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Executive summary 
Changing people’s behavior greatly affects the possibility to save energy. This project aims to 
save ten percent of energy by achieving a desirable energy-efficient behavior from tenants. A 
Demand Side Management (DSM) method has been developed and is used with tenants to 
create good conditions and later to change tenant behavior. It is of great importance to 
understand the correlation between lifestyle and consumption for saving energy by the DSM 
methods. Apartments are equipped with systems for individual measurement that are used to 
create an incentive for tenants to lower their energy consumption. The apartments type 1 and 
2 in the Sesac area are equipped with a display mounted in the apartment in order to make 
energy consumption visible to tenants. 
 
The results of the first measurements show that electricity consumption has decreased by 
13.6% in apartments in which the DSM method has been applied. When the apartments with 
displays using a DSM method are compared to apartments outside the Sesac area, we see a 
34% energy savings. The consumption of domestic hot and cold water has not shown any 
significant deviations when comparing apartments with displays. But when compared to other 
apartments, we see a 43% energy savings. An explanation to this could be that sufficient 
knowledge has already been obtained by tenants with no DSM since it is easier to understand 
the connection between hot water and energy than it is to understand energy by electricity. 
The comfort measurement method has proven to be unsuitable for this kind of energy-
efficient buildings. The DSM method used has not yet been through all the steps necessary to 
create desired behavior. Therefore, further energy savings are to be expected when the DSM 
method has been fully applied to tenants.   
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1 Introduction 
When creating a suitable energy system it is of great importance to understand the different 
parameters that influence energy consumption. In this project, apartments were built with 
energy performance that goes well beyond Swedish regulations. The most important 
parameters for creating energy-efficient living are the technical conditions of the building’s 
energy system and the understanding of people’s energy consumption behavior. 
 
In the Sesac area, 81 apartments have been built so far in Växjö, 69 with the energy standard 
of 95 kWh/m2yr and 12 with 85 kWh/m2yr1. In these apartments two different systems for 
individual measurements have been installed. This system is used as a tool for creating 
desired tenant behavior. 
 
The aim of this project is to lower tenant energy consumption by 10 percent by creating 
desired behavior. The method used will have the largest impact in the long run. The 
correlation between consumption patterns and lifestyle is of great importance when creating a 
useful DSM method. To change this pattern in such a way that it will be long-lasting, it is of 
great importance to use a structured method. This method is explained later in the report. 
 
 
 
 

                                                 
1 Energy consumption is defined as transmission, ventilation and DHW. 
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Figure 2.1.1. The display installed in all 
apartments in type 1 buildings. 

2 Description of work 
To create the desired behavior it is first important to provide tenants with the right conditions. 
These conditions are provided by the individual measurement systems and the Demand Side 
Management method. Two types of measurement systems are used in these apartments; one is 
used in type 1 buildings and the other in type 1 buildings. The systems can be further studied 
in Appendices 1 and 2. In order to compare energy consumption, the electricity consumption 
of 72 apartments in Växjö has been studied giving a better view of how much energy can be 
saved. Consumed energy for domestic hot water has also been compared to a study conducted 
in Stockholm. This is further explained later in the report.  

2.1 Type 1 buildings 
Type 1 buildings have a measurement system for electricity and domestic hot and cold water. 
Tenants can ‘see’ their consumption via a display in their apartments. The display can also be 
used to send text messages to the tenants. See figure 2.1.1. Tenants can see their consumption 
by cost and specific energy consumption. Tenants pay 
for each of these services separately. The apartment is 
also equipped with a system for comfort metering. The 
comfort metering system was meant as a means to get 
tenants to pay for their energy consumption for 
heating. This system did not work however because 
tenants were not given the opportunity to influence 
their energy consumption. The comfort metering 
system is, thus, not used as a financial means of 
control. Instead, the system is used to control energy to 
the building. The measurement system used can be 
further studied in Appendix 1. 
 
Sixty-nine apartments have been erected and their tenants divided into two groups. The first 
group (40 apartments) moved in to their apartments in the beginning of 2006. These tenants 
were not given any information about saving energy and their apartments are used as 
reference apartments. The other group (29 apartments) moved in in July 2006. Demand Side 
Management methods have been applied to these tenants. The method used can be further 
studied in figure 3. 

2.2 Type 2 buildings 
Type 2 buildings have a measurement system for electricity, 
heating and domestic hot and cold water. The tenant can 
follow their consumption of heat and domestic hot and cold 
water on a display mounted in the apartment. See figure 
2.2.1. This display enables tenants to follow their 
consumption according to specific energy units. Electricity 
consumption is displayed on a meter at the distribution box. 
At the end of 2006, 12 apartments where finished. Later in 
2007, 42 more apartments will be finished. 

Figure 2.2.1 shows the display 
that displays heat and hot and 
cold water consumption 
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2.3 Method 
In order to create desired tenant behavior, it is of great importance to first provide the right 
conditions. Later when the conditions are in place, tenants are ready to understand more 
information about energy-saving strategies. The DSM method used is further explained in 
figure 2.3.1 below.  
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Figure 2.3.1.This diagram shows the process of tenants changing their lifestyles and consumption. This is 
the theoretical result of changing behavior. The specific process for each tenant is unique due to the close 
correlation with the tenant’s lifestyle. The percentage shown in the diagram is the energy saved due to 
changed behavior. The different steps can be explained as follows: 
 

1. When prospective tenants search for an apartment they are given information about the 
possibilities that this apartment provides and about how they can affect their monthly 
expenses by the individual measurement system. They are also informed about the high-
energy profile of these buildings. 

2. When tenants sign their contract they are informed about the possibilities of affecting 
their monthly expenses by the individual measurement system. They are also informed 
about the high-energy efficiency that these buildings aim for. 

3. When tenants move in to their new apartments they are given an easy task. This task has 
the purpose of providing the tenant with a better understanding of energy consumption. 
They are also given instructions on how they can follow their monthly consumption on 
the apartment’s display. 

4. When tenants have started to settle and feel comfortable in their apartments it is of great 
importance that they receive information that provides the conditions for changing 
behavior. This information is received in the form of feedback regarding their 
consumption as well as that of the building for comparison purposes. They are also 
given a few more easy tasks for creating more knowledge of energy savings. 

5. At this stage tenants should have changed their behavior in such a way that they are 
receptive for more direct energy-saving strategies. They will be given more information 
about how they can affect their energy consumption as well as receive measurement 
results and the opportunity to compare their consumption to that of fellow tenants. 
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3 Compared apartments 
In order to create a comparison between apartments with different prerequisites, the 
comparison is split up into three different groups. Comparisons are made between apartments 
within the Sesac area and to apartments outside the Sesac area (see figure 3.1). This 
comparison aims to show tenants three different forms of influence. “Reference apartments” 
are located outside the Sesac area, whereas “reference apartments with display” and 
“apartments with display and DSM” are apartments within the Sesac area. 
 

 
 
Figure 3.1 shows how the comparison between different consumptions is made. The type 2 apartments have not 
yet been compared to other apartments due to the short period of measurement.  

3.1 Reference apartments 
Reference apartments are divided into two groups. One group is for comparing electricity 
consumption and one is for comparing domestic hot water consumption. Two groups of 
reference apartments were required because there was a lack of apartments with 
measurements of both electricity and domestic hot water.  

3.1.1 Reference apartments - electricity 
This group of 72 apartments is situated in Växjö with a total area2 of 5,704 m2. On an 
individual level, this can be seen as an average apartment in Växjö. Tenants buy their 
electricity for their individual apartments from VEAB  thus giving them a financial incentive 
to save energy. They pay a fee for a calculated consumption that is adjusted once a year. 
Heating and domestic hot water are included in their rent. The consumption of these 
apartments is representative as an average for Växjö. 

                                                 
2 All area mentioned is BOA, the living area. 



 7 

3.1.2 Reference apartments - domestic hot water 
In most apartments in Sweden tenants do not pay for their consumption of domestic hot water. 
Therefore, tenants lack financial incentive for saving energy. The apartments in this group 
come from the report [Teknikupphandling energieffektiva tappvarmvattenkranar; 2001-02-07, 
LIP, Stockholm stad]. Because domestic hot water is not measured in apartments in Sweden 
knowledge of consumption patterns is lacking. 

3.2 Apartments with display 
These apartments are included in the Sesac area, but will until august 2007 serve as reference 
apartments for the area. A DSM method has not been applied to these tenants. There is a 
display mounted in each entryway and tenants pay for their consumption of domestic hot and 
cold water and electricity. The technical conditions of these apartments are explained in 
Appendix 2. 

3.3 Apartments with display and DSM 
These 29 apartments have all been included in the DSM method explained in chapter 2.3. The 
method used is under development and has not yet reached its theoretical maximum of saved 
energy. The different steps that the tenants have taken are explained below. The technical 
conditions of these apartments are explained in Appendix 2. 
 

I. Early information. These apartments were specifically advertised as being housed 
in energy-efficient buildings for which the aim is to attain low tenant energy 
consumption. Prospective tenants were also informed that their individual usage 
would be measured and that they would be required to pay for electricity and 
domestic hot and cold water for their apartments. 

 
II.  Early information of measurement system opportunities. When tenants signed 

their contracts, they were again provided with information about the highly 
energy-efficient living of their building. They were also informed of the 
opportunities they have to affect their monthly energy consumption expenses. 

 
III.  Easy task to illustrate possibilities. When tenants moved in to their apartments 

they were given an easy task that aimed to create an interest in energy saving 
strategies. The display, equipped with an instruction sticker, was mounted in their 
entryway. Tenants were encouraged by the instructions to take a pleasant shower 
and then see the costs the shower incurred. The purpose was to create a better 
understanding of energy consumption and to spark a discussion about energy 
consumption among tenants. 

 
IV. Easy information. After three weeks, tenants were given simple information about 

their individual measurement system. They were also told what type of 
information they should expect and reassured that they would receive help and 
guidance for feeling secure in their situation. For this purpose, they were provided 
with a phone number that they could call if they had any questions. The tenants 
also learned about the purpose of this system, namely that they as tenants are 
given the opportunity to influence their expenses. 

 
V. Informative leaflet. After two months, a leaflet was distributed containing 

information about smart energy consumption. It also explained human behavior 
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Figure 3.2 shows the 
leaflet sent out to tenants 
regarding climate change 
and human behavior. 

and how behavior influences energy consumption. Tenants were also informed 
that they could contact the housing company if they had any questions. Four brief 
and easily understood tips about energy savings were also included. 

 
VI. Survey. After three months, tenants were asked their opinion regarding energy 

savings and about the display mounted in their apartments. The purpose of this 
survey was to better understand tenants’ opinions regarding energy-saving 
strategies and the target group itself.  

 
VII. Results from survey 1. The tenants received the survey results as well as their first 

measurement readings in leaflet form. This leaflet illustrated that tenants were 
generally positive to the measurement system and the display. It also showed that 
they contributed to 16% electricity savings as well as how these savings affected 
their monthly expenses. 

 
VIII.  Results from survey 2. The results from the first step of measurements were 

presented in a poster mounted in the entryway of the building. In addition to 
informing tenants, this poster served to inform visiting friends and family about 
the energy-efficient building. The intended purpose of the poster was to spark 
discussion and to get people more involved in energy issues. 

 
IX.  Information regarding climate change and human 

behavior. As the last applied step so far, tenants were 
informed about climate change and how they affect it, 
both as a causing factor and as part of the solution, see 
figure 3.2. The written information also illustrated 
how climate change is everyone’s personal concern as 
well as how we were affected by storms Gudrun and 
Per. This leaflet was meant to bring the question of 
climate closer to home and to make tenants aware that 
they can contribute to solving our climate problems. 
On a more positive note, the leaflet included praise for 
the work done in Växjö regarding climate change and 
highlighted the fact that Växjö received the 
Sustainable Energy Europe Award. 

 
X. Text messages in display. The display mounted in 

tenants’ apartments can be used for communicating 
with the tenant via text messages with a maximum of 200 characters. After eight 
months, the display is now starting to be used for sending energy saving tips to 
tenants every Friday. Tenants were informed that they would receive these 
messages at the very start, with the understanding that their purpose is to reduce 
energy consumption. 

 
The Sesac area tenants with displays and to whom DSM was applied have so far progressed to 
the fourth step of the theoretical model in figure 2.3.1. As even more steps are to be applied, 
an even higher energy-efficient living is expected to be attained in the coming steps. Before 
the summer, tenants will be made aware of how they can lower the temperature in their 
apartments by airing their apartments the right way, as well as by using less electricity. They 
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will learn how they can feel if electrical equipment is using energy by feeling heat transfer 
from the equipment. 

4 Results and discussion 
The overall results show that energy consumption is lower in apartments that have taken part 
in the DSM method. The “reference apartments with display” consist of 40 apartments and 
the “apartments with display and DSM” of 29. These results were obtained solely from the 
type 1 building due to the short period of measurement from the type 2 building. In order to 
obtain more reliable results from type 1 buildings, measurements should proceed for longer. 
The comparison grid between the different types of apartments can be studied in figure 3.1. 
The measurement period for the apartments with displays is only ten months. This is because 
of the time plan for presentation in this Sesac project. Further results will be delivered later in 
this project.  

4.1 Electricity consumption 
So far the main aim has been to influence tenant attitudes regarding energy consumption. The 
results from their electricity consumption show the largest deviation from reference 
apartments. Tenants need more information about saving electricity in order to achieve an 
energy-efficient behavior. This may be due to that it is more difficult to learn about saving 
electricity than saving energy by cutting down on hot water usage. The overall electricity 
savings result between the “reference apartments with display” and the “apartments with 
display and DSM” is 13.6%. See figure 4.1.1 below for electricity consumption in “reference 
apartments with display” compared to “apartments with display and DSM”. Also take into 
consideration that these are the results from a ten month period meaning that greater 
electricity savings can be expected by the end of the DSM method (see figure 2.3.1). 
 

Electricity consumption kWh/(m 2month)
Data from July 2006- April 2007: 13.6% saved energy  compared to "reference 

apartments with display" and "apartments with displ ay and DSM" 
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Figure 4.1.1 shows the electricity consumption of DSM apartments and reference apartments. The DSM 
apartments show 13.6% lower consumption for the period of ten months than those that have not applied a DSM 
method. 
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The measurements shown in figure 4.1.1 are the result of comparing apartments that all have 
a display. When compared to the electricity consumption of other apartments in Växjö, this 
gives a better understanding of the energy saving potential of using this DSM method. The 
results show a 34% savings of annual electricity when compared to reference apartments in 
Växjö. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.1.2 shows the comparison of apartments in the Sesac area as well as apartments outside the Sesac 
area. 

4.2 Domestic hot water consumption 
There is no reliable deviation of apartments where the DSM method was applied from 
apartments that have not been given any information. See figure 4.2.1 below. The correlation 
between consumption patterns and the visualization of energy is of great interest since tenants 
living in apartments with applied DSM have not shown more energy-efficient behavior than 
those in which DSM has not been applied. This illustrates that even those who not have been 
given any information show a high level of energy-efficient behavior when consuming 
domestic hot water. We can also deduce that the financial incentive is enough for creating 
efficient behavior. This can be contrasted to electricity consumption where people have 
achieved a more energy-efficient behavior. This supports the fact that people need more 
information in order to save electricity than to save energy from domestic hot water. 
 
When comparing to other apartments, this can be explained when comparing domestic hot 
water consumption with other apartments outside the Sesac area [Teknikupphandling 
energieffektiva tappvarmvattenkranar; 2001-02-07, LIP, Stockholm stad], which shows a 43% 
energy savings due to domestic hot water. See figure 4.2.2. However, this must be studied 
further because the values for comparison are not yet reliable. These issues will be studied 
further later in this project. 
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Domestic hot water consumption kWh/(m 2month)
Data from July 2006- April 2007: 0.5% saved energy compared to "reference 

apartments with display" and "apartments with displ ay and DSM" 
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Figure 4.2.1 shows how energy consumption due to domestic hot water varies over ten months. No deviations 
between DSM apartments and reference apartments can be seen in these measurements. 
 

 
Figure 4.2.2 shows the consumption of domestic hot water when comparing apartments with displays to 
apartments that do not have financial incentives to save energy. 

4.3 Domestic cold water consumption 
The measured period shows higher consumption of domestic cold water in the apartments 
with displays and DSM. See figure 4.3.1 below. The consumption is 5.8% higher in these 
apartments if comparing to reference apartments with displays, which may be a result of 
higher tenant energy awareness. From this we can see that tenants use cold water instead of 
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hot water, but we need to analyze this further. Se figure 4.2.3 for the comparison of hot and 
cold water. 
 
When comparing results from domestic cold water consumption with those from hot water 
consumption we see that domestic cold water consumption is decreasing while hot water 
consumption is increasing. This may be explained by that tenants use more hot water than 
cold water when it is cold outside. 
 

Domestic cold water consumption liter/(m 2month)
Data from July 2006- April 2007: 5.8 % higher water  consmuption compared 
between "reference apartments with display" and "ap artments with display 

and DSM" 
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Figure 4.3.1 shows the domestic cold water consumption in DSM apartments and reference apartments. It shows 
that reference apartments have a lower consumption than DSM apartments. 

4.4 Heat consumption 
The method planned to be used for creating energy efficiency in the building’s heating energy 
was the comfort measurement method. Comfort measurement measures the apartment’s 
temperature. Tenants’ payments are based on their monthly average temperature. 
 
The comfort measurement system has proven to be unsuitable in this type of energy-efficient 
building. The method is not reliable when you build energy-efficient buildings with low 
energy consumption for heating. High insulation standards in a building prevent energy from 
passing from inside to outside. The number of people, the sun and appliances in the apartment 
also contribute to this effect. The heat in this case is not transported to the outside making the 
temperature inside the building increase. The tenant would have to pay for this increase in 
heat despite the fact that the supply from the heating system decreases. The possibilities of 
influencing the apartment’s temperature proved to be insignificant. Tenants would get money 
back by leaving the window open, which not in par with energy efficiency. 
 
The building’s total heating energy consumption has been measured but due to the short 
measuring period, these measurements are not reliable. Currently, there is no financial 
incentive for tenants to lower their heating energy consumption. Nonetheless, the DSM 
method will be used for lowering heating energy consumption, which will be illustrated in 
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results presented later in the project. In the Sesac project, a report regarding heating in these 
buildings has been written3. 

4.5 Summarized results 
The summarized results present all results together with parameters such as the living area of 
each apartment. Figure 4.5.1 shows that reference apartments with DSM have decreased 
consumption in all parameters with the exception of cold water consumption. But it also 
shows that electricity has been compared for apartments of different sizes. 

 
Figure 4.5.1 shows the summarized results of all compared results. For further information read each specific 
chapter. 

                                                 
3 Deliverable D16a. First technical and behavior-related RUE report. 
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5 Conclusions 
“Apartments with display and DSM” has saved 34% of electricity when comparing to 
“reference apartments” outside the Sesac area in Växjö. No deviation has been shown in 
domestic hot water consumption when comparing “reference apartments with display” and 
“apartments with display and DSM”. But when comparing these to “reference apartments - 
hot water” outside the Sesac area, there are energy savings of 43%. This proves that it is 
enough in the short run to save energy by use of financial incentive, but whether this will be 
effective in the long run remains to be seen. Domestic cold water consumption has increased 
in the period of measurements. The comfort metering system is not suitable for buildings 
having high insulation standards such as those in the Sesac area. 
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Appendix 1 – Measurement system – Type 1 
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Appendix 2 – Technical conditions Type 1 
 

Reference apartments with display 
·  The mixer faucet in the sink is a Gustavsberg TT without an energy saving function. 
·  The shower is equipped with a Gustavsberg thermostat mixer. 
·  The towel drier is a Virab product and is connected to the domestic hot water 

circulation system. 
 

Apartments with display and DSM 
·  The mixer faucet in the sink is a Gustavsberg TT with an energy saving function. 
·  The shower is equipped with a Gustavsberg thermostat mixer. 
·  The towel drier is a Virab product and is connected to the domestic hot water 

circulation system. 
 

All type 1 apartments 
·  Display Metrima D80 
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Appendix 3 – Measurement system – Type 2 

 


