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In this position paper we discuss some thoughts on the role 
of the user as well as HCI design patterns for optimized 
energy management within buildings in the context of 
automated building management systems and smart grid 
networks. Our central argument is that design patterns 
supporting the users in easily specifying their needs and 
restrictions with regard to automated control processes 
could help to improve the efficiency, acceptability and 
usability of such systems, and thereby contribute to more 
sustainable usage of resources.  

Building management systems and smart grids have big 
potential to contribute to a more sustainable lifestyle, as 
notable increases in energy efficiency and savings can be 
achieved [1,5]. These systems automatically – based on the 
input of sensors – calculate the best state of the system and 
trigger adjusted actions. In the case of building 
management the control system for example might decide 
to close the blinds on a hot sunny day to reduce the needed 
energy for air conditioning. 

Whereas there are clearly big potentials in such automation 
it also comes with a drawback. It takes control away from 
the users, and conflicting situations might commonly arise. 
In the example from above the users might want to show 
the nice view from his office to a visitor. A related problem 
that is encountered in this area is that the decisions of the 
system might not be intelligible for the users, thereby 
possibly increasing frustration in case of unwanted actions 
by the system even more. 

A common way to address these problems is to provide the 
users with the possibility to overrule the system. However, 
this requires explicit action by the user, might be very 
difficult to implement in complex systems (you cannot 
provide a button for everything), and also has potentially 
unwanted effects, for example when the user leaves the 
system in the overruled state, even though it is not 
necessary anymore. In above example this might be that the 
blinds are still open and withdrawn from the systems 
control, even though the visitor already left, but the user 
forgot to switch back to system control from overrule. 

 

 

 

The best way to overcome these problems we think is to 
develop dedicated interfaces that help to negotiate the level 
of control between human and system, and allow the end 
user to easily express her/his requirements and constraints 
for the building control. What we think is most needed is 
systems that allow the user to express the limits, within 
which automatic control can adjust the parameters targeting 
the best solution. Further complexity is introduced as these 
limits are not static, and different situations and influencing 
factors might be needed to considered. In our example with 
the automatic control of the blinds, a user might want to 
have the blinds open all the time. However, at times when 
the user is not in the office the system can do whatever is 
best with regard to sustainability. Spinning the example 
further, the preferences and acceptable limits might also be 
influenced by season, weather, daylight conditions, etc. 

We are especially interested in developing design patterns 
for user interfaces that allow addressing these needs in an 
optimal way. Even though we are focusing on the context 
of building management systems, we also think that such 
design patterns could be helpful in many different 
application areas of sustainable design. The tension 
between automation (users don’t want to bother about 
making sustainable decisions) and staying in control is 
relevant in many application areas. 

We think such interfaces could be informed by approaches 
developed in the fields of end-user development [3] and 
graphic programming approaches such as used in Scratch 
[4]. We hope that user interface patterns developed in these 
contexts could help to design easy-to-use and understand 
interface mechanisms that allow users to express and 
specify complex and interlinked sets of rules and 
constraints in the context of building management systems. 

Furthermore we think analyzing approaches and design 
patterns that are able to increase the intelligibility of system 
behavior such as e.g. [2] could provide benefit for energy 
management systems, as they could help the users to better 
understand and manage the involved processes. 
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Short bio/statement of interest in the topic 
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