different types of 

feedback are expected to elicit different degrees of motivation to conserve energy in people with 

different personal value orientations. Confrontation with monetary feedback is expected to trigger the 

gain goal frame in participants who score high on gain related (egoistic) values. When this goal frame 

is salient, people are likely to behave self-centred and focus on personal (monetary) gains. When this 

is triggered, which we expect to be more likely when using of monetary feedback, individuals scoring 

high on egoistic values should be more likely to conserve energy in order to increase their financial 

savings.  

 

Hypothesis 1: Participants who score high on gain-related (egoistic) values are more 

motivated to conserve energy in reaction to monetary feedback. 
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When the hedonic goal frame is salient, people are expected to seek pleasure and comfort. 

This can interfere with pro-environmental behaviour. Actions such as turning the heating down or 

switching standby devices completely off require more effort than leaving them on and therefore 

reduce comfort. This is supported by the findings of Steg et al. (2014b), who found that people who 

scored high on hedonic values more often reported to leave appliances, such as the television, running 

on standby mode. It is expected that individuals who score high on values linked to a hedonic 

personality are less likely to respond to any type of feedback due to the effort it takes to conserve 

energy and are overall less motivated to conserve energy. 

 

Hypothesis 2a: Participants who score high on hedonic values are not motivated to conserve 

energy by any type of feedback. 

Hypothesis 2b: Participants who score high on hedonic values are overall less motivated to 

reduce their energy consumption behaviour. 

 

Depending on a person’s altruistic propensity or environmental concern, environmental 

feedback is expected to trigger a normative goal frame. Acting pro-environmentally can be considered 

an act of altruism as the state of the environment affects all humans. The morally correct pro-

environmental behaviour would be to reduce energy consumption in order to mitigate environmental 

impact, which benefits other people as well. It is therefore expected that people who score high on 

altruistic values are more likely to reduce their energy consumption in response to environmental 

feedback. In their survey analysing the link between different values and environment-related 

behaviour Steg et al. (2014b) found that leaving appliances on standby was negatively related to both 

altruistic and environmental (biospheric) values, however only significant for the latter. In another 

study De Groot and Steg (2008) found that people who scored higher on biospheric values felt more 

responsible for environmental problems related to energy consumption. Environmental feedback, in 

turn, is likely to trigger biospheric values in people who are concerned with the environment. For 

these people environmental feedback is expected to elicit energy conservation in order to minimize 

the impact of their behaviour on the environment. 

 

Hypothesis 3a: Participants who score high on altruistic values are more motivated to 

conserve energy in reaction to environmental feedback. 

Hypothesis 3b: Participants who are concerned with the environment (biospheric values) are 

more motivated to conserve energy in reaction to environmental feedback. 
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There is no (psychological) theory behind the use of kWh as a measure of energy feedback, 

and in the scope of the goal framing theory it is likely that it has a neutral effect in eliciting either of 

the goal frames. However, because it has historically been the standard in energy feedback, kWh 

serves as a comparison to the status quo. 

 Previous research findings indicate a positive influence of goal setting on energy 

conservation behaviour (Becker, 1978; Van Houwelingen and Van Raaij, 1989; McCalley and 

Midden, 2002 and Abrahamse et al., 2007, Harding and Hsiaw, 2014). Therefore, the intervention of 

goal setting is expected to increase the motivation to conserve energy. Becker (1978) found a 

significant effect for the high goal (20%) conservation condition but not for the low goal (2%) 

condition. A conservation goal of 20% is rather high, and probably unrealistic for residential 

consumers. This study tests the impact of goal setting using more moderate (realistic) goals of 10% 

and 2% reduction in energy consumption. In line with these findings the hypotheses for goal setting 

are: 

 

Hypothesis 4a: Participants with an energy conservation goal are more motivated to reduce 

their energy consumption than those without a goal. 

Hypothesis 4b: Participants with a high energy conservation goal are more motivated to 

reduce their energy consumption than those with a low conservation goal. 

 

3. Method 

 

3.1 Data collection 

To test the hypotheses specified in Section 2, we implemented a survey among customers of the 

Dutch green energy provider Qurrent (www.qurrent.nl). In this survey, participants were randomly 

assigned to different goal setting conditions and indicated their willingness to conserve energy 

considering different types of energy feedback. The survey also covered participants’ value 

orientations and various demographic- and behavioural characteristics. It was pre-tested in a small 

convenience sample. An invitation to the survey was sent by email to a sample of 10.000 customers in 

May 2017. After three weeks, 835 customers had participated in the survey, which corresponds to a 

response rate of 8.35%. Of this sample, 167 participants were excluded for not completing the 

survey.1 The total sample size after exclusion of these participants was 651. In addition, 19 

participants were excluded from the regression analysis as they reported unrealistic income values.2 

                                                             
1 Another 17 respondents were excluded because they responded ‘yes’ to the question whether they had a smart meter. The 
chosen sample is a subset of Qurrent customers registered as not having a smart meter, so this response may indicate 
participants who were not responding seriously.  
2 12 participants reported a monthly income of over € 20,000 and 7 participants reported an income of under € 500, which 
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The representativeness of the sample was assessed based on census data. 58.5% of the 

respondents were male and the average age of the respondents was 51.5 (SD = 14.30), i.e. higher than 

the average age of Dutch citizens which is 41.5 years (CBS 2016b). 68.3% of the participants had 

higher vocational education degree (HBO) or above, whereas only 29.2% in the Dutch population 

have this level of education (Onderwijs in Cijfers 2017). The median household income was € 2.800 

which is similar to the average of € 2.917 disposable income in the Dutch population (CBS 2017). We 

conclude that our sample is not entirely representative for the Dutch population, in that it includes 

slightly more male and older respondents with higher than average education. See Appendix C for a 

full list of descriptives of the variables used in the analyses. 

In the survey , the respondents were randomly assigned to three conditions which varied in 

energy conservation goals. Participants in the goal setting conditions received either a high (10%) or a 

low (2%) conservation goal. The control condition did not receive any information concerning goal 

setting but was asked a neutral question about whether they have a smart meter at home. Goal setting 

was operationalised by asking participants to set an imaginary energy conservation goal. The 

participants were asked: 

● ‘Imagine that your energy provider invites you to set yourself an energy conservation goal of 

…%, would you be willing to set yourself that goal?’ 

Even though McCalley and Midden (2002) found assigned energy conservation goals and self-set 

goals to be equally effective, our survey required participants to accept or reject the proposed energy 

conservation goals. This design secures the autonomy of the decision made by the participants which, 

according to the self-determination theory, is one of the three psychological needs in goal pursuit and 

is important for enhancing intrinsic motivation towards goal attainment (Deci and Ryan, 2000). This 

is supported by findings by Osbaldiston and Sheldon (2003) who found that participants showed 

greater internal motivation for the attainment of an environmental goal when the requester of that goal 

(the researcher) supported their autonomy, for example by allowing choice in goal setting. 

To ensure that participants considered the energy conservation goal during the answering of 

the energy feedback questions, participants who accepted the energy conservation goal were presented 

with the following text: 

● ‘You have set yourself an energy conservation goal, please keep this in mind while answering 

the following questions.’ 

Energy consumption was operationalised by enquiring participants about their probable (stated) 

behaviour. The participants were asked whether they would be willing to completely turn off 

                                                                                                                                                                                              
can be considered as unrealistic values. These participants were therefore excluded from the regression analyses to reduce 
the effect of (unrealistic) outliers. Furthermore, due to technical issues, the value of the environmental feedback had to be 
adjusted while the survey was running. By this time, 226 participants had already completed the survey. These participants 
were excluded from the analyses of environmental feedback. For the analyses that did not include this variable their data was 
included. 
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appliances that are normally on standby, in order to save a certain amount of energy. Energy feedback 

was presented in different forms. All participants received the same absolute amount of energy usage 

converted into the three feedback types separately, and in a random order:  

 

● ‘Would you be willing to turn your standby appliances completely off on a daily basis in 

order to conserve 37.5 kWh electricity per month (450 kWh per year)?’ 

 

● ‘Would you be willing to turn your standby appliances completely off on a daily basis in 

order to reduce your monthly environmental impact by an equivalent of 123.28 kilometres 

driven by car (1479.38) kilometres per year)?’ 

 

● ‘Would you be willing to turn your standby appliances completely off on a daily basis in 

order to reduce your energy bill by 8.21 euros per month (99 euros per year)?’ 

 

The feedback values in these questions reflect realistic average savings of turning off standby 

appliances completely. How these values were derived can be found in Appendix B. 

To measure the value orientation of the participants, an adjusted version of the Schwartz 

value scale was used3. This version, developed by Steg et al. (2014b), comprises values that are 

connected to the different goal frames covered by goal framing theory and has been validated in 

multiple studies. It consists of 16 items which are divided into 4 subscales; hedonic, egoistic, altruistic 

and biospheric (see Appendix A). These values match with goal framing theory where the hedonic 

subscale measures hedonic values, the egoistic subscale consists of gain related values and both 

altruistic and biospheric are related to different aspects of the normative goal frame. The value scales 

were tested for reliability using Cronbach's alpha. The alpha values ranged from 0.73 to 0.88, which 

can be considered a high reliability. On average the participants in this sample scored the highest on 

the altruistic values (88.7%), followed by biospheric- (85.2%) and hedonic values (72.1%). Our 

sample scored by far the lowest average on the egoistic value scale, only 10,5% of the participants 

were considered to score high on egoistic values. However, because this is a relatively new value 

scale, there are no distributions of these values in other samples available for comparison.  

To assess whether there is a distinction between pro-environmental behaviour and energy 

conservation behaviour the frequency of considering the environment while making everyday choices 

                                                             
3 Composite indicators were used to recode participants’ scores on each personal value into a binary (high/low) 
scale. We computed variables in which the correlation value of each question with the component (value scale) 
it belongs to is multiplied by the score on that question. We considered a score of higher than 60% as a high 
score on a value and recoded this as 1. 
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(doing groceries, transport or waste disposal) was assessed, and the frequency of considering energy 

conservation was assessed for daily energy-related appliance use (computer, television or washing 

machine). To include these variables in the regression analyses the responses were recoded from a 

Likert scale into binary variables. Scores 4 (more than sometimes) and 5 (always) were recoded as 1, 

all lower scores were recoded as 0. Furthermore, the questionnaire included questions about 

sociodemographic characteristics of the respondents such as age, gender, household income and 

education (for the complete survey questionnaire see Appendix A). 

 

3.2 Data analysis 

The data was analysed using the software packages SPSS and STATA. The main analyses were Chi-

squared tests and logistic regressions, the results of which can be found partly in the text and partly in 

the appendices or in the results section4. 'However, to study the combined influence of energy 

feedback and goal acceptance on the motivation to conserve energy, we use a recursive bivariate 

probit model that accounts for the joint the influence of these two variables. 

Both in logit and probit models, the probability that a binary outcome occurs (in our case the 

outcome that the respondent is motivated to save electricity at home in response to energy feedback 

and/or goal setting) P (y=1|x) is represented by an index function G(xβ) with y representing the 

binary outcome variable, x representing a vector of regressors or explanatory variables and β 

representing a vector of coefficients. The probit model is the special case in which the index function 

is derived from a latent variable formulation  

y = xβ + e  

with a standard normally distributed residual term e. The logit model is built on the assumption that 

the residual term e is logistically distributed (Wooldridge 2010). Both models are used to estimate the 

probability that a respondent is motivated to save electricity at home, given a set of explanatory 

variables. In this study, the vector of regressors includes sociodemographic characteristics of the 

respondents such as age, gender, education level, value orientation and environmental attitudes. 

Furthermore, it includes binary variables for the experimental conditions in which the respondents 

answered the survey questionnaire (high goal, low goal). For both the logit and probit model, the 

vector of coefficients is derived with Maximum Likelihood estimation (Wooldridge 2010).  

To also be able to estimate the influence of a respondent’s acceptance of the pre-set goal on 

the motivation to conserve energy, we estimate a recursive bivariate probit model that accommodates 

a simultaneous estimation of two binary response variables with the residual terms following a 

bivariate normal distribution. We consider the use of a bivariate probit model as adequate as we can 

plausibly assume that the decision to accept a pre-set energy saving goal and the motivation to save 

                                                             
4 All results from the Chi squared tests are available from the authors upon request. 
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electricity at home are not completely independent of each other but are interrelated decisions. To be 

able to measure the independent influence of accepting the energy savings goal on the motivation to 

conserve electricity, we use a recursive specification of the bivariate probit model in which the binary 

outcome variable goal acceptance enters the estimation of the binary outcome variable motivated to 

save electricity as an explanatory variable. This model accounts for the likely endogeneity of 

accepting a pre-set energy goal and being motivated to save energy at home. The estimation of a 

recursive bivariate probit model allows for the error terms of the two equations to be correlated 

(Filippini et al. 2018).  

 

4. Results 

 

4.1 Average effectiveness of the different feedback types 

To check whether the chosen operationalisation of energy behaviour was realistic, participants were 

asked to report how often they turned off standby appliances completely. 61.6% reported a frequency 

of either ‘sometimes’ or ‘between sometimes and always’. The fact that the majority did perform the 

action sometimes and only 9.1% never performed it, indicates that the chosen behaviour was not too 

demanding. At the same time, the fact that the majority performed the action sometimes - and not 

always, indicates that there is room for progress to be made. The participants’ motivation to turn off 

standby appliances completely did not vary strongly in reaction to the three types of feedback. In 

response to the question whether participants would turn standby appliances completely off using 

kWh as feedback 81.2% said yes, versus 81.7% with environmental feedback and 80.4% with 

monetary feedback. When comparing these percentages using Cochran's Q test (see Appendix E), no 

significant difference was found in the willingness to reduce energy consumption, X² (2) = 1.600, p = 

0.449. This finding is in line with the findings of Steinhorst and Klöckner (2018), who also do not 

find a difference in the effectiveness of monetary and environmental framing of energy saving tips on 

individuals’ intentions to save energy. At the same time, they are in stark contrast to the respondents’ 

stated preference of the different feedback types. Participants preferred monetary feedback (56.8%), 

followed by kWh (35.2%) and environmental feedback (8.0%), which was by far the least popular 

feedback type. 

 

4.2 Predictors of the willingness to reduce energy consumption 

Logistic regression is used to identify the variables that predict the willingness to reduce energy 

consumption in response to the different types of energy feedback. The results of these models are 

shown in Table 15. The predictors of these regressions were tested for multicollinearity6. 

                                                             
5 The models were first run including a variable for income. Income was found to be an insignificant predictor for the 
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Table 1. The willingness to reduce energy consumption in response to different 

feedback types. Robust standard errors in parentheses (∗ p < 0.1, ∗∗ p < 0.05,  

∗∗∗ p < 0.01). 

The results show that the different value orientations are strongly predictive of the 

respondents’ motivation to save electricity in response to the different types of feedback. Whereas a 

high score on the biospheric value scale makes individuals more likely to be motivated to save energy 

for any of the three types of feedback, individuals scoring high on altruistic values are only more 

likely to feel motivated to conserve energy when feedback is given in monetary or kWh terms, but not 

when it is provided in environmental terms. Participants with an egoistic value orientation are less 

likely to feel motivated to conserve energy when approached with environmental feedback, and also 

when approached with feedback in kWh. Indirectly, this makes them relatively more likely to be 

motivated to conserve energy when receiving feedback in monetary terms. 

Apart from the value orientations, female respondents were more likely to report a motivation 

to conserve energy when confronted with either environmental or monetary feedback, but not when 

confronted with kWh feedback. No associations of age and education with the motivation can be 

observed. Respondents with a positive attitude towards energy conservation in everyday appliance use 

(Conservation), in turn, were more likely to feel motivated to conserve energy when kWh or monetary 

feedback was given, but not when environmental feedback was given. Individuals with a strong 

positive attitude towards environmental conservation (Environment) were less motivated to save 

energy when approached in the monetary feedback condition. 

                                                                                                                                                                                              
willingness to reduce energy consumption in any of the analyses. Because income was a non-compulsory question 72 
(11.4%) participants did not respond, leaving missing values. To include these participants the regression for the other 
predictors the model was ran again without income, this is the final model (see Tables 2, 3, 4, 5) upon which the conclusions 
were drawn for the other variables. 
6 As shown in the collinearity statistics tables in Appendix F, none of the tolerance levels were below 0.1 and the VIF values 
were well under 10. This indicates that none of the variables could be linearly predicted from the others. 
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4.3 Effects of the strength of a conservation goal 

To analyse the influence of the level of an energy conservation goal, the different goal levels were 

first compared using Chi squared tests. The mean willingness to reduce energy consumption in 

response to the different feedback types was compared between the goal levels and the control 

condition. The combined results of the Chi squared tests can be found in Appendix D. According to 

the Chi squared tests, participants in the low goal condition seem, on average, more willing to reduce 

energy consumption than the control condition, and the participants in the high goal condition are 

more willing to reduce their consumption than both the low-, and the no goal condition. However, 

when comparing the low goal to the no goal condition, this difference is found to be insignificant for 

any of the feedback types. The same holds for the comparison of the high-, and the low goal 

condition. The only significant effect was found within the monetary feedback condition, when 

comparing the high goal to the no goal condition, X²(1) = 5.329, p = 0.042.  

Confirming the result of the Chi squared analysis, the logit models (Table 2) show a 

significantly positive effect of having been asked to set a high goal in the monetary feedback 

condition X²(1) = .514, p = 0.062. The influence of having been asked to set a low conservation goal 

remained non-significant for all feedback types (Table 2). When looking at the discrete change in 

probability, having a 10% goal combined with monetary feedback increases the probability of being 

willing to reduce energy consumption by 6.6 percentage points compared to having no goal (control 

group). 

 

 

Table 2. The effectiveness of energy conservation goal level with different feedback  

types. Robust standard errors in parentheses (∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01). 
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4.4 The relationship between personal value orientation and goal performance 

To analyse whether the performance of a high energy conservation goal was influenced by a 

participant's’ personal value orientation, the interaction between high goal performance and the 

measured personal values was analysed using logistic regressions (see Table 3). All participants were 

included, which means that the influence of having been asked to set a high goal was compared to 

having been asked to set a low goal or no goal. For both the hedonic and the altruistic value 

orientation, no significant interaction was found with having been asked to set a high goal within any 

of the feedback types. This indicates that scoring high on either of these values does not influence the 

impact a high energy conservation goal has on the motivation to reduce energy consumption. Within 

kWh feedback, we observed a negative interaction between the biospheric value orientation and high 

goal performance, X²(1) = .134, p = 0.054, indicating that within kWh feedback, a high level energy 

conservation goal was less effective for respondents that scored high on biospheric values. 

Within all feedback types a significant positive interaction was found between having been 

asked to set a high goal and egoistic values (see Table 3 and Figures 1 to 3 in Appendix G). This 

indicates that participants who score higher on egoistic values are more motivated to reduce their 

energy consumption when they have been asked to set a high energy conservation goal, irrespective of 

the types of feedback they receive. 

 

Table 3. Regression table for the interaction of personal value orientation and energy conservation 

goal performance. Robust standard errors in parentheses (∗ p < 0.1, ∗∗ p < 0.05,  

∗∗∗ p < 0.01). 
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4.5 Predictors for goal acceptance 

The participants in the goal setting conditions were asked whether they were willing to accept the 

proposed energy conservation goal. In the high goal condition 75.9% of the participants accepted the 

energy conservation goal, for the low goal condition the share was 74.0%. Using a Chi squared test, 

the difference was found to be insignificant, X²(1) = 0.264, p = 0.607. This was also confirmed by the 

results of a logistic regression on goal acceptance, in which the coefficient of the dummy for having 

been asked to set a high (10%) goal is insignificant (see Tables 4 and 5), indicating that the level of 

the proposed energy conservation goal did not affect the likeliness of accepting that goal. 

Age was found to be a significant negative predictor of goal acceptance, at least in the kWh, 

X²(1) = -.011, p = 0.018 and monetary feedback, X²(1) = -.011, p = 0.031, conditions, which suggests 

that younger respondents are, in tendency, more likely to accept an energy saving goal. The altruistic 

value orientation was also found to be a negative predictor of the willingness to accept a conservation 

goal in the kWh, X²(1) = -.061, p = 0.019 and monetary feedback, X²(1) = -.056, p = 0.043, which 

seems counterintuitive. Biospheric values, on the contrary, were found to be significantly positive 

predictors for goal acceptance for every feedback type; kWh, X²(1) = .112, p < 0.001, environmental, 

X²(1) = .104, p < 0.001 and monetary feedback, X²(1) = .112, p < 0.001. The probability of accepting 

an energy conservation goal increases by 3.2 percentage points for every unit increase on the 

biospheric value scale. 

 

4.6 Effects of accepting a conservation goal 

From the analyses presented in Tables 2 and 3 we learned that, on average, having been asked to set 

an energy conservation goal did not influence the motivation to reduce energy consumption in the 

experiment. The coefficient of the goal setting dummy in the logistic regressions turned out to be 

insignificant for all feedback types, with the only exception of the positive effect of having been asked 

to set a high conservation goal in the monetary feedback condition (Table 2) as well as the effect of 

having been asked to set a high goal for egoistic individuals (Table 3). In these regressions, however, 

there is not accounted for whether the participant accepted the energy conservation goal or not, which 

can be considered an indicator of commitment. Therefore, in a next step, the influence of goal 

acceptance on the eventual motivation to reduce energy consumption will be accounted for. Thereby, 

it can be expected that the decision to accept an energy conservation goal is driven by similar 

underlying motivations as the decision to conserve energy.  

Accounting for the endogeneity of goal acceptance, we ran three recursive bivariate probit 

models with the dependent variables being goal acceptance, and willingness to reduce energy 

consumption in response to one of the three feedback conditions. These analyses were made on the 

subsample of respondents that was randomly assigned to one of the two goal conditions, i.e. excluding 
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the control group that was not confronted with an energy conservation goal (N = 446). As can be seen 

in Table 4, a positive influence of goal acceptance was found for the kWh (p < 0.001) and monetary 

feedback (p < 0.048) conditions. The opposite effect was observed for the environmental feedback 

condition, in which goal acceptance turned out to have a negative influence (p < 0.001). This indicates 

that accepting an energy conservation goal increases the motivation to reduce energy consumption in 

response to kWh and monetary feedback but decreases the motivation that a person reduces their 

energy consumption in response to environmental feedback. 

 

 

Table 4. The influence of accepting an energy conservation goal while accounting for the endogeneity 

of goal acceptance. Robust standard errors in parentheses (∗ p < 0.1, ∗∗ p < 0.05,  

∗∗∗ p < 0.01). 

 

When accounting for the dependency between accepting a savings goal and being motivated 

to save energy in response to the feedback, we find that some of the associations observed before 

(Tables 2 and 3) become statistically insignificant. For example, individuals with a biospheric value 

orientation are no longer more strongly motivated by all the feedback types, but especially when 

given environmental feedback. Monetary feedback doesn’t affect their motivation to save energy, 
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while feedback in kWh even seems to decrease their motivation. The altruistic individuals are most 

strongly motivated in the monetary feedback condition, and the egoistic individuals least motivated in 

the kWh feedback condition. Again, no influence of the different feedback types can be observed for 

individuals scoring high on hedonic values.  

Furthermore, respondents with a positive attitude towards energy conservation in everyday 

appliance use, seem most likely to feel motivated to conserve energy when monetary feedback was 

given, while the negative impact of monetary feedback on individuals with a strong positive attitude 

towards environmental conservation gets insignificant. 

 

Table 5. The influence of accepting an energy conservation goal while accounting for the interaction 

of goal level and value orientation. Robust standard errors in parentheses (∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ 

p < 0.01). 

 

As a robustness check, we provide in Table 5 the three bivariate probit models in which the 

possible interaction between the dummy for being in the high goal condition and the value types is 
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accounted for (analogous to Table 3). Even more strongly than in Table 4, we observe that the 

association between biospheric value types and a higher motivation for energy conservation in all 

three feedback types gets insignificant once we account for goal acceptance. The higher motivation of 

biospheric value types thus seems to be captured entirely by the positive influence of commitment in 

the form of goal acceptance, for which scoring high on biospheric values is a strong and consistent 

predictor (upper panel of Table 5). The coefficients of the interactions between egoistic value types 

and being in the high goal condition become even more significant (see Tables 3 and 5). 

 

4.7 Determinants of stated feedback preference 

Finally, participants had been asked which of the feedback types they preferred most. The variables 

which determine the preference for a certain feedback type were analysed with a logistic regression 

(Table 6). Respondents who scored high on hedonic values were less likely to prefer environmental 

feedback, X²(1) = -.175, p = 0.001, and more likely to prefer monetary feedback, X²(1) = .061, p = 

0.029. This is in contrast to the results of the experiment, in which they did not seem to be more or 

less motivated by any of the feedback types. Individuals who scored high on egoistic values were less 

likely to prefer kWh feedback, X²(1) = -.089, p = 0.001, which is partly in line with the observations 

in the experiment (lower panel of Table 4). Instead, they seem more likely to prefer both 

environmental, X²(1) = .105, p = 0.019 and monetary feedback, X²(1) = .050, p = 0.053. People who 

scored high on biospheric values were more likely to prefer environmental feedback, X²(1) = .118, p = 

0.008, and less likely to prefer monetary feedback, X²(1) = -.500, p = 0.055, which partly reflects the 

results of the experiment in that environmental feedback was the type of feedback that motivated 

respondents with biospheric values the most (lower panel of Table 4). No clear preferences for 

altruistic individuals can be derived from Table 6. 

Furthermore, female respondents appear more likely to prefer environmental and monetary 

feedback, which is again in line with the observations from the experiment (Table 3), yet not when 

also accounting for goal acceptance (lower panels of Tables 4 and 5). The influence of a high level of 

education and age is partly, but not consistently, in line with the observations from the experiment: 

highly educated participants are more likely to prefer kWh feedback, X²(1) = .616, p = 0.002, whereas 

lower educated participants prefer monetary feedback, X²(1) = -.600, p = -0.002. When it comes to 

age, older participants are more likely to prefer kWh feedback, X²(1) = .012, p = 0.063, where 

younger participants prefer environmental feedback, X²(1) = -.026, p = 0.020.  

We can therefore conclude that, although, on average, the stated preferences for the different 

feedback types are in stark contrast to the absence of significant differences in the effectiveness of the 

feedback types, we still observe several differences in preferences that are in line with respondents’ 

reactions to the different feedback types in the online experiment. 
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Table 6. The determinants of preference for energy feedback type. Robust standard errors in 

parentheses (∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01). 

 

5. Discussion and conclusions 

Although, on average, we do not find a difference in the effectiveness of the different types of energy 

feedback (kWh, monetary values, environmental values), we observe differences in the effectiveness 

of these three feedback types for individuals with different value orientations. Similarly, while goal 

setting did not consistently prove to be an effective intervention, we find it is effective when 

combined with monetary feedback and for individuals with an egoistic value orientation. In the 

following, we will discuss the Hypotheses presented in Section 2 in the light of our findings.  

Hypothesis 1, which predicted that participants who score high on gain related-, or egoistic 

values would be more motivated to conserve energy in response to monetary feedback, is only partly 

supported by our experimental findings. Individuals with egoistic values were not more willing to 

reduce energy consumption in response to monetary feedback. Rather, they were less likely to be 

motivated in the kWh feedback condition (and in the environmental feedback condition; Table 3 and 

5). This could be indirectly considered as a relatively higher motivation of these individuals to 

conserve energy in the monetary feedback condition. The only situation in which egoistic individuals 

are clearly (and statistically significantly) motivated by monetary feedback is when they have been 

asked to accept a high conservation goal (Tables 3 and 5). To sum up, respondents with an egoistic 

value orientation were in tendency less motivated to conserve energy than the average respondent, 

unless they received monetary feedback or were asked to set themselves a high energy conservation 

goal. Hypothesis 1 is thus supported only indirectly, or under the condition that the respondent was in 

the high goal treatment group. This suggests that individuals with strong egoistic values need a strong 

incentive in the form of a rather large monetary benefit to be motivated to conserve energy at home. 
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Note that in our sample of households only a small part (10,5% of the participants) were considered to 

score high on egoistic values. 

Participants with a hedonic value orientation did not prove to be more or less likely to reduce 

their energy consumption in response to any of the feedback types, which gives support to Hypothesis 

2a. However, we cannot observe that individuals scoring high on hedonic values show an overall 

lower motivation to conserve energy. Hypothesis 2b can thus not be supported. It seems that 

respondents with strong hedonic values perceived the different types of feedback as rather neutral or 

that hedonic values have been outweighed by other value orientations in the experiment.7  

Hypothesis 3a, which predicted that participants who scored high on altruistic values were 

more likely to conserve energy in reaction to environmental feedback, was not supported by the data. 

Altruistic values were not identified as a predictor of energy conservation in response to 

environmental feedback. On the contrary, these values did increase the motivation to reduce energy 

consumption in response to monetary and kWh feedback (Tables 2 and 5). This effect is contrary to 

what would be expected based on theory and previous findings. Monetary incentives have previously 

been linked to egoistic motives for behaviour (Bolderdijk et al., 2013), and egoistic motives are often 

contrary to altruistic motives. People who scored high on altruistic values were also less likely to 

accept a proposed energy conservation goal. Altruistic values, however, did not influence the effect of 

energy conservation goal setting (Tables 3 and 5).  

Despite a consistent (positive) correlation in previous studies (De Groot and Steg, 2007; Steg 

et al., 2014b), and in the current study (r = 0.557 p < 0.001) altruistic and biospheric values did not 

produce similar results. Consistent under all feedback types; people who are more concerned with the 

environment are more likely to reduce energy consumption, especially in response to environmental 

feedback (Tables 1,2). Once accounting for the influence of accepting an energy conservation goal, 

there is a strong association between scoring high on biospheric values and being motivated to 

conserve energy in response to environmental feedback (Table 4), although it gets insignificant once 

accounting for interactions between value type and having been in the high goal condition (Table 5). 

This partly supports Hypothesis 3b, which predicted such a relationship. As mentioned earlier, the 

same cannot be observed for individuals with altruistic values orientation. It could be that the 

correlation between the variables is based on the more normative aspects of the biospheric value 

orientation, but that the willingness to reduce energy consumption is explained by other (more 

environmentally focused) aspects of this value orientation. This is in line with Stern, Dietz, and Kalof 

(1993), who argue that there are different motives for environmental concern.  

Biospheric values increased the likelihood of reducing energy consumption in response to any 

                                                             
7 Descriptive statistics show that (86%) of people who scored high on hedonic values also scored high on both 
altruistic and biospheric values. 
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type of feedback, but in particular in response to environmental feedback when accounting for the 

influence of goal acceptance (Table 4). This is in line with the findings that people with biospheric 

values feel more responsible for the environmental impact of energy consumption (De Groot and 

Steg, 2008) and less frequently leave appliances running on standby mode (Steg et al., 2014b). Our 

findings hence support Hypothesis 3b which predicted that biospheric values increased the motivation 

to conserve energy in response to environmental feedback. For people with (strong) biospheric values 

the strongest motivation to conserve energy was found for environmental feedback. However, these 

people were also more likely to conserve energy in response to any type of feedback as long as the 

influence of accepting the conservation goal was not accounted for (Tables 1-3). Once goal 

acceptance was accounted for, the motivational effect of scoring high on biospheric values was mostly 

captured by the motivational effect from accepting a conservation goal (Tables 4 and 5). For people 

who scored high on biospheric values there was, however, no additional effect of being in a high goal 

condition (Tables 3 and 5). This points towards their intrinsic motivation to engage in environmental 

behaviours, which seems hardly dependent on the presence of extrinsic incentives. 

Most of the participants responded positively towards the invitation to set an energy 

conservation goal. The level of this goal did not influence the likelihood of participants’ acceptance of 

this goal. The findings that goal setting works the best in combination with monetary feedback, 

suggests that goal setting is most effective when it comes to personal gains. The high energy 

conservation goal was most effective for people who scored high on egoistic values, which could also 

be caused by their preoccupation with personal gain. According to the goal framing theory the gain 

goal frame focuses on increasing personal resources. Saving money is a way to achieve this and 

people with high egoistic values are expected to behave accordingly. This is in line with the finding 

that high energy conservation goal setting works when combined with monetary feedback.  

When comparing people’s preference for a certain type of energy feedback and the 

effectiveness of this feedback type, at first sight there doesn’t seem to be a strong relation between the 

two. However, when accounting for the different value types and sociodemographic characteristics, 

some analogy between self-reported preferences and respondents’ willingness to save energy in 

response to the feedback types in the online experiment can be observed. While no strong relationship 

can be observed for individuals scoring high on altruistic and hedonic values, individuals with 

biospheric and egoistic values indicate their preferences in line with the experimental results: 

biospherically oriented individuals have the strongest preference for environmental feedback and 

egoistic individuals have the least preferences for feedback in physical units. Women were partly 

more motivated to reduce their energy consumption in response to monetary and environmental 

feedback, which is also what they expressed when asked about their feedback preferences. Older 

respondents preferred feedback in kWhs, whereas younger respondents preferred feedback in 
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environmental units. Highly educated respondents seem to prefer the feedback in kWh, whereas less 

educated individuals express a preference for monetary feedback. 

Age was also a predictor for goal acceptance, where younger people were more willing to 

accept an energy conservation goal. However, when looking at the actual motivation to reduce energy 

consumption, age was only found to be influential when giving feedback in the kWh condition (Table 

5). Both education and income were not found to be of consistent influence on the acceptance of an 

energy conservation goal or the motivation to reduce energy consumption. These findings indicate 

that the variation in energy behaviour is probably more strongly predicted by interpersonal differences 

in values than by sociodemographic differences. 

The insights summarized above have to be seen in the light of the limitations of our study. All 

results are based on self-reported behaviour and behavioural intentions and the motivation to conserve 

energy was captured in a binary variable. This allows for less variation than continuous scale 

measurement of a household’s actual energy consumption. Future research should therefore 

implement a comparison of different types of energy feedback combined with goal setting in the field. 

In such a setting, it would also be insightful to implement continuous feedback on the progress 

towards attaining the goal - instead of observing a one-time decision to commit to a conservation goal, 

and to study also the long-term effects of the interventions. 
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Appendices 

 

Appendix A: The survey questionnaire 

Dear participant, 

We thank you for your participation in this research. 

Participation remains anonymous and the collected data is confidential. 

Collected data will not be used for commercial activities, only for scientific research. 

 

1. What is your gender? 

 

[] Male  

[] Female 

 

2. What is your age? 

 

…. 

 

The following questions are concerning your energy bill. 

 

Indicate on a scale from 1 to 5 how often you perform the following activities, where a higher value 

indicates a higher frequency. 

 

3. When you receive your energy bill, do you read the specifications of your energy usage? 

 

Frequency   Never  Sometimes  Always 

 

4. When you receive your energy bill, do you compare it to previous energy bills? 

 

Frequency   Never  Sometimes  Always 

 

 5.  How much energy do you think a computer uses daily in standby mode? 

 

Consumption  0 kWh  0.37 kWh 20 kWh  4 kWh  0.05kWh 
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6. A. (33.33% of the participants) Imagine your energy provider invites you to set yourself an 

energy conservation goal of 10%. This means that in the coming month you will need to use 10% less 

energy than the same month in 2016. Would you be willing to set yourself that goal? 

 

B. (33.33% of the participants) Imagine your energy provider invites you to set yourself an energy 

conservation goal of 2%. This means that in the coming month you will need to use 10% less energy 

than the same month in 2016. Would you be willing to set yourself that goal? 

 

C. (33.33% of the participants) Do you have a smart meter? (this means that you receive an ‘overview 

usage smart meter’ from your energy provider every two months) 

 

Yes / No 

 

Yes -> You have agreed to set yourself an energy conservation goal. Keep this in mind while 

answering the next questions. 

 

~random order~ 

 

7. Would you be willing to turn your standby appliances (computer, television, coffee machine, 

microwave) completely off on a daily basis in order to conserve 37.5 kWh electricity per month (450 

kWh per year)? 

 

Yes / No 

 

8. Would you be willing to turn your standby appliances (computer, television, coffee machine, 

microwave) completely off on a daily basis in order to reduce your monthly environmental impact by 

an equivalent of 123.28 kilometres driven by car (1479.38) kilometres per year)? 

 

Yes / No 

 

9. Would you be willing to turn your standby appliances (computer, television, coffee machine, 

microwave) completely off on a daily basis in order to reduce your energy bill by 8.21 euros per 

month (99 euros per year)? 

 

Yes / No 
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10. On the next page you will find 16 values. Behind each value there is a short explanation 

concerning the meaning of the value. You have to rate how important each value is for you AS A 

GUIDING PRINCIPLE IN YOUR LIFE. 

The rating scale is as follows: 

-1 means the value is opposed to the principles that guide you 

0  means the value is not important at all; it is not relevant as a guiding principle in  your life 

3   means the value is important 

6   means the value is very important 

7    means the value is of supreme importance as a guiding principle in your life; ordinarily  there are 

no more than two such values 

Your scores can vary of -1 up to 7. The higher the number (-1, 0, 1, 2, 3, 4, 5, 6, 7), the more 

important the value is as a guiding principle in YOUR life. Try to distinguish as much as possible 

between the values by using all the numbers.   
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11.  Do you consider environmental impact when making choices about everyday behaviour (e.g. 

doing groceries, using transport or waste disposal)? 

Frequency Never  Sometimes  Always 

 

12.  Do you consider energy conservation in everyday appliance use (e.g. computer, television or 

washing machine)? 

Frequency Never  Sometimes  Always 

  

13. How often do you completely turn off standby devices (computer, television, coffee machine, 

microwave)? 

 

Frequency Never  Sometimes  Always 

 

 

14.  How much Euros do you think one kWh costs on average in Holland? 

 

€…. 

 

 

These are different ways of displaying energy feedback. 

 

15. Which type of energy feedback do you prefer? 

 

a. kWh 

b. Euro 

c. Converted in kilometres driven by car 

 

16. How much is the monthly income of your household? 

 

€…. 

 

17. How much is your household’s energy bill per month on average? 

 

€…. 
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18. What is the highest level of education you have completed? 

[] primary education (basisschool) 

[] secondary education (middelbare school) 

[] vocational education (MBO) 

[] higher vocational education (HBO) 

[] university bachelor’s degree (WO bachelor) 

[] university master’s degree (WO master) 

[] PhD 

[] none 
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Appendix B: Energy feedback value calculation  

According to https://www.energievergelijken.nl/nl/energieverbruik/energie-besparen the average 

Dutch household consumes 450 kWh per year on devices that are in standby mode. 

  

This adds up to (450 / 12) 37.5 kWh monthly. 

  

According to https://co2emissiefactoren.nl/wp-content/uploads/2015/01/2015-01-Elektriciteit.pdf the 

average amount of CO2 released in the production of 1 kWh of the power delivered by the Dutch grid 

is 0.526 kg. 

  

This adds up to (37.5 * 0.526) 19.7 kilograms of CO2 produced per month. 

  

According to https://www.cbs.nl/nl-nl/nieuws/2016/20/personenauto-s-steeds-ouder the average age 

for a car in Holland is 10.4 years. http://www.clo.nl/indicatoren/nl013412-koolstofdioxide-emissie-

per-voertuigkilometer-voor-personenautos indicates an average emission of 0.160 kg of CO2 per 

kilometre driven in a car produced in 2006. 

  

This adds up to the environmental impact of (19.7/0.160) 123.28 kilometres driven monthly, and 

(123.28 * 12) 1479.38 km per year. 

  

According to http://www.energiesite.nl/begrippen/kwh-prijs/ the average price for a kWh of power 

delivered by the Dutch grid is € 0.22. 

  

This adds up to (37.5 * 0.22) € 8.25 per month and € 99.- per year. 
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Appendix C: Variable descriptives 
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Appendix D: Combined chi squared table 

 

 

* indicates a significant difference between two conditions. 

 

Appendix E: Cochran’s Q test table 

 

a. 1 is treated as a success 

 

Appendix F: Multicollinearity test table 
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Appendix G: Conditional marginal effects for egoistic values 

  

 
Figure A1. Conditional marginal effects for egoistic values within kWh feedback 

 

 

Figure A2. Conditional marginal effects for egoistic values within environmental feedback 
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 Figure A.3. Conditional marginal effects for egoistic values within monetary feedback 

 


