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Why are we talking about 

user feedback methods? 

Motivation
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Influence on heat energy consumption

Source: Cziesielski, E., Daniels, K., Trpmper, H.: Ruhrgas Handbuch. Haustechnische Planung. Karl Krämer Verlag 
Stuttgart. 1988



Ventilation behaviour

Source: Kvisgaard, B. et al.: Research on Fresh Air Change Rate: Occupants‘ influence on air exchange. Building 
Technology. Copenhagen. 1985

Ventilation 
rates through 
windows

Investigation 
of 14 flats 



Energy consumption and age

Source: Lundström, E.: Occupants Influence on Energy Consumption in Single Family Dwellings. Swedish Council for 
Building Research. Stockholm. 1986

78 buildings

Do older people need more 
energy than younger? 



Energy consumption and income

Source: Lundström, E.: Occupants Influence on Energy Consumption in Single Family Dwellings. Swedish Council for 
Building Research. Stockholm. 1986

78 buildings

Do rich people not care 
about energy consumption 
because they can afford 
higher energy bills? 



Energy consumption and energy awareness 

Source: Maack, K., Strauf, H.: Extremer Heizenergieverbrauch. Eine empirische Untersuchung zum Erklärungsgehalt 
verbrauchsbeeinflussender Parameter im mehrgeschossigen Mietwohnungsbestand. Forschungsbericht des BM 
Raumordnung. Bauwesen und Städtebau. IRB-Verlag F2088. 1988

78 buildings

Do people who assess 
themselves as energy 
conscious use less energy?

What an astonishing result! 



Real and estimated energy consumption

Source: Schaefer, H. et. al.: Einfluss des Verbraucherverhaltens auf den Energibedarf privater Haushalte. Schriftenreihe der 
Forschungsstelle Energiewirtschaft. Band 15. Springer Verlag.Berlin. 1982

Heat is generally 
underestimated

Lighting and 
electrical 
equipment is 
generally 
overestimated



Conclusion:

We have to provide the user with a feedback

… about his/her energy consumption

… about his/her user behaviour



Building automation has the means 

to restrict user influence on energy 

consumption and to provide high 

comfort levels



The user does not accept loss of authority !

User acceptance



web-based user feedback methods 
for 

single and multi-occupancy spaces



Web-based User Interface



Lighting Options



Energy Consumption Information



Energy Ranking



Email Feedback



Field test of single room control with user 
feedback

Frequency 

distribution of heat 

energy 

consumption in 

29500 refurbished 

apartments in 

Berlin; without user 

feedback

Source: Benecke, J.: Energiesparen durch technische Hilfsmittel: Auf die Regelkreise kommt es an! VDI Bericht1531. 
Nierstein. 2000



Field test of single room control with user 
feedback

Frequency 

distribution of heat 

energy 

consumption in 

2800 refurbished 

apartments in 

Berlin; wit single 

room control and 

user feedback

Source: Benecke, J.: Energiesparen durch technische Hilfsmittel: Auf die Regelkreise kommt es an! VDI Bericht1531. 
Nierstein. 2000



Implementation

Implementation in Visby and Gloucester



Feedback System - Guest Form



Feedback System - Guestbook



Feedback System - Occupant Form



Feedback System - Admin Statistics



Feedback System - Users Administration



Visby Energy Information Screen



Thank You


