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FForeword by the Institute Director 

„Ressource efficiency“ as the basis for sustainable economic activity is 
a key goal of the Fraunhofer Society. The Fraunhofer Institute for 
Applied Information Technology FIT approaches sustainability from 
three angles: cyberphysical systems support for energy efficiency, 
financial sustainability by risk management in private business and the 
public-sector, and the adaptation of and to human qualifications and 
competencies in a time of demographic change. 

This book builds an innovative bridge between two of these aspects : 
human-centered IT design and energy efficiency. It questions the 
popular hypothesis that electricity users will automatically reduce 
energy consumption if confronted with information about their energy 
usage and its consequences, by analyzing in depth under what 
conditions such informative Information Technology is adopted by 
users at all, how it will impact their consumer behavior, and how 
sustainable this influence of IT on behavior will be in the long run. 
Design criteria that take these aspects into account have been 
developed and empirically evaluated in the context of several Living 
Lab studies both in a business and in a domestic context.  

To our knowledge, the book is unique in that it presents the first in-
depth empirical studies of energy feedback systems, combined with an 
iterative design of specific suitable technological solutions that appear 
to have a good chance to successfully address the above issues. The 
international recognition that Dr. Tobias Schwartz has already 
received from this work, is reflected in the fact that partial results have 
been published in both the top journal (ACM Transactions on 
Computer-Human Interfaces ToCHI) and three times in the top 
conference (CHI) of the Computer-Human Interaction field. The 
University of Siegen accepted this work as a doctoral thesis awarded 
with distinction in the summer of 2013, with Professors Gunnar 
Stevens and Volker Wulf as supervisors. 
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The book should be of great interest to researchers in the fields of 
energy sustainability and human-computer interaction from a 
methological point of view, but also to companies and homeowners 
aiming at sustainable energy savings. Besides the specific study results, 
an excellent overview of the issues and state of the art in the 
introductory chapters make the book interesting reading not just to 
specialists.  

Aachen, October 2013 

 

Prof. Dr. Matthias Jarke 

Institute Director, Fraunhofer FIT 
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AAbstract 

One of the great challenges of the current century is moving away 
from an increasingly energy hungry society towards a society that is 
less consumptive and more sustainable. For this “energy turnaround” 
to happen, one important element is the reduction of residential and 
workplace energy consumption by encouraging and fostering 
sustainable behavior and lifestyles. 

As a reaction to the discussion on global warming, research in the field 
of Sustainable Interaction Design (SID) has started to explore the 
design of tools to support responsible energy consumption. An 
important part of this research focuses on motivating people to save 
energy by providing them with feedback tools presenting consumption 
metrics in an interactive way. In this line of work, the configuration of 
feedback has mainly been discussed using cognitive or behavioral 
factors. This focus, however, misses a highly relevant perspective in 
the design of supportive technology, namely, the multiplicity of forms 
in which individuals or collectives actually consume energy and the 
related socio-technical context around the use of feedback technology.  

This thesis presents the results of an in-depth exploration of the 
practice of using interactive feedback systems. In contrast to existing 
research focused on the cognitive aspects of the use of feedback, in 
this work I follow a practice-centered approach. I conducted a series 
of extensive ethnographic studies based on the introduction of 
prototypes and design probes in several contexts, both in workplace 
environments and in private households, in order to observe how 
people understand, explain and incorporate feedback systems into 
their daily lives. 

I analyze and discuss the results of my studies, paying special attention 
to the social configuration of energy consumption. This exploration 
resulted in the description of several sophisticated methods used by 
people to organize their energy practices; and revealed how people 
make their consumption accountable and explainable with the help of 
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interactive feedback systems. The observation of a self-developed 
consumption feedback system within a living lab setting led my work 
to provide rich descriptions of nine relevant and meaningful issues 
emerging from aspects of appropriating consumption feedback in real 
live environments. These issues show how consumption feedback 
systems support the creation of energy literacy and influence 
important values such as trust and identification. These issues provide 
the basis for a description of relevant elements to support a design 
rationale for designing ICT technologies supporting more sustainable 
lifestyles. 
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