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Outline

i. Why  feedback?

ii. How to design interactive feedback applications?

iii. Ways to learn from users

iv. ñExtreme-userò method and energy efficiency

ï What needs people presently seek to satisfy

v. Summary: Thoughts for designers

ï People want simple answers about
whether their devices work ñproperlyò

ï Design must support existing needs but also aim higher
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Why energy feedback is important?

ÅWhat is feedback, in a broad sense?

ï= all information regarding the consequences of action

ÅWe need feedback from electricity consumption!

ïElectricity can not be perceived directly

ïFeedback must be received otherwise

ÅLong line of studies from the 70ôs energy crisis shows that 

energy feedback can help to shape consumption and reduce 

waste

ïHowever, what remains in public use are energy consumption reports 

posted with the energy bill

ïReceived bimontly, quorterly or even annually Ą too long delay
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Qualities of good feedback

ÅAccording to Fischer (2007/2008) ECEEE / Applied Energy

good feedback is

ïbased on actual consumption

ïprovided frequently 

ïdisaggregated by appliance

ïgiven over a longer period

ïinvolve historical or social comparisons 

ïpresented in an understandable and appealing way
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Future feedback apparatus

ÅTraditional methods of feedback are outdated

ÅInteractive ones will dominate 

ïUtilities and other companies are now quickly producing a new 

line of feedback tools

ïDashboards, displays, ambient devices

ïSee e.g. MAKE magazine Volume 18 http://makezine.com/18/dashboards/
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Interactive solutions are not easy

ÅBut they are difficult to get right

ïWhy?
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Design challenge

ÅRequirements for design have changed

ïKrippendorff, 2006

ÅDesigners are requested to design meanings, not functions

ïProducts and services need to provide something users find enticing enough
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Human-centred design

ÅAs design becomes human, instead of technology-centred, 
it becomes much more challenging
ïDesign must address people, their needs and practices to be 

accepted in the tough competition for attention

ÅChallenges for energy feedback devices:
ïWhy should I use this device? 

ïWhat do I want to learn about my electricity consumption?

ïCan I receive feedback adequately easily?

ÅSuccess of feedback applications depends on finding the 
satisfactory answers for these questions!
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Meeting the challenge

ÅInteraction design (HCI, cognitive ergonomics) has 

developed several methods to help designers built human-

centred interactive systems 

ÅUsers can be involved in several ways:

ïUser-centred design (UCD) process (e.g. ISO 13407)

ïParticipatory design

ïUsers as informants
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Learning from users

ÅRoles for informants:

ïDevelop new technology (with the help of designers)

ïHelping designers to develop new tech.

ïRevealing their needs and daily practices to inspire devel.

ÅEmerging methodological approaches:
Need

type

Relation to 

technologyInnovatorAdapter Customizer

Niche,

Potentially 

marginal

Latent,

potentially

commonplace

Extreme

users

Pioneer

users

Lead-

users
©

 L
a

s
s
i A

. 
L

iik
k
a

n
e

n
 2

0
0

9



Lassi.Liikkanen@hiit.fi 12/20

Extreme users approach for energy

Å Study documented in EEDAL proceedings paper

Å An interview study involving 20 consumers

Å Early 2009

Å Active consumers loaning a power meter from a Helsinki-

based utility (Finland)
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What is an electric power meter?

ÅAn expanding product range

ÅMobile plug-in device 

ÅTo measure 

ïInstantaneous power 

ïConsumption

ïAlso: power analysis (frequency, voltage, power factor, angle)

© Lassi A. Liikkanen 2009

© Lassi A. Liikkanen 2009
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Goals of the study

ÅTo find out:

a)Motives to loan the meter

b)Actions taken with the meter

c)Satisfaction with the meter

Ą To classify different user needs and user types 
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User motivations

ÅWhy do people want to look into their devices?
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Actions taken

ÅWhat did the people use to meter for?

 

Appliance type Total % Lower Upper Normal Standby

Fridge 13 65.0 % 44.1 % 85.9 % 11 0 2

TV 12 60.0 % 38.5 % 81.5 % 5 1 6

Freezer 11 55.0 % 33.2 % 76.8 % 8 0 3

Washing machine 10 50.0 % 28.1 % 71.9 % 8 1 1

Desk-top computer 10 50.0 % 28.1 % 71.9 % 5 1 4

Dish washer 7 35.0 % 14.1 % 55.9 % 5 1 1

Digital set-top box 7 35.0 % 14.1 % 55.9 % 3 1 3

Laptop 6 30.0 % 9.9 % 50.1 % 5 0 1

Hot drinks machine, coffee maker, water boiler, espresso5 25.0 % 6.0 % 44.0 % 5 0 0

DVD player 4 20.0 % 2.5 % 37.5 % 1 1 2

Dryer 2 10.0 % 0.0 % 23.1 % 2 0 0

Stereo equipment 2 10.0 % 0.0 % 23.1 % 2 0 0

WiFi router 2 10.0 % 0.0 % 23.1 % 2 0 0

Normal + 

standby

Measurement typeAmount of users measuring appliance

95 % CI
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User types and personas

ÅBottom-up hermeneutic analysis  suggests 3 users types:

ïWisdom seekers, detective and judges
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Conclusion

ÅAs feedback devices, power meters maybe simple and 

spreading examples but also very limited

ïSingle user

ïDevices can be physically restricted

ïInterpretation of results is difficult

ïStoring and sharing of the data is non-systematic

ÅMore flexible solutions are needed!
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Conclusion

ÅInteractive solutions
ïFeedback that can be easily accessed and shared by several 

people

ïMade meaningful

ïDisaggregated

ÅFor design, consider the needs revealed
ïLearn, detect, judge

ÅGoing further from explicit needs - future
ïEthnographic studies of meter users

ïFind out what feedback solution might be fit their requirements
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Future example

ÅIn the European BeAware project (7th 

framework ICT) we are developing a 

home energy awareness system 

ïWireless sensors

ïMobile applications

incl. EnergyLife

and an ambient interface

See 

http://energyawareness.eu/



Thank you for your attention 

Å Questions?

Contact: Lassi.Liikkanen@hiit.fi

Å Check out our technical report about end-user power meters 

https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf

https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf
https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf
https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf
https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf
https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf
https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf
https://www.hiit.fi/files/admin/publications/Technical_Reports/hiit-tr-2009-1.pdf

