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Abstract  

 

This thesis examines nudges that via peer comparisons of domestic electricity use aims at 

motivating households to conserve energy. Nudges are generally acknowledged to be cost 

effective and able to induce a positive behavioral change. However, some researchers argue 

that there is an often overlooked cost associated with nudges in terms of psychological benefits 

or costs for the individual. The main objective is to study if the potential utility loss, or 

discomfort, associated with sharing information about household consumption of electricity 

varies within the population. Statistical methods make it possible to explicitly estimate the 

compensations needed for households to provide private information regarding their energy 

use. A latent class analysis is used to examine taste heterogeneity, whether preferences differ 

between different groups of electricity consumers and how socioeconomic factors relate to 

possible taste heterogeneity.  

In general, the results are expected and overall predict that sharing information is associated 

with a cost for the consumer. Turning to the distribution of preferences, the results predict that 

there are groups within the population that are affected differently by nudges. These results 

pinpoint the importance of taking the cost incurred on the individual, by the nudge itself, into 

account and provide a key aspect for policy makers to consider when implementing nudge 

programs.   
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1. Introduction  
 

In this thesis I will analyze Swedish households’ preferences for demand management of their 

electricity use in general, and their preferences for sharing information about their consumption 

in particular. To analyze this, I use data from a hypothetical choice experiment where 

respondents had to choose between three electricity contracts. The choices of contracts reveal 

preferences for attributes related to external control of heating, household electricity and 

information dissemination. A latent class analysis is used to examine if there exist groups within 

the population, among which preferences for sharing information differ.  

 

Due to challenges on the electricity market, such as the electrification of sectors, there is a need 

to spur demand flexibility in such a way that consumers adjust their consumption of electricity 

to the availability of electricity. Economic incentives that aims at smoothening electricity use, 

such as dynamic pricing1, has proven to have a limited impact on consumption due to 

households’ inelasticity and inattentiveness to prices (Vesterberg, 2016). Given this limited 

response to monetary incentives, policy makers have an interest in finding complimentary and 

cost effective strategies to encourage a more flexible demand as well as an overall reduction in 

energy consumption. With the import of insights from behavioral science into the field of 

economics there has been an increasing interest in non-price policy instruments such as nudges2. 

There is a growing literature suggesting that nudges that provide peer comparisons of electricity 

use has potential to be an effective policy instrument for energy conservation, see e.g. Allcott 

(2011); Ayres, Raseman, & Shih, (2013). The effect on behavior this type of nudge has is 

explained by the fact that it alludes to social norms. Briefly explained, social norms are informal 

understandings that govern the behavior of members of a society. Social norms differ from 

formal norms (such as laws) and moral norms. Where moral norms are internalized such that 

the individual’s behavior is self-sanctioning, e.g. getting bad conscious from breaking the norm, 

social norms are enforced by approval or disapproval of others. Hence, some observability or 

normative expectations are required for individuals to conform to social norms (Young, 2014).  

                                                           
1 Dynamic pricing is when the price facing end-consumers changes at least once per 24 h. 
2 Nudges are any changes that alter people’s behavior in a predictable way without restricting choices or 

significantly changing economic incentives (Thaler & Sunstein, 2008). 
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Electricity use is (in most cases) not visible for neighbors or other people. Peer-comparisons 

introduce an element of observability and implicitly communicates a social norm to conserve 

electricity. Nudges that allude to social norms via peer-comparisons will henceforth be referred 

to as “social nudges”. 

In practice, one way of making households’ consumption comparable to neighboring 

households is as done in the home energy report (HER), discussed in more detail in Section 2.2. 

Based on data from their electricity company, households earn one smiley face for using less 

electricity than their mean neighbor and two smiley faces for using less electricity than their 

efficient neighbors. When analyzing the effect of this nudge on American households, it was 

found that individual households’ demand for electricity on average dropped by two percent 

when exposed to information about their consumption relative to other comparable households 

(Allcott, 2011).  

From a policy maker’s perspective, exploiting the mechanisms through which social norms 

affect our behavior can be a powerful and efficient tool. Social nudges are often associated with 

low implementation costs - a one sheet piece of information is often sufficient. The low cost 

and the positive behavioral change the nudge can induce create a high cost-benefit ratio. 

However, to base the success of a social nudge on these measures alone can be misleading from 

a social welfare perspective. In standard evaluations the costs or benefits that originate from the 

social nudge itself is often overlooked. Researchers argue that social nudges may directly 

impose positive or negative utility in terms of psychological benefits or costs for the individual 

(Allcott & Kessler, 2019); (Glaeser, 2005). To see that comparable neighbors consume less 

(more) energy could increase (decrease) feelings of guilt about contributing to a problem, 

thereby affecting individuals’ utility. The extent to which individuals are concerned about this 

may vary – some people may not care how their electricity consumption relate to neighbors and 

thus, sharing information might only affect their utility marginally. Further, there is an integrity 

aspect of sharing information. All households’ might not feel comfortable with an external actor 

handling their private information. To this background, there is reason to believe that there are 

groups within the population that are affected differently by a social nudge.  

 

The main objective with this thesis is to study if the potential utility loss, or discomfort, 

associated with sharing information about household consumption of electricity varies within 

the population. By the use of a so-called choice experiment, respondents are set out to choose 
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between hypothetical electricity contracts. When choosing a contract, respondents make trade-

offs between attributes and implicitly reveal their preferences. By altering the attribute levels 

across and within choice sets one can measure the impact of each attribute on the choice of 

contract. Statistical methods make it possible to explicitly estimate the compensations needed 

for households to provide private information regarding their energy use. Further, a latent class 

analysis is used to examine taste heterogeneity and, in particular, if preferences differ between 

different groups of electricity consumers. The effect on utility from sharing information is 

potentially related to socioeconomic factors such as e.g. age, gender and income. Latent class 

analysis allows to examine how these variables relate to possible taste heterogeneity.  

 

From a policy point of view, understanding how social nudges affect people’s utility is crucial 

in order to account for all costs or benefits when evaluation social nudge programs. Detecting 

groups within a population that are willing to share information against a very low - or no - 

compensation open up the possibility of implementing social nudges where the (moral) cost for 

the recipients is low. On the contrary, if there are groups that suffer a utility loss from social 

nudges, this cost should be considered in the evaluation. It is reasonable to think that these 

groups should be compensated for the utility loss in order to make them as well off as they were 

before the nudge. 

 

The remaining part of the thesis proceeds as follows: a brief overview of the problems 

surrounding the Swedish electricity market and how social nudges can be a part of the solution 

to these (at least to some extent). Further, social norms are explained in an economic setting 

followed by an empirical specification of the model. Last, results are presented and followed 

by a summary and discussion.  
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2. Theoretical framework  
 

2.1 Sweden’s electricity market, demand flexibility and direct load control contracts 

 

The electricity market in Sweden has experienced major changes via deregulations in the 1990s, 

new technologies and changes in the production mix. The share of renewable energy in form of 

wind and solar power has increased sharply for the last 10 years and as the share of intermittent 

electricity3 increases, so does the demand for flexibility in form of balancing and back-up 

power. Along with the daily and seasonal peak hours of demand, there is a need to spur demand 

flexibility, so consumers adjust their consumption to the availability of electricity. Demand 

flexibility is likely to reduce the need for investments in the local power grid systems (at least 

to some degree) as well as it reduces the risk of power outages (Broberg et al., 2014). As well, 

an overall reduction of electricity at a household level is needed as the electrification of sectors 

continues. As the demand for electricity increases with the electrification of e.g. the 

transportation sector, electricity becomes more of a scarce resource.  

The economic incentives for the consumers to reduce their demand momentarily is however 

rather weak since retail prices often are averages over a longer period of time, e.g. a month. 

Recently, real-time pricing and other type of dynamic-pricing contracts, that to a larger extent 

reflect the true marginal cost of electricity generation, have been implemented in Sweden and 

elsewhere. However, households’ interest in such contracts has so far been limited: by 2014, 

only about 0.2 percent of the Swedish households has signed real-time contracts (Swedish 

Energy Markets Inspectorate, 2014).  

An alternative approach to real-time pricing is to allow direct management of households' 

power consumption through agreements on power reductions. Contracts can be designed to 

allow an external actor to remotely control and reduce the electricity usage when the supply is 

stretched4. For example, consumers may sign a contract specifying that an external actor may 

adjust the domestic heating system during cold periods, or block the dishwasher during 

dinnertime. Information on household electricity use allows for greater predictability in the 

electrical system as well as it can be used in peer-comparison programs. However, the 

                                                           
3 An intermittent energy source is any source of energy that is not continuously available for conversion into 

electricity and outside direct control because the used primary energy cannot be stored. Intermittent energy 

cannot be dispatched to meet the demand on the electricity market. 
4 This type of contract is called ’direct load control contracts’ (DLC). 
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restrictions and letting an external actor analyze the energy consumption may impose a 

disutility and discomfort at the household level.  

 

2.2 Social norms and moral costs  
 

Social norms are unwritten rules of behavior and thus distinguished from formal norms such as 

laws and other written rules. The definition of social norms varies across disciplines. Within 

the economic literature the concept of social norms is often defined as “the predominant 

behavioral pattern within a group, supported by shared understanding of acceptable actions and 

sustained through social interactions within that group” (Nyborg et al., 2016). These 

interactions to uphold a social norm could be desire to coordinate (e.g., we have the same 

meaning of words), fear of being sanctioned (as one gets when smoking indoors) or signaling 

membership to a group. Studies show that social norms not only encourage, but also guide 

behaviors in direct ways (Nyborg, 2003). Further, social norms are deeply embedded in our 

way of acting and thinking, to the extent that we often follow them unconsciously. Their 

importance in social and economic relationships are often underestimated or even ignored in 

economic models that typically assume fully rational agents. When the classical economic 

models expand to include social norms it is thus necessary to understand the underlying 

mechanisms through which social norms operate, in order to fully exploit them as a policy tool 

(Young, 2014).  

 

To fully understand the nature of social norms and how they affect our behavior it is necessary 

to understand the concept of conformity. Simply put, conformity is the tendency to copy the 

most prevalent behavior in a population. Conformity is proposed to explain why social norms 

has such a big impact on behavior (White et al., 2009). When conformity is included in the 

classical theories of consumption behavior, monetary variables such as relative prices and 

income may have much less explanatory power. In these models, there is a cost associated with 

not conforming, why the behavior of surrounding peers influences the individual’s choice. 

Conformity goes both ways, as in the example with recycling. If your neighbors choose to 
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recycle, a household will feel a strong social pressure to also recycle. If the neighbors choose 

not to recycle, conformity will work against recycling (Nyborg, 2003)5.  

 

The concept of social norms has also been incorporated into the theory of utility maximization. 

The underlying argument is that utility maximization is not only influenced by wealth or 

consumption maximization, but also by an individual’s desire to “do the right thing” or “to fit 

in”. Following the model used in Levitt & List (2007) a single action affect an individual’s 

utility through two channels, the first being the individual’s wealth. The other effect is the moral 

cost or benefit that is associated with the action. A moral cost may arise when an individual 

makes a decision he or she considers to be immoral, anti-social6, or not in line with his or her 

own identity. There are many aspects that determines the moral cost for an individual and they 

are likely to vary across culture, religion and social groups in the society. For simplicity the 

aspects influencing the moral payoff can be restricted to three. (1) The external effects the action 

generates upon others. The greater the negative impact on others, the more negative is the moral 

payoff. (2) The set of social norms or legal rules that govern the behavior in a specific society. 

If a particular behavior is illegal, participating in it may incur an additional cost to the 

individual. Informal institutions, like social norms, are assumed to work in the same way. If 

there is a strong social norm against a certain behavior in a society, a cost is associated with 

partaking in that behavior. (3) The moral cost or benefit an individual experience depends on 

whether and to what extent the decision making is scrutinized. The nature of the action, if it is 

completely anonymous, televised or monitored by an experimenter, is a determinant of the 

moral payoff.  The extent of scrutiny is assumed to be positively correlated with the moral cost 

(Levitt & List, 2007). 

The concept of moral cost is appropriate in the setting of social nudges and electricity since 

energy production causes environmental external effects. Further, the process of information 

being collected, analyzed and finally used in social nudges scrutinize energy use as well as it 

present social norms. Information sharing may however give rise to integrity issues and it is not 

clear that customers want to give away information for free. Therefore, it is important to 

estimate the compensation households demand to make up for this disutility. For a more 

                                                           
5 See (Farrow, 2017) for more examples of how conformity in introduced in economic models. 
6 Anti-social behaviors are actions that harm or lack consideration for the well-being of others. 
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detailed analysis on households’ preferences for attributes of remote control of heating and 

electricity, see Broberg & Persson (2016).  

 

 

3. Previous studies on peer-comparisons in electricity markets 
 

A non-price energy conservation program that has been subject to several studies is the home 

energy report (HER) program. HER consists of a one-page letter that provide useful tips to 

conserve electricity and relates the household’s energy use to that of its closest neighbors. 

Together, this information communicates the existence of a social norm to conserve energy, 

which indirectly suggests that following that norm is expected. Most studies that evaluate this 

nudge focus on the implementation costs and the reduction in electricity consumption, ignoring 

costs or benefit that might origin from the nudge itself, see e.g. Ayres, Raseman, and Shih 

(2013) and Allcott (2011). 

In a field experiment study from 2019, Allcott and Kessler aims at addressing the welfare 

change that originate from other factors than the value of energy saved in the evaluation of the 

program. Allcott and Kessler follow Levitt and Lists (2007) model of moral cost and present a 

model where a nudge can have different effects on welfare, depending on moral cost. In the 

case where there is no moral cost and the nudge only provides information or eliminates bias 

there will be a net welfare gain. The loss in utility from consuming less electricity is outweighed 

by the amount of money the consumer saves. Now, if the nudge raises a moral cost for the 

consumer, i.e. if the nudge stigmatizes a certain behavior leading to a feeling of guilt, the effect 

on the net welfare for the consumer will not be the same as in the previous case. As before, the 

initial effect of the nudge will be a reduction of the amount consumed, leading to an increase 

in utility from the money saved. However, this may only partly make up for the utility loss the 

individual experiences from the reduction in consumption plus the additional decrease in utility 

originating from the stigmatization of the nudge.  

Allcott and Kessler argue that willingness to pay for an additional year of HERs is an accurate 

measure of recipients’ welfare from the reports. WTP was obtained by using multiple price lists 

where respondents where to trade off next year’s HERs with checks for different amounts of 

money. Their results indicate that most people are positive towards the report (average WTP is 
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about $3), indicating that this nudge do incur a welfare gain for consumers - the reports provide 

useful information on how to save money by reducing electricity use. Although, 34 percent 

have weakly negative WTP, meaning they prefer not to be nudged even if the nudge is free. 

Allcott and Kessler argue that if receiving HERs decreases welfare, the decrease should be 

greater for households that consume a lot of electricity relative to their neighbors, since moral 

cost is assumed to depend on consumption relative to the social norm. This is rather intuitively, 

an increase in moral cost hurt households that consume a lot of electricity more - just as an 

actual price change affects expenditures more for high demand consumers. Allcott and Kessler 

test this by asking respondents how HERs made them feel. Feelings like inspired, pressured, 

proud or guilty where used to proxy positive and negative aspects of moral utility. The reported 

results show that while households that consume a lot of electricity expect higher savings (from 

reduction in electricity) they are more likely to report negative affect (pressured and guilty) and 

are less likely to report positive affect. They also find that WTP is lower for a group that 

received a survey version that reminded people that the HERs compare their energy use to their 

neighbors’ use. They argue that this is consistent with the hypothesis that the peer-comparison 

aspect of the HERs affect the moral cost for the recipient.  

 

Allcott and Kessler pinpoint the important, but often ignored, perspective of moral costs in 

evaluations of nudges, as well as they are able to quantify the effect of this on consumer 

welfare. This thesis aims at quantifying the welfare effect as well, however by using a 

different statistical method and thereby being able to detect if the effect differ among groups 

in the population.  
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4. Method and data 
 

To analyze household’s preferences for sharing information about their use of electricity, a 

choice experiment method with stated preferences was used. Choice experiments are common 

within non-market valuation of environmental goods since it allow to estimate monetary values 

for non-market goods and calculating individuals’ marginal willingness to pay for different 

attributes while holding all else constant. In addition, it enables a valuation for product specific 

attributes as opposed to the whole product (Lancaster, 1966). 

 

4.1 The choice experiment  

 

The hypothetical contracts in the choice experiment include various levels of constraints in the 

household’s energy use with respect to time of day (morning and evening) and type of usage 

(heating or household electricity). Further, one attribute relates to if respondents are willing to 

be part of peer comparisons (sharing information). This attribute is intended to capture the 

integrity aspect that giving up information about electricity use might give rise to. Each contract 

is characterized by five attributes, of which three relate to external control, one to information 

sharing and one to annual monetary compensation7. Table 1 summarizes the attributes and their 

respective levels. In the questionnaire the respondents faced the same information ahead of the 

choice sets.  

                                                           
7 A template of a choice set is found in Appendix A. 
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Table 1 Attributes and their respective levels 
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4.2 Experimental design and data  

 

In total, twelve choice sets were used in the experiment. To ease the cognitive burden on the 

respondents, the choice sets were divided in two blocks, resulting in six randomly ordered 

choice situations for each respondent. In each choice set respondents were to choose between 

three generic and hypothetical electricity contracts. When choosing a contract, respondents 

make trade-offs between attributes and implicitly reveal their preferences. By altering the 

attribute levels across and within choice sets one can measure the impact of each attribute on 

the choice of contract. One of the three contracts is a status quo (SQ) contract, where the 

attribute levels are “as today”. The importance of this option is stressed within the choice 

experiment literature since respondents should not be forced to make a choice. Forced choices 

may cause the respondents to protest by not considering the trade-offs when choosing contract, 

resulting in misleading estimates.  

Apart from the choice experiment section of the survey, there is one part with questions related 

to energy issues in general and one part collecting socioeconomic information. The sample 

consists of 918 respondents (Swedish citizens) and was collected in June 2014. In total, 5907 

panelists were invited to answer the survey. The respondents were collected according to age, 

gender and place of residence to be representative for the Swedish population. 

 

4.3 Possible biases  
 

In choice experiments, the choice sets often contain plenty of detailed information about the 

alternatives and the attributes.  Hence, making trade-offs and choosing an alternative require 

considerable cognitive effort of the respondents. One way for respondents to avoid making 

difficult trade-offs is to repeatedly choose the SQ-alternative. In a choice design, the SQ- 

alternative acts both as a potential choice in that the respondent may feel that it is most in line 

with their preferences, or it may act as a default response which individuals decide on in order 

to ‘not choose’. Status quo bias is rather well documented and refer to individuals’ tendency to 

remain at the existing state and is likely to bias results downwards (Boxall, Adamowicz, 2009). 

An experimental design that includes stated preferences is typically associated with 

hypothetical bias. The bias is caused, among other factors, by the lack of real payment 

responsibility and the understanding of consequences. Another source of this bias is preference 
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uncertainty that refers to the problem of people not having well defined preferences for the 

particular items to be valued. Hypothetical bias may lead to an overstatement of the WTP 

measure.  

Another issue may be that of voluntary response bias since the respondents of this survey are 

self-selected. This may result in a sample overrepresented by individuals who have strong 

opinions. It is however difficult to anticipate in what direction this may bias the results. The 

survey may attract people who are averse and have strong feelings against DLC-inspired 

electricity contracts, as well as it may attract individuals who have strong, positive opinions 

towards this.  

  

Table 2 presents relevant descriptive statistics.8 

Table 2 Description of variables 

Variable name Description  Mean or share 

Age Continuous variable 54,79 

Male 1 if male, 0 otherwise 0,40 

Income 1 if income >SEK30.000 SEK net, 0 if income < SEK29.999 net 0,21 

Direct electric heating  1 if they have direct electric heating el, 0 otherwise 0,07 

Apartment  1 if they live in an apartment, 0 otherwise 0,42 

Adults  1 if there are 2 or more adults in the household, 0 otherwise 0,71 

Index Interval of (-1; 1) A positive index indicate 'green preferences' -0,0013 

 

 

4.4 Empirical specification  

 

The choice experiment method is rooted in the behavioral framework of random utility, which 

set discrete choices in a utility-maximizing context. Given a set of alternatives, the decision 

maker is assumed to choose the alternative that maximizes his or her utility (McFadden, 1974). 

The utility of an individual is unknown and can be decomposed into one observable component 

and one unobservable component. The decomposition of the utility individual q gets 

from choosing alternative (contract) j in choice situation c can be expressed as: 

                                                           
8 The variable ‘index’ is generated by using factor analysis and captures preferences for energy efficiency when 

purchasing new electronic devices and home appliances. 
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𝑈𝑞𝑐𝑗 =  𝛽𝑞
′ 𝑋𝑞𝑐𝑗 +  𝜀𝑞𝑐𝑗  (1) 

 

Where 𝑋𝑞𝑐𝑗 is a vector of observable variables, including the attributes of the alternative j, and 

socioeconomic characteristics of individual q. 𝛽𝑞
′   is a vector of coefficients corresponding to 

the variables including the alternative specific constant (ASC) (explained and discussed at the 

end of this section) and 𝜀𝑞𝑐𝑗 is an error term that captures all unobserved factors that affect an 

individual’s choice.   

 

Hence, the probability that a respondent chooses contract j within a specific choice set c is:  

 

𝑃𝑞𝑐𝑗 = 𝑃(𝑈𝑞𝑐𝑗 > 𝑈𝑞𝑐𝑖) =  𝑃(𝛽𝑞
′ 𝑋𝑞𝑐𝑗 + 𝜀𝑞𝑐𝑗 > 𝛽𝑞

′ 𝑋𝑞𝑐𝑖 + 𝜀𝑞𝑐𝑖), ∀ 𝑗 ∊ 𝐶, 𝑗 ≠ 𝑖 (2) 

 

Where C contains all alternatives in the choice set.  

 

Converting the random utility model into a choice model requires certain assumptions about 

the distribution of the error terms. Assuming that the random error terms follow the type I 

extreme value distribution and are independently and identically distributed (IID) across 

alternatives and observations, a multinomial logit model (MNL) is obtained (McFadden, 1974).  

MNL generalizes logistic regression to the multiclass case, i.e. where there are more than two 

possible discrete outcomes. In the MNL model, the choice probability in equation (2) is 

expressed as:  

 

𝑃𝑞𝑐𝑗 = exp(𝛽𝑞
′ 𝑋𝑞𝑐𝑗) ∑ exp (𝛽𝑞

′ 𝑋𝑞𝑐𝑖)
𝐶
𝑖=1⁄  (3) 

 

The foundation of choice experiments is the assumption that the demand for a goods is derived 

from the attributes that constitute the good, rather than the good itself. Given this specification 

of utility, 𝛽𝑞  represent taste among respondents. When estimating the model, 𝛽𝑞 reflect the 

weights that respondents attach to each of the attributes or, in terms of utility, the marginal 

utility of that specific attribute (Hensher, Rose, & Greene, 2015).   

 

Respondents’ willingness to accept represents the amount of money that must be given or taken 

away from a person to make him or her as well off after a change, as they were before a change. 
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The marginal WTA of a change in attribute levels is expressed as the ratio between the 

coefficient of the specific attribute and the compensation in price, as follows:  

 

𝑊𝑇𝐴𝑗 =  
−𝛽𝑗

𝛽𝑐𝑜𝑚𝑝
 (4) 

 

 

The standard assumption in MNL is that the errors are independently and identically distributed 

across individuals and alternative choices. MNL is associated with the restricting assumptions 

that:  

 

(i) Preferences are homogeneous over respondents  

(ii) Choices conform to the Independence of Irrelevant Alternatives (IIA) assumption9 

 

Accounting for preference heterogeneity will provide a broader and more life-like analysis. In 

the present context, for instance, there may exist groups in the population that have strong 

preferences against sharing information about their electricity use, whereas others groups may 

be more or less indifferent towards sharing information. The assumption of homogeneous 

preferences can be relaxed in an MNL model, to some extent, by interaction terms between 

individual-specific characteristics and various attributes of the alternative10. However, this 

requires a priori selection of key individual characteristics and attributes. Further, it is likely 

that some of the preference heterogeneity is related to unobservable personal characteristics 

that are not captured with these interaction terms.  

In a latent class model (LC), preference heterogeneity is captured by membership in distinct 

classes. The population is assumed to consist of a finite number of groups (classes) of 

individuals. The classes are heterogeneous, with common parameters (β) for the members of 

the group. Preferences are thus assumed to be homogeneous within the class, but vary between 

classes. Individuals are implicitly sorted into a set of classes based on their pattern of answers 

on a set of categorical variables. The probability for an individual q to choose alternative j 

depends on the class one belongs to, s, and can be expressed as:  

 

                                                           
9 The assumption states that the relative likelihood of choosing A over B will not change based on whether a 

third alternative, C is present or absent. 
10 Another statistical method that allows for preference to vary among respondents is the random parameter logit 

model. See Broberg & Persson (2016) for a more detailed discussion and results using a RPL model on this data. 
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𝑃𝑗𝑞|𝑠 = exp (𝛽𝑠
′𝑋𝑗𝑞) ∑ exp (𝛽𝑠

′𝑋𝑖𝑞)

𝑆

𝑠=1

⁄   

  

One of the advantages of LC analysis is that independent variables that are assumed to be 

constant across alternatives and choice sets for the same individual can be specified. This 

enables an analysis of how such variables affect the probability of belonging to a certain class 

(Hess, 2014). In other words, a LC model allocate individuals to different classes depending on 

their socio-demographic characteristics. Variables like income, age or housing size may be 

assumed to have an effect on class probability (the probability of belonging to a certain class). 

 

A LC model cannot be estimated unless the number of classes, S, is specified. Deciding the 

number of S is a central issue in LCA and there is no statistical test to fully ensure the number 

of classes. One method recommended in the economic latent class literature is to use 

information criterion scores, where lowest score best. Here, the Bayesian information criterion 

(BIC) and the consistent Akaike information criterion (CAIC) are used to select the preferred 

model in terms of the number of classes. 

 

 

I section 3.2, the importance of a SQ alternative is emphasized. In the estimation, the 

preferences for the SQ- alternative is captured by including a particular coefficient (alternative 

specific constant) for the SQ- alternative. When estimated, the ASC represents the utility from 

having an electricity contract “as today”, relative to any of the other two alternatives (regardless 

of the attribute levels defining them). 
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5. Results  
 

5.1 Multinomial logit and willingness to accept 

 

Table 3 presents the results from the MNL-model with the corresponding WTA for each 

attribute. WTA reflects the compensation respondents demand for allowing the restrictions 

associated with the attributes. All variables (attribute levels), except ‘extreme occasions’ and 

‘annual compensation’, are dummy coded to reflect possible non-linear effects on the 

probability of choosing a contract. Annual compensation and extreme occasions are assumed 

to have a linear effect on the choice of contract. The results in table 3 are replicated from 

Broberg and Persson (2016). 

 

Table 3 Parameter estimates and WTA from the multinomial model 

 

As seen in table 3, all significant attributes relating to systematic control of the households’ 

energy use contribute negatively to utility (i.e. the choice of contract). This imply that the 

probability of choosing a contract decreases if the contract includes any of these attributes. The 

negative impact on utility is expected as external control prevents people from using energy 

when they want. The compensation needed to accept the respective restriction lies in the range 

between SEK61 and SEK1049. The size of these compensations and the prospects of actually 

       

Attributes  
 

Coeff (s.e.) 
    

Willingness to accept, 
SEKa 

 

          

Heating, 7-10 am -0,1917** (0,0723)   597** (244) 

Heating, 5-8 pm -0,2749*** (0,0500)   833*** (205) 

Domestic electricity, 7-10 am -0,2280*** (0,0667)   691*** (185) 

Domestic electricity, 5-8 pm -0,3464*** (0,0594)   1 049*** (185) 

Extreme occasions/day -0,0203*** (0,0064)   61*** (21) 

Information, yes -0,0297 (0,0487)   90 (146) 

ASC (SQ) 0,0003301*** (0,0307)    -2 701*** (246) 

Annual compensation 0,8917*** (0,0750)    

     
Log likelihood -5351,657    
Pseudo R² 0,116    
No. of respondents 918    
No. of observations 5508       
a Estimated with the nlcom command in STATA. 
SEK/€ ≈ 9.     
* Significant at 10% level.      
** Significant at 5%.     
*** Significant at 1%.     
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receiving them in a policy context is discussed in section 5. Restrictions during evenings 

generate a greater loss in utility compared to the same restrictions during mornings. This may 

be explained by the fact that people are normally at home in the evening, while they are off to 

work or school in the morning, and may therefore experience a greater discomfort from external 

control during those hours. For the attribute related to accepting external control during extreme 

occasions, the respondents demand a compensation corresponding to SEK61 per day of 

‘extreme occasion’.  

The attribute of interest for this thesis is that of preferences for sharing information about 

households’ electricity consumption and the comparison with peers. Sharing information has a 

negative but insignificant effect on the probability of choosing such a contract. The negative 

effect may be explained by the integrity aspect from letting an external actor handle individuals’ 

private information. Another interpretation is the link between peer-comparisons and social 

norms. In such a context, this result indicate that individuals get disutility from peer-

comparisons. These interpretations should however be made with cautions since the estimate, 

as mentioned, is not significant. 

Finally, the alternative specific constant is specified such that it reflects any preferences for the 

SQ-alternative relative to the other two alternatives. The result show that this effect is 

significant and that individuals require a substantial amount of money corresponding to 

SEK2701. This result is to be interpreted as the monetary compensation people in general need 

to even consider anything else than the status quo.  

 

5.2 Latent class and willingness to accept  

 

As discussed in section 3.3 the measures BIC and CAIC were applied to help determine the 

number of latent classes. The test is summarized in table 4.  
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Table 4 Determining the number of classes 

 

 

 

 

 

 

As seen in table 4, a model with four classes scores lowest with both BIC and CAIC. Hence, a 

model with four latent classes is the preferred specification. 

 

Table 5 present the results from estimating the LC model. 

 

Table 5 Parameter estimates from the LC model 

 

 

No. of classes Log-likelihood BIC CAIC 

2 -3818,602 7800,885 7824,885 

3 -3688,449 7649,698 7689,698 

4 -3612,938 7607,797 7663,698 

5 -3585,868 7662,778 7734,778 

6 -3553,109 7706,39 7794,38 

7 -3536,244 7781,771 7885,771 

  
 
Coeff        

Attributes  (s.e.)       
  Class 1   Class2   Class 3   Class 4 

Heating, 7-10 am -1,298***  
 

-0,213  -0,177   0,577**  

 (0,438)   (0,353)  (0,189)  (0,212) 

Heating, 5-8 p m -1,246*  -0,490   -0,603***   -0,107  

  (0,637)  (0,312)  (0,153)  (0,146) 

Domestic electricity, 7-10 am -2,06***   -0,357   -0,872***   0,069  

 (0,618)  (0,398)  (0,157)  (0,210) 

Domestic electricity, 5-8 pm -2,138***   -0,937**   -1,625***   0,163  

 (0,518)  (0,385)  (0,161)  (0,163) 

Extreme occasions/day -0,147**   -0,068*   -0,023   0,006 

 (0,064)  (0,035)  (0,018)  (0,014) 

Information, yes 0,615  1,003***   -0,413***   -0,465***  

 (0,497)  (0,211)  (0,138)  (0,129) 

Annual compensation 0,00039  0,0017***   0,0004***   0,00017 

 (0,0003)  (0,0002)  (0,00008)  (0,0001) 

ASC (status quo) 2,744***   -0,42   -0,148   -2,119***  

 (0,57)  (0,301)  (0,189)  (0,270) 

Class Probabilities a  0,456  0,199  0,146  0,20 

        

Log likelihood -3612,935       
No. of respondents 916       
No. of observations 5496             

a estimated class share of total population  
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As seen, the attributes related to systematic control of households energy use has a negative 

impact on individual’s utility, except for members in class 4 where only control over heating 

during evening peak contributes negatively to utility (although not significant). These results 

follow those from the MNL model and are expected with the same reasoning as with the 

previous results. 

As for the attribute relating to information sharing, this has a positive impact on utility for 

members of class 1 and 2. However, the impact is only significant for members of class 1. 

Hence, for individuals of class 1, the probability of choosing a contract increases if it is 

characterized with information sharing. For members of this class, receiving information on 

how their electricity consumption relates to their peers is associated with a gain in utility.  

The ASC is negative for three of four classes, but only significant for class 4. This means that 

staying with the SQ-contract contributes negatively to their utility, i.e. individuals of class 4 

want to change to a more direct load control-inspired contract. Members of class 1 however, 

has strong preferences for staying with the present situation. 

 

How the probability of belonging to a certain class varies with socioeconomic and other factors 

are presented in table 7. 

Table 7 Socioeconomic variables and class membership probabilities 

Membership variable  Class 1   Class2   Class 3   Class 4 (reference class) 

Age 0,006  -0,008  -0,046***  - 

Male 0,122  0,364  0,007  - 

Index -0,267  0,278  0,106  - 

Income 0,191  0,275  0,194  - 

Direct electric heating -0,278  -2,25  -0,470  - 

Apartment 0,022  -0,252  -0,288  - 

Adults 0,144  -0,398  -0,161  - 

 

Note that these estimates are relative to the references class 4, which makes the interpretation 

slightly cumbersome. Further, the only significant variable is ‘age’ for class 3. With this in 

mind, the variables effect on class membership probability will be described briefly below.  

Being an older male, with high income, living in an apartment or having two or more adults in 

the household increases the probability of belonging to class 1 (relative to class 4). In turn, a 
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higher score on ‘green preferences’ index or having direct electric heating decreases the 

probability of belonging to class 1.  

Turning to class 2 and 3, the probability of belonging to these classes increase if you are a man 

with high income or green preferences. It decreases with age, if you have direct electric heating, 

live in an apartment or if there are more than two adults in the household.  

A reason why these variables are not significant is that class membership cannot be explained 

by the household characteristics in this study. This is discussed in greater detailed in section 6.  

 

Below, point estimates of willingness to accept are presented. Point estimates are calculated as 

follows: 
−𝛽𝑗

𝛽𝑐𝑜𝑚𝑝
. Note that the coefficients for annual compensation are close to zero for all 

classes, indicating low price sensibility as well as it inflates the amounts for the compensations 

demanded.  

Table 6 Willingness to accept for the different classes 

Willingness to acceptb, SEK               

Attributes  Class 1   Class2   Class 3   Class 4 

Heating, 7-10 am 3 321 
 

123 
 

409 
 

-3425 

Heating, 5-8 pm 3 189 
 

283 
 

1 394 
 

633 

Domestic electricity, 7-10 am 5 271 
 

206 
 

2 016 
 

-411 

Domestic electricity, 5-8 pm 5 470 
 

542 
 

3 756 
 

-964 

Extreme occasions/day 376 
 

39 
 

51 
 

-33 

Information, yes -1 572 
 

-580 
 

953 
 

2 760 

ASC (status quo) -7 021   248   341   12 575 

b Point estimates   
       

 

As seen, class 1 require a significant amount of money corresponding to a little more than 

SEK7000 to even consider changing from the SQ-contract. For the other attributes, the required 

compensations are rather large as well. However, since annual compensation is not significant 

for this class, which might indicate that the respondents are unsure about their preferences, the 

required compensations should be interpreted carefully.  

Members of class 2 are willing to pay SEK580 to change to a more direct load control-inspired 

contract. Note however, that since ASC is not significant. 
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Class 3 is similar to class 2 with the difference that they in general require higher 

compensations. Further, they are only willing to share information against a compensation of 

almost SEK1000.  

For class 4, the only significant estimates are the ones corresponding to control of heating 

during morning, sharing information and the ASC. In this group, preferences against the SQ-

alternative are strong. They are willing to pay roughly SEK12500 for any change in their current 

electricity contract situation. However, the coefficient for annual compensation is low and 

insignificant, why interpretations should be made carefully.  

 

 

 

6. Summary and Discussion 
 

In the thesis, the potential utility loss associated with sharing information about household 

consumption of electricity has been empirically studied and presented. Additionally, a latent 

class analysis was used to examine if there exist groups within the population, among which 

preferences for sharing information differ consumers and how socioeconomic factors relate to 

possible taste heterogeneity. 

In general, the results are expected and overall predict that consumer flexibility is associated 

with high costs. The explicit compensations for each attribute level are of substantial value. 

While some are around SEK100, most types of external control correspond to monetary values 

of several hundreds of SEK. It is more or less unrealistic to imagine these amounts of monetary 

compensation in a real world policy implementation. Nevertheless, the results give that any 

future reform, or expectations related to price response need to consider the potentially high 

cost of creating flexibility.  
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Turning to the distribution of preferences, the results from the latent class analysis predicts that 

there are classes in the population among which preferences differ. Figure 1 present the 

estimated willingness to accept from the LC-model in a graphical form. 

Figure 1 Willingness to accept 

 

As seen, these is no obvious pattern within the various classes, although some general 

reflections are worth bringing up. Members of class 1 suffer a greater disutility from remote 

control of electricity and heating compared to the other classes, and thereby require sufficiently 

larger compensations. Class 2 requires the smallest compensations for all attributes and are 

willing to share information without being compensated (in fact, they are willing to pay for this 

service). This may be useful from a policy perspective since it may indicate that the moral cost 

of a social nudge for this group is low (or perhaps even negative). To aim social nudges towards 

this group is likely to be rather effective and result in welfare gains since there a no additional, 

psychological cost to account for for these individuals. 

As for the other groups, sharing information is associated with a utility loss.  Taking this into 

account when implementing policy is important, since these individuals should be compensated 

for sharing information and participating in a peer-comparison. This result indicates that, when 

evaluating social nudges, one needs to consider these costs in addition to the cost and benefit 

originating from the implementation and change in behavior. Otherwise, the welfare gain from 

a social nudge risks being overstated and misleading. 
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These results pinpoint the fact that there are groups within the population that are affected 

differently by social nudges and thereby provide a key aspect for policy makers to consider 

when implementing nudges.   

One conclusion from the insignificance of household characteristics on class membership 

probability is that other, non-included variables define class membership. These could be 

attitudes towards environmental issues, the households’ opinion of the individual’s 

responsibility in mitigating climate change or other factors relating to whether or not they 

consider electricity conservation to be a desirable behavior. As well, variables that captures the 

integrity aspect of sharing private information may help to explain class membership 

probabilities.  

For future research is it of interest to take these attitudinal factors into account in order to 

examine the relationship between social nudges’ effect on welfare in greater detail. 

  



24 
 

References  
 

Allcott, H. (2011). Social norms and energy conservation. Journal of Public Economics, 

95(9–10), 1082–1095.  

Allcott, H., & Kessler, J. B. (2019). The Welfare Effects of Nudges: A Case Study of Energy 

Use Social Comparisons. American Economic Journal: Applied Economics, 2019(1), 

236–276.  

Ayres, I., Raseman, S., & Shih, A. (2013). Evidence from Two Large Field Experiments that 

Peer Comparison Feedback Can Reduce Residential Energy Usage. Journal of Law, 

Economics, and Organization, 29(5), 992–1022.  

Boxall, P., Adamowicz, W. L., & Moon, A. (2009). Complexity in choice experiments: 

choice of the status quo alternative and implications for welfare measurement. Australian 

Journal of Agricultural and Resource Economics, 53(4), 503–519.  

Broberg, T., Brännlund, R., Kazukauskas, A., Persson, L., & Vesterberg, M. (2014). En 

elmarknad i förändring-Är kundernas flexibilitet till salu eller ens verklig? 

Energimarkandsinspektionen.  

Broberg, T., & Persson, L. (2016). Is our everyday comfort for sale? Preferences for demand 

management on the electricity market. Energy Economics, 54, 24–32.  

Farrow, K., Grolleau, G., & Ibanez, L. (2017). Social Norms and Pro-environmental 

Behavior: A Review of the Evidence. Ecological Economics, 140, 1-13.  

Glaeser, E. L. (2005). Paternalism and Psychology. National Bureau of Economic Research, 

No. w11789.  

Hensher, D., Rose, J. M., & Greene, W. (2015). Applied Choice Analysis (Second). 

Cambrigde University Press. 

Hess, S. (2014). Latent class structures: taste heterogeneity and beyond. Chapters, 311–330.  

Lancaster, K. J. (1966). A New Approach to Consumer Theory. Journal of Political 

Economy, 74(2), 132–157.  

Levitt, S. D., & List, J. A. (2007). What Do Laboratory Experiments Measuring Social 

Preferences Reveal About the Real World? Journal of Economic Perspectives, 21(2), 



25 
 

153–174.  

McFadden, D. (1974). Conditional logit analysis of qualitative choice behavior. Frontiers in 

Econometrics. 

Nyborg, K. (2003). The Impact of Public Policy on Social and Moral Norms: Some 

Examples. Journal of Consumer Policy, 26(3), 259–277.  

Nyborg, K., Anderies, J., Dannenberg, A., Lindahl, T., Schill, C., & et. al. (2016). Social 

norms as solutions. Science, 354(6308).  

Thaler, R. H., & Sunstein, C. R. (2008). Nudge : improving decisions about health, wealth, 

and happiness. Yale University Press. 

Vesterberg, M. (2016). The hourly income elasticity of electricity. Energy Economics, 59, 

188–197.  

White, K. M., Smith, J. R., Terry, D. J., Greenslade, J. H., & McKimmie, B. M. (2009). 

Social influence in the theory of planned behaviour: The role of descriptive, injunctive, 

and in-group norms. British Journal of Social Psychology, 48(1), 135–158.  

Young, H. P. (2014). The Evolution of Social Norms. Oxford Dicussion Paper, 2017(Nr 726).  

 

  



26 
 

Appendix A 
 

Example of a choice set in the choice experiment.   

 

 

Which of the following contracts (A, B or C) would you choose if you were offered them? 

If not else specified, the conditions would be as they are today, for example in terms of the 

electricity or district heating price and how often it changes. Choose one of the options at 

the bottom of the table. 

  

Contract A Contract B 
Contract C - as 

today 

Remote control of heating 5 pm - 8 pm 
7 am - 10 

am 
None 

Remote control of domestic electricity  7 am - 10 am 
7 am - 10 

am 
None 

Remote control during extreme 

conditions 

Maximum 5 

days 
None None 

Distribution of information Yes No No 

Compensation, SEK per year 2500 1200 0 

MY CHOICE (mark with X) [   ] [   ] [   ] 

 


