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Abstract

Demand based price determination for electricity
consumers in private households

Lisa Borggren, Rebecca Grill, Susanna Lykken, Maria Nilsson

This report investigates the effects a demand 
based tariff would have on private electricity 
consumers and how it could contribute to a 
sustainable electrical grid. The fuse tariff that is 
currently used charges customers for their 
electricity usage and does not fully reflect the 
electrical grid load and thereby not the cost for the 
distribution system operators. A demand based 
tariff, that charges customers for their power peaks 
and promotes a change of behaviour better reflects 
the grid load and could lead to a more even grid 
distribution and a sustainable development. In light 
of this issue, two demand based tariffs have been 
constructed for the energy company Upplands 
Energi’s private customers’ current electricity 
consumption. One of the tariffs consists of a higher 
fixed cost and a lower variable cost and the other 
consists of a lower fixed cost and a higher variable 
cost, both leading to the same revenue för 
Upplands Energi. The two different demand based 
tariffs have been simulated and analysed, where 
the one with the lowest fixed cost is recommended 
since it gives customers higher economic 
incentives to change their electricity usage 
behaviour. It is essential that electricity retailers 
communicate the information of how the demand 
based tariff works to the customers in order to 
make them change their electricity behaviour to 
attain a sustainable grid.
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1. Introduction  
According to The World Bank Group electricity usage is strongly correlated to people's 

perceived life standard, which has led to a higher global electricity demand (IGE-The World Bank 

Group, 2008). Electricity consumption contributes to emissions of greenhouse gases, which 

leads to environmental problems and climate change. Since the electricity demand increases, it 

becomes more important to decrease the global energy consumption and emissions of 

greenhouse gases. The European Union has defined international requirements to reduce the 

environmental footprint and is constantly developing its intermittent, decentralized renewable 

electricity production in Sweden in order to meet both European and national requirements 

(European Commission, 2016). This development requires an electricity grid with a higher 

flexibility in order to handle the varying electric load and production. A constant electrical grid 

load is desirable since an overloaded grid would require reinforcements, which would result in 

higher costs. Another problem is that the electricity base production might need to be 

complemented by a back-up electricity production to meet the demand at peak times, which 

also leads to higher costs. With the purpose of reducing the total electricity grid load, 

customers’ electricity usage behaviour needs to be taken into consideration. If electricity 

consumers reduce their electrical grid load, the total grid load would be reduced which would 

lead to lower costs for the distribution system operators1, DSOs, and a more sustainable grid.  

 

Consumers in Sweden are charged by the DSOs for their consumed electricity as well as a fixed 

cost based on the fuse installed in each individual household. As this may give an incentive to 

reduce the consumers’ energy usage it does not consider in what extent they contribute to the 

grid load. Several DSOs have started to develop incentives for electricity consumers to change 

their electricity usage behaviour. Economic incentives are one aspect that can affect consumers’ 

desire to change their electricity usage. However the price of electricity is currently cheap but 

may increase in the future (Energiutskottet, 2013). An alternative is to develop an electricity 

tariff that charges customers based on their power load on the electricity grid instead of their 

electricity usage, a so called demand based tariff. This alternative is a more cost reflective price 

determination, which means that the costs for the customers reflects the costs for the DSOs 

                                                
1 Distribution system operators operates within the distribution infrastructure and are responsible for delivering 
electricity from supplier to end user while also maintaining the network. (Euroelectric, 2010) 
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more accurately. Another incentive that can affect consumers’ usage behaviour is their 

influence on the environment and it is therefore important that the demand based tariff is well 

adjusted for customers with a micro production of solar energy as well as for other customers.  

 

The global interest in demand based tariffs is increasing and several DSOs have introduced the 

system for industry customers. Some DSOs have also implemented the demand based tariff at a 

test stage in private households in Sweden (Helbrink, J et al. 2015). One reason why it is 

currently not the main method of payment is because the availability of technical components 

that enable readings of the power output has been limited in the past. (Strandberg, 2015). 

Furthermore there is always a resistance when introducing new concepts which makes it 

difficult to implement new payment methods.  

 

The DSO Upplands Energi is investigating the opportunities of developing a tariff that charges 

customers based on their electric power demand in order to reach a more cost reflective tariff. 

If Upplands Energi’s customers cause a higher power output than estimated while using the 

current tariff, it would result in penalty costs for Upplands Energi on top of their ordinary 

subscription to their supplier Vattenfall. Upplands Energi would then not be able to charge their 

customers for the additional cost and would therefore risk losing profit.  

 

The electricity production from solar cells is rapidly increasing and there is high potential for 

further development (Ericsson & Simm, 2009). It is important for Upplands Energi to use 

renewable energy resources and they can provide their customers with small-scale solar cell 

systems, which have been implemented in several households.  
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1.1 Aim of the report  

The aim of the report is to design a proposal for a demand based tariff for Upplands Energi and 

its customers in order to achieve a more cost reflective price determination. By using data from 

Upplands Energi’s customers the purpose is to create and simulate a model of a demand based 

tariff. The aim is to analyse how low, medium and high electricity consumers, with and without 

solar cells will be affected economically by the implementation of a demand based tariff. The 

results will be compared to Upplands Energis’ current fuse tariff system, with the aim of 

generating approximately the same income for Upplands Energi. An economic perspective as 

well as a sustainable perspective will be regarded. 

 

The designed demand based tariff needs to be easy to understand for the customers in order to 

increase their interest and change their electricity usage behaviour. It is also important that the 

demand based tariff does not create disadvantages for customers with solar electricity 

production when compared to customers without since the interest and market for micro 

production is increasing. A sensitivity analysis will be carried out to examine how the total 

income for Upplands Energi would be affected if their customers were to change their 

behaviour by reducing their power peaks. The sensitivity analysis will also examine the 

economical effect on specifically chosen customers if they were to change their behaviour by 

reducing their power peaks.  

 

1.1.1 Thesis statements 

● How can a demand based tariff be designed to be beneficial for both Upplands Energi and its 

customers?  

● How will customers with a high, medium and low electricity consumption, with and without 

installed solar cells, be affected economically by a demand based tariff?  

● In what aspects can a demand based tariff contribute to a more sustainable electrical grid? 
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1.1.2 Delimitations 

The data used in the simulation is based on Upplands Energi’s customers’ electricity 

consumption from the year 2015. Due to the limited time of the project no data from previous 

years have been taken into consideration. The data represents customers with fuses of 16 

Ampere and 20 Ampere, which make up the majority of Upplands Energi’s customers. 1000 

customers without solar cells have been randomly chosen in order to create a more 

manageable amount of customer data. Four customers with solar electricity production were 

given and have been used in the project. The report is delimited to a presentation and an 

analysis of the customers with a fuse of 20 A, in order to make a more detailed analysis of these 

customers. The customers with a fuse of 20 A generally have a higher electricity consumption 

and power output and therefore also a higher cost than the customers with a fuse of 16 A, 

which make them into an interesting group to analyse. The results for the customers with a fuse 

of 16 A will be presented in the appendix section.  

 

1.2 Disposition  

The report will start with an introduction and a background section where concepts that are 

important for the problematization of the study are explained. This will be followed by a 

methodology section that describes how the demand based tariff and the customer groups 

were chosen. Furthermore, the data section will introduce the data that has been used in the 

simulations. Finally, the results from using two different kind of demand based tariffs on 

different customer groups will be presented followed by a discussion and conclusion of the 

results. 
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2. Background  
In this section the background of the electrical grid in Sweden, the fuse tariff, the demand based 

tariffs and consumers’ electricity behaviour will be described and explained. 

  

2.1 The electrical grid in Sweden 

Electricity networks consist of both transmission infrastructure and distribution infrastructure. 

The transmission infrastructure is used to transmit energy at a high voltage to areas of power 

consumption. The distribution infrastructure is used to deliver electricity to the final customers, 

including industries and private households which is done at a lower voltage than in the 

transmission network. (Euroelectric, 2010) Building several electrical distribution grids that 

deliver electricity to the same geographic areas would require high installation and investment 

costs and it is therefore not realistic. These circumstances has resulted in a natural monopoly of 

all the parts of the grid. The Swedish Energy Markets Inspectorate regulates the electricity 

distribution grid in Sweden and the electricity consumers can therefore not decide their DSO. 

On the other hand there is an open electricity trade market, which means that the electricity 

consumers can choose their preferred electricity retailer. (Swedish Energy Market Inspectorate). 

Figure 1 below illustrates the electrical grid structure in Sweden.  

 

 

Figure 1. The electrical grid structure in Sweden. 

(Svensk Energi , 2016)  
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The electrical grid is nowadays often over-dimensioned. Even if it is correctly dimensioned the 

full capacity of the grid is only reached during a few times of the year when the power 

consumption peaks. If the power peaks increases, the grid must be further reinforced and is 

then over-dimensioned for other times. It is desirable to obtain a more balanced grid in order to 

avoid a reinforcement, since reinforcements would lead to high installation costs. (Klintefelt & 

Österlund, 2016) 

 

2.2 Fuse tariff  

The currently most common electricity tariff used by DSOs is a fuse tariff, which consists of a 

fixed and a variable charge. The fixed charge is based on the installed fuse and the variable 

charge is based on the transmitted electrical energy. The fuse size varies depending on the 

household but for apartments 16 A is a normal size and for detached houses 16 A, 20 A or 25 A 

are normal sizes. Private customers can decide what fuse they prefer to install, where different 

types result in a different fixed cost. The variable charge is decided by the electricity consumed 

and thus by the behaviour of the consumer. This gives the consumer an incentive to reduce 

their electricity consumption. (Helbrink, J et al. 2015) 

 

2.3 Demand based tariff  

An alternative to the traditional fuse tariff is a demand based tariff, where the power peaks are 

charged instead of the transmitted electrical energy. Industries count for a great amount of 

electricity and it is therefore common for electricity companies, including Upplands Energi, to 

charge their industry customers with this kind of tariff. For private households this method is 

however still at a test stage. Sala-Heby Energi AB and Sollentuna Energi AB are examples of 

electricity companies that have started to charge private households by a demand based tariff 

instead of a fuse tariff. (Sala-Heby Energi) (Sollentuna Energi och Miljö, 2016) A demand based 

tariff can be constructed in several different ways, but in comparison with a fuse tariff it charges 

for power peaks instead of the electricity usage. The purpose of a demand based tariff is to be 

more cost reflective than the traditional tariff, since the power peaks better represents the 

electrical grid load and therefore the actual cost for the electricity company. An issue with the 
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demand based tariff is that customers often have difficulties in understanding the difference 

between energy and power and therefore do not understand how they are being charged or 

how they can contribute to a more sustainable grid. The concept of energy and power can be 

resembled with the endurance and engine power of a car. The amount of gas represents the 

energy or its endurance and decides how far the car can drive. The engine power on the other 

hand represents the power that must be added to the system in order to deliver a certain 

amount of energy at a specific time. (Svensk Energi, 2015) The challenge of designing a tariff for 

electricity consumption is therefore to design it as cost reflective as possible while still making it 

comprehensible from a customer perspective. (Helbrink, J et al. 2015)  

 

2.4 Consumers’ electricity usage behaviour 

The purpose of implementing a demand based tariff is to change customers’ electricity 

consumption in order to reduce the grid load when the power demand is high. To be able to do 

so, the customers have to understand how the demand based tariff works and the benefits of it. 

They also need to understand why they are supposed to change their electricity consumption 

and how they can do so. Two major Swedish studies have been conducted in order to 

investigate these different aspects in geographical areas that have implemented a demand 

based tariff. The first study was conducted on Sala-Heby Energi’s private customers in Sala that 

are currently using a demand based tariff. The second study is comparing private consumers 

electricity behaviour in Sollentuna that are using a demand based tariff with consumers in 

Saltsjö-Boo that are using a fuse tariff. Sollentuna Energi & Miljö and Sala-Heby Energi have 

both introduced a demand based tariff that only charges customers for their power peaks 

between 7am and 7pm. Sala is a smaller town, while Sollentuna and Saltsjö-Boo are richer 

suburbs of the capital in area in Sweden. Both studies show that economic and environmental 

aspects are the strongest incentives for customers to change their electricity usage. (Bartusch, C 

et al. 2010) (Bartusch, C et al. 2014) 

 

Out of the interviewed customers in Sala, 80% of them knew that they were charged by a 

demand based tariff instead of a fuse tariff 10 months after the implementation. Sala-Heby 

Energi sent out an information booklet with the bill at the time of implementation, which made 

some customers notice the new system. Other customers did not realise they had a new tariff 
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until they contacted the DSO after receiving a more expensive bill than normal in the start of the 

winter season as a result of the new system. The majority of the customers in Sala believed that 

the DSO introduced a demand based tariff in order to reduce the electricity consumption during 

peak hours and not because the DSO wanted to increase its profit. All customers that were 

aware of the new system believed that it was a positive change, mostly because they thought it 

would have positive effects on the environment. 85% of the customers that knew about the 

system claimed that they had changed their electricity usage behaviour to benefit from the 

economic incentives. Sala-Heby Energi is providing a statistical service on their website where 

customers can see how much power their appliances are using, but most customers claimed 

that it was too time consuming and confusing. A majority of the customers meant that they had 

not completely familiarized themselves with the tariff, but they had noticed that it was 

economically beneficial to use electricity during off peak hours. A majority of the customers 

appreciated concrete suggestions of what they could do to respond to the economic incentives, 

for example use the laundry and make the dishes after 7pm. (Bartusch, C et al. 2010) (Bartusch, 

C et al. 2014) 

 

The survey that was conducted on Sollentuna Energi och Miljö’s customers showed that the 

awareness of the implemented demand based tariff was limited. If the customers are not aware 

of the price determination of the new tariff, they are not able to change their behaviour to 

benefit from the new pricing. Out of Sollentuna Energi och Miljö’s customers that were aware of 

the demand based tariff, a majority had a positive attitude towards it. They claimed that they 

would change their electricity usage behaviour in order to economically benefit from the new 

tariff. A majority of the customers also claimed that they were willing to change their electricity 

behaviour to contribute positively to the environment and a more sustainable development. 

However, not many customers actually changed their usage behaviour after the implementation 

of the demand based tariff. There are several possible reasons why the demand based tariff did 

not result in a changed customer behaviour. Sollentuna Energi och Miljö has almost the same 

economic incentives for their customers as Sala-Heby Energi has, but compared to international 

studies the incentives are distinctly lower. (Bartusch, C et al. 2010) (Bartusch, C et al. 2014) 

 



11 

Table 1 shows the median annual income per person in the three different municipalities Sala, 

Uppsala and Sollentuna. The median annual income includes people that are 20 years old and 

above. The average yearly income is 24% lower in Sala than in Sollentuna. Uppsala have a yearly 

average income that is 8 % higher than Sala, but still 16% lower than in Sollentuna.  

 

Table 1  

Municipalities and their median annual income per person (Statistiska centralbyrån 2016), 

(Elforsk) 

Municipality Median annual income per person 

Sala 199 500 SEK 

Uppsala 221 157 SEK 

Sollentuna 262 925 SEK 
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3. Methodology 
The method includes the methodology for the selection of customer groups, choice of primary 

and secondary demand based tariff, the sensitivity analysis, the study of consumers’ electricity 

usage behaviour and the limitations of the report.  

 

3.1 Customer groups  

The customers of Upplands Energi have been divided into two main groups, customer with solar 

electricity production and customers without solar electricity production.  

 

The two main groups have thereafter been divided into two sub-groups based on their fuse size 

of 16 A and 20 A, with a focus throughout the report on the 20 A group. Furthermore each 

group consists of 50 randomly chosen customers. To ensure that these customers are 

representative, a group of 25 customers are also analysed to see if there are any differences 

compared to the group of 50 customers.  

 

The 50 selected customers within each fuse size have been divided into three different groups 

depending on their average electricity consumption. The three different groups are 

characterized by a low, medium or high electricity consumption. An illustration of the division is 

made in figure 2 for the customers without solar electricity production. The division of the 

different customer groups is based on a normal distribution, where 68% of the customers are 

within one standard deviation from the mean value, representing the medium consumers. 

These are represented by the blue area in figure 3 and 4. Representatives of the low and high 

yearly electricity consumers are found in the tails of the distribution which make up 16% of the 

lowest and highest electricity consumers. The division of the customer groups can be seen in 

figure 3 and 4 below and is differentiated by the change of color.  

 

Two customers in each of the three customer groups, that have the same electricity 

consumption but generate different power peaks have been selected. Worth mentioning is that 

different customers can be considered having low or high power peaks depending on what 
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group they are within. This means that the power peaks of a low electricity consumer 

considered having high peaks can be of the same size as the power peaks of a high electricity 

consumer with low peaks. The selected customers are represented by the black bars in figure 3 

and 4, which display their average electricity consumption and maximum power peak during 

2015. The selected customers are chosen based on their high or low power peaks for each 

month during 2015, where figure 4 has been used as a basis. Customers that generally had high 

and low power peaks during the whole year were chosen, which explains why the customers 

with the lowest or highest peak of the year were not always chosen. The two customers were 

selected in order to enable a comparison within a certain group for the generated cost caused 

by different behaviours. The results for the customers with the fuse 20 A will be presented and 

analysed in the discussion and the results for the customers with 16 A will be presented in the 

appendix section.  

 

 

Figure 2. Division of different customer groups with no solar electricity production.  

 

 Customers without 
solar cells  

Fuse 20 A 

Medium  Low  High  Low  Medium  High 

Fuse 16 A 
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Figure 3. The annual average electricity consumption of 50 customers. The orange area to the left represents the 

low electricity consumers, the blue area in the middle represents the medium electricity consumers and the orange 

area to the right the high electricity consumers. 

 

Figure 4. The maximum power peak reached during 2015 for 50 customers. The orange area to the left represents 

the low electricity consumers, the blue area in the middle represents the medium electricity consumers and the 

orange area to the right the high electricity consumers. 
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The second main group, consisting of four customers with solar electricity production, has been 

divided into two sub-groups based on their fuse size. Within the 16 A group there are three 

customers; one low, one medium and one high electricity consumer. Within the 20 A group 

there is only one customer so no further division was possible. Since there are only four 

customers with solar electricity production, all of them will be presented and analysed. Figure 5 

shows an illustration of the division of the customer groups with solar cells 

 

Figure 5. Division of different customer groups with solar electricity production.  

 

3.2 Choice of demand based tariff  

Two different types of demand based tariffs have been constructed, one that is called primary 

demand based tariff and one that is called secondary demand based tariff. The two different 

demand based tariffs and price setting systems are explained below. 

 

3.2.1 Primary demand based tariff  

The designed demand based tariff consists of a fixed and a variable charge. To make the tariff 

more familiar and understandable from a customer perspective the fixed charge has been based 

on Upplands Energi’s existing price setting for different fuse sizes. The annual fixed charge 

Customers with solar 
cells  

Fuse 20 A 

Low  High  

Fuse 16 A 

Medium 
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amounts to 3053 SEK for a customer with fuse size 16 A and 4567 SEK for a customer with fuse 

size 20 A. The monthly variable charge is based on an average derived from the three highest 

power peaks accumulated during one month. This method has been chosen in order to make 

the price determination as fair as possible. It would not be representative to base the monthly 

power cost on one power peak if a customer would have one unusual high power peak if the 

other ones are generally low. If a customer would generate an unusual high power peak within 

the first days of the month the incentive to lower the power output of the remaining month 

would also be lost. To use the average of more than three of the highest power peaks within 

one month have been considered too many since the aim is to charge for the highest power 

peaks and not for a monthly average power output.  

 

Furthermore the variable charge is season based and has the price setting 75 SEK per kilowatt 

throughout November to March and 40 SEK per kilowatt throughout April to October. The price 

difference between the seasons was designed to match the energy demand corresponding to 

the different seasons while still limiting the price range of the bill when comparing different 

months. The reason is because Sala-Heby Energi’s customers reacted negatively when they 

received a significantly higher electricity bill than normal at the start of the winter season. To 

avoid this reaction, the gap between winter prices and summer prices was made smaller.  Sala-

Heby Energi’s and Sollentuna Energi och Miljö’s prices per kilowatt were examined in order to 

determine prices for Upplands Energi. The total pricing of the tariff has been designed to 

increase Upplands Energi’s revenue with 2.3% which corresponds to 160 000 SEK for 1000 

customers when compared to the fuse tariff. The increased revenue is a precaution if the 

customers would change their behaviour when the new demand based tariff has been 

implemented. A change of behaviour would lead to a lower cost for the customers and thus a 

lower revenue for Upplands Energi.   

 

3.2.2 Secondary demand based tariff  

The secondary demand based tariff is based on the demand based tariff described above. 

Alterations have been made to the fixed charge to enable customers to affect their costs in a 

greater extent than before. To increase the economic incentives for customers to change their 

behaviour, the fixed charge has been decreased and the variable charge has been increased. A 
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reduction of the customers’ power peaks would thus result in a greater decrease of the cost 

when compared to the previously discussed demand based tariff. The fixed charge for the 

secondary demand based tariff has been reduced to half of its original value for both the 16 A 

and the 20 A group. This has resulted in an annual fixed cost of 1526.5 SEK for the 16 A group 

and an annual fixed cost of 2283.5 SEK for the 20 A group. Alternations have also been made to 

the variable charge in order to increase Upplands Energi’s revenue by 2.3% or 160 000 SEK 

compared to their current revenue. The variable charge has been changed to 108 SEK per 

kilowatt throughout November to March and 77 SEK per kilowatt throughout April to October. 

The different prices between the seasons has been designed in accordance to the argument for 

the demand based tariff discussed above.  

 

3.3 Sensitivity analysis  
A sensitivity analysis has been made in order to analyse how Upplands Energi’s revenue would 

be affected if their customers were to decrease their power peaks with the demand based tariffs. 

The sensitivity analysis consists of simulations where the costs of 1000 customers are reduced 

with one, five, ten, twenty, thirty, forty and fifty percent. The reduction is based on an average 

value of the three highest power peaks per month for each customer. The results from the 

simulations are presented as the reduced annual income for Upplands Energi in SEK. The same 

analysis is made for individual customers with the primary and secondary demand based tariff. 

The results are presented as the annual reduced cost for the selected customer in SEK.     

 

3.4 Study of consumers’ electricity usage behaviour 

Previous studies about the implementation of a demand based tariff for Sollentuna Energi och 

Miljö’s and Sala-Heby Energi’s customers have been analysed in order to estimate how the 

demand based tariff will affect Upplands Energi’s customers’ electricity usage behaviour.  

 

3.5 Limitations  

The data from Upplands Energi provided the maximum power output every 27 hour and did not 

give any information of the power output during the rest of the day. A time-of-use tariff, which 

charges a higher price during peak hours and a lower price during off-peak hours could 
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therefore not be constructed. Furthermore, if more than one high power peak occurs within 27 

hours only the highest one will be shown in the data.  

 

Six customers out of the customer groups low, medium and high electricity usage have been 

chosen in order to enable a comparison. These customers are presented in section 3.1. Even 

though the customers have been randomly chosen a different set of customers would generate 

a different set of results. This could change the results slightly since customers differ in how and 

when they use electricity. All customers could however not be examined and therefore the 

number of selected customer have been limited to six.   

 

4. Data  
This report has examined data based on the electricity usage from 1000 of Upplands Energi’s 

customers without solar electricity production. The data includes an account number associated 

with each customer, the electricity consumed during a 27 hour interval and the highest power 

peak measured during the same interval. The time and date when the measurements were 

recorded are also incorporated into the data. Additionally the fuse size is given for each 

customer which has enabled the division into different customer groups; 500 customers with 

the fuse size of 16 A and 500 customers with the fuse size of 20 A. The data corresponds to the 

year 2015.  

 

This report has also examined data from four of Upplands Energi’s customers with solar 

electricity production. The data resembles the data that was given for the non solar cell 

customers with an associated account number and information about the fuse size for each 

customer. The power output for each customer was measured from hour 0 to hour 23 each day 

throughout the year 2015. Three of the customers have the fuse size of 16 A and one has the 

fuse size of 20 A.  
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5. Results  
In this section the results for the customers with a fuse size of 20 A and the customers with solar 

electricity production will be presented. The results for the customers were similar when 

comparing 25 and 50 customers. It is therefore assumed that the 50 customers are 

representative and would give the same result as for example 100 randomly chosen customers. 

The results for the customers with a fuse of 16 A will be shown in the appendix section.  

 

5.1 Customer group - 20 Ampere  

By changing from a fuse tariff to a demand based tariff, the annual cost changes differently for 

different customers. The annual cost for customers with a fuse of 20 A increases for five out of 

six customers when introducing the primary demand based tariff and increases for four out of 

six customers when introducing the secondary demand based tariff. The increased annual cost 

with the primary demand based tariff varies within the range of 3 SEK to 859 SEK which 

corresponds to 0.04% - 19% for individual customers. The increased annual cost for the 

secondary demand based tariff varies between 212 SEK to 1212 SEK or 3% - 14% for individual 

customers.  

 

The implementation of the primary demand based tariff results in an increased annual cost of 

637 SEK or 9% for the customer with low electricity usage and low power peaks while the 

secondary demand based tariff results in a lower increase, namely 212 SEK or 3%. The customer 

with medium electricity usage and low power peaks causes the smallest increase of 3 SEK or 

0.04% when using the primary demand based tariff while the secondary demand based tariff 

causes a decrease of 494 SEK or 7%. The customer with high electricity usage and low power 

peaks decreases its annual cost by 1005 SEK or 11% for the primary demand based tariff while 

the secondary demand based tariff enables an annual reduction of 1126 SEK or 14%.  

 

The customers with high power peaks within the three customer groups, all increase their 

annual cost when changing from a fuse tariff to a demand based tariff. The customer with low 

electricity usage and high power peaks increases its cost with the secondary demand based 
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tariff compared to the primary demand based tariff. The other two customers with high power 

peaks receive a higher annual cost with the secondary demand based tariff compared to the 

primary demand based tariff. The selected customers’ annual costs generated by the fuse tariff, 

primary demand based tariff and secondary demand based tariff are displayed in figure 6 below. 

 

Figure 6. The annual cost for different 20 A customers with the fuse tariff, primary demand based tariff and 

secondary demand based tariff.  

 

5.2 Customer group - solar electricity production  

When changing from the fuse tariff to the primary demand based tariff two out of four 

customers increase their annual cost, both with approximately 950 SEK, which corresponds to 

an increase of 10% and 13%. The other two customers decrease their annual cost with 110 SEK 

and 426 SEK, which corresponds to a reduction of 2% and 6%.  

 

When introducing the secondary demand based tariff, all customers increase their cost 

compared to the primary demand based tariff. The increased annual cost varies from  548 SEK 

to 2458 SEK or 7% - 34% compared to the fuse tariff. The customer with low electricity usage 

has low power peaks and reduces its cost with both the primary and secondary demand based 

tariff when compared to the fuse tariff. The remaining customers all have high power peaks. 

The costs for the customers with solar electricity production with the fuse tariff, primary 

demand based tariff and secondary demand based tariff are displayed in figure 7 below.  
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Figure 7. The annual cost during 2015 with the fuse tariff, primary demand based tariff and secondary demand 

based tariff for customers with solar electricity production. 

 

6. Sensitivity analysis  
The third and fourth column in table 2 shows the price reduction when using the primary and 

the secondary demand based tariff. The second column in table 2 shows the equivalent 

appliances to each power peak reduction, where a power peak reduction of 1% corresponds to 

the usage of one light bulb, 3% corresponds to the usage of a stove hood etc. The equivalent 

appliance is based on a power peak of 7 kW, which is an average power peak among the 

customers.  
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Table 2  

Reduced income for Upplands Energi with a reduction of customers’ power peaks 

(VB Energi, 2012) 

Reduced 

power peaks  

Equivalent appliance 

for each customer 

Total reduced income for 

Upplands Energi per year 

with the primary 

demand based tariff  

(in SEK) 

Total reduced income 

for Upplands Energi 

per year with the 

secondary demand 

based tariff (in SEK) 

1% One light bulb (70 W) 31 113 50 209  

3% Stove hood (210 W) 93 300  150 509  

5% Electric hand mixer 

(350 W) 

155 513  250 809  

10% Coffee percolator 

(700 W) 

311 013 501 609  

20% Toaster (1400 W) 622 013 1 003 209  

30% Kettle (2100 W) 933 013 1 504 809  

40% Coffee percolator and 

kettle (2800 W) 

1 244 013 2 006 409 

50% Toaster and kettle 

(3500 W) 

1 555 013 2 508 009  
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Table 3 shows a sensitivity analysis for the selected customers with a fuse of 20 A using the 

primary demand based tariff. The sensitivity analyses shows how the annual cost decreases for 

each customer when their power peaks are reduced.  

 

Table 3 

Reduced costs per year with the primary demand based tariff for different customers with a 

reduction of their power peaks  

Reduced 

power 

peaks 

Low 

energy, 

low power  

Low 

energy, 

high power  

Medium 

energy, 

low power  

Medium 

energy, 

high power  

High 

energy, 

low power  

High 

energy, 

high power  

1% 30 SEK 35 SEK 29 SEK 43 SEK  36 SEK 50 SEK  

5% 154 SEK  177 SEK  143 SEK 216 SEK  180 SEK  252 SEK  

10% 311 SEK  354 SEK  286 SEK 432 SEK  361 SEK  504 SEK  

20% 623 SEK  708 SEK  573 SEK 865 SEK  722 SEK  1009 SEK  

30% 935 SEK  1062 SEK  859 SEK 1297 SEK  1083 SEK  1513 SEK  

40% 1247 SEK  1415 SEK  1146 SEK 1730 SEK  1443 SEK  2017 SEK  

50% 1559 SEK   1769 SEK  1432 SEK 2162 SEK  1804 SEK  2522 SEK  
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Table 4 shows a sensitivity analysis for the selected customers with a fuse of 20 A using the 

secondary demand based tariff. The sensitivity analyses shows how the annual cost decreases 

for each customer when their power peaks are reduced. 

 

Table 4 

Reduced costs per year with the secondary demand based tariff for different customers with a 

reduction of their power peaks  

Reduced 

power 

peaks 

Low 

energy, 

low power  

Low 

energy, 

high power  

Medium 

energy, 

low power  

Medium 

energy, 

high power  

High 

energy, 

low power  

High 

energy, 

high power   

1% 50 SEK 57 SEK 47 SEK 68 SEK 57 SEK 81 SEK 

5% 249 SEK 283 SEK 233 SEK 344 SEK 288 SEK 405 SEK 

10% 498 SEK 566 SEK 465 SEK 688 SEK 577 SEK 810 SEK 

20% 996 SEK 1132 SEK 930 SEK 1375 SEK 1154 SEK 1621 SEK 

30% 1494 SEK 1698 SEK 1395 SEK 2063 SEK 1731 SEK 2432 SEK 

40% 1991 SEK 2264 SEK 1860 SEK 2751 SEK 2308 SEK 3243 SEK 

50% 2489 SEK 2830 SEK 2325 SEK 3439 SEK 2885 SEK 4054 SEK 
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7. Discussion   
In this section the economic effects and the interest of solar electricity production with the 

implementation of a demand based tariff will be analysed and discussed. The economic effects 

of a change of customers’ electricity usage behaviour and how to inform customers of the new 

tariff will also be brought up and discussed. Environmental incentives as well as future 

development of a demand based tariff will also be discussed.  

 

7.1 Economic effects with the implementation of a demand based tariff  

The results show increasing annual costs for almost all customers within the 20 A group when 

changing from the fuse tariff to a demand based tariff. The demand based tariffs are 

constructed to make an increased income of 2.3% for Upplands Energi, which partially explains 

why the annual cost increases.  

 

All of the customers with high power peaks, regardless of their electricity usage, get an 

increased annual cost when implementing both the demand based tariffs compared to with the 

fuse tariff. The cost increases for these customers since they cause a high grid load, where the 

demand based tariffs better reflects their grid load. The customer with low electricity usage and 

high power peaks receives a higher annual cost with the primary demand based tariff compared 

to the secondary demand based tariff. The fixed cost for the primary demand based tariff is 

higher, which results in a higher annual cost since the fixed cost makes up a greater part of the 

total cost for this customer though it has a low electricity consumption. When implementing the 

secondary demand based tariff, the fixed cost is lower and therefore the total cost is lower for 

this customer as well. The other two customers with high power peaks receives a higher annual 

cost with the secondary demand based tariff compared to with the primary demand based 

tariff. According to figure 4 these two customers have significantly higher power peaks than the 

customer with low electricity usage and high peaks. The secondary demand based tariff have a 

higher variable cost than the primary demand based tariff, which explains why these two 

customers receives a higher annual cost with the secondary demand based tariff than with the 

primary demand based tariff. 
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The customer with high electricity usage and low power peaks decreases its annual cost with 

both the demand based tariffs which can be explained by its low grid load. The customer with 

low electricity usage and low power peaks increases its annual cost. A low electricity usage is 

not the same as a low power peaks and thus does not have to result in the same annual cost.  

 

Another interesting customer is the medium electricity user with low power peaks, generating a 

higher annual cost with the primary demand based tariff in comparison to the fuse tariff, but a 

lower annual cost with the secondary demand based tariff. The reason why this customer 

increases its cost with the primary demand based tariff in comparison to the secondary demand 

based tariff might be because the fixed cost makes up a greater part of the total cost with the 

primary demand based tariff. When the fixed cost is divided in half, the variable cost makes up a 

greater part which provides the customer with higher economic incentives to change its 

behaviour. It might therefore be more advisable for Upplands Energi to use the secondary tariff, 

since higher economic incentives for customers to change their behaviour might result in a 

decreased grid load. The disadvantage is that Upplands Energi will have a lower guaranteed 

income, which makes it more difficult to budget organisational activities. A risk by not reducing 

the fixed cost is however that the economic incentives are too low to make customers respond 

to them.  

  

7.2 The interest of solar electricity production with an implementation 
of a demand based tariff  

According to the results, a demand based tariff would not economically affect customers with 

installed solar electricity production differently than customers without. Customers with high 

power peaks will generally increase their costs when the charge is based on the power 

consumption peaks, regardless if the customer has solar cells or not.  

 

Producing solar electricity will decrease a customer’s need of transmitted electricity but not 

have any significant effect on reducing its power peaks. It is therefore possible that customers 

without solar cells lose interest in investing in solar electricity production. The reason for that is 

because solar cells produce electricity during the day when the sun is shining, while high power 
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peaks usually occur in the evening. If the purchase price for electricity is higher than the selling 

price, customers are not able to decrease their electricity bill in the same extent as with the fuse 

tariff by the usage of solar cells. If customers install solar cells only to reduce their costs for 

transmitted electricity, the demand based tariff has to be further developed in order to ensure 

that these customers can benefit as much economically. However if they make this investment 

in order to support local renewable energy sources, the interest in installing solar cells should 

not decrease when using a demand based tariff.  

 

7.3 Economic effects of a change of customers’ electricity usage 
behaviour  

Introducing a demand based tariff could lead to a change of customer behaviour which could 

lead to a reduced income for Upplands Energi. The demand based tariffs have been designed 

with a 2.3% redundance which enables customers to change their behaviour while still retaining 

the same income for Upplands Energi. The sensitivity analysis shows that a power peak 

reduction of 5% for each household, with the primary demand based tariff would not negatively 

affect Upplands Energi’s current income. The secondary demand based tariff limits the 

customers to reduce their power peaks by a maximum of 3% in order for Upplands Energi to still 

receive their current income.  

 

When introducing the secondary demand based tariff, the fourth column in table 2 of the 

sensitivity analysis shows a faster reduction of Upplands Energi’s total income compared to the 

primary demand based tariff. A high fixed cost gives Upplands Energi a reliable income, but 

limits the customers’ ability to reduce their costs by changing their behaviour. Increasing the 

variable charge, while decreasing the fixed charge enables the customer to have a larger impact 

on their cost and thereby increases the economic incentives. Furthermore a change of 

behaviour could enable lower expenses for Upplands Energi since they might not exceed their 

subscription to Vattenfall and thereby avoid penalty costs. Additionally a large reduction of the 

power output during peak hours could eventually lead to a reduction of their subscription.  
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According to table 3 and 4, customers with high power peaks will consistently be more 

economically affected by a change of behaviour. This could lead to a higher motivation for these 

customers to change their behaviour which is desirable since it could lead to a more balanced 

grid.  

 

An analysis of the customer with a low energy consumption and low power peaks has also been 

made. This customer will have an increased cost with a demand based tariff, even though it has 

relatively low power peaks. In order to reduce its cost and reach the same annual cost with the 

original demand based tariff as for the fuse tariff, this customer has to reduce its power peaks 

by approximately 20%. With the secondary tariff the customer only has to reduce its power 

output by 5% in order to get the same total cost as they currently have. If the customer reduces 

its power output further, the cost will decrease and the customer can benefit from a change of 

tariff.  

 

The reduction of the annual costs shown in table 3 and 4 illustrates that implementing a 

demand based tariff creates economic incentives for customers to reduce their power peaks. 

However the annual costs only slightly decrease which might not motivate customers enough to 

cause a change of behaviour. As previously mentioned the price of electricity might increase in 

the future, which would lead to higher economic incentives for customers to change their 

behaviour in order to reduce their costs. 

 

7.4 Simplifying information for customers 

According to previous studies mentioned in section 2.4, customers prefer to receive clear 

information with concrete directions of how they can reduce their electricity bills. Upplands 

Energi should therefore consider to simplify the directions to their customers as much as 

possible. It might therefore be more important to focus on explaining how the customers can 

benefit from the new tariff rather than exactly how the tariff works. Sala-Heby Energi created an 

online service where customers could see a detailed statistical overview of their power output, 

but barely any of the customers used the service since they thought it was too complicated to 

understand. It is therefore not advisable for Upplands Energi to develop this kind of service, but 
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instead provide more detailed information to interested customers on demand. An easy way to 

explain to customers how they could reduce their electricity bill with a demand based tariff 

could be to provide simplified results from the sensitivity analysis. For example to show how 

much they could reduce their bill by not using the kettle or toaster at the same time as they are 

using the most power. 

 

7.5 Reaching out to customers   

It is important to make sure that the customers are aware of the new pricing system in order to 

change their usage behaviour. To make customers aware of the system, Upplands Energi needs 

to carefully analyse how to reach out to the customers in the best way. Sala-Heby Energi sent an 

attachment with information about the demand based tariff at the time of implementation 

together with the bill. Many customers still did not read the information booklet and got upset 

when the first bill of the winter season arrived and was higher than normal. To avoid this 

reaction, Upplands Energi should consider the best way to reach out to their customers in order 

to make them aware of the new system before they receive their first bill. A possible solution 

could be to reach out to the customers in several different ways more than once by for example 

sending emails and physical letters as well as posting on billboards. Some customers might not 

read physical letters but might check their email more frequently and some might do the other 

way around. Another idea is to call every customer and inform them about the new tariff over 

the phone. This alternative is more time-consuming but would most likely result in a greater 

understanding of the change since customers would have the opportunity to ask questions. 

There is however also a risk that individuals that are not interested in their electricity 

consumption would get confused and require a great amount of time to understand the new 

system. The proposed demand based tariffs have also been developed with less differences 

between the winter and summer season compared to Sala-Heby Energi’s prices in order not to 

make customers shocked when they receive their first winter bill with the new tariff. 

 
7.6 Geographical areas’ influence on economic incentives 

The economic incentives that a demand based tariff provides can have different effects on 

different kind of customers. According to table 1, the average yearly income is 24% lower in Sala 
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than in Sollentuna. Individuals with a lower income might have a greater interest to reduce 

possible costs than individuals with a higher income and might therefore respond more to the 

economic incentives that the demand based tariff implicates. Individuals in Upplands Energi’s 

residential area have a yearly average income that is 8% higher than Sala, but still 16% lower 

than in Sollentuna. Upplands Energi’s customers might therefore be more interested in the 

economic incentives than Sollentuna Energi och Miljö’s customers, but still not have as high 

interest to reduce their costs as the individuals living in Sala. 

 

7.7 Environmental incentives  

Economic incentives might not always be the strongest incentive for electricity customers to 

change their behaviour. Many customers in the previous studies claimed that they wanted to 

change their electricity consumption in order to reduce their environmental footprint and to 

contribute to a sustainable development. It is therefore important for Upplands Energi to 

provide their customers with clear information about the purpose of the new tariff and in what 

way the customers can contribute to a more sustainable development. Upplands Energi might 

also consider to annually send out information about how much their customers have reduced 

the grid load since the new tariff was implemented to show the customers that they are able to 

make a difference. 

 

7.8 Futher development of a demand based tariff 

If Upplands Energi starts to measure customers’ power peaks hourly, it would be possible to 

analyse this data and develop a tariff that charges customers based on when they consume 

electricity. Upplands Energi provides electricity to industries as well as private households, 

where industries counts for a great amount of the consumption. Most industries operates 

during daytime on weekdays, which means that is the time when they cause the greatest grid 

load. A possible solution for the future is therefore to provide economic incentives for private 

households to use electricity devices when industries do not, in order to create a more balanced 

grid. Sala-Heby Energi and Sollentuna Energi och Miljö have a certain price per kilowatt hour 

between 7am and 7pm and provide free electricity between 7pm and 7am in order to make 

individuals use more electricity during night time if possible. Many of their customers claimed 
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that it was easy to understand that they would benefit from the new tariff if they performed 

certain house duties after 7pm instead of during the day. Upplands Energi should therefore 

consider to analyse a similar option if they enable hourly electricity measurements. It might be 

easier for customers to change their electricity usage to off peak hours than to not use several 

appliances at the same time, since many individuals tend to perform several duties in the same 

time to finish quicker. 

 

8. Conclusion  
The results implicate a correlation between high power peaks and higher costs and low power 

peaks and lower costs when changing from a fuse tariff to a demand based tariff. This does not 

necessarily result in lower costs for customers with low power peaks and higher costs for 

customers with high power peaks when compared to their current cost. Furthermore, the 

sensitivity analysis demonstrates that all customers can reduce their annual costs in a greater 

extent when using the secondary demand based tariff in comparison with the primary demand 

based tariff. However increasing the variable cost and at the same time decreasing the fixed 

cost results in a less reliable income for Upplands Energi.  

 

In order for the customers to reduce their costs and contribute to a more sustainable grid, they 

need to understand the benefits of a demand based tariff. It is therefore important that 

Upplands Energi reaches out to all their customers with information of how to reduce their 

power peaks by for example using reality based scenarios. When it comes to influencing 

customers’ behaviour, economic incentives are often used. The economic incentives that can be 

given today are relatively low whereas a higher electricity price in the future would lead to 

higher economic incentives. However economic incentive are not the only incentives, 

environmental aspects have also been shown to influence how customers use electricity. 

Customers with solar electricity production already contribute to a more sustainable 

environment and it is therefore important that they are not unfavoured by a demand based 

tariff. The results indicates that customers with solar electricity production are affected in the 

same way as customers without solar electricity production by the demand based tariff. 
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Depending on the price for buying and selling electricity the interest for solar electricity 

production might vary when introducing a demand based tariff.  

 

The aim of the report was to construct a demand based tariff that creates incentives for 

customers to change the way they use electricity. Out of the two suggested demand based 

tariffs, the results show that the secondary one creates stronger economic incentives for 

customers to change their behaviour so that a lower grid load can be obtained.   
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10. Appendix 
Figure 8 below represents the average electricity consumption for 50 customer within the 16 A 

group. The different colors represent the division into low, medium and high electricity 

consumers. The selected customers within each group are represented by the black bars.  

 

Figure 8. The annual average electricity consumption of 50 customers within the 16 A group. The orange area to the 

left represents the low electricity consumers, the blue area in the middle represents the medium electricity 

consumers and the orange area to the right the high electricity consumers. 

 

Figure 9 below represents the maximum power peak for the same 50 customers within the 16 A 

group. The different colors represent the division into low, medium and high electricity 

consumers. The selected customers within each group are represented by the black bars. 
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Figure 9. The maximum power peak reached during 2015 for 50 customers within the 16 A group. The orange area 

to the left represents the low electricity consumers, the blue area in the middle represents the medium electricity 

consumers and the orange area to the right the high electricity consumers. 

 

The annual cost for each customer within the 16 A group when using the fuse tariff and the two 

demand based tariffs is displayed in figure 10 below. 

 

 

Figure 10. The annual cost for different 16 A customers with the fuse tariff, primary demand based tariff and 

secondary demand based tariff.  
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Table 5 represents the annual cost for the six 16 A customers using the fuse tariff and when 

introducing the primary and secondary demand based tariff.  

 

Table 5  

Total annual cost for customers with 16 A  

 Low 

energy, 

low 

power  

Low 

energy, 

high 

power  

Medium 

energy, 

low 

power  

Medium 

energy, 

high 

power  

High 

energy, 

low 

power  

High 

energy, 

high 

power   

Fuse tariff 

(SEK) 

4253  5516 6305 6632 6864 7037 

Primary 

demand 

based tariff 

(SEK) 

5355 5915 5682 8291 6734 8482 

Secondary 

demand 

based tariff 

(SEK) 

5507 6040 5679 8044 7452 10265 

 

 

 

 


