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Introduction 
Väre is the new building for Aalto School of Art, Design and Architecture to be inaugurated in 2017. It 
is connected to Otaniemi Metro station via “Metro Center” mini shopping area. Väre will include 
advanced energy efficiency measures as well as its own energy production through solar panels, solar 
collectors and ground source heat pump field.  
 
Our design brief was to find ways how the energy use, energy efficiency measures and renewable 
energy generation can be made visible/experiential to building users and visitors of Väre.  
 

Abstract and Debrief 
Information of the energy use, energy efficiency and renewable energy generation is not the kind of 
information that the stakeholder groups in question easily understand. Besides that fact our 
approach is based on the insight that most of energy related infrastructure is usually hidden in the 
buildings. Our project is about to reveal that information -That is where the name Väre’s secrets 
originates. 
 
In our process we made use of the “Value Sensitive Design” process. The process helped us identify 
the key stakeholders and their values. Our aim was to visualize the energy use, energy efficiency 
measures and renewable energy generation in Väre building and thus our key stakeholders are ACRE, 
the students, staff and visitors of Väre. The concept aims to find a good balance between the 
following identified value conflicts: Information showing vs. Attention span, Energy visualization vs. 
Energy consumption and Maintain engagement vs. Maintenance effort.  
These challenges we tackled with simplified information, low consuming ecological projectors and 
automatically updating information.  

The concept is based on the unpredictable information about energy related issues projected on the 
different locations; walls, floors, table tops, bathroom etc. These pieces of information are revealed 
by motion sensors connected to projectors when person reaches the monitored area. The revealed 
information is visible for a moment until it is hidden again.  
The projected information is divided in to three categories, which are; descriptive information, 
infographics and metaphors / humor. The simple forms of information are chosen according to the 
fact that the key stakeholder groups are not usually interested or able to understand energy related 
technical information or statistics.  
To maintain engagement, the projections will change frequently and randomly. Information is 
selected from a special library, which will have up-to-date information of Väre’s energy consumption 
and production. 

Value considerations and design process 
In our process we have made use of the “Value Sensitive Design” process, as described in “Value 
Sensitive Design and Information Systems” by Barbara Friedman et al. It is described as a theoretical 
grounded approach to the design of technology that accounts for human values in a principled and 
comprehensive manner throughout the design process. The paper lists and describes a number of 
steps that helped us identify the key stakeholders involved in this particular case, their values and 
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what might benefit and harm them. Our initial stakeholder map can be found in Appendix 1 
Stakeholder map Väre energy visualization. 
 
The next step were some brainstorming sessions, which generated some initial ideas, like a student 
energy exhibition, biking to power up displays, etc. After these initial ideas we decided to stay closer 
to the brief given to us by ACRE and settled on our final concept: Väre’s secrets. Our final concept 
focusses on visualizing energy in Väre building and thus our key stakeholders are ACRE, the students, 
staff and visitors of Väre. Our concept aims to find a good balance between the following identified 
value conflicts: 
 
Value conflict 1: Information showing vs. Attention span 
The first identified value conflict is about a conflict of interest between ACRE and 
students. ACRE would want students to be aware of their energy consumption, 
know and understand the details and thus be able to act upon it. On the other 
hand, students are usually not highly motivated to learn all the details on a topic 
like energy consumption and renewable energy and their attention span for 
taking in such information is low. We have solved this by suggesting metaphors 
and infographics that avoid terms like kWh, but will be informative in a way that 
anyone can grasp in an instant and reflect upon it. 
 
Value conflict 2: Energy visualization vs. Energy consumption 
The second identified value conflict is that between energy visualization and energy 
consumption. This value conflict belongs entirely to ACRE and is quite 
straightforward. On the one hand ACRE wants to display information on energy 
consumption and renewable energy to motivate students to behave more 
environmentally responsible and profile itself as an environmentally responsible 
school. On the other hand, displaying such information will also consume 
energy. Our solution is using ecological projectors that consume only 155 Watts 
and do not make use of polluting Mercury lamps, but use LED-laser technology 
which does not require lamp replacement.  
 
Value conflict 2: Maintain engagement vs. Maintenance effort 
The third identified value conflict is maintaining engagement versus maintenance 
effort. ACRE wants their information to be fresh, engaging so that students will 
keep on paying attention to it on long term. On the other hand this might require 
a lot of updating and refreshing, with the risk of no one being responsible and the 
system becoming outdated. Our solution is to create a database of metaphors and 
infographics and updating that automatically with energy consumption data. It 
takes a bigger initial investment, but will sustain itself for longer periods of 
time. 

Solution 
Our solution consists of projecting small pieces of information on the wall in different places (See 
figure 1). These pieces of information are not visible all the time, projectors will switch between 
stand by and on frequently. The projection is triggered by motion sensors and timers to control the 
frequency of projections for high traffic areas.  

To maintain engagement, the projections will be changed frequently and randomly. Information is 
selected from a library of metaphors and infographics, which will be merged with up-to-date 
information of Väre’s energy consumption. 
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Figure 1 – Energy consumption visualization Väre 

Execution 
First thing that needs to be executed is building a library or a 
toolkit of metaphors and infographics (See figure 2). We 
would suggest that this is done by a creative student from a 
graphic design school.   

Next step is building a program that will randomly select a 
metaphor or infographic and merge that with up-to-date info 
of Väre’s energy consumption or production. This info could 
be direct sensor data or read from a file, a spreadsheet e.g., 
that is being managed by a facility manager, e.g.  A metaphor 
example would be ‘Did you know that if we would shut down 
Väre’s electricity for a day, the saved energy would be 

sufficient to run a small household for (xx) days ’ 

Data would not require any maintenance and it would be 
fully automatic. It would however, require a bigger 
programming effort and IT infrastructure. On the other hand 
if a person responsible for this data would already have a 
report on it and update relevant media, like openenergy.fi, 
this might not be necessary. 
 

When that part of the infrastructure is set up, the 
projectors and the motion sensors will need to be 
installed. We have made suggestions for the locations in Appendix 2 – Suggested projector locations. 
After installing equipment, they need to be programmed to show a projection only when a nearby 
motion sensor is triggered and make a smart algorithm with a timer to adjust the frequency of 
projections in high traffic areas. Since our suggested projectors can go from standby to projecting in 
5 seconds, which is twice as fast as a conventional projector, we would still need to place sensors 
some distance from the actual projection and/or place them in places where people would not be 
just passing by, like bathrooms, e.g. 

Figure 1 – Schematic overview infrastructure Väre's secrets  



Resource plan 
Our solution is designed to have a minimum of maintenance, especially when it makes use of direct 
sensor data. In the case of a data owner (See figure 2), his (additional) work will be minimal, but 
depends slightly on the current data collection methods. This is why the main costs will be for 
implementation and power consumption: 

Implementation costs 

• Projectors: 5 x 1020 = 5100 € 
• Hiring graphic design student for libraries = 1000 € 
• Outsourcing of electronics & programming =  10.000 € 

Total costs: 16.100 € 

The suggested projector is the Casio Green Slim XJ-A142, mainly selected because it makes us of an 
LED-laser technology, which replace the environmentally unfriendly Mercury lamps, the fact that the 
lamps do not need replacement at all, the quick start-stop functionality and the low power 
consumption. Sensors are selected and bought by the outsourced IT-company. 

Usage costs 

• Power consumption: 1813.5 x 0.2 = 362.70 € 
Total costs: 362.70 € 

The main costs of usage is the power consumption of the projectors, which is 1813.5 kWh per year 
for 5 projectors, based on time calculations of 9 hours/day, 260 days/year (No projections in the 
weekends) = 2340 hours/year and an energy consumption of 155 Watts per projector. 

Benefits 
These are the main benefits of our solution: 
 

• Projections are not competing with other visual elements which are often printed 
• Respects the architecture 
• Focus on information and awareness  
• Surprising and unusual elements catches the attention 
• Content is changed frequently and automatically 
• Updating energy consumption/generation information goes automatically 
• Low-cost in the long term 
• Can be applied to other buildings 

 

Risks/shortcomings  
These are the main risks and shortcomings we have identified 

• In the case of a data owner: non up-to-date data sheet 
• Steep implementation costs 

 

  



Appendix 1 – Stakeholder map Väre energy visualization  
 

 

 

 

 

 



Appendix 2 – Suggested projector locations 
 

 

Väre building first floor 
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