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EXECUTIVE SUMMARY 
Early results from a small scale Demand side management program used in Växjö 
resulted in interest about how energy efficiency by means of changed behaviour can be 
achieved all over Växjö. If this can be achieved in Växjö, it should also be able to be 
achieved all over Europe, where the same prerequisites can be found. By management 
concentrated on the people living in Växjö city, their energy awareness will change in a 
way which will create consumption patterns that lower electricity consumption. The aim 
of this required awareness is to decrease the total electricity consumption of all 
inhabitants of the city of Växjö by 5 %.  
 
In order to create communication channels that cover the whole city, and to succeed with 
the members’ environmental work, four different members are included in the Sams 
project. An important aspect of this is to make it possible to use four different channels 
of communication. Collaboration between the Energy Company and Housing Companies 
ensures that all inhabitants are included, both as tenants and as energy customers. 
 
For creating the desired behaviour it is of great importance to understand the correlation 
between lifestyle and consumption patterns. The main goal with the strategy used is to 
get people to take an interest in and enjoy using energy in a sustainable way. When 
looking at energy saving and climate change issues, there tends to be a lack of interest. 
Instead, people feel forced to do something they do not know much about, or perhaps 
feel bad about not doing. EnergiKollen uses collected data from energy meters around 
Växjö and gives direct feedback to consumers via an Internet web site. EnergiKollen is a 
smart metering based feedback system that visualises energy usage in a pedagogical and 
interesting way to foster greater understanding by customers of their energy 
consumption. The logic behind the system is that when customers and other consumers 
see how easy it can be to understand their energy consumption, they will be encouraged 
to behave in a more energy efficient way. 
 
Results come from analysed energy data in Veabs smart metering system and show a 
decrease in electricity consumption of 450 MWh/year. Notifications from customers and 
Sams members are mentioned and discussed, in order to give a holistic view of the 
difficulties and possibilities of a large scale energy efficiency project, through behavioural 
changes. Results show that electricity consumption has decreased by 0.97 % in 
apartments and by 0.19 % in private households. Changing behaviour in large scale 
projects does work and it is cost-effective, by comparison to other actions. People show 
very positive reactions to EnergiKollen and competitions for saving energy and would like 
to compete again against neighbours and friends. 
 
 
 
 
 
 
 
 
 
Author: Deliverable 2.1 a - How to create energy efficient behaviour in the city of Växjö 
Martin Magnusson 
Växjö Energi AB 
 
2008-10-31



TABLE OF CONTENTS 

1. INTRODUCTION 1 

1.1 AIM OF THE REPORT 1 
1.2 MEMBERS OF SAMS 1 
1.2.1 VÄXJÖ ENERGI AB (VEAB) 1 
1.2.2 HYRESBOSTÄDER I VÄXJÖ AB & VÄXJÖHEM AB (VKAB) 2 
1.2.3 VÄXJÖ KOMMUN (THE CITY OF VÄXJÖ) 2 
1.2.4 SAMS PARTNERS 2 
1.3 VÄXJÖ - THE GREENEST CITY IN EUROPE 2 
1.4 ENERGY SYSTEMS IN THE CITY OF VÄXJÖ 2 
1.4.1 SMART METERING SYSTEM 3 

2. DESCRIPTION OF WORK 4 

2.1 STRATEGY 4 
2.1.1 CREATING SAMS 5 
2.2 ACTIVITIES 6 
2.2.1 MAKING PEOPLE FEEL A PART OF THE GREENEST CITY IN EUROPE 6 
2.2.2 MAKE PEOPLE FEEL IN CONTROL 6 
2.2.3 ENGAGE PEOPLE IN EASIER ACTIVITIES 6 
2.2.4 GIVING PEOPLE FEEDBACK FROM CHANGED BEHAVIOUR 6 
2.3 MARKETING AND PRESS 7 
2.3.1 EXISTING MARKETING CHANNELS FROM SAMS MEMBERS 7 
2.3.2 OTHER CHANNELS FOR DIRECT MARKETING 8 
2.3.3 PRESS 8 
2.4 INTERNET-BASED SYSTEM ENERGIKOLLEN 9 
2.4.1 COMPETITIONS IN ENERGY SAVING 10 
2.5 WWW.SAMS.SE 11 
2.6 METERING OF RESULTS 11 
2.6.1 SORTING DATA 12 
2.7 NEW WAYS OF USING SMART METERING 13 

3. RESULTS AND DISCUSSION 15 

3.1 SAVED ENERGY 15 
3.2 DIFFICULTIES AND POSSIBILITIES 17 
3.2.1 THE NAME “SAMS” 17 
3.2.2 SAMS STRATEGY IN OTHER SIMILAR SITUATIONS 17 
3.2.3 SAMS STRATEGY AS A PART OF EVERY DAY WORK 17 
3.2.4 ENERGIKOLLEN 18 
3.2.5 COLLABORATION BETWEEN SAMS MEMBERS 18 
3.3 COMPETITIONS IN ENERGIKOLLEN 18 
3.3.1 INDIVIDUAL COMPETITIONS 18 
3.3.2 TEAM COMPETITIONS 19 
3.4 ECONOMICS AND EFFICIENCY 20 

4. CONCLUSIONS 21 

5. REFERENCES 21 

WEB PAGES 21 
ARTICLES 21 



 
24 
 

 1 

1. INTRODUCTION 
The city of Växjö aims at becoming fossil fuels free and has since 1993 (up to 2007) 
reduced its fossil CO2 emissions by 32%, down to a level of 3.13 tonnes per capita and 
year. The Concerto area connects the university to the city with new developments 
consisting of energy efficient dwellings and commercial buildings supplied by district 
heating from forestry waste materials. Within the Sesac project a Demand side 
management strategy has been developed in the WP 18 project1 and this has shown that 
there is great potential for energy efficiency by changing people’s behaviour.  
 
This WP 2.1 aims at developing well-functioning energy management systems among the 
implementing partners. This is done by analysing the existing environmental 
management systems in Delft, Grenoble and Växjö and their strengths and weaknesses 
in energy management. Early results from the Demand side management program used 
in WP 18 resulted in interest about how energy efficiency by means of changed behaviour 
can be achieved all over Växjö. If this can be achieved in Växjö, it should also be able to 
work all over Europe, where the same prerequisites can be found. By management 
concentrated on the people living in Växjö city, their energy awareness will change in a 
way which will create consumption patterns that lower electricity consumption. The aim 
of this required awareness is to decrease the total electricity consumption of all 
inhabitants of the city of Växjö by 5 %. This will be a good example of saving a large 
amount of energy by making small changes in many places. 

1.1 AIM OF THE REPORT 
This report describes the first 12 moths of this project which will continue for 7 more 
months. Changing people’s behaviour takes time, in most cases, one year is not enough 
time. This report explains the work with setting up a Demand side management 
programme in the city of Växjö, and the indications that can be seen from changed 
behaviour and efficient use of energy. 

1.2 MEMBERS OF SAMS 

In order to create communication channels that 
cover the whole city, and to succeed with the 
members’ environmental work, four different 
members are included in the Sams project. An 
important aspect of this is to make it possible to use four different channels of 
communication. Collaboration between the Energy Company and Housing Companies 
ensures that all inhabitants are included, both as tenants and as energy customers. 

1.2.1 VÄXJÖ ENERGI AB (VEAB) 
Sweden's first municipal power station for street lighting and general distribution was 
opened in Växjö in 1887 - only five years after the first two power stations in the world 
had been brought into operation, one in London, the other in New York. Just over 90 
years later, in 1980, Veab were once again the first in the country to convert from an oil-
fired district heating plant to burning bio-fuels with extremely positive results. Nobody 
had carried out such a conversion before for the purposes of producing district heating. 
Three years later, in 1983, Veab did it again as they brought the first bio-fuel combined 
heat and power plant online. Thanks to large-scale investments in district heating, the air 
in Växjö has improved considerably and has come a long way in the battle for 
environmentally friendly heating. History shows that, since the beginning in 1887, Veab 
have succeeded with much more than many thought possible and are continuing to 
develop all the time - for the benefit of customers and society alike. In 2007 Veab was 
named as “The district heating company of Sweden” which was a great achievement. 

                                          
1 Deliverable 18a Description of the metering system and test results from the first 
metering stage. 
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1.2.2 HYRESBOSTÄDER I VÄXJÖ AB & VÄXJÖHEM AB (VKAB) 
Hyresbostäder i Växjö AB and Växjöhem AB are two of three municipally owned housing 
companies in Växjö. Växjö Kommunföretag AB (VKAB) is the parent company. The two 
housing companies own and administer some 11,600 apartments within the urban 
district of Växjö and immediate surroundings. The housing companies have earlier been 
included in activities relating to behaviour and energy efficiency. High energy efficient 
buildings have, in recent years, been an important aspect of these activities, where a 
natural feature has been to offer tenants the opportunity of influencing their own energy 
costs. 

1.2.3 VÄXJÖ KOMMUN (THE CITY OF VÄXJÖ) 
Växjö is an exciting combination of idyllic small town, university town and centre of 
entertainment with a population of some 80,000 - a strong regional centre in the middle 
of the south of Sweden. Business life is rich and diverse – 7,000 companies in a dynamic 
mixture of sizes and industries. Major international companies collaborate with smaller 
entrepreneurs. For many years now, Växjö has worked with environmental issues, the 
main vision being to make the city fossil fuel free. In 2007 Växjö won the “Sustainable 
energy Europe” prize, which was the trigger for being the Greenest city in Europe. 

1.2.4 SAMS PARTNERS 

In order to cover more channels of communication and to create a stronger connection 
between Sams and end consumers, companies can also be members of Sams. If a 
company can be seen as valuable to Sams, it can become a partner. Valuable companies 
are those who contribute prizes to competitions and channels of communication. 
Companies that do this are then named as a Sams partner, and can use this for 
marketing themselves as companies working against climate changes.  

1.3 VÄXJÖ - THE GREENEST CITY IN EUROPE 

In autumn 2007 Växjö was named the Greenest City in Europe by the BBC, which was 
broadcast world wide. Växjö had previously been called the Greenest City in Europe in 
other international contexts. Växjö has received many awards for its work to limit climate 
changes. Växjö has the aim of being a fossil fuel free city, and this is the aim of climate 
activities in the city. When the BBC broadcasted their report about the Greenest City in 
Europe, the city of Växjö decided to use this designation for marketing the city. This 
shows that Växjö wants to be the cutting edge city when it comes to fighting climate 
changes. 
 
When using this title as a brand name, it is of great importance to fulfil commitments and 
to show creativity in finding new solutions for fighting climate changes. It puts pressure 
onto the various parties in the city to do something extra. Within Sams is it important to 
get inhabitants involved, and Växjö uses the title of The Greenest City in Europe In order 
to make inhabitant feel proud to be a part of something positive. 

1.4 ENERGY SYSTEMS IN THE CITY OF VÄXJÖ 

The VEAB energy company provides the city with electricity and district heating. The grid 
is owned by VEAB and the inhabitants can chose to buy electricity from the open market 
for electricity. Most apartments have individual metering of electricity and heating is 
included in the rent. Växjö is known for its sustainable energy systems, where a district 
heating network supplies the city, using 95 % renewable sources of energy. The 
electricity produced in the co-generation plant corresponds to 35 % of the electricity 
used in the city. 
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Figure 1.1 show the transportation of data from 
inhabitants to Veab, and back again where it is 
presented in EnergiKollen. 

1.4.1 SMART METERING SYSTEM 
In Växjö a system with smart 
meters are used to collect the 
energy consumption data. 
Consumption data is transferred to 
Veab once a day, and later also 
sent back to the customers. The 
sent back data are presented in 
EnergiKollen which is a web based 
system for creating interest in 
energy awareness. The metering 
system creates new possibilities to 
include the inhabitants in the 
energy system. The transfer of 
data from customers to Veab and 
back again can be explained as in 
figure 1.1. 
 
In Sweden the grid owner is the 
one who owns the consumption 
data from households. This means 
that independent of whatever 
energy trade company the 
inhabitants buy their electricity from, they are able to see their electricity consumption 
on EnergiKollen. In 2009 the regulations state that all electricity meters will be read once 
a moth. This will contribute to the possibility for other cities in Sweden to present energy 
statistics in new ways. 
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Figure 2.1 shows the strategy used in Sams. This is how 
inhabitants should develop a more sustainable behaviour by 
changing from 1 and 2 to number 3 and 4. 

2. DESCRIPTION OF WORK 
When creating a sustainable energy system it is of great importance to understand the 
different parameters influence energy consumption. In this project there is a focus on 
human behaviour. The start and realisation of a large scale project for changing people’s 
behaviour is explained, with a description of the strategy and its difficulties and 
possibilities. For creating the desired behaviour the points below have been used 
throughout the project, these points are always taken in account when creating activities. 

− Help consumers to gain knowledge about efficient saving strategies 

− Give consumers feedback from measures taken 

− Help consumers to compare their consumption to others 

− Provide more information about energy saving ideas for those who want them 

− Show the possibilities/recommendations of purchasing energy efficiency 
applications 

− Show successful measures in the bill 

− Engage people in easier activities to achieve changes in attitudes 

− People show more powerful reactions to losses than to gains 

− The consumer wants to feel that there is a possibility to choose and to control 

2.1 STRATEGY 
Witin the Sesac project, a 
Demand Side Management 
(DSM) strategy was 
developed and this has been 
adapted for large scale use in 
the city of Växjö. For creating 
the desired behaviour it is of 
great importance to 
understand the correlation 
between lifestyle and 
consumption patterns. The 
main goal with this strategy 
is to get people to take an 
interest in and enjoy using 
energy in a sustainable way. 
When looking at energy 
saving and climate change 
issues, there tends to be a 
lack of interest. Instead, they 
feel forced to do something 
they do not know much 
about, or perhaps feel bad 
about not doing. The four 
different steps can be explained as the steps described below. These steps are used to 
describe why people do something, and why they do better in some situations. It can be 
used when explaining peoples behaviour relating to issues such as climate change and 
energy saving. The aim with the Sams strategy is to make people travel from “1” and “2” 
to level “3” and “4”. 

1. External pressure 

If people are forced to do something due to external pressure, they will not do it as well 
as possible. They do what they are forced to do, but they do not actually like it, and will 
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therefore not do anything similar when they are not forced to do so. If you do not see 
any meaning with a specific action, and you do it only because someone has forced you 
to, the work will not be done well. There are many people who in terms of climate 
changes are to be found at step “1”. To make people act when it comes to climate 
changes, it is important that they do not feel forced. 

2. Should 

Have you ever felt bad about not giving enough money to charity? This is step “2” when 
it comes to changing peoples behaviour. People tend to have a bad conscience about not 
acting to climate changes. If people feel bad about consuming energy, it is not likely that 
they will change their behaviour. This occurs when actions are taken without their 
reasons being understood. This could well be connected to poor feedback. Many people 
know that negatively affecting the climate is bad, but they do not know what to do, and if 
they act in a different way and do not receive any feedback, why should they continue to 
behave in a different way? 

3. Interested 

When people act and are given feedback they are more likely to be interested in acting in 
the same way in the future too. They know that someone likes the things they do and 
show a reaction to the changed behaviour. This can be compared to workers who are 
interested in their work; they can also be seen as high performance workers. For creating 
this interest when it comes to climate changes, it is of great importance to give the right 
feedback from consumer’s consumption. The results of energy savings should be 
available to consumers who search for them. If energy saving tips are given too early 
this can be seen as something they “should” do and the intentions could have the 
opposite effect. 

4. Joy 

When people climb Mount Everest, they need to feel the joy in reaching the top. It is not 
about joy for one day, it’s about a lasting joy on a higher level. The process takes years 
to achieve and create this behaviour. If people feel joy in doing something about climate 
changes, this will be a great step forward in the work that needs to be done. When 
creating this feeling it is not only about giving feedback and showing possibilities. Here 
people need to find their own feeling for reaching the goal. This is more of an aim for 
creating sustainable behaviour than a goal that many people reach. People found at this 
level when talking about climate changes are real enthusiasts, some of them perhaps 
even try to live without electricity for some time. 

2.1.1 CREATING SAMS 
This project aims at reaching the inhabitants of an entire city and creating more energy 
efficient behaviour. This is done by first making them feel part of Växjö “The Greenest 
City in Europe”. This title was chosen as it was felt that it was something that that people 
would most likely want to be part of. It is also something that people can feel to be the 
right choice. Engaging people puts great importance on the value of what they get in 
return for being a part of something. 
 
To make people feel part of Sams, it is of great importance to surprise them, to give 
them something that they did not expect. Within Sams this unexpected part consists of  
competitions in saving energy. The management of energy competitions is administered 
by EnergiKollen using data from smart meters. This is hoped to have the same effect as, 
for example, the world cup in soccer, or the Eurovision song contest, where the actual it 
is the competition that engages people. Competitions in saving energy are managed in 
EnergiKollen. These competitions can be on an individual basis or as team competitions 
where different areas compete against each other. The Swedish word Sams can be 
translated as “being in agreement” or “being friends”. The name was chosen due to its 
uniqueness and the possibility to use the different letters, as in the boxes used in the 
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logotype. It was thought that a name with a more specific meaning could possibly 
“drown” in similarities to other projects aiming at saving energy. But Sams has a 
different strategy and is not a regular energy saving project at all. Sams does not show 
people what to do; it aims at making people make the right choice because they feel it is 
the right choice to make. 

2.2 ACTIVITIES 

The steps explained below are all included in the strategy. These need to be done in 
order to create the interest that makes people change behaviour. In Sams there is 
collaboration between housing companies, the energy company and the municipality. 
This has been done in order to get as many of the inhabitants involved in Sams as 
possible.  

2.2.1 MAKING PEOPLE FEEL A PART OF THE GREENEST CITY IN EUROPE 
When planning this project something that people would like to be a part of needed to be 
found. “The Greenest City in Europe” started to be mentioned some time before the 
project started, Sams therefore aims at making people feel that they are part of this. The 
important thing when starting this kind of project is to find something that most of the 
inhabitant would like to be a part of, in other cities this could be something completely 
different. Activities are listed below: 

− Presentations of the member organisations leading 
Sams 

− Posters at members offices, showing that everyone 
can make a difference 

− Starting www.sams.se 
− Direct marketing on radio, presenting Sams 
− Direct marketing on local public transport presenting 

Sams 

2.2.2 MAKE PEOPLE FEEL IN CONTROL 

A common feature amongst people, when talking about energy consumption, is their lack 
of control. People tend not to know much about the electricity they pay for. Neither do 
they know much about what happens if they start consuming electricity in a different 
way. If we communicate to people they are given the opportunity to understand 
electricity consumption. The different activities aiming at creating the feeling of control 
are listed below: 

− Using www.sams.se for the spreading of information 
− Presenting EnergiKollen 
− Presenting electricity consumption in different postal code areas 
− Providing guidance for those searching for it 

2.2.3 ENGAGE PEOPLE IN EASIER ACTIVITIES 

If people do something out of interest, they are more likely to also 
learn from it, by comparison to acting on a negative feeling. Within 
Sams the purpose of easier activities is to get people to feel that it 
is easy and fun to use electricity in a sustainable way. Easier 
activities are also used to make people feel more for Sams, and its 
goals. The activities used to engage people include: 

− Giving packet of seeds to people (50,000 bags) 
− Quizzes on www.sams.se 
− Log on to EnergiKollen 
− Competitions on EnergiKollen, about saving energy in real life 

2.2.4 GIVING PEOPLE FEEDBACK FROM CHANGED BEHAVIOUR 

When people change the way in which they use electricity they need to be given 
feedback about their new way of consuming electricity. If no feedback is given then there 
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is a risk that people will not maintain this new behaviour. Feedback is given to both 
groups and to individuals. The different aspects of giving feedback include: 

− Growing seeds, giving something to people who act 
− EnergiKollen show people’s electricity consumption 
− EnergiKollen show changes in consumption patterns 
− Prices for energy savers in EnergiKollen 
− Engaging media in results from competitions 
− Showing results from earlier projects about behaviour and energy efficiency  

2.3 MARKETING AND PRESS 

One of the keys to success with changed behaviour is to reach the end consumer. In 
Sams four different organisations collaborate, which makes it possible to reach a large 
number of consumers in a cost efficient way. The key to success is to use a mix of 
communication channels in a cost-effective way.  

2.3.1 EXISTING MARKETING CHANNELS FROM SAMS MEMBERS 
As explained in chapter 1.2 Sams consists of four different organisations, which cover the 
whole of Växjö. By using existing channels of communication and member’s experiences 
Sams can be realised in a more cost-effective way than if it had been necessary to create 
new channels for all communication. 

Växjö Energi AB (Veab) 

Consumers of electricity in Växjö are customers of Veab (28,000). Veab have the 
knowledge and experience to communicate to customers about electricity consumption. 
The existing channels used are: 

− Striping cars 
− Customer magazines 
− Flyers in bills and to new/moving customers 
− www.veab.se, using links to www.sams.se and presenting news about Sams 
− Exhibitions 

Housing companies Hyresbostäder i Växjö AB and Växjöhem 

These two housing companies communicate about energy saving in their every day work. 
They together have 11,600 rental apartments, and work with energy efficiency in their 
daily work. The existing channels used are: 

− Striping cars 
− Customer magazines 
− Flyers in bills and to new/moving customers 
− www.hyresbostaderivaxjo.se, www.vaxjohem.se using links to www.sams.se and 

presenting news about Sams 
− Exhibitions 
− Sams information within joint facilities 

Municipality of Växjö 

When Växjö chose to use the title of “The Greenest City in Europe”, plans to spread this 
message were formulated at the same time that Sams was launched. The municipality 
works with the spreading of information to inhabitants. They have different magazines 
and also arrange days with special topics such as climate changes. Channels used by the 
municipality’s every day routines are: 

− Striping cars 
− Information magazines 
− Flyers to new inhabitants 
− www.vaxjo.se using links to www.sams.se and presenting news about Sams 
− Exhibitions and information meeting at the city 
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2.3.2 OTHER CHANNELS FOR DIRECT MARKETING 
When building the communication strategy for Sams, the aim is to reach as many people 
as possible in the most cost effective way. Existing communication channels are 
supplemented with external communication channels, such as: 

− Radio 
− Newspapers 
− Social magazines 
− Videos at supermarkets 
− Videos at cinemas, advertisements before film starts 
− Striping local traffic busses 
− Partner companies’ communication channels 

2.3.3 PRESS 
When working towards a target such as an entire city, it is of great importance to be 
seen in the press. By getting the press to write about Sams, you attain a cost effective 
channel which reaches people, as well as a channel that creates greater confidence than 
direct marketing. The Sams project is unique and this creates opportunities for media 
time. Sams connects to “The Greenest City in Europe” which means that Sams also gets 
a lot of free attention in the media, which interests people. This becomes particularly 
clear when it comes to the title of “The Greenest City in Europe”, which is built around 
action is taken by the media. 
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2.4 INTERNET-BASED SYSTEM ENERGIKOLLEN2 
This system uses collected data from energy meters around Växjö and gives direct 
feedback to consumers. The English translation of EnergiKollen is Energy Check, and 
aims at informing people how to take control of their energy consumption. EnergiKollen is 
a smart metering based feedback system that visualises energy usage in a pedagogical 
and interesting way to foster greater understanding by customers of their energy 
consumption. The logic behind the system is that when customers and other consumers 
see how easy it can be to understand their energy consumption, they will be encouraged 
to behave in a more energy efficient way. People in Växjö can follow their consumption 
day by day, see figure 2.1.   

Figure 2.1 shows the electricity consumption for a month. In this view Veab customers can see 
their electricity consumption every day. They can also choose other time periods up to one year’s 
consumption. In the same view they can also see cost, outside temperature and consumption as an 
average compared to neighbours. If they think the bills are hard to understand, they can chose to 
print a report which shows a years consumption in an easy understandable way. 
 
Understanding electricity consumption is often difficult. People do not normally have the 
possibility to understand the connection between behaviour and electricity consumption, 
due to lack of feedback. In EnergiKollen people can obtain a visual picture if they change 
behaviour and consumption patterns. This is shown in figure 2.2. 

                                          
2 www.logica.com  
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Figure 2.3 shows an example of competitions where 
inhabitants in different areas compete against each 
other. The competitions are managed in 
EnergiKollen which is the Internet-based system 
used by inhabitants. 
 

Figure 2.2 shows the first view consumers see when entering EnergiKollen. Here they are given a 
picture of using high or low amounts of energy, compared to an average consumer. The average 
consumer is the mean value from neighbours. The latest 30 days consumption is marked in the 
coloured scale together with the previous 30 days. This view is updated every day, and clearly 
shows the effects of people changing consumption patterns. In the example used, an increase in 
energy consumption can be seen. To the right in the “Tankar om energi” column, messages 
connected to peoples specific consumption are presented. 

2.4.1 COMPETITIONS IN ENERGY SAVING 
In EnergiKollen competitions can be 
initiated by Veab. The competitions 
use data from consumers’ energy 
meters. This is the same data as 
used when showing energy 
consumption day by day. 
Competitions are created to make 

people more interested in saving 
energy, and to give them feedback in 
a new different way. Prizes for the 
winners are donated by Sams 
partners. The results of competitions 
are presented when customers login 
to EnergiKollen. Here they can se the results, and also se how much energy has been 
saved, and how this corresponds to CO2 emissions. Studies show that competitions in 
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saving energy can be a good pedagogical way to foster new sustainable behaviour3. Two 
models of competitions can be used one where inhabitants compete against each other 
one by one, and team competitions, which are explained in figure 2.3. 

2.5 WWW.SAMS.SE 

The Sams web site is the main place for collecting information which could be of interest 
to customers, see figure 2.4. Here people also have the possibility to discuss energy and 
to read about Sams partners. The Web page should present information that makes 
people more interested in doing the right thing. In Sams, results from competitions are 
presented together with results from energy saved. This is aimed at giving positive 
feedback to people getting engaged in Sams. 
 

Figure 2.4 show the Sams web site. Here people should be able to find the information needed to 
create sustainable behaviour. The web site also presents energy related topics with the aim of 
creating greater interest in energy savings. It also aims at getting more and more people to 
discuss energy saving. 

2.6 METERING OF RESULTS 

Results from energy saved come from data collected from households. 8,000 meters 
from apartments and 3,200 from people living in private houses are analysed. There is a 
total of 22,000 meters, and these are sorted out as explained chapter 2.6.1. To be able 
to make a comparison about reaching the 5 % goal, yearly consumption is compared to 
the time that the project started. Every household should reach 5 % and everyone 

                                          
3 Om alla gör sin del… -En pedagogisk studie av ett kommunalt energiprojekt: Emilia 
Horner, Växjö universitet 2008. 
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makes the same difference, independent of the amount of energy consumed. The value 
of energy saved is calculated as a mean value from all households. 

2.6.1 SORTING DATA 
In order to make a comparison that eliminates erroneous data from energy consumption, 
certain different factors are used to indicate whether or not the data can be seen to be 
reliable. If such data is deemed to be unreliable, then it is deleted. The comparison is 
used between consumption data from the latest 12 moths, data that has been quality 
checked in the debiting system. Data that has not been collected by the smart metering 
system is deleted. The conditions that have to be fulfilled for data are explained in table 
2.1 and 2.2 below. 
 
Conditions Apartment   
Yearly consumption > 700 kWh/year < 10 000 kWh/year 
Increased or decreased yearly 
consumption 

Increased less than 50 % Decreased less than 50 % 

Increased or decreased 
monthly consumption 

Last month’s consumption 
should not exceed 50 % of 
yearly consumption 

Last month’s consumption 
should exceed 0. 

Table 2.1 shows the conditions to be fulfilled for apartments. 
 
Conditions Private houses   
Yearly consumption > 1 500 kWh/year < 15 000 kWh/year 
Increased or decreased yearly 
consumption 

Increased less than 50 % Decreased less than 50 % 

Increased or decreased 
monthly consumption 

Last moth’s consumption 
should not exceed 50 % of 
yearly consumption 

Last month’s consumption 
should exceed 0. 

Table 2.2 shows the conditions to be fulfilled for private houses. 
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2.7 NEW WAYS OF USING SMART METERING 
In order to create curiosity and discussion, measured data is used in new ways. Sams 
used collected consumption data to present electricity consumption in different postal 
areas. The aim of this is to make people question themselves and others as to why it 
looks like this. Two maps were used at www.sams.se and in customer magazines, see 
figures 2.5 and 2.6 below. 
 

 
Figure 2.5 shows electricity consumption for private houses in Växjö. The map presents average 
yearly consumption. With this, people can see how old and new areas use different amounts of 
electricity. New areas use more energy, people can discuss whether this is the result of different 
types of houses, economy, family situations, etc. 
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Figure 2.6 shows electricity consumption for apartments in Växjö. The map presents average 
yearly consumption. With this, people can see how old and new areas use different amounts of 
electricity. New areas use more energy, people can discuss whether this is the result of different 
types of buildings, economy, family situations, etc. 
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3. RESULTS AND DISCUSSION 
The results below come from analysed energy data in Veabs smart metering system. 
Notifications from customers and Sams members are mentioned and discussed, in order 
to give a holistic view of the difficulties and possibilities of a large scale energy efficiency 
project, through behavioural changes. 

3.1 SAVED ENERGY 

The results show that electricity consumption has decreased, see figure 3.1 and 3.2 
below. 0.97 % and 0.19% saved energy can be seen as small amounts, but this is the 
result when looking at all inhabitants in Växjö (28,000 households). The amount of saved 
energy in apartments is 374 MWh/year and 76 MWh/year in private houses. During the 
first period of Sams, the major part of the work concentrated on getting people to feel 
part of The Greenest City in Europe and to make them feel that they have the possibility 
to influence the situation. This first period runs until the first of June. These first steps do 
not aim at making people use energy in a different way; it aims at making people ready 
for a change towards more sustainable behaviour, see figure 3.3. This can be one of the 
explanations for the increased energy consumption at the start of the project. There are 
also other factors that influence the results. We often talk about people’s consumption 
increasing, but we do not know the figures for this increase, or if it actually decreases. 
 
 

Results in changed electricity consumption for apartments in Växjö
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Figure 3.1 shows the results of changed electricity consumption in apartments. It can be seen that 
electricity consumption has decreased by 0,97% (374 MWh/year) up to the first of October.  
 
Discussion about people’s influence on climate change have increased, and people are 
given more and more information. This information is, for example, shown in 
newspapers, magazines, TV and radio. This influences some people to act in a different 
way, and this is also one of the ideas with Sams - to prepare people to be interested in 
doing the things mentioned in the media. Sams does is not aimed at telling people what 
to do; it aims at making people interested in doing those things shown in other media. 
 
The climate, in terms of temperature, should not affect the result presented. The 
analysed data comes from those who do not use electricity for heating. Though there 
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could be a smaller proportion who use electricity as a complementary heating form, 
under-floor heating in bathrooms, for example. The climate could influence people’s way 
of using lighting, due to variations in numbers of daylight hours. 
 
 

Results in changed electricity consumption for private houses in 
Växjö
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Figure 3.2 shows the results from changed electricity consumption in private houses. It can be 
seen that electricity consumption has decreased by 0,19% (74 MWh/year) up to the first of 
October. 
 
The planned energy savings from the start of the project can be explained by figure 3.3 
below, which is the theoretical model used. Here we can see how the saved energy rose 
from the start of the project. The reason for the much higher increase at the end is due 
to the fact that it takes time to change peoples behaviour. When people change their 
behaviour they are more interested in energy saving strategies, which enables them to 
learn more easily at the end of the project.   
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Figure 3.3 shows the theoretical model used to explain how the five percentage goal should be 
achieved. The numbers indicates different steps which should transfer people to a changed 
behaviour where they learn more about energy saving strategies. 

3.2 DIFFICULTIES AND POSSIBILITIES 
The Sams project uses a strategy for changed behaviour developed at an earlier stage. 
The strategy has previously been tested in smaller projects. This is the first time that it 
has been tested on a large scale. Difficulties and possibilities are therefore mentioned 
below. These are lessons learned from large scale energy efficiency projects based on 
behavioural changes. 

3.2.1 THE NAME “SAMS” 

The name Sams does not tell people anything about what it is. At times, this has been 
seen as a weakness, but it could also be a strength, due to its uniqueness. The problem 
as to the meanings of the name and its significance need to be studied further later in 
the project. 

3.2.2 SAMS STRATEGY IN OTHER SIMILAR SITUATIONS 

Questions concerning behaviour and climate changes tend to grow as more information is 
collected from different projects. When looking at the strategy used in Sams, it is can be 
seen hat there is a possibility for using this for similar issues. Discussions have shown 
that it could also be used in areas such as waste treatment and transportation. When 
discussing these other matters it can be seen that feedback leads to a change in 
behaviour. Giving car drivers feedback, makes eco-driving more interesting. There could 
be greater possibilities for waste treatment if waste was measured, and prices set in 
accordance with the weight of the waste. 

3.2.3 SAMS STRATEGY AS A PART OF EVERY DAY WORK 

Getting more positive feedback at the same time that the energy bill is sent to customers 
can be complex, as there is already too much information on the bill. The housing 
companies have used flyers, in conjunction with their bills and it has become a regular 
occurrence that energy issues are communicated to consumers, though it has not been in 
the form of feedback. Some people need the information, but feedback would have a 
stronger impact. This is a cost effective way to spread information but how such 
information is received is harder to tell. 
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Companies need to strengthen activities towards younger people. This would be possible 
if Sams members could visit and inform schools more. Competitions would be an 
excellent way to start with children in schools; it would also be a good way of influencing 
their families. Using more positive and interesting ways of communication about energy 
consumption would be a good way of making people think in new ways in terms of 
energy. 

3.2.4 ENERGIKOLLEN 
This Internet-based system is an important part of the work towards the stated goal. It is 
a new tool which has been developed and something people are not used to using. 
Activities to make people log on to EnergiKollen have been difficult. When logging on, 
people need their customer number and code from Veab. These can be read from their 
bills, but seems to be something that makes people not log on. Discussion regarding new 
ways of logging onto the system are in progress. The system where launched in May 
2008, until October 2008 have there been 1 200 unique users logged in to the system. 
 
When people have logged on to EnergiKollen, Veab has tried to get in touch with the 
customers, and customers have also contacted Veab with information about their new 
way of thinking in terms of electricity consumption. Some problems with the system have 
confused certain customers, particularly when those in private houses with district 
heating, saw the district energy consumption in the wrong units. The first view where 
they can see if they use more or less energy than average has made certain people feel 
comfortable, now they can easily see if they change their behaviour. People now show 
positive reactions to the possibility of seeing energy consumption day by day. They are 
now better able to understand what happens if they change their behaviour or if they 
invite friends for a three-course dinner. The reactions from users are very positive, which 
indicates great potential for the future of EnergiKollen. In the Sams strategy the highest 
lever is “Joy” and this has been achieved. One customer e-mailed us and told us – “I 
really love EnergiKollen”. 

3.2.5 COLLABORATION BETWEEN SAMS MEMBERS 
The mix of members from the energy company, the housing companies and the 
municipality makes the holistic view possible. Members of Sams have learnt about our 
different everyday work, where the inhabitants are the winners. Similarities can be seen 
if you now see an energy customer as one of your own tenants, as well as a member of 
the city you manage! Members have expressed interest in being able to also collaborate 
between cities, where cities challenge each other. 
 
These results have lead to closer collaboration between housing companies and the 
energy company. Tests are being carried out where the energy company plays the same 
role as the housing company when signing contracts with tenants. Now they can also be 
shown EnergiKollen at the same time as they see their new apartment. 

3.3 COMPETITIONS IN ENERGIKOLLEN 

Two different types of competitions have been tested. This first period can be seen as a 
test period for the competitions managed in EnergiKollen. Lessons learned from these 
competitions are that it is difficult to get the information out to people and to get them to 
log on to EnergiKollen and enter the competitions. That people’s energy meter can be 
read automatically every day is something new and this makes it hard for people to 
understand how the competition works. 

3.3.1 INDIVIDUAL COMPETITIONS 

Four different individual competitions have been held. 77 people took part and 
contributed to the result. The reason for this small number of competitors is that the 
level of marketing was kept at a very low level in order to learn more about competitions 
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Figure 3.4 Show the results presented in EnergiKollen. 
Here competitors could see the results from the teams 
that participated.  
 
 

for saving energy. It is also clear that competing in energy could be seen as less 
interesting than other competitions available in people’s lives. For taking part in the 
competition people need to log onto EnergiKollen on the Internet. In the competitions 
people have saved energy, the results for the top five people in each competition have 
varied from 45 % to 10 % of saved energy. 
 
Competitors responded well to participation. After each competition a questionnaire has 
been sent to those who took part. The results of the questionnaires showed that reaching 
the result were easy, and those who took part in one competition would gladly take part 
in more competitions and would also like to compete against neighbours and friends. The 
measures taken by people are often small measures such as less lighting, smart usage of 
computers and trying to be more aware of electricity consumption. Many of the 
competitors showed a lack of knowledge in the different between electricity and energy 
for district heating. 

3.3.2 TEAM COMPETITIONS 

This model of competition is 
arranged by Veab, who decide 
the people to be included in the 
different teams. Only one 
competition in this form has been 
held. The competition was 
between members of Sams and 
politicians in Växjö. Each 
member put together a team 
consisting of employees living in 
Växjö. Five teams with 9-15 
employees took part; each team 
had a leader to coach them. The 
project leader of Sams also 
coached and encouraged 
members to do as well as 
possible, in order to fulfil the aim 
of being “The Greenest City in 
Europe”. 
 
The results surpassed all 
expectations, and showed that 
members of Sams were the right 
ones to demonstrate how such 
savings could be made. The 
winning team from Växjöhem 
with 9 people lowered their 
electricity consumption by 
47,4%, see figure 3.4. The Other 
teams also showed great savings. 
This saving is compared to a reference period. This also makes the results dependent on 
earlier consumption. The team leader of the winning team focused on individual talks 
with all competitors, in order to create interest, curiosity and the feeling of control. This 
competition was an excellent example of what individuals can achieve together, if they 
are given the right means towards sustainable behaviour. 
 
The competitions are a different method for creating energy efficiency. They did not only 
involve the competitors, the rest of the families were also involved. The competitors were 
motivated by their team leader, as well as by the rest of the family. Many of those who 
achieved greater results had children, who were engaged, and were lead into the 
competition as something exciting. In some cases friends of family members were also 
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engaged. This proved that competitions engage people, and also spread discussions 
about energy between people. However, you need to make it interesting and fun!   

3.4 ECONOMICS AND EFFICIENCY 
When comparing this project to others, there is great interest to see the energy saved in 
proportion to investments. This does not say anything about how good the investment is, 
but gives a view of the efficiency of the investments. Results presented are only from the 
first part of the project, and will have the largest impact at a later stage. The proportion 
at this moment is 190 €/MWh. This must be studied further, due to a lack of knowledge 
about behavioural changes and how they continue over time.  
 
The fact that the results show 0.97% and 0.19 % energy saved, can bee seen as a small 
saving by comparison other similar actions such as people buying low-energy lamps, 
which has an efficiency of 180 €/MWh. Discussion about people buying low-energy lamps 
can be compared to starting energy efficiency programs, such as Sams.  Sams has 
shown that it will probably show a better result, in terms of economic efficiency than 
trying to make people buy low-energy lamps. 
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4. CONCLUSIONS 
Working with a large scale energy efficiency program aimed at changing behaviour works 
and is economic efficient. The aim with Sams is to save 5 %, and the project has 
progressed towards the goal as planned. Collaboration between the Energy Company, 
Housing companies and the municipality provides the necessary holistic view. 
 
People become more aware during the Sams project and they show very positive 
reactions to competitions and the possibility of following their electricity consumption on 
EnergiKollen. The difficulty with EnergiKollen is to get people to log onto the system. 
Once they are logged on, they become interested. People show very positive reactions to 
competitions for saving energy and would like to compete again against neighbours and 
friends.  
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