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1. Introduction 

 

Energy issues are high on political agendas around the world. Renewable energy, energy 

efficiency and smart grids are political catchphrases in the strategies made up for the 

electricity markets of the future. In this context smart grids are often viewed as a key 

element, with the purported possibility of enabling both more renewable energy and 

increased energy efficiency. Smart grids imply, among other things, a digitalization of 

the electricity distribution and monitoring system that improves communication between 

producers, distributors, and consumers of electricity. Smart grids thus provides the 

possibility of transferring information in real time, which facilitates increased demand-

side flexibility, e.g. an increased possibility to respond to price signals or other 

information available to electricity consumers and producers. 

 

One measure often emphasized as essential for enhancing efficiency on the electricity 

market is a transition to real-time pricing, with the aim of encouraging electricity 

consumers to change their patterns of consumption in accordance with the underlying 

value of electricity at the time of consumption. In order for real-time pricing to work 

effectively, however, it must be possible to convey price changes directly to electricity 

consumers (or to their appliances), so that they in turn are able to adapt their 

consumption at the right time. A number of studies have indeed shown that real-time 

pricing influences households’ electricity consumption (Faruqui and Sergici, 2013). 

However, a relatively large field experiment in the US found that real-time pricing does 

not primarily lead to households rescheduling their electricity use, but rather to reduced 

consumption during peak-price hours (Allcott, 2011a). Yet another study, in which 

Italian households were forced to switch to dynamic pricing, found that the electricity 

consumption increased (Torriti 2012). 

 

A criticism against studies evaluating pilot projects with real-time pricing is that in most 

cases the participating households are self selected, i.e. they have usually made a 

voluntarily choice to participate and are therefore not necessarily representative for the 

population as a whole (Goulden et al. 2014). This in turn may imply that the potential 

for demand flexibility is overestimated since self-selected households may be more 

aware of their electricity use and more sensitive to prices. 

 

In addition to the possibility of real-time pricing, smart grids also provide increased 

possibilities for follow-up and evaluation of individual households’ electricity 

consumption, e.g. via “energy services companies”, which, in turn, may contribute to 

energy savings. Expectations on smart grids are thus considerable. However, knowledge 

remains limited about how flexible electricity customers really are, as well as about the 

factors driving electricity consumers’ behavior. 

 

The overarching aim of the present report is to contribute with further knowledge about 

consumer behavior on the electricity market while also studying the possibilities and 

incentives for changing current consumption patterns. Specifically, the aim is to 

elucidate and analyze, qualitatively as well as quantitatively, demand side flexibility. In 

addition we ask what is required to make individual consumers to systematically alter 

their patterns of consumption in alliance with the current availability of power signaled  

in the real-time market price on electricity.  . The approach taken in the quantitative 

analysis is a stated preference approach; more specifically a “choice experiment” is 

applied. This approach is based on the assumption that people choose the most preferred 
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option when faced with a number of hypothetical alternatives. This is a well-recognized 

method allowing for the assessment of individual product or contract attributes, e.g. the 

safety or comfort of cars as opposed to an assessment of the whole products (the cars). 

Applying a choice experiment on energy demand thus allows an examination of when, 

how and at what cost we can expect electricity customers to be flexible. As the 

application here is based on a random sample of households, we avoid  the problems 

associated with self-selection mentioned above.. 

 

Before addressing the question of how flexible Swedish households are when it comes 

to changing their energy consumption, we first in a more descriptive fashion analyze 

current consumptions patterns, and its underlying factors. First we present and discuss 

some descriptive statistics of Swedish households’ electricity consumption – on a daily, 

weekly and annual basis. Then we evaluate the size of potential cost savings that the 

median household can experience from rescheduling its electricity consumption. This is 

done using detailed consumption data at the household and appliance level. 

 

As a background we also provide an overview of current research concerning electricity 

consumers’ behavior and how it can be useful in designing energy policies. One 

objective of these policies is to change patterns of consumption and make electricity use 

more efficient. To accomplish this , policy-makers have hitherto focused much on 

pricing instruments and energy performance standards. Recent academic literature 

indicates, however, that how households use electricity also is related to available 

information about their own and others’ electricity consumption (see e.g. Allcott 2011b). 

This would then indicate that innovative use of information creates possibilities for 

influencing consumer behavior. This could involve giving consumers targeted 

information about how to reduce their electricity consumption, or how patterns of 

consumption can be changed over time. Besides providing a basis for the subsequent 

analysis, a partial aim of the report is also to analyze consumers’ attitudes to obtaining 

and sharing information. 

 

The report is structured as follows. Section 2 provides a general background on the 

objectives of the report. Section 3 presents households’ patterns of consumption over 

time, and the savings that potentially can be made through changes in consumption over 

the course of the day and night. The choice of electricity contracts is also discussed in 

connection to this. Section 4 provides an overview of thinking and ideas in the academic 

literature regarding what factors influence households’ electricity use. Also in this 

section, possible policy instruments available for managing total electricity consumption 

are discussed. Results are also presented from a questionnaire survey on how Swedish 

households regard information about their own and others’ electricity consumption. 

Section 5 presents various measures that can be used to create demand-side flexibility. 

Section 6 presents and analyses the choice experiment. Section 7, finally, summarizes 

results and conclusions while also discussing possible policy implications. 

 

2. Background 

 

2.1 A changing electricity market 

 

For some time now, European electricity markets have been experiencing relatively 

major changes. Three main reasons can be identified for these still ongoing changes. The 

first is the wave of deregulation that swept through many European countries, including 
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Sweden, from the 1990s and onwards. This has opened up the markets for both 

production and sale of electricity, thereby changing the conditions for producers, 

retailers and consumers in quite fundamental ways. Perhaps the most obvious change for 

consumers in Sweden is that they can now choose freely from a large number of 

electricity suppliers who offer them a multitude of different contracts. The second 

reason is technological change on the grid side, such as new technology for metering 

and information provision haves been most noticeable to consumers. This new 

technology is of course in turn a major reason for the possibility of real-time contracts. 

The third main reason is the change in the production mix that has occurred in Sweden 

and other parts of Europe. The share of renewable energy in the form of wind and solar 

power has increased sharply, while the use of coal and oil in particular, but also nuclear 

power, has declined. This trend is expected to continue for the foreseeable future. The 

European perspective is significant in this context. As an example, there is a broad 

consensus that the German “energiwende”, whose goal is to replace fossil fuels and 

nuclear power with renewable energy sources, will have repercussions in the electricity 

markets. One consequence will be an increased demand for flexibility in the form of 

balancing and back-up power. In Sweden’s case, hydropower has so far allowed for an 

increase in intermittent electricity such as wind power, but this flexibility is limited. The 

increasing integration of Europe’s electricity markets, combined with even more wind 

and solar power in Europe, means that Sweden will increasingly be exporting regulating 

power to other countries. Along with domestic changes in the production mix, this 

development is expected to raise the requirements for a more flexible demand side. The 

need for demand flexibility is expected to increase even further since the Swedish 

government intends to successively wind up the operating reserve procured by the 

Swedish transmission system operator (which in Sweden is Svenska Kraftnät, SvK) 

every year in order to accommodate for possible power shortages. Against this 

background it is easy to understand why the discussion about demand side flexibility has 

come up. 

 

What, then, is actually meant by demand flexibility and in what way does it create 

societal benefits? Demand flexibility is a rather vague term that always should be 

defined in the context it is being used. For some, it can be regarded as flexible if there is 

the possibility of making decisions about electricity use without having to pay any 

regard to the marginal cost of electricity supply (the price). From a regulatory 

perspective, however, flexibility has another meaning, which is almost better described 

in terms of adaptability. Demand flexibility here means to what degree households’ 

electricity consumption reflects power scarcity. From this perspective, increased demand 

flexibility means improved adaptability of electricity users to short-term market price 

variation, which result from changes in supply and/or demand for electricity. . 

 

Increased demand flexibility benefit actors in different parts of the electricity sector. In 

order to understand the role of demand flexibility, it is thusnecessary to understand 

electricity trading and distribution of electricity through the power grid. With the 

exception of water reservoirs, there is today no economically feasible way of storing 

large amounts of electricity. This means that there must always be an instantaneous 

balance between use and generation of power. Put simply, if balance cannot be 

maintained, the system breaks down – there is a blackout. The Nordic electricity market 

is currently divided into three segments for the physical trading of electricity. In the first 

step, electricity is bought in the spot market (Elspot) and contracted for delivery within 

the following 12-36 hours. In the second step, electricity contracts are traded in an 
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intraday market (Elbas), where trading can take place up to one hour before delivery is 

due (the operating hour). The third step is the regulating power market, where the TSO  

has to maintain the balance of every operating hour. SvK does this by buying either 

upward or downward regulation from the market actors. From the market system it 

follows that the greatest volume is purchased in the spot market and the smallest volume 

in the regulating power market. This is guaranteed partly through agreements between 

the balance providers and the system operator. The balance providers undertake to 

maintain, to the greatest extent possible, the balance between supply and demand during 

every specific hour of the day and night. However, the system operator has the actual 

responsibility for balance during every specific operating hour. Balance providers have 

incentives to creating favorable conditions for balance at the beginning of each operating 

hour, since they have to pay the system operator for any imbalances discovered in what 

is known as the balance settlement. 

 

Maintaining instantaneous balance is more difficult when there is a general power 

shortage, e.g. during dry years or severe winters. It will also become more difficult to 

maintain the balance when the share of wind or solar power increases in the Nordic 

electricity market. Wind and sun are weather-dependent power sources, which makes 

them both relatively unpredictable and intermittent. Since the production of wind and 

solar power is quite difficult to predict even 12-36 hours before delivery, electricity 

trading is expected to move from the spot market to the Elbas and regulating power 

markets in the future. This will place higher demands on access to resources that can be 

regulated at short notice. Such resources include timely power reductions within 

industry and among households. 

 

Increased demand flexibility can also contribute to the realisation of the phase out of the 

Swedish operating reserve by 2020. Every year SvK purchases an operating reserve, in 

accordance with the act (2003:436) on preparedness for the threat of wintertime power 

shortages. In 2013 SvK purchased 1700 MW, of which 64 per cent was production 

capacity and 36 per cent agreements on power reductions in major industries. The total 

cost for the operating reserve was MSEK 130, which, when divided by the total number 

of electricity consumers in Sweden, comes to 0.1 öre per kWh. One MW of power 

reduction costed about 28 per cent more than one MW of production reserve in 2013. In 

SvK’s view it is appropriate to have both production capacity and power reduction in the 

operating reserve, since these measures complement each other (SvK 2013). Production 

capacity is generally slow in upstart but can provide large volumes during long periods 

of time, while power reductions can be made at short notice but are instead harder to 

sustain. 

 

As mentioned, the Swedish government intends to gradually phase out reserve capacity 

by 2020. Already by 2017, the planned operating reserve is to be capped at 750 MW, i.e. 

about half of today’s level. After 2020 the idea is that the actors in the electricity market 

themselves should provide balance, i.e. guarantee that instantaneous power shortages do 

not arise. It was originally decided in 2003 that the operating reserve would be phased 

out by 2008, but this deadline was subsequently postponed due to the assessment that 

the market was incapable of full balance provision. Gåverud et al. (2010) argue that 

while it is certainly desirable to avoid market interventions in a well functioning market, 

the electricity market is characterized by external effects that justify maintaining the 
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operating reserve.
1
 They argue that there is an imminent risk that balance providers will 

not have sufficient incentives to guarantee security of supply in the system. They further 

argue that a phasing out of the operating reserve while maintaining security of supply 

can only be achieved if demand flexibility increases. 

 

Increased demand flexibility can also be beneficial for local grid operators. Today they 

have to buy electricity from the regional or national grid when local production cannot 

meet local electricity demand. The cost for this is partly made up of a variable fee based 

on the power needs of the local grid (i.e. the highest expected electricity demand during 

the year). The local grid operator’s costs will thus be reduced to the extent that increased 

demand flexibility reduces the ’import’ of power. Increased demand flexibility can also 

benefit the grid operator in other ways. Today’s grids were designed around large plants 

and will therefore be less efficient when the share of decentralized production (i.e. wind 

and solar power) grows. This calls for investments in new grids and grid reinforcements. 

Such investments could possibly be avoided, or at least postponed, if increased demand 

flexibility means that existing infrastructure can be used more efficiently, e.g. by 

aligning demand changes with variations in local power production. 

 

Finally, increased demand flexibility can benefit society as a whole if it reduces the risk 

of power outages. A central feature of today’s electricity system is its high security of 

supply. However, an increased share of intermittent power production, an abolished 

operating reserve, and a potential phase out of nuclear power will make it more difficult 

to maintain a high level of security of supply in the future. With that prospect, increased 

demand flexibility may prove absolutely necessary. 

 

Given the potential for increased efficiency described above, it may seem to be in the 

societies best interest to strive for more demand flexibility. It is important, however, to 

weigh these economic gains against the cost of creating sufficient demand flexibility. In 

economics terms, any direct investment costs have to be considered along with any 

utility loss for households. For example, if households were forced, due to real-time 

pricing, to adapt their electricity consumption to the current power situation in the 

system, this would direct society’s resources towards increased control of electricity 

consumption, all else being equal. This implies costs to the national economy in terms of 

the alternative use of resources. In this context, risk preferences and transaction costs 

will have a decisive significance for the size of those costs. Relatively predictable prices 

and a protective operating reserve may be justified if they reduce aggregate uncertainty 

and transaction costs in society. If security of supply can be guaranteed with both 

demand and supply side measures, it is desirable in the economic sense to choose the 

least costly solution to the society. 

 

2.2 Big hopes but scant knowledge 

 

Increased demand flexibility means that electricity consumers become more active and 

reduce their consumption when less power is being produced, and vice versa. In order to 

make customers more active, however, a framework must be created in which they are 

given incentives and opportunities to be flexible in their electricity use. Such a 

framework can build on contracts with dynamic pricing, agreed power reductions or 

                                    
1 External effects refer here to the fact that if balance provision is mishandled at one 

outtake point, this short-circuits the whole system of which that point is a part.  
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other incentive-based or mandatory measures. What the playing field will look like 

depends both on the available technology and consumer preferences.. 

 

Although consumer preferences play a key role in strategies to create more demand side 

flexibility, the discussion so far has been technology-based, focusing on the possibilities 

of the power system and leaving customers’ needs on the periphery. In a system that is 

at least somewhat market-based, however, the customer’s role cannot be disregarded. 

From a societal perspective it is important to look at benefits in a broader sense. A 

crucial consideration in this connection is how the subjective well being of individuals 

are affected by different policies. This means that lifestyle, attitudes, values and social 

norms all play important roles. In order to succeed with reforms and ensure that they are 

economically justified, it is crucial to have a good understanding of how electricity 

customers are really affected by them. Since electricity is used by all and is a necessity 

in a modern society, any reform that affects the electricity market becomes very 

important politically. Obviously this makes it difficult to carry out reforms that are good 

for the electricity system but are perceived as bad by electricity customers/voters. 

 

New technology increases the possibilities for electricity customers to control and 

influence their electricity costs, e.g. by remote, time or price control of their heating, 

ventilation or use of other appliances. New technology also allows companies to sell 

new services to customers (e.g. control and energy efficiency). However, these 

possibilities may also imply problems related to informational stress and integrity. Some 

customers may simply not want to be flexible if this requires an increased mental effort 

(e.g. reacting to hourly prices), or may not want their electricity use to be monitored or 

externally controlled. At the same time, of course, there may be customers with other 

preferences who want certain services, or offer their flexibility free of charge for the 

purpose of taking their share of what they perceive as a social responsibility. 

 

In summary, we currently know very little about how smart grids, increased demand 

flexibility and information dissemination are perceived among electricity consumers. It 

will be important to bridge this information gap if we are to gain an understanding of the 

effects of different reforms in a market-economy context. This report attempts to bridge 

part of that gap by examining demand flexibility and information dissemination from 

electricity customers’ point of view. 

 

3. Households’ electricity use and patterns of consumption 

 

To understand the efficiency gains from dynamic pricing of electricity, it is natural to 

first understand the current patterns of consumption by studying when consumers use 

electricity and what they use it for. In a second step it is study and calculate potential 

cost savings for households that adapt their consumption to the real-time market prices 

on the wholesale market, shifting their consumption from expensive to cheaper hours. 

 

In order to examine current electricity consumption patterns among Swedish households 

we use a unique dataset from the Swedish Energy Agency. The dataset contains power 
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consumption per hour at the appliance level for about 400 households, and allows for an 

insight into how households use electricity under the current pricing regime.
2
  

 

Figures 1-3 show patterns of consumption, or load profiles, across different time 

aggregates and for different areas of use. In Figure 1(a) we see, as expected, that 

electricity use vary over the year, with higher use during the winter. The same figure 

indicates that heating and hot water make up a significant part of total electricity use. 

 

On a weekly basis, as shown in Figure 1(b), consumption is fairly constant, with the 

exception of an increase at the weekend, which is explained by the fact that people then 

spend more time in their homes. 

 

Figure 1: Electricity use per month (a) and day of the week (b) for the median detached 

house, kilowatt-hours (kWh). 

 

(a) (b) 

 
 

Figure 2: Electricity use for the median detached house during a weekday in February 

(a) and the average spot price in February (b). 

 

(a) (b) 

 
 

Figure 2(a) shows consumption for the median detached house during an average 

weekday in February. The choice to focus on a weekday in February is based on the fact 

that the monthly electricity use typically peak during February. As can be seen in Figure 

                                    
2 Here we study aggregated areas of use, such as heating (incl. heating of water), kitchen and 

lighting. The presentation is based on a more extensive analysis of the data included in 

Vesterberg et al. (2014). 
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2(a) there are two distinct consumption peaks in terms of total consumption; one in the 

morning and one in the afternoon. These are also the times when the spot price is at its 

highest, as shown in Figure 2(b). One interpretation of this could then be that consumers 

are using “too much” electricity when power is expensive. However, electricity demand 

reflects how much households are willing to pay for electricity, which varies throughout 

the day and night. Another, more logical, interpretation is thus that electricity is 

consumed when demand, or need, is the greatest. It is therefore not possible to establish, 

on the basis of consumption and price data, that consumers are inefficient in their 

electricity use. 

 

Figure 3 shows more detailed load profiles for the median household and for the 

eightieth and the twentieth percentile. It is clear from these load curves that households 

use heating when it is cold, lighting when it is dark and the kitchen before and after 

work. In some sense, then, this logic of electricity use can be seen as a restriction on 

load shifting. Consumers who completely adapt to prices basically have to follow some 

other logic and use heating when it is cheap, not when it is cold, or cook during the night 

rather than when they come home from work. 
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Figure 3: Total electricity use on a typical weekday in February and electricity 

consumption for specific purposes. The continuous line represents the median 

household, the upper dashed line the eightieth percentile and the lower dashed line 

consumption for the twentieth percentile. 

 
  (a) Total use  (b) Heating 

 
           (c) Kitchen     (d) Lighting 

 

          (e) Other 

 

In Figure 3 it can also be noted a considerable spread in electricity use for heating (and 

in total use), where the eightieth percentile consumes more than twice as much as the 

twentieth percentile. This is explained by differences in heating systems, with large 

consumers using electricity for direct heating to a greater extent. The spreads are much 

smaller for other areas of use, but it can nevertheless be noted that the median is 

generally closer to the eightieth percentile. 
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Even if most households’ electricity use seem to conform to a general pattern depending 

on the structure of our society, it is conceivable that some households still will shift their 

consumption if this produces significant cost savings. There are also investments that 

households can make which simplify such shifting. For example, the owner of a 

detached house with a waterborne heating system can invest in an accumulator tank for 

heating water when the price is low, or buy programmable appliances and use them 

when the electricity price is low.
3
  

 

In order to look at households’ incentives to time manage their electricity consumption, 

hypothetical cost savings for different types of households are calculated. The load 

profiles outlined above serve as reference levels, and the average spot price for 

electricity on weekdays in February is used as an estimate of hourly rates.
4
 The daily 

cost changes when households shift their whole consumption curve up to seven hours 

forward for a weekday in February is then calculated.
5
 This is a rather unlikely scenario, 

and the incentives to adapt will in this case be overestimated. The cost savings presented 

below should therefore be seen as “best-case” scenario. 

 

Table 1: Cost savings of load shifting  

Percentage reduction of daily cost for median users, and for major and minor users. 

 

 
Percentage cost savings of daily cost for median, 

major, and minor electricity users 

Hours 

forward 

shift 

Median user Large user Small user 

1 0.003 -0.15 0.42 

3 0.77 0.768 2.29 

5 1.58 1.82 3.96 

7 2.15 2.44 4.80 

 

The calculations presented in Table 1 indicate that cost reductions are small, around two 

per cent lower daily costs for the median household, which is less than SEK 1 per day. If 

we instead look at days when price variation is greater (i.e. non-average days), cost 

savings increase somewhat but remain small. It can also be seen cost savings for small 

households are relatively large in percentage terms. However, in SEK terms the cost 

savings for small users are comparable with the median household. 

 

It is important to point out that these calculations were made for only a few types of 

household, and that some households could likely achieve greater savings while others 

                                    
3 Of course it may be the case that many households already do these things, but currently any 

gains in the form of lower prices are usually very limited as households typically do not pay 

real-time prices. 

4
 See Vesterberg et.al. (2014) for details. 

5
 Once again, the load profiles for the median household and for the eightieth and twentieth 

percentile were used to calculate cost changes. 
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could have negative savings. It is also important to emphasize that more intermittent 

production leads to increased price variation, which in turn should lead to somewhat 

greater possibilities for cost savings. At the same time, costs will increase for 

households that are unable to adapt to increased price variation. Finally, it should be 

pointed out that the calculations presented here do not take any equilibrium price effects 

into account. If a large share of households actually do adapt consumption to existing 

prices, this will lead to a levelling of prices over the day and therefore to smaller 

savings. 

 

These results clearly indicate that incentives for households to optimize their electricity 

use according to the spot price are small, which means that few consumers probably will 

make the effort to adapt their consumption. This is in line with the results in Allcott 

(2011a). He conducted a field study in Chicago including around 600 households that 

had voluntarily chosen real-time contracts. Allcott found that even if consumers react to 

price changes, cost savings for an individual household average no more than one or two 

per cent. 

 

Considering the limited incentives to sign a real-time price electricity contract, it is 

likely that few households will choose so sign such contracts .
6
 This notion is supported 

by the hitherto limited interest among consumers in contracts with real-time pricing. To 

further study the attitudes among Swedish households regarding real-time pricing we 

asked households if they were aware of the possibility of having an electricity contract 

with real-time prices and how they felt about signing such a contract. These questions 

were part of the the questionnaire underlying the analysis presented later in this report. 

The answers to these questions are presented in Figure 4.  

 

Figure 4: Share of households with real-time contracts, and if they know that such 

contracts exist. 

 

 
 

As shown in Figure 4, only a few per cent of the households have contracts with hourly 

electricity rates, and that almost 40 per cent state that they are not interested in such 

contracts. 

 

                                    
6 This is not to say that there are no households whose consumption profile would make it 

advantageous to choose a real-time contract, but the consumption profiles above suggest that 

such households are a minority. 
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Figure 5 shows official statistics on the share of households with different types of 

contracts, from 2004 until 2014. As the graph shows, a majority of households do not 

have contracts with variable pricing. There is, however, a clear trend that more 

households are getting contracts with variable electricity prices (even if this trend seems 

to have levelled off in the last few years), and that the number of households with 

default contract is decreasing.
7
 

 

Figure 5: Share of households with different types of electricity contracts, per cent. 

 

 
 

A cautious interpretation of Figure 5 is that flexibility regarding electricity use remains 

relatively small as the majority of households still have relatively long-term contracts 

and therefore no incentive whatsoever to react to short-term price variations. However, 

the fact that the share of households with variable rates has increased may be an 

indication that consumers have become more aware, partly due to better information and 

knowledge about the electricity market – which in turn may indicate a greater potential 

for more demand flexibility. 

 

In our survey we also looked at what type of electricity contracts households have today, 

as well as the main reason for choosing a contract with a fixed rate. Figure 6 shows the 

distribution of different types of contracts, and it indicates that the share of households 

with variable rates is about the same in this sample as in the statistics published by 

Statistics Sweden (2014). 

 

 

 

 

 

 

 

 

                                    
7
 With ‘default contract’ is meant the contract households accept when they move into a new 

dwelling. The households are supposed to actively enter into a new contract with a supplier that 

they themselves choose. However, many households are not active on the market and keep the, 

typically unfavorable, default contract.      
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Figure 6: Share of households with different types of electricity contracts, per cent. 

Source: own calculations. 

 

 
 

Presumably the most important reason for choosing an electricity contract with a fixed 

rate is that the household wants to avoid price variations. However, this presupposes that 

households have information about electricity price variations and also that they are able 

to form expectations regarding the future. It could also be the case that households focus 

on the price at the time of entering into the contract and choose their fixed-rate contract 

on the basis of a perceived favorable rate in relation to some perceived “reference rate”, 

rather than as an insurance policy against price variations. 

 

Figure 7 presents the main reason that households stated why they chosen to fix their 

electricity price. The share of responding households who justify their choice with 

wanting to avoid price variations is about the same as the share who feel they got a “nice 

price”. Only a small share states other reasons, or don’t know why they have chosen a 

fixed rate. A cautious conclusion would therefore be that price, both in terms of level 

and variation, is important for the choice of contract. This in turn means that higher 

price levels and greater price variation would entail a greater share of fixed-rate 

contracts, which in turn counteracts flexibility in power consumption. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

16 

Figure 7: Main reason for choosing a fixed rate. 

 

 
 

In summary, it can be noted that households’ patterns of consumption on an annual, 

weekly and daily basis follow expected patterns. More electricity is consumed in the 

winter, both for lighting and heating, and there are two distinct peaks over the 24-hour 

period – one in the morning and one in the evening. Simply put, electricity consumption 

follows our living habits, making the potential for rescheduling consumption relatively 

limited, at least in the short term. The short term restrictions regarding labour market 

circumstances and how we live our lives are powerful determinants. In the longer term 

there are of course possibilities for changes to habits such as when we work etc., as well 

as for investing in various types of load-shifting equipment. As shown by the 

calculations of shifting load over the 24-hour period, potential savings are small, which 

means that the majority of households are unlikely to see any advantage to such 

measures. The overall conclusion is that the current low level of flexibility can largely 

be explained by rational choices on the consumer’s part: there is not much to gain from 

being flexible, and many want to have a price that is stable over the long term. 

 

4. Drivers of electricity use 

 

In the previous section we described how households’ electricity use is distributed over 

time, and also how and why households choose contracts with a fixed electricity price. If 

we look more closely at different types of households, however, we find that there are 

differences, both in terms of the pattern of consumption itself and of the level of use. 

Since households in principle are faced with the same electricity prices, it follows that 

there must be other factors affecting patterns and levels of consumption. Naturally, 

factors such as income, family size, type of housing, heating systems, lifestyle etc. have 

a considerable influence. With regard to levels of electricity use, information – or rather 

the lack of information – has also been shown to be an important factor (see e.g. the 

survey in Broberg and Kazukauskas 2014). 

 

Every household has many appliances and installations that use electricity, but typically 

only receives one bill for their total electricity use. Because of this, some are of the 

opinion that since electricity use is “invisible”, it is not given enough attention and 

weight when households make consumption and investment decisions (Löfström 2008; 

IVA 2009). The fact that electricity use is “invisible” also means that it is not necessarily 
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subject to the kind of conformity that we see for other goods and services, e.g. clothes 

and hairstyles. However, smart electricity meters allow us to make electricity use visible 

in a better way, as well as to devise more personal information instruments to make 

them more effective, with the aim of managing households’ energy use. At the same 

time, this raises the question of the extent to which households actually want to be 

scrutinized and informed. 

 

The purpose of this section is to provide an overview of existing research into 

information instruments and social norms. In it we also present the results of a 

questionnaire survey in which we looked at what information households need and want, 

and at how they feel about information regarding their electricity use being scrutinized 

and disseminated for depersonalized comparisons. 

 

Much of the research into consumer behavior in energy markets has focused on the 

potential for improving energy efficiency. The meaning of the term “improved energy 

efficiency” is often somewhat vague, but normally refers to a reduction in energy use 

towards what is technically possible, or the “technical potential”. The technical 

potential, however, must be seen as a theoretical calculation since it does not take 

account of the investment costs required in order to realize it. Scientific literature has for 

some time been debating the size of the economic potential, i.e. the potential for 

reducing energy use by means of cost-effective (profitable) investments in “new” 

technology. The debate goes back to the 1970s and the results of some economic studies 

of consumers’ actual choices of household appliances with varying energy performance. 

These studies indicated a low demand for energy efficient appliances despite the fact 

that their low running costs more than compensated for their relatively high purchase 

price (Train 1985). The original studies have since been complemented by more 

engineering-based calculations of the cost-effectiveness of various measures, and the 

results suggest that there are many cost-effective investments that households and 

businesses do not undertake. Different explanations have been proposed for this. Some 

claim that the results indicate that people behave irrationally, ignoring energy efficiency 

in their consumption and investment decisions, and that there are various “obstacles” to 

market-driven improvements in energy efficiency. Others argue that the profitability 

calculations are incorrect for various reasons, and that consumers do make rational 

decisions, but that there may be “market failures” which in turn imply that there may in 

fact be an “energy efficiency gap”. 

 

Even if the debate about the energy efficiency gap appears endless and repetitive, it has 

recently moved onto new ground through an increased focus on information failures and 

cognitive aspects (see e.g. Sanstad and Howarth [1994]; Sanstad et al. [2006]; 

Tietenberg [2009]; Allcott and Greenstone [2012]; Gillingham and Palmer [2014] ). If 

businesses and households do not have sufficient information to make apparently 

rational choices, the market solution will most likely not be efficient from an economic 

perspective. However, it is not enough simply to provide information, since economic 

inefficiency can also be caused by households and businesses not assimilating its content 

due to cognitive limitations or because they for some reason deviate from economically 

rational behavior. 

 

An increased focus on information failures and behavioral anomalies has brought an 

increased interest in information instruments and regulations. Energy labelling of and 

minimum standards for appliances and buildings are common today, and required under 
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EU directives. Research in the borderland between psychology and economics, an area 

known as behavioral economics, has pointed to a number of behavioral anomalies, i.e. 

patterns of consumer behaviour that deviate from the behaviour which could be expected 

according to rational choice theory, which is the basis of economic theory and modelling 

(see e.g. surveys in Kahneman 2003 and DellaVigna 2009). These research results may 

come to have considerable descriptive and normative significance for the design of 

political instruments in a number of areas, including the energy and environmental 

policy. 

 

Table 2 provides a schematic overview of instruments that could conceivably affect the 

consumption of resources such as electricity. In simple terms, they are divided into how 

they affect households and businesses. In a first step, instruments are categorised with 

respect to whether they are monetary, and thus affect the profitability of changing 

consumption behaviour, or information-based. Information instruments are then further 

divided with respect to whether they mainly address incomplete information or intend to 

alter households’ priorities by alluding to social norms such as conformity or 

reciprocity. In the third step, instruments are categorised according to whether they 

mainly affect energy use through adaptation of behaviour or investments
8
. These 

categories create a matrix in which, for the purposes of this section, we focus on 

information, or non-monetary, instruments – and principally on the far-right column. 

The instruments in this column have the epithet “innovative” or “cognitive”, but we call 

them “social nudges”. These instruments differ from the others in that they do not 

directly address any market failure, but instead make use of the fact that consumption 

and investment decisions are made in a social context, and that changes to that context 

can “nudge” households and businesses into making investments which are good for 

them and for society as a whole, without having to resort to economic instruments or 

mandatory rules. With social nudges, the framing of specific decisions is changed 

without limiting choice, which means that no inefficiencies arise in the economic sense, 

as long as people do not feel tricked afterwards, or want to change their choice for some 

other reason. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                    
8 

This is a somewhat simplified description. Behavioural adaptations can of course also be a 

result of investments. 
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Table 2: Overview of instruments that could affect energy use and patterns of 

consumption. 

 

 Monetary Non monetary 

 Direct effect on 

energy prices 

No direct effect 

on energy prices 

Incomplete 

information 

Social nudges 

Behaviour 

Energy tax 

Carbon tax 

Emission trading 

White 

certificates
9
 

Compensation 

for power 

reductions 

Individual 

metering and 

debiting  

Energy labelling  

Minimum 

standards 

Energy mapping  

Energy 

inspection 

Energy 

councelling 

Energy 

performance 

contracts (EPC). 

 

Presets 

Social 

comparisons 

 

Investments 

Subsidies 

Soft loans 

(Regulations) 

 

Social 

comparisons 

Social labelling  

 

 

 

Scientific studies about social nudges 

 

As mentioned above, ethics and social norms can potentially play a significant role in 

energy policy. There is a growing stream of scientific studies quantifying the effect of 

social norms on energy use, and results indicate that norms have a significant effect. 

Delmas et al. (2013) compiled more than 30 experimental studies of social comparisons 

of households’ electricity use, and found an average reduction of about 11 per cent. The 

effect is bigger when the social pressure is explicit, as in public comparisons. Under 

such circumstances, Delmas and Lessen (2014) found that social comparisons could 

reduce electricity use for heating and cooling by about 20 per cent in the US.
10

 

 

Behavioural experiments are generally sensitive to context and framing, which is why 

results obtained in them have to be verified in field experiments before any far-reaching 

conclusions can be drawn. A frequently cited study of American households found that 

when households receive information about the electricity use of others, they lower their 

own electricity consumption by around 2 per cent (Allcott 2011b).
11

 One interpretation 

                                    
9
 It is difficult, for natural reasons, to place some of the political instruments in our categories. 

White certificates, for example, are fundamentally a market-based instrument, but it can also be 

seen as a subsidy programme financed through earmarking of energy taxes. 

10
 If an individual changes his/her behaviour voluntarily on moral grounds, this contributes of 

course to an increase in utility. When, on the other hand, social pressure is explicit and imposed 

(e.g. in public comparisons), this brings utility losses for individuals who are forced to change 

their behaviour for appearances’ sake. Peer comparisons thus have ambiguous effects on utility 

and social welfare. 

11
 These results must be treated with some caution. The households in the study also received 

energy saving tips, which means the effects of individual instruments cannot be isolated. 
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of these results is that when people are updated about their own (fairly bad) behaviour, 

they apply measures in order to score higher as “members of society”. Another 

interpretation is that households are made aware of their inefficient energy use and of 

the possibility of investing in new, energy efficient equipment. The effect of 

comparisons can obviously also be a combination of the two effects mentioned above. 

 

The significant effect of social norms was recently confirmed in a British study (Dolan 

and Metcalfe 2013). However, they found that only printed information sent out to 

households had an effect, but that information via email has no effect at all. These 

results are interesting, as they point to a significant potential in using social nudges. It is 

important to note, however, that social norms differ from region to region as a result of 

history, cultural differences and differences in political tradition, which in various ways 

can influence the effectiveness of instruments alluding to social norms. For example, 

acceptance levels for energy taxation are relatively high in Sweden, and energy taxation 

is therefore exceptionally high in Sweden. It is thus important to look at the effect of 

these instruments in the local context. 

 

Results of the survey 

 

The survey, which will be presented in greater detail further ahead in this report, 

contains a number of questions concerning with the individual’s/household’s view and 

knowledge of what their costs for electricity are and how these costs can be traced to 

different appliances such as the dishwasher and the oven. One reason for including these 

questions was that there are studies showing that consumers’ perception of energy costs 

substantially differ from actual costs. If that is the case in Sweden as well, this could 

offer hints for how various types of targeted information, or social nudges, could be 

devised in order to benefit both the individual and society. 

 

In order to approach the question of whether households have insufficient knowledge 

about their electricity use, we asked households to state how much they think it costs to 

consume one kWh of electricity. Respondents were asked to state a range for the cost. 

The replies are presented in Table 3. It should be noted that 50 per cent of those asked 

chose the “no opinion” option, i.e. did not even want to hazard a guess. Our 

interpretation of this is that many people have difficulties understanding costs in terms 

of kWh, or that they think this is something they ought to know but are uncertain about. 

For those who chose a cost range, answers show considerable variation. In Table 3 the 

replies have been arranged in groups of 100 people, from the lowest to the highest 

amounts. 
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Table 3: Stated cost ranges for consuming one kWh of electricity in one’s own home 

(averages ranked for groups of 100 respondents). 

 

Number of respondents 

in ranked groups
a
 

Average, all  
Average for lower 

limit of range 

Average for upper 

limit of range 

Lowguess 100 0.747 0.662 0.832 

 100 1.049 0.964 1.134 

 100 1.262 1.107 1.416 

 100 1.641 1.397 1.885 

Highguess 51 10.415
b
 8.884 11.946 

Total 451 2.219 1.920 2.519 

 449 “noopinion” 
Notes: (a) Respondents were ranked in respect of their stated range and then arranged in groups 

of 100. The group with the highest guesses had 51 respondents.( b) 18 respondents who stated an 

amount in excess of SEK 50 have been excluded. 

 

It is clear that most respondents state a relatively reasonable amount, but a significant 

number state a very high cost, around SEK 50 per kWh. It is further worth noting that 

the 18 highest amounts stated were all above SEK 10.
12

 The spread in the replies 

suggests that there is scope for increased information efforts. It would be valuable in this 

regard to have more information about the characterstics for those households whose 

guesses were farthest off. 

 

The results in Table 3 raise three questions. (1) Why do so many people have difficulties 

estimating the cost of an everyday commodity like electricity? (2) Do they have the 

information they need? (3) Could information alluding to social norms increase 

households’ awareness of their electricity consumption and its costs? The first question 

has been touched upon above. Electricity consumption is “invisible” and all uses are 

lumped together on the electricity bill, which makes informed choices difficult. The risk 

is that households passively accept their electricity bills, without asking themselves if it 

could be lowered with small sacrifices. To answer the second question, we simply asked 

them if they would like to receive more detailed information about their electricity use, 

and information about other households’ energy use. We also asked households which 

actors they would have no problems giving access to the information collected by their 

electricity meters. 

 

Table 4 presents a summary of the replies to the question about households’ demand for 

various types of information. A majority of respondents want more information about 

their electricity use. Some want information about their historical electricity use and 

electricity cost, and some also want information about how much individual appliances 

and installations consume. Remarkably, about 30 per cent replied that they did not want 

the latter information. Almost half of respondents said they did not want information 

about other people’s electricity use. A possible explanation of this is that many people 

are aware that comparisons can be associated with a type of social pressure that is 

ultimately seen as something negative. It can also be contrasted with the fact that 54 per 

cent of respondents felt it was okay that depersonalised information about their energy 

use was used for comparative purposes by other households. Still, 32 per cent of 

respondents replied that they did not think this was okay. 

                                    
12 The highest amount stated was SEK 23 000. 
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Table 4: Households’ demand for various types of information. 

 

Information about own historical electricity use 

  

University 

degree 
Others All 

University 

degree 
Others All 

Yes 343 265 608 69% 63% 66% 

No 108 101 209 22% 24% 23% 

Don’t 

know 
48 53 101 10% 13% 11% 

Total 499 419 918 100% 100% 100% 

Information about other households’ electricity use 

  

University 

degree 
Others All 

University 

degree 
Others All 

Yes 227 161 388 45% 38% 42% 

No 226 198 424 45% 47% 46% 

Don’t 

know 
46 60 106 9% 14% 12% 

Total 499 419 918 100% 100% 100% 

Information about electricity use by appliance 

  

University 

degree 
Others All 

University 

degree 
Others All 

Yes Yes Yes Yes Yes Yes Yes 

No No No No No No No 

Don’t 

know Don’t know 

Don’t 

know 

Don’t 

know Don’t know 

Don’t 

know 

Don’t 

know 

Total Total Total Total Total Total Total 

 

 

In response to a question about whether they “could imagine” paying for a company to 

carry out an analysis of their household’s energy use in order to receive specific energy 

saving tips, 67 per cent of those asked said “No”. This result can be linked to a general 

suspiciousness against giving commercial interests access to information about our 

living habits. Figure 8 presents descriptive statistics for the question about which actors 

households would let carry out an analysis of their electricity use. The figure very 

clearly shows that people care about who analyses their electricity use and to what end. 

It is worth noting that about 18 per cent of respondents said they did not want anyone to 

analyse their energy use. 
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Figure 8: “Which of the following actors would you give permission to analyse the 

information collected by your electricity meter, provided that the information was not 

passed on to third parties?” Answers as a percentage share of the total number of 

respondents. 

 

 
 

Discussion 

 

In this section we have presented new research indicating that information may be a 

powerful instrument for influencing people’s consumption behaviour. Through 

information, households can be made aware of their own consumption of resources and 

of the possibilities of saving money and reducing their environmental footprint. 

Research has shown that information which alludes to social norms is particularly 

effective in influencing energy use. A number of studies have shown that households’ 

electricity use is reduced when they receive information about other people’s electricity 

use. While such “social nudges” do not solve all problems related to inefficient energy 

use, they can contribute to solving them as a complement to other instruments. Further 

research is needed to determine whether these results apply in a Swedish context as well. 

 

With social nudges, the context and framing of specific decisions are changed without 

limiting choice, which means that no inefficiencies arise in the economic sense, as long 

as people do not feel tricked afterwards, or want to change their choice for some other 

reason. The results of our survey suggest that there are problems with social nudges 

since these cannot always be expected to be perceived neutrally by all individuals. The 

fact that a significant share of the respondents in our survey was doubtful about 

disseminating information and making comparisons indicates that it is not so easy to 

determine whether ‘nudges’ really are welfare improving. Further research is necessary 

in this area. A first step would be to examine what characterises those households that 

do not want to be compared and do not want to share information about their electricity 

consumption. 
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5. Measures for increased demand flexibility 
 

5.1 Effective pricing 

 

Many of today’s electricity customers have contracts with a fixed electricity price. These 

customers do not have an incentive to be adaptable and pay attention to instantaneous 

shortages in the electricity system. Adaptability can be expected to be slightly higher 

among customers with flexible-rate contracts, albeit far from complete since a flexible 

rate is a fixed monthly rate from a consumer perspective. A consequence of this is that 

electricity consumption might be too high when the power situation is stretched and too 

low when the power supply is good. The cost for this misallocation of power demand is 

borne by society in the form of unnecessarily high electricity prices and grid charges. 

With real-time metering and charging, electricity consumers are faced with a more 

accurate price and given an incentive to shift their electricity use from relatively 

expensive hours to cheaper ones. This can contribute to more efficient electricity use, 

reducing power peaks and potentially bringing real money savings for households and 

businesses.
13

 A broad transition to real-time pricing has therefore been indicated as an 

important reform in order to make electricity customers more adaptable in terms of their 

power consumption, which would increase the regulation capacity in the electricity 

system (see e.g. Gåverud et al. 2010; Sweco 2011; and Fridolfsson and Tangerås 2011). 

Demand flexibility via real-time pricing can be classified as an active response as it 

requires households to make informed choices based on market information. 

 

Since October 2012, grid operators are obliged by law to measure, upon request, a 

customer’s electricity consumption per hour, which has enabled electricity suppliers to 

offer real-time contracts. So far, however, interest in these contracts has been limited 

among customers. By the spring of 2014, only 8 600 households had signed up to real-

time contracts (Swedish Energy Markets Inspectorate 2014). These households have 

probably not had any noticeable effect on the market, since many of them are likely to 

have had a load profile that made the real-time contract lucrative without any adaptation 

of their electricity use. If more customers are going to opt for real-time contracts, 

incentives for such contracts have to increase. This will happen to some extent if price 

volatility increases in the electricity market as a result of more intermittent electricity 

production, e.g. wind and solar power, in the electricity system. It is not known, 

however, to what degree increased price volatility will affect demand flexibility, which 

is ultimately an empirical question. It would therefore appear urgent to examine how 

households act and how they can be expected to act under various circumstances. 

 

Fritz et al. (2013) applied an electricity market model in order to simulate a series of 

scenarios for the spread of real-time contracts. They note that real-time pricing brings 

economic gains with a modest spread and that the effect on prices is then small. If the 

spread of real-time contracts were to include 700 000 detached households, the effect on 

prices would be significant, and the national effect on the Swedish economy would be 

negative. These results are based on the current market model, meaning that households 

can change their behavior after the spot price has become known, which leads to 

                                    
13 

There are different types of dynamic electricity pricing. Alternatives to real-time pricing 

include “critical peak pricing” and “time-of-use pricing” which alter the rate with regard to the 

power situation or the time of day. However, interest among Swedish decision makers has been 

focused exclusively on real-time pricing.  
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imbalances for the power providers who then have to purchase more electricity in the 

regulating power markets. The authors further argue that increased trading in regulating 

power markets is undesirable since it implies the risk that the spot price in the electricity 

market (Nordpool) will no longer be seen as an equilibrium price and will thus lose 

credibility in the financial markets. One conclusion the report draws is that an increased 

demand response is important in order to reduce price peaks and lower price volatility, 

but that this resource needs to be regulated (controlled), in particular for larger volumes. 

If trade of demand flexibility can be controlled in order to maximize its potential, the 

effects on the  economy can be positive even for large volumes. Such control requires 

that demand flexibility be structured by a central actor, an aggregator.  

 

5.2 Agreed power reduction/control 

 

In contrast with real-time pricing and active responses, demand flexibility can be 

increased through agreements on power reductions. Such contracts can be formulated to 

compensate households if they reduce their power demand when supply is stretched, or 

to allow an external actor to control parts of their electricity consumption remotely 

(Babar et al. 2014). In the latter case, such contracts mean that households waive the 

right to control parts of their own electricity use. Demand response is then done 

externally, and can therefore be classified as “passive demand response”. These 

contracts hand a central role to aggregators, who can be described as an intermediary 

brokering “demand flexibility” between power trading companies, grid operators and 

final consumers. The aggregator’s role is to pull together the fragmented demand 

flexibility and package it in products that can be sold in the spot or regulating markets. 

An aggregator is thus an energy service company. There are few aggregators in today’s 

electricity markets and regulatory frameworks have not been adapted to the types of 

services they can offer. One difficulty is how power reductions are going to be valued in 

electricity markets. In this context it is customary to refer to power reductions, battery 

storage and micro-production of wind and solar power as virtual power plants (Medina 

et al. 2010). There are nevertheless significant differences between a produced and a 

reduced MWh in terms of its underlying value. In order for a power reduction to be 

worth as much as one MW of produced power, it has to be guaranteed that it is 

additional, i.e. it must be proven that power demand really would have been one MW 

higher without the power reduction (Borenstein 2014). This is a big challenge, and as 

long as the problem persists, it constitutes a significant advantage for measures applying 

active responses to demand instead.   

 

6. A choice experiment: Demand flexibility - when and how? 
 

The electricity market’s increased demand for predictability and adaptability can 

possibly be met by means of direct management of households. In order to get more 

information about consumers’ flexibility we carried out a nation-wide survey. Our 

immediate goal with the survey was to learn about individuals’ preferences regarding 

various limitations to their current electricity consumption possibilities, in which no 

heed needs to be paid to the instantaneous power situation in the electricity system. In 

order to be able to estimate how, when and at what cost customers show flexibility, we 

chose to set out from demand side management rather than dynamic pricing. 

 

To analyze the inclination to enter into a contract with specific characteristics, a method 

known as choice experiment is used. This is a well-established research method in 
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environmental economics and in marketing. It is normally used to determine the value of 

goods that are not market-priced, e.g. the value of not having black-outs (Carlsson and 

Martinsson 2008). The method allows for the evaluation of individual product attributes, 

e.g. the safety or comfort of a car, as opposed to valuing the whole product (the car). 

Thus it allows us to evaluate when and how to expect adaptability from households on 

the energy market. The analysis sets out from a consumption contract specified in such a 

way that consumption possibilities are limited on the basis of the time of day (morning 

and evening) and type of use (heating or household electricity).  

 

Before describing the method in greater depth, and presenting our results, we will 

describe how the survey was conducted and present some descriptive statistics.  

 

6.1 Questionnaire development, data collection and descriptive statistics 

 

The choice experiment was carried out as a national survey via what is known as a web 

panel of around 90 000 randomly recruited Swedes
14

. In June 2014 the final 

questionnaire was sent out to around 5 900 members of the panel, and 918 of these 

responded
15

. In total, 1 321 individuals began the questionnaire (clicked on the link). 

The fact that the survey was carried out via the Internet can be seen as both positive and 

negative from a statistical perspective. In some cases the argument is made that internet-

based surveys are less representative of the population since not everyone has access to 

the Internet. In general terms, Sweden may be regarded as suitable for internet-based 

surveys since the absolute majority of people have access to the internet and since such 

access is not dependent on income, work etc.
16

 The advantages of internet-based surveys 

are typically lower costs, increased flexibility and faster data collection compared with a 

traditional survey sent by post. The aim of the selection was to be representative for the 

Swedish population. The survey was sent out on the basis of age, gender and 

geographical location. 

 

The questionnaire was designed and tested in focus groups during the spring of 2014. A 

pilot study with 100 respondents was also carried out. Focus groups and pilot studies are 

important not only in order to identify relevant issues and suitable formulations of 

individual questions, but also in order to design the choice experiment in such a way that 

attributes (and attribute levels) become reasonable, relevant and useful. In addition, the 

pilot study helped us achieve a statistically more effective design of the experiment as 

such. 

 

In total the questionnaire contained about 50 questions, divided into three sections. The 

first section contained general questions about respondents’ energy use and attitude to 

smart grids. Respondents were asked, for example, whether they would consider 

entering into a real-time contract if offered the possibility. The second section contained 

the choice experiment (which is described below), while the third section contained 

                                    
14 The web panel is administered by Norstat, a private company. 

15 This cannot be interpreted in terms of a response rate since we had ordered 900 responses 

which were collected over the course of a few days.  

16 
In 2008, 88 per cent of the Swedish population aged 16-74 had access to the internet in their 

homes, and 84 per cent stated that they used the internet at least once a day (Statistics Sweden 

2008). 



 
 

27 

general questions about the respondents (living conditions, contracts etc.). The time it 

took to respond to the questionnaire was on average about 20 minutes.  

 

Table 5 presents descriptive statistics for the variables considered in our empirical 

analysis. On the whole, our selection is representative of the Swedish population. There 

is some over-representation of the elderly and of men, which is likely due to a relatively 

big interest in energy issues within these groups. Other surveys in the energy area have 

shown the same pattern (see e.g. Ek and Söderholm 2010). 

 

Table 5: Descriptive statistics for relevant variables. 

 

Variable Mean/share Variable Mean/share 

Age 54.79 

Share with 

small children 

(0-12 years) 

0.13 

Share of 

pensioners 
0.40 

Share living in 

flat 
0.42 

Share of men 0.55 

Share with 

direct electric 

heating 

0.07 

Household 

income (SEK) 
40 000 - 45 000 

Share with 

district heating 
0.10 

Household size 

(individuals) 
2.21 

Share with 

membership in 

green NGO 

0.11 

Share of single 

households 
0.26 

Share who is 

politician 
0.078 

 

   

6.2  Choice experiment 

 

The choice experiment part of the questionnaire began with the following information 

about the conditions for the choice experiment and the hypothetical contracts: 

 

“We will shortly be asking you a number of questions where you are supposed to choose 

between three different contracts (A, B or C). One of the contracts (contract C)will 

always represent the present situation, while the other two represent contracts with 

other characteristics. The characteristics of the various contracts will vary from one 

question to the next. The different contract characteristics are explained on the next 

page, after which the questions begin. We are aware that this kind of hypothetical 

question can be perceived as ‘complicated’. If you open the link with the explanation 

you can refer to it while answering the questions.” 

 

The idea behind choice experiments is to have people face choices between different 

alternatives, defined by a number of characteristics (attributes). The important 

assumption underlying the method is that people will choose the alternative that 

provides the greatest perceived utility. In many cases the choices are simple and 

familiar, but in other cases they may be more complex and unusual. In our application of 

the choice experiment, the alternatives are described as contracts regulating energy use 
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for heating and electricity consumption related to “household use”. The contracts are 

hypothetical, still realistic and relevant. When respondents choose between different 

contracts they indirectly reveal their preferences for the various characteristics. Using 

statistical methods, we can analyze and estimate the value of these preferences. By 

including a price or compensation in the contracts, the valuation of the characteristics 

can be transformed (normalized) into a monetary value. Considering the aim of this 

study and the hypotheses put forward, the choice experiment is a well-suited method. 

 

 

The attributes 

 

Too many attributes cannot be included in a choice experiment since that can make the 

choice situation cognitively difficult. If the cognitive burden becomes too great, there is 

a risk that the respondent will only consider some of the attributes and thus not make the 

trade off between attributes as desired. The choice should also be perceived as realistic 

and relevant to the greatest possible extent. The basis of this study is demand side 

response in two dimensions above all, time and use, with the focus on Swedish 

households. With respect to time, earlier results and studies of daily load profiles have 

served as a guide (see Figures 1-3 in Section 3). The load on the electricity system 

appears to be highest during the morning and dinnertime. With respect to energy use, it 

can be divided into several areas of use. We have chosen to focus on heating and those 

uses of household electricity which have been judged susceptible to demand side 

response. On this basis, we defined two attributes in terms of use (remote control of 

heating and household electricity), with levels defined in terms of time (07.00-10.00 and 

17.00-20.00). 

 

The electricity system is subject to temporary and more or less unpredictable events that 

affect the power situation. Rapid changes in demand and disruptions in the electricity 

production or in the power grids can affect the market and may lead to large price 

fluctuations. Increased demand flexibility would lower price volatility when such events 

occur. In order to examine electricity customers’ willingness to relieve the pressure on 

the electricity market in extreme situations, an attribute was defined in terms of random 

remote control and levels in terms of extent (maximum number of days). In this case, 

remote control includes both heating and household electricity between 07.00 and 20.00. 

 

Expectations on smart grids and meters are high with regard to demand side response 

and energy efficiency. The new meters collect data and convey a considerable amount of 

information related to households’ electricity use, which allows for increased 

predictability in the electricity system and for new energy services. In Sweden there is a 

discussion about who owns the information gathered by advanced meters, e.g. the 

household or the grid operator (EiR2012:12). This discussion has to do with households’ 

demand for integrity. In order to examine households’ attitudes to the dissemination of 

information, an attribute was defined in terms of dissemination of information. 

 

In order for choice experiments to be meaningful in a research context, attributes have to 

be clear to respondents. Table 6 shows the information given to the survey respondents 

before they were faced with the choice between the various hypothetical contracts. 
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Table 6: The information presented to the respondents about the attributes and their 

levels. 

 

CHARACTERISTICS  LEVELS 

Remote control of heating 

A company, e.g. a power trading company or a district heating 

company, will be controlling your heating system remotely every 

weekday (Mon-Fri) during certain hours. The heating will be 

turned off, but the temperature will never drop by more than 2 

degrees, and never below 18 degrees. 

This remote control will occur at:  

 

07.00-10.00 17.00-20.00 Never 

 

Remote control of 

electricity use 

A company, e.g. a power trading company, will be remotely 

controlling (limiting) parts of your household’s electricity use 

every weekday (Mon-Fri) during certain hours. You will not at 

those times be able to use the dishwasher, washing machine or 

tumble dryer/drying cabinet. Neither will you receive any 

 electricity for electrically heated towel rails or comfort  

household electricity underfloor heating (additional heating 

elements). 

This remote control will occur at:  

 

07.00-10.00 17.00-20.00 Never 

 

Remote control during 

extreme conditions 

On some days there are extreme conditions, such as extreme cold 

or unusually low levels of electricity production. You will be 

notified one day in advance that both your heating and parts of 

your household electricity will be remotely controlled on the 

following day between 07.00 and 20.00 (including weekends). 

This control involves the same limitations as specified in the 

characteristics above and, being more random, is limited to a 

specific number of days per year: 

 

 Max. 3 days per year Max. 7 days per year Max. 10 days 

per year  Never 

 

Dissemination of 

information 

The information collected by your electricity meter and any other 

meters may be passed on to companies who will use the 

information to compare adjacent and similar households with 

each other. 

 

YES – Information about my household’s energy use may be  

passed on and used in depersonalized comparisons with e.g. 

households in the neighborhood. 

 

NO – Information about my household’s energy use may not be 

passed on and used in depersonalized comparisons with e.g. 

households in the neighborhood. 

 

Annual compensation 

Changing your contract earns you an annual compensation.  

This compensation can be: 

 

SEK 300 SEK 750 SEK 1 500 SEK 2 500 
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The choice experiment began following this presentation of information. In each choice 

situation, respondents were expected to choose the contract they found most attractive. 

Each such choice situation was repeated six times, with the “levels” of the attributes in 

contracts A and B varying each time
17

. Since the contracts differ in terms of their levels 

for one or more attributes, the experiment indirectly “reveals” respondents’ preferences 

for the various attributes. Figure 9 shows what a choice situation in the questionnaire 

could look like. Note that option C was the same in all choice situations. 

 

Figure 9: Example of a choice question. 

 
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. 

 Avtal A Avtal B Avtal C – som 
idag 

Remote control 
of heating, 
Mon-Fri 

 
17-20 

 
None 

 
None 

Remote control 
of electricity 
use, Mon-Fri 

 
07-10 

 
None 

 
None 

Remote contro 
during extreme 
conditions 

 
None 

 
Max 10 days 

 
None 

Dissemination 
of information 
information 

 
Yes 

 
No 

 
No 

Compensation, 
SEK per year 

 
1 500 

 
750 

 
0 

 
MY CHOICE (tick 
one) 

 
[    ] 

 

 
[    ] 

 
[    ] 

 

 

 

Using statistical methods, the choices in the different choice situations can be converted 

to a likelihood of choosing a contract with specific attribute levels. For example, the 

analysis gives how important remote control of heating is in relation to dissemination of 

information. The inclusion of a compensation in SEK per year as one of the attributes in 

the various contracts provides information about how important this specific aspect is. 

Another advantage of including compensation in the choices is that it allows for a 

normalization and valuation of the other attributes in SEK terms. Thus the analysis 

provide a valuation of each attribute and level in SEK, while also allowing for a clear 

comparison between the various attributes. In other words, the choice experiment makes 

it possible to analyze the significance of different attributes in potential energy contracts 

and whether these characteristics are perceived as improvements and/or changes for the 

worse, and also the value that consumers allot to this. 

                                    
17 Altogether, 12 different choice experiment questions were asked, divided into two sets in 

order to reduce the burden on each individual respondent. Thus each respondent replied to six 

choice experiment questions. 
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6.3 The general public’s valuation of characteristics related to demand side response 

 

By analyzing the choices made by respondents between different (hypothetical) 

contracts in the questionnaire, we can estimate the respondents’ valuation of the 

different characteristics in the contracts. The monetary values presented in the text 

should naturally be treated with caution, as they are characterized by genuine and 

statistical uncertainty (as always in empirical research). In general we have chosen to 

focus on well-established statistical methods and “statistical significance”. It is also 

worth noting that the values given below apply for the “representative” individual (an 

average individual), so the exact amounts do not apply for everyone. For more 

information about the statistical approach, heterogeneity in valuations, statistical 

significance etc., see the appendix. Below is a general description of the results, divided 

by attributes, followed by a table (Table 7) illustrating the results. The complete results 

are presented in the appendix. 

 

Remote control and information 

 

The survey shows that limitations to possible energy use are perceived as something 

negative, and that people therefore want to be compensated in order to accept such 

limitations. Regarding remotely controlling the heating system of the home in the 

morning, however, the compensation requirement is not significantly different from 

zero. There can of course be many explanations for this specific result. One possibility is 

that there is a “delay effect” when the heating is turned off, meaning that the temperature 

drops slowly, and that people therefore perceive that the loss in utility is smaller, plus 

the fact that they may leave the house for work, school etc. It may be so that a large 

fraction of respondents would not notice the temperature adjustment at all, since they 

usually spend daytime hours outside of their home. Regarding limited heating during the 

evening, electricity consumers appear to be relatively sensitive, demanding an annual 

compensation of about SEK 650. 

 

Generally speaking, sensitivity to restrictions in household electricity usage is greater 

than to restrictions in heating. However, there is a considerable difference between 

control of household electricity in the morning and the evening: the compensation 

requirement for control of household electricity in the evening is about SEK 600 more 

than for control in the morning. One explanation for this could be that everyday tasks 

such as washing clothes and dishes are more important than heating, and also most 

important in the evening. 

 

The analysis also shows that households on average demand about SEK 40 more per 

‘preparedness day’ in order to accept restrictions when there is a threat of a possibly 

acute power shortage. Respondents have here valued the risk that restrictions are 

imposed for a specific number of days per year. The compensation requirement thus 

depends on the respondent’s expectation of “extreme conditions” in the future. 

Accepting three days a year of possible remote control (limitations to heating and 

household electricity) is thus valued at SEK 120 of annual compensation. 

 

An important question in the study has been the general public’s willingness to share 

information about their energy use. The results suggest that individuals perceive a 

benefit loss in sharing information about their habits. More specifically, households 
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require an annual compensation of about SEK 250 in order for information about their 

energy use to be spread to nearby households for comparison purposes (despite the 

information being depersonalized). However, this result does not have the same degree 

of statistical reliability (significant at the 10-per cent level) as the results described 

above. 

 

Status quo – disinclination to change 

 

It is conventional in the literature not to force respondents to make choices. It is 

important that the situation resembles a real market situation (a choice situation) to the 

greatest possible extent. Forced choices can make respondents reply randomly or with 

an approach which is not based on trading off different attribute levels in the options but 

instead expresses e.g. a “protest”. For these reasons, an option that implied a minimum 

change for the majority of respondents was included. This option was entitled “same as 

today” (status quo, SQ) and included neither remote control nor dissemination of 

information. 

 

There are many reasons why respondents choose the SQ option
18

. It may of course be 

the case that this represents a situation that brings greater benefit than any of the other 

options, even considering possible compensation payments. For some people, the 

compensation offered is simply too small to counterbalance the benefit loss of 

restrictions on electricity use. In that case it is “right” to choose the SQ option. However, 

there may also be other reasons why some people choose the SQ option. First and 

foremost, the SQ option may be seen as the easy way out of the choice situation if 

respondents are less willing to take the time to trade off the various attributes and 

options. It may also be the case that picking the SQ option is a protest against the choice 

experiment as such, or against the broader question as such (changes to the electricity 

market). There is also a considerable body of literature in behavioral economics and 

behavioral science indicating that people are generally prone to maintaining SQ when 

they are faced with difficult (risky) choices. There are many reasons for this behavior, 

including loss aversion, regret aversion, omission bias and risk minimization. In our 

econometric analysis all non-observable factors, i.e. factors other than those that define 

the options in the choice questions, captured by the status quo bias
19

. 

 

For various reasons, some people dislike restrictions so much that they demand, across 

the board, compensation in excess of SEK 2 500 in order to consider any restriction. It is 

difficult to distinguish such respondents from those who have chosen the SQ option for 

some other reason, since they do not show any sensitivity to the specification of the 

other options. 

 

 

 

 

                                    
18 

It is common in choice experiments that the SQ option is chosen relatively often (see e.g. 

Meyerhoff and Liebe 2009). In this survey between 43 and 68 per cent chose the SQ option in 

each individual choice situation. About 39 per cent of respondents chose the SQ option 

throughout.   
19 

For a more extensive discussion of status quo bias, see e.g. Boxall at al. 2009. 
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Table 7: Results of the choice experiment in respect of estimated compensation 

demands. 
 

Valuation of contract characteristics 

 

Annual 

compensation 

Compared with no control of heating 

 Control 07.00-10.00 

 Control 17-20 

 

Not significant. 

SEK 630 

Compared with no control of household electricity  

 Control 07-10 

 Control 1-20 

 

SEK 829 

SEK 1435 

Compared with no control in extreme conditions  

 for each “preparedness day” with control 

 

SEK 44 per day 

Compared with no dissemination of information about a household’s 

electricity consumption 

 permission to disseminate information 

 

SEK 244 

Compared with current contract 

 New type of contractKrävs en kompensation  

 

SEK 2746 

 

 

Socioeconomic explanations for the unwillingness to give up the “same as today” 

 

The discussion above presented some possible explanations for why respondents choose 

the contract which is the “same as today”. In an attempt to better understand and 

possibly explain the SQ bias, several models were estimated. The focus of these was to 

look at whether socioeconomic factors can help explain the choice of status quo
20

. The 

desire to maintain current conditions for energy use may e.g. be connected to factors 

such as housing type, age, gender and family situation. 

 

The socioeconomic factors we attempted to use to explain the choice of status quo were 

age, gender, income and the presence of younger or older children in the household. We 

also tested variables that correlate with the size of the households’ energy use, such as 

different types of electric heating and whether they reside in villas or flats. Additionally, 

we tested for whether anyone in the household was usually at home between 07.00 and 

10.00 or 17.00 and 20.00, was a member of an environmental organization or was active 

in politics. 

 

The results indicate that income correlates positively with the choice of the “same as 

today”. One explanation could be that households with limited financial resources are 

more disposed to choosing other options than the SQ in order to save money (receive 

compensation). The results also show that people who live in flats were more inclined to 

choose the SQ option. This could be an indication that these respondents had greater 

difficulties assimilating the choice situation. For example, it could be that people who 

live in flats are more likely not to have a dishwasher, a washing machine or floor heating 

and therefore have a harder time relating the contracts to their own situation. There 

                                    
20 It is also possible to look at whether socioeconomic factors can explain different compensation demands 
for the various characteristics in the contracts. However, such an analysis requires a more advanced and time-
consuming statistical analysis and is therefore left to future studies. 
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could also be other reasons related to living habits, or to the fact that people who live in 

flats usually have less control over indoor temperatures. 

 

Above all, the results indicate that people with a university degree, people who are 

members of environmental organizations and those active in politics are all less prone to 

choosing the SQ option. Regarding the level of education, the same result has been 

obtained in earlier studies with the direct aim of studying SQ bias (Moon 2004; Boxall 

et al. 2009). One explanation for why people with a university degree choose the SQ 

option to a lesser extent could be that they found it easier to trade off the various 

attributes and that they saw the advantages in changing their current situation. Regarding 

“green” people and politicians, the results can be interpreted as indicating that these 

people were predisposed to choose one of the other options even when they were so 

disadvantageous that other respondents, on average, chose the SQ option. The result can 

also be interpreted to indicate that these people see a greater benefit in opting out of SQ, 

e.g. because they identify values for society such as increased possibilities for renewable 

energy or a reduced dependence on fossil fuel-burning reserve power plants. 

 

It can also be worth noting certain results that were not statistically significant. In line 

with the literature in the area (e.g. Moon 2004; Boxall et al. 2009), we found that older 

people were more likely to choose the SQ option. There was also tendency for people 

who were usually at home when the restrictions are activated to be more prone to opting 

for SQ. It should also be mentioned that the SQ bias is relatively unaffected by 

respondents’ gender, by whether they have children or by what type of heating system 

they have. 

 

7. Final discussion and conclusions 
 

Smart meters and a more effective pricing of electricity have been highlighted as 

important reforms in order to empower electricity consumers and increase demand side 

flexibility. There are great expectations that electricity customers will assimilate relevant 

information and react to it. In this report we have tried to approach the question of what 

we reasonable can expect from future electricity customers when it comes to adapting 

their behaviour in alliance with the real-time price on the wholesale market for 

electricity. As the economic benefits from such an adaption are relatively small, any 

greater degree of demand flexibility is not to be expected. Our empirical analysis 

indicate that households save less than SEK 1 per day when electricity consumption is 

dramatically rescheduled in order to benefit from the price variation in the spot market. 

Our analysis also suggests that households generally have little knowledge about the 

cost of consuming electricity and that they consequently do not take notice of the 

information available on the electricity bill. One conclusion that can be drawn from this 

is that the strong faith in demand flexibility, which is occasionally expressed, is based on 

a naïve idea of households’ adaptability. 

 

One could claim that adaptability exists, and that the size of economic incentives is what 

will determine how much of it is realized. If only incentives in the form of price 

variation become large enough, households will accept real-time prices and react to 

them. It is difficult to argue against this, but the obvious next question is ‘how big mustl 

the price variation have to be?’ At what electricity price level will we choose to lower 

the temperature, postpone washing of clothes and dishes, switch off the floor heating 

and turn off lights? A reasonable answer would be that the price for demand flexibility 
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varies between different energy services and households. In an attempt to resolve the 

question of what adaptability can be expected of electricity customers, we measured 

their stated willingness to pay for comfort and flexibility, or to be more precise, the 

compensation they demand in order to reduce their comfort and flexibility. The results 

of this analysis confirm the earlier conclusion that demand flexibility is fairly limited. 

Achieving flexibility, via restricted electricity use, in a household every weekday 

between 17.00 and 20.00 will cost on average between SEK 630 and 1 435 per year, 

depending on whether the demand flexibility comes from heating or household 

electricity use. Divided per day, this becomes SEK 5.50 for postponing washing of 

clothes and dishes, for example, and about SEK 3.60 for turning the heating down 

(assuming that no heating is needed between June and August). Demand flexibility is 

cheaper in the mornings – SEK 3.20 for household electricity and with no cost for 

heating. Here the results imply that households’ willingness to pay for electricity varies 

over the course of the day, and that the electricity price curve cannot be expected to 

level off completely in a world with complete adaptability. 

 

The results found in this report have to be treated with caution. Basically, our results 

reflect the scenarios we have described to the respondents, which means that the average 

household will refrain from electricity use in conformity with the restrictions we have 

specified if being compensated in correspondence with the average compensation levels 

presented above. The compensation demand can therefore not be unequivocally 

interpreted as prices of real demand flexibility, i.e. as the cost for getting a household to 

shift energy use from one hour to another, or completely refrain from energy use during 

peak-price hours. What we are actually measuring is the perceived benefit loss in 

reduced comfort and flexibility caused by different types of restrictions on households’ 

electricity use. The benefit loss ought to be less in households that are not affected by 

the restrictions, e.g. households whose members are not at home when restrictions come 

into effect. Such households should reasonably demand a relatively small compensation 

for accepting restrictions, but at the same time contribute very little to demand 

flexibility. The latter follows from the fact that the load on the electricity system will not 

be reduced in stretched situations by households that neither wash clothes nor dishes at 

these times. Conversely, those who do use a lot of electricity and who are at home when 

the restrictions come into effect will likely demand relatively high financial 

compensation. According to this line of reasoning, the price for real demand flexibility 

is underestimated in particular for the 07.00-10-00 hours, when relatively large numbers 

of people can be expected to be away from home in comparison with the evening. 

 

In summary, three overall conclusions may be drawn from the analysis. First, economic 

incentives for individual households to reschedule their electricity consumption over the 

course of the day are small. Second, the compensation an average household would need 

in order to systematically reschedule its electricity use is considerably higher than 

today’s incentives. And third, the ‘price’ of demand flexibility depends on when, how 

and what household we are talking about. 

 

The analysis we have presented is preliminary in the sense that it is possible to in greater 

depth study how the required compensation differs between different household types. 

This is important not least in order to make the connection with demand flexibility to the 

greatest possible extent. It is also possible to specify and test further variants of the 

models we have applied in the present analysis. Preference uncertainty in particular can 
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be studied in greater depth, since it cannot be expected that all respondents have a clear 

idea of the hypothetical scenarios presented to them. 

 

With regard to demand flexibility it would also be valuable to analyze in greater depth 

why some electricity customers choose a fixed electricity price. One interpretation is 

that these customers are signaling limited flexibility, and that the bigger the proportion 

of all customers that they represent, the smaller the potential of real-time pricing to 

create demand flexibility. It could also be the case that a future increased volatility in the 

electricity market means that more electricity customers opt for a fixed price. Greater 

price variation could thus lead to both more and less demand flexibility. In order to 

determine which of these forces is the strongest, it will therefore be important to study 

which factors that play a role in the choice of electricity contracts. 
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Appendix 
 

Each question in the choice experiment involved a discrete choice between three 

different contracts, where each of these is characterized by the various attributes 

presented in Table 6. It is assumed that each choice is associated with a specific utility 

level for the respondent, and that he/she will choose the contract that provides the 

greatest expected utility. From a statistical perspective this can be interpreted as the 

probability that the respondent will choose one of the three contracts, given the attribute 

levels they are described with. The analysis of such data such is usually done within the 

framework of “logit models”, where multinomial logit (MNL) is the most fundamental. 

In MNL, it is assumed that non-observable factors that affect the choice between the 

contracts are totally independent of each other, which is not always appropriate. For 

example, it may be the case that things that affect the benefit in more than one of the 

contracts correlate with the attributes in the choice experiment, which means that the 

non-observable factors are no longer independent of each other. In order to avoid this 

problem, a model known as “random parameter logit” (RPL) is used. On the whole one 

could say that RPL is a generalized version of MNL which allows for heterogeneity 

among respondents’ preferences. Non-observable factors are allowed to be random and 

to emerge from a statistical “distribution”.
21

 In the RPL model, point estimates are made 

for the chosen parameters, but estimates are also made of their distribution. There are 

other advantages to using RPL as well, such the avoidance of making strong 

assumptions about context independence. On the basis of various statistical tests, we 

have chosen to focus on the results from the RPL model when presenting results in the 

text of the report. However, the tables below present both MNL and RPL results. 

 

The results presented in the text are mean values, which are more or less uncertain in the 

statistical sense. Normally, statistical uncertainty is measured illustrated using standard 

deviation and significance. In this context (related literature) it is relevant to talk about 

significance at the 1, 5 and 10 per cent levels, which mean that a parameter estimate is 

significantly different from zero if it is associated with a standard deviation that is not 

greater than what is required for any of the above levels to be met.
22

 For example, it 

could be the case that a parameter value (mean value) of, say, 200 is not statistically 

different from zero because the uncertainty (standard deviation) is too large. In such a 

case the significance would not be below 10 per cent. 

 

In our models, some attributes have been specified as “dummy variables”. These 

variables are interpreted in relation to a base level, which, in this case, is intended to 

describe the current electricity market. The base levels for the remote control attributes 

are “No control” and for the information attribute “No dissemination”. The 

compensation demands calculated on the basis of the parameter estimates for these 

variables are thus to be interpreted as the average compensation necessary in order for 

households to accept a change to their electricity use, or that depersonalized information 

about their energy use is spread to other households. 

 

                                    
21 See e.g. Train (2009). 

22 Significance is a measure of the risk of committing what is know as a Type 1 error. Given a 

zero hypothesis that a parameter is zero, a Type 1 error is committed if the hypothesis is rejected 

despite the parameter actually being zero. Compared with a 5 per cent significance, a 10 per cent 

significance implies a greater risk of a Type 1 error. 
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Table A1: Results from the choice experiment without explanation variables for status 

quo. 

 
 

 MNL RPL 

Coeff

. 

(St.d) 

Compensation 

demand (WTA) 

Coeff

. 

(St.d) 

RP 

St.d. 

(St.d.) 

Compensation 

demand (WTA) 

RCH_M -0,1971*** 

(0,0723) 

597** 

(248) 

-0,0255 

(0,1251) 

0,6782*** 

(0,1772) 

41 

(207) 

RCH_E -0,2749*** 833*** - 0,4469** 630*** 

(0,0500) (208) 0,3932*** (0,1951) (156) 

(0,0897) 

RCHE_M -0,2280*** 691*** - 0,5462** 829*** 

(0,0667) (189) 0,5177*** (0,2194) (136) 

(0,1005) 

RCHE_E -0,3464*** 1049*** - 1,0712*** 1435*** 

(0,0594) (194) 0,8956*** (0,1397) (171) 

(0,1070) 

RCEC -0,0203*** 61*** - 0,3634 44*** 

(0,0064) (21) 0,0275*** (0,3198) (17) 

(0,0991) 

INFO -0,0297 90 -0,1520* 1,0063*** 244* 

(0,0487) (150) (0,0792) (0,1064) (129) 

COMP (SEK ’000) 0,3301*** -- 0,6243*** -- -- 

(0,0307) (0,0485) 

ASC_SQ 0,8917*** -2701*** 1,7141*** 4,9423*** -2746*** 

(0,0750) (250) (0,2172) (0,2617) (341) 

LLH -5351,657 -3782,999 

AIC 1,946 1,379 

Psuado R
2 

0,018 0,375 

Halton  1000 

***,**,* Significant at 1.5 and 10 per cent, respectively. 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table A2: Results from the choice experiment with explanation variables for status quo. 
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 MNL RPL 

Coeff. 

(St.d) 

Compensation 

demand (WTA) 

Coeff. 

(St.d) 

RP Coeff. 

(St.d) 
Compensation 

demand (WTA) 

RCH_M -0,2108*** 624** -0,0579 0,6837*** 93 

(0,0757) (261) (0,1289) (0,1733) (217) 

RCH_E -0,2766*** 818*** -0,4045*** 0,4203* 647*** 

(0,0626) (219) (0,0941) (0,2236) (174) 

RCHE_M -0,2327*** 688*** -0,5324*** 0,5426** 851*** 

(0,0695) (193) (0,1055) (0,2288) (139) 

RCHE_E -0,3360*** 994*** -0,8638*** 1,0472*** 1382*** 

(0,0616) (188) (0,1088) (0,1423) (169) 

RCEC -0,0232*** 58*** -0,0319*** 0,3816* 51*** 

(0,0067) (22) (0,0100) (0,2575) (18) 

INFO -0,0158 88 -0,1256 1,0486*** 201 

(0,0504) (145) (0,0806) (0,1107) (129) 

COMP (SEK 

’000) 

0,3380*** -- 0,6252*** -- -- 

(0,0319) (0,0502) 

ASC_SQ 0,1152  -0,8294 4,8068***  

(0,1825) (1,0789) (0,2604) 

Age 0,0096***  0,0290   

(0,0029) (0,0184) 

Retired -0,1679  -0,3870   

(0,1029) (0,6649) 

Children 0-12 -0,2008**  -0,6092   

(0,0958) (0,5899) 

Household inc. 0,0424***  0,1353**   

(0,0087) (0,0551) 

Uni degree -0,2880***  -0,8696***   

(0,0591) (0,3783) 

At home 0,2002***  0,6589   

(0,0727) (0,4576) 

Flat 0,2280***  0,9138**   

(0,0641) (0,4026) 

Green member -0,3234***  -1,1003*   

(0,0938) (0,5999) 

Politician -0,6289***  -1,9733***   

(0,1069) (0,6324) 

No. of obs 855  855   

LLH -4929,950 -3520.826 

AIC 1,929 1,382 

Psuado R
2
 0,031 0,375 

Halton 1000 

***,**,* Significant at 1.5 and 10 per cent, respectively. 

 

 

 


