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Abstract. Environmental issues are a reoccurring discussion topic among politicians, 
researchers and citizens all around the world. Climate changes and pollution are both 
important issues that need to be dealt with to slow down their impact. Within the IS 
area, the acknowledgement of these issues has been slow, and it is now time to start 
contributing. In this paper an illustration of an approach to user interaction for energy 
saving is given. We present a research project in which a visual energy information 
system has been co-created and installed in an elementary school. The effects of the 
system on the pupils and staff energy consumption behaviour are evident. The school 
have save approximately 20% on lightning in their classrooms. Based on the pupil’s 
feedback during the project, we present five factors that are important to consider 
when designing energy visualisations.  



1 Introduction  
During the last couple of years, environmental issues have been a reoccurring topic of 
conversation among politicians, environmentalists and people in general. Reducing 
carbon footprint is something that is timely and of great importance both for us and 
for the future generations. The Swedish Environmental Protection Agency 
(Naturvårdsverket) says that the climate problem is something that is everywhere and 
requires solutions at all levels (Naturvårdsverket, 2008). 
 
The importance of acknowledging the environment has also been highlighted within 
the IS discipline where for instance, Melville (2010) and Watson, Boudreau and Chen 
(2010) discuss how IS researchers can contribute to environmental sustainability. 
They claim that the IS discipline has been slow to acknowledge the environmental 
problem and take action, and it is an urgent problem to address. They also argue that 
IS scholars should be involved and contribute to the area due to, for instance, the 
collected experience of increasing productivity in organisations and the IS scholars 
focus on practical contributions (Watson et al., 2010).  
 
Many people are unaware of the particular steps they can take to reduce their 
environmental impact. They have different lifestyles and needs, and generic appeals 
to become green can raise awareness and change social norms, but they often lack 
individual specificity. People in general need information, possibility through 
sensitizing energy-consuming behaviour so that they make behavioural changes that 
have an impact on energy consumption (Watson et al., 2010).	  	  
 
When it comes to reducing energy consumption, peoples behaviour is usually pointed 
out as one important factor (Broms et al., 2010). If they are aware of the impact on the 
ecological consequences their lifestyle might have, people are more likely to adjust 
their behaviour. Persuasive design that provides feedback to users without interfering 
with their primary tasks can increase the awareness of the problems. It has been found 
that iconic and metaphorical images triggered more awareness and motivation for 
future behaviour changes through emotional attachment, while indexical 
representation was good for informative and retrospective-purpose (Kim et al., 2010).  
 
In an early study in 1977, Hayes and Cone found that people living in residential 
buildings lowered their electricity consumption if they (1) got information on how to 
reduce their consumption, (2) got feedback concerning daily electricity use, (3) 
received monetary payments given according to how much electricity they saved. In 
their study, the most effective way was monetary compensation (Hayes & Cone, 
1977). Previous research have also shown that households receiving feedback have 
reduced their energy consumption up to 15.7% (Broms et al., 2010). According to 
psychologists Selingman and Darley (1977) daily feedback of electricity usage has a 
proven impact on reducing electricity consumption in the home. In addition, Holmes 
(2007)  state that real-time data and eco visualisations can become a potent tool to 
facilitate conservation behaviour. The energy consumption can be decreased by real-
time feedback but does not necessarily alter attitudes towards conservation. Hence, 
some research in the area has been done on how to stimulate private persons to 
change their behaviour and consume less energy. However, there is less known about 
how to stimulate people working in, or visiting, public buildings to save energy when 
the incentive is less clear and direct as in the residences. For instance, in the home, 
people might be interested in saving energy due to the possibility of decreasing 



energy costs, hence they can see a direct link between their changes and its effect. For 
people in public buildings, the effect of their efforts is more invisible and difficult to 
track, here it becomes more of an ideology of contributing to a sustainable 
environment in some way.  
 
Today, many organisations have a lot to gain from tackling sustainable development 
while for instance reducing costs. Many organisations have rather limited practice in 
environmental issues and that results in waste such as unused resources and energy 
inefficiency. Watson et al (2010) and Melville (2010) argue that it is our 
responsibility as IS scholars to dedicate some of our research efforts to better 
understand the role of IS in tackling environmental sustainability.  
 
Thus, the aim of this paper is two-folded; firstly to illustrate how co-creation and 
implementation of a visual energy information system can reduce energy 
consumption in an elementary school and secondly to present factors that needs to be 
considered when designing an energy visualisation system.  
 
The remainder of the paper is designed as follows, first the theoretical background of 
the paper is given including theories on information design. This is followed by a 
description of the project in which this study took place. Thereafter, the results from 
the interaction with the pupils and staff at the elementary school are given followed 
by a discussion on the visualisation and the impact the pupils feedback had. Finally, 
the conclusions with recommendations for design of visualisations are given.  
	  

2  Theory 
Due to the necessity of reducing energy consumption around the world it is important 
to understand how to design innovative information systems for energy monitoring. 
One way to design energy monitoring systems is to visualise the energy consumption 
in some way.	  	  
	  

2.1 A Picture Says More Than a Thousand Words - Visualization 
and Energy 

The human ability to interpret and receive image information is used whether it is a 
painting on a rock or new 3D visualization. The sight is our most important sense to 
understand and experience nature. 70% of the body's sensory cells do we have in the 
eye, thus visualization is a very effective way to communicate information and data. 
By using visualization the information becomes easier to assimilate than for example 
a text, which in turn first must be interpreted and translated before the information 
reaches the brain. Visualizations makes it easier for us humans to see the very 
complex things, it also helps us to see and perceive things that we normally would not 
be able to do, such as journeys into the human body or into the deepest parts of the 
ocean.  
 
Visualization is a concept that has been connected to data about physical objects, the 
human body, the earth, molecule, x-ray picture, maps, and geographical information 
system. Since the visualization concept has been found to have possibilities even 
outside the previously mention areas, the concept has been broaden to also include 



other types of information as data about business, document management, and 
abstract connections. This broadening of the visualization concept is named for 
information visualization, and has almost replaced the more limited concept 
(Löfström, 2008). 
 
Various kinds of visual representation have played an important role in almost all 
sciences, and the visual representation has different functions, but it acts more or less 
in the same way, they concretized abstract reasoning. Photos and text, pictures and 
figures complement each other and help us to avoid errors and mistakes. (Aspers et 
al., 2004) 
 
During the latest years a new area called eco-visualization has discoursed to the 
research field. Eco-visualization combined both artistic and scientific information to 
produce new forms of dynamic data representation and provides new strategies for 
localized energy conservation. The main purpose of the eco-visualization software is 
to make key environmental performance data not only public accessible but also easy 
to understand (Holmes, 2007). 
	  

2.2 Information design 
Information design is a term with the primary purpose of getting a receiver of 
information to understand how something is functioning. Information design as such 
is a multi-disciplinary subject with its starting point in the information flow between a 
sender and a receiver and it analyses each step of the communication process 
(Pettersson, 2004). The sender analyses the need of information and present the 
message in text and pictures. The receivers make active choices among available 
information and they choose to process or not process their choice mentally. Even if 
information design has its main focus on designing information material, todays usage 
of computers as support for all kinds of decision making means that many of these 
decisions are being made on the basis of pictorial representations. Visual messages 
are a powerful form of communication and it stimulates both our emotional and 
intellectual responses. It can therefore be concluded that the ability to communicate 
visually is becoming more and more important (Pettersson, 2010).  
 
In more detail, information design can be described as: “In order to satisfy the 
information need of the intended receivers information design comprises analysis, 
planning, presentation and understanding of a message – its content, language, and 
form. Regardless of the selected medium, a well-designed information material, with 
its message, will satisfy aesthetic, economic, ergonomic as well as subject matter 
requirements” (Pettersson, 2010 p.30).  
 
Even if the main goal of information design always is clarity in communication, it is 
also related to a utility aspect. The receiver should understand how something is 
functioning and how they should act in a certain situation based on the information 
given. Hence, terms such as grasp, realise, understand, interpret, explain and learn are 
central.  There are also many different parts that are included in information design 
such as text and picture, but also aspects such a light, sound, and time can be included 
(Pettersson, 2004). However, in this paper, the focus is on the picture, the 
visualisation of the energy information.  
 



It is well known that a picture has substantial capacity to influence people. A picture 
is a visual experience of thoughts, feelings or a reality. This reality can be both an 
inner and an outer reality. A photo, for instance, often reflects the outer reality, while 
a painting can reflect an inner reality, such as emotions (Pettersson, 2004). An 
informative picture can have several different purposes such as (1) creating and 
maintaining attention, (2) facilitate learning, (3) show, (4) explain, (5) illustrate, (6) 
visualise, (7) inform, (8) summarise, (9) clarify, (10) mediate, (11) illuminate, (12) 
present. Regardless of the message the picture should have, it can be expressed in 
numerous different ways and there are always several equivalent options that can be 
suitable ways of communicating (Pettersson, 2004). Hence, it is difficult to say what 
is a right or a wrong solution.  
 
A picture also contains a number of different variables that needs to be considered in 
the design of the information. These variables are: motive, realism and details, 
trustworthiness, comparisons, movement and rhythm, time and space, sound, and 
emotions. Compared to written text, pictures often include a lot of information. It is 
therefore important to consider the goal of the picture, which information or feelings 
it should illustrate, who the receiver are and in which medium it will be presented 
(Pettersson, 2004). The pictures content, shape, context and physical form contribute 
to an experience and may also contribute to learning and memory. The picture has to 
be relevant for the situation and suitable for the target group (Pettersson et al., 2004). 
 
Information design includes two aspects: Form, Information. The word Form has nine 
different meanings but the Latin word fo’rma means shape, style and form. The 
information picture’s external form should be free, circled, or oval and should not be 
limited of straight lines. Form and coloured elements is used to mark a connection or 
relatives between groups or message. Symbols are often simple build, geometric form 
element such as circle, oval, triangle, rectangle, and quadrate or different combination 
of those. Usually also letters with distinct shape are used. The symbols might also 
have strong colours (Pettersson et al., 2004). 
   
Information derived from the Latin word “informare” which means to give form to 
something or shaping. In the Swedish language we have use the word since 1624. The 
term information grasps over different concepts and today the word have several 
meanings. In the area of design of message the term information includes a group of 
basic subjects and those are ADB, library- and information science, cybernetic, 
computer science, informatics, information economic, and information management. 
Information design is a scientific subject that embodies a holistic perspective. 	  

3 The SITE Project  
In this paper we are reporting on a project called SITE which is a collaboration 
project between a university, an SME and a school in the municipality in which the 
study takes place. This project is carried out between 2009-2012 and its focus is to 
through user participation, with pupils and teachers at the elementary school, 
combined with smart technology and innovative ways, design new visualization 
techniques to reduce energy consumption and raise the energy awareness among the 
people in the school. The project builds on achievements and partnerships with both 



national and international/EU projects in the field of energy conservation with a focus 
on user participation.  
 
In this project, the involved SME is focusing on developing innovative solutions for 
energy saving by combining measurement, visualisation and counselling. The 
measurement system is adapted to private households, companies and larger 
properties for metering of electricity, district heating and both warm and cold water. 
Previous to this project, different types of visualisations have been developed to fit 
into their specific context. For example figure 1 below have been developed for a 
public building where the metering system was installed in three different locations. 
Each of the bars shows the power usage instantaneously in the different locations.   
 

 
Figure 1: Visualisation in a public building 

 
In this project, the aim was to develop a new type of visualisation that was easy to 
understand for pupils in an elementary school, hence the work process in the project 
was characterised by a Living-Lab approach with regular short meeting with 
staff/teachers from the school on a monthly basis. Applying a Living Lab approach 
means that we have involved the pupils and staff at the school throughout the whole 
project so that they can influence the design and usage of the visualisation in its real 
world context. Our methodology takes its starting point in participatory design and the 
notion that those intended to be the user of a technology should also be involved in 
the process of designing it. This is important to create commitment and engagement 
in the IT-system to be implemented. Thus, the process for this project was designed as 
follows:  

1) We interacted with the school personnel to decide on the forthcoming 
interactions with the pupils 

2) Measurement of energy data without any interaction with the school in three 
classrooms and the kitchen 

3) Information and discussions with the pupils, parents and personnel to inform 
them about the project and the visualisation tool 

4) Survey on understanding of energy with the pupils in three classes 
5) Visualisation workshop together with the pupils where they drew 

visualisations 
6) Development and implementation of the visualisation 
7) Evaluation of the visualisation with the pupils after 6 months implementation 
8) Redesign of the visualisation and implementation of it 
9) Energy survey together with the same pupils 



 
We have also continuously communicated with the school to give them feedback on 
the results from the previous month. It is possible to discern a continuous 
improvement both in their energy awareness and in their willingness to provide new 
ideas on how to save energy. For practical reasons these meeting have been with 
teachers and not pupils. However the teachers have informed all the pupils and they 
have carried out energy-workshops and so forth. 
 
In the school the energy measurement tool referred to above was installed in three 
different classrooms and in the school kitchen and before the visualisation was 
installed, reference data was collected. In these rooms a screen showing the 
visualization of the energy consumption in the separate rooms was installed. This 
visualisation shows both the current energy consumption in the classroom as well as 
the energy consumption for the last week, see figure four below.  
 

3.1 Involving Pupils and Teachers for Enhanced Energy Awareness 
Involving the audience of the energy visualization boards in both the design of the 
visualization interface and in the evaluation of a readymade design opened up 
possibilities for increased energy awareness. At the elementary school, three classes, 
at 7th, 8th and 9th grade, and their teachers were involved in the project from the 
start. Since the aim was to increase energy awareness among the pupils and thus 
decrease the use of energy, work was performed on three fronts; 1) taking actions for 
enhancing teaching and schoolwork concerning energy using IT, 2) measuring the 
differences in the pupils energy awareness during the project period, and 3) using co-
created energy visualization as a method for making the pupils aware of their current 
energy consumption in a local context, and third,. For this article, the third work front 
focusing on energy visualizations is targeted. The other two work fronts are only 
briefly described. 
 
The first ‘work front’ was directed towards enhancing energy awareness by the use of 
IT in teaching. Efforts was made to support teaching and learning about energy by 
developing an IT-based ‘energy inventory and visualisation tool’ for use in education. 
In addition to developing an IT-based tool, support was given to teachers by 
conducting a number of meetings with responsible teachers where various ways of 
‘designing’ the contents of the education so that the pupils would be engaged. For 
example a number of themes for the pupil projects involving the IT-tool and 
interesting guest lecturers were discussed. In the end, the teachers were responsible 
for choosing and conducting an adequate and feasible form of education about energy 
during the project period, and they chose not to use the developed IT-tool for reasons 
of lack of time to learn the actual program. Instead they continued to work with their 
current paper-based material. 
 
The second ‘work front’ was concerned with identifying differences in the pupil’s 
energy awareness during the time period of the project. For this, work was conducted 
at two occasions; at the beginning and at the end of the project. All pupils in the three 
classes were asked to answer a specific survey about energy during one lecture in 
school. The survey took about ten to twenty minutes to answer in general and 
included seventeen questions about energy in a larger global context, mixing open 



questions with rating answers. The results were then analysed and the results were 
discussed with the teachers. 
 
The third ‘work front’, prioritized for this article, focused on making energy 
visualization as efficient as possible, by initially engaging the pupils in the design of 
the screens that were used for visualization. The pupils participated in energy 
visualisation design workshops, which were arranged by the project team together 
with the staff at the school. In these workshops, the three classes involved in the 
project firstly got a short lecture on energy and energy visualisation. Thereafter they 
were asked to show how they thought energy consumption could be visualised to 
motivate them to change their energy consumption behaviour. By working in smaller 
groups with the task to create three ‘zoom able’ pictures that showed when energy 
consumption was low, medium or high, the pupils ended up with twelve energy 
visualisation concepts; see examples of these in figure two below. 
  
 

 
Figure 2: Energy visualisation concepts from the workshops 

 
After the pupils had designed these concepts they were put on the wall so that all 
pupils could see what the others have done and then they voted for the one they 
thought was best. In this vote, the thumb won, see figure three below.    
 

 
 

Figure 3: Winning visualisation concept, thumb control 
 



These suggestions were later implemented in the visualisation as much as possible, 
see figure four below. The thumbs in the display showed if the energy usage had been 
lower or higher than normal.  This visualization show the “thumb” for the classroom 
the display is situated in. The visualization also switches between the instantaneous 
power usage and graphs of the last 30 days, 7 days and 24 hours.  
	  
In the visualization, the energy usage of the last 24 hours is shown. This means that if 
the light has been left on during the night the thumb would be red and pointing 
downwards.  The school we investigated had 3 classrooms equipped with electricity 
meters. The meters measure the electricity usage for light and power outlets 
separately in each classroom. The total of light and power outlets is shown on the 
display for the students and teachers.  
	  
 
 

 
Figure 4: Energy Visualisation at the elementary school 

 
After having had the screens in their classrooms during the main parts of the project, 
in the end of the project, the visualization was evaluated using both a survey and free 
discussions in the classes.  
 
The data from both the double energy surveys, the visualization survey and the 
visualization discussions, were analysed qualitatively and are reported on in the next 
section. This led to an update of the visualization design that was implemented shortly 
after the evaluating survey. 
	  

4 Results 
In this section the results from our project will be presented. These results refer to 
both the changes in energy consumption behaviour and the results from the pupils 
participation in the project.  
	  

4.1 Energy Consumption Changes Among the Pupils 
The change in user behavior since they started using the visualization system is 
evident. Before the visualization and user participation project started they left the 
light and power on in the classroom 2-4 nights every month. During 24 h if 
everything is left on the classroom consumes 3 times more energy than on a normal 
day. A normal month has 21 days. In average the light and equipment was left on for 



3 nights every month. Those 3 night consumed electricity like 9 normal days. So 
instead of electricity usage for 21 days of school the classrooms consumed an 
equivalent of 27 days of electricity. Which means that when the students and teachers 
changed their behavior and started shutting off the equipment and lights every night 
the energy saving was about 25%.  
 
In this particular case the students also got computers during the test period. So the 
actual energy usage in the classrooms stayed the same as before, even though their 
duty cycle was reduced with 25%. Now every student has a laptop and still the 
classroom consumption is nearly the same as it was before they got the laptops. So 
their change in user behavior has “paid” for the energy the computers use.  
	  

4.2 Pupil Responses on Energy Visualization 
In the SITE project, the endeavour has been to continuously and collaboratively refine 
the design of the visualisation in order to stimulate the pupils understanding and 
interest in energy saving. Therefore we carried out and evaluation with the pupils who 
had the visualisations in their classrooms. In the evaluation of the visualisation forty-
eight pupils gave their feedback. The pupils got an evaluation survey in which they 
could give their responses to their experience of the visualisation; if they thought it 
was nice or ugly, easy or hard to understand, interesting or uninteresting, etc. The 
pupils could mark their answer on an arrow going from one side to the other, for 
instance from nice to ugly. The pupils were then asked to give their response on the 
different parts of the visualisation, for example, how easy they thought it was to 
understand the thumbs and to give a short description of what they thought it showed. 
Finally, they were asked what they would change in the designed if they could.  
 
Based on our experiences from interacting with pupils in this age on three different 
occasions, we have found that there is always a small group of pupils (approx. ten 
percent) who don’t want to participate, and thus writes nonsense answers in the 
surveys. These results have been taken into consideration and focus has been to 
interpret the proper answers with the endeavour to grasp the pupils view. From the 
survey regarding the screens for energy visualization, some questions remained with 
unclear answers, but some questions did reveal some interesting results. In general, 
the majority of pupils think the visualization is quite easy to understand and nice 
looking, but uninteresting and ‘not much fun’. Looking at the different elements in the 
visualization, the pupils rated them ‘easy to understand’ in the following order; most 
easy to understand is the big thumb, then the bar chart and the row of small thumbs 
was rated almost as good as the thumb and finally the graph was rated rather difficult 
to understand. Or as one of the pupils described the bar chart “shows the same thing 
as the thumb does, but with more details”. Another pupil wrote that “the graphs 
shows in a more complicated way how much energy we are using”, there were also 
pupils saying that they did not know what a graph was.  
 
Generally it could be noted in the survey that the pupils said very little about what 
time period the different elements was displaying. This was further investigated in 
discussions with the pupils, which revealed that most of them assumed that it should 
be the instantaneous consumption but that sometimes it didn’t work, referring to that 
nothing happened if they e.g. plugged in a computer. Some of them also said that they 
hadn’t thought of the time aspect at all. For some, the graphs were also associated 



with costs. When given the question about how they would like to change the 
visualization on the screen, the pupils disagreed quite a lot. Some didn’t want to 
change anything, others wanted it to be easier to understand and more fun but weren’t 
really clear about how. More information about what the different elements actually 
were showing was on the whole a general topic that emerged.  
 
These results should be seen in the light of the result that emerged from the energy 
surveys, used to understand the pupil’s general knowledge about energy, which 
revealed the whole spectrum of grades of knowledge and engagement in energy 
among the pupils. Some had major difficulties with explaining where energy comes 
from in the first place, while others were highly knowledgeable and engaged in larger 
environmental questions. It was clear that a rather large group (a fourth) primarily 
associated energy with physical/human energy instead of ‘technical energy’. 
 

5 The Visualisation Revisited 
In this project, we have found that involving pupils and teachers and encouraging 
them to be active in the design and implementation of an energy information system 
has been successful. The visualisation of their energy consumption and the discussion 
the visualisation has rendered are effective way to lower energy consumption. In this 
study, the pupils have lowered the usage of light with approximately 40% compared 
to the reference period. In the power outlets, the consumption has remained the same, 
but here it is important to note that the pupils have got lap-tops during this period, 
hence an increase of electricity consumption would have been expected. Hence, the 
results from participating in the energy project and using the visualisation are very 
promising.    
 
To further stimulate the pupils engagement and understanding the visualisation was 
redesigned see figure five below. In this redesign, more explanatory text has been 
added to ease the pupils understanding of the visualisation. Firstly, to the big thumb 
on the left a text showing that it is the last 24 hours consumption it shows has been 
added. This information was added due to the fact that many of the pupils had 
answered that the measurement did not function and in the discussions with them it 
became clear that they thought the thumb showed the instantaneous consumption, 
which it do not. In the visualisation, explanations to what the different thumbs stands 
for has also been added, which can be seen in the upper right area. This change was 
also implemented to further the pupils understanding of the visualisation.   
 

 
Figure 5: Version 2 of the Saber Visualizer 



The aim of the visualisation is also to inform the pupils on the energy consumption 
behaviour and their efforts. To create and maintain their attention the thumb on the 
right hand side is large and it has a bright green colour when the consumption is lower 
than the average consumption for the last 24 hours. If the consumption is higher than 
the average, the thumb points down and the background colour become red. This 
emphasises that this is not good and something needs to be done.  
 
We also wanted the pupils to be able to compare their results from one day to another 
which is symbolised by the seven small thumbs in the middle on the right side. This 
also gives them a view on their consumption from a more overarching perspective.  
 
To strengthen the realistic feeling of the visualisation, the bar in the middle shows 
their instantaneous consumption in the classroom. This bar shows the direct effect of 
the actions done in the classroom.  The graphs at the bottom show the trend on the 
energy consumption for the last 30 days. Also this makes it possible for the pupils to 
compare the results for a longer period of time.  
 
In this project, the pupils designed and selected the thumbs, which has shown to be a 
good representation of the energy consumption. The picture gives a positive view of 
their consumption if everything is fine and it alerts them if something is less good. 
Hence, letting pupils be involved and engaged in the process of designing the 
visualisation has shown to be successful.  
 

6 Conclusions  
The aim of this paper was to illustrate how the co-creation and implementation of a 
visual energy information system reduced energy consumption in an elementary 
school.  This study showed that the energy consumption was reduced significantly. To 
start understanding factors that might have stimulated the pupils to change their 
energy behaviour, we have also analysed the visualisation. In the project reported on 
in this paper, we have identified five factors in the visualisation that can be important 
to think of when designing visualisations for energy consumption. These factors are 
based on the analysis of the empirical results and the theoretical base presented in the 
theory section in this paper.  
 
Firstly, the visualisation needs to catch the attention of its users (Pettersson, 2004). In 
our case we have chosen to use bright colours, contrasts and a varied view where 
something is changing constantly. Secondly, a visualisation needs to support 
comparisons between days so that they users can see that if they make an effort, it is 
worthwhile. The comparison also stimulates reflection and learning (Pettersson, 
2004), when the different days consumptions are shown, they can also reflect on why 
they consumed so much energy one day compared to another. Hence, we added the 
thumbs for the last seven days. Thirdly, a visualisation of energy consumption needs 
to reflect the instantaneous consumption in order to stimulate direct change in 
behaviour (Pettersson, 2004). This makes it possible for the users to alter their 
behaviour and to see the direct effect from it, which is important from a learning 
perspective. Fourthly, a visualisation should have a positive and encouraging tone 
(Pettersson, 2004), strengthening the positive and good behaviour. In our case, this 
was reflected with the thumbs up, but other positive connotations could have been 



used instead. Fifthly, the visualisation should be explanatory with small instructive 
texts that make it easier for the users to understand what they are seeing.  
 
In sum, there are no exact recipes on how to stimulate users to change their energy 
consumptions behaviour or on how to design energy visualisations. Involving people 
in the design and usage of the visualisation is one way, which in our case has shown 
to be successful, but other ways can certainly exists. However, considering the five 
factors for visualisation design can contribute to increase the users understanding and 
usage of the visualisation.   
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