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PREFACE III

PREFACE

Sustainability can be seen as the most fundamental notion and challenge of the 21st century.
The challenge consists in the fact that we have reached and already transgressed the natural
limits of our globe, whereby the global population growth towards 10 billion people and world-
wide inequalities build up additional pressure. This holds especially for our consumption of
energy and the resulting green house gas emissions. Changes in the “percent range” will not
be sufficient. In the Western world we are currently missing sustainability by an order of
magnitude implying a corresponding “factor of ten” reduction task. Regenerative energies will
help, but not solve the problem. Rather, we have to exploit the large potential of energy effi-
ciency especially in those high consumption sectors, where efficiency gains can relatively
easy be harvested with multiple side-benefits. The housing sector appears as the most rele-
vant one.

This study addresses the “factor of 10” and energy efficient sustainable housing challenge.

As orders of magnitude are at stake, the study tries to catch the key trends and forces, look-
ing for the number of digits rather than for the digits themselves. In this sense, the factor of
“10” stands for an order of magnitude, which in fact may become a factor of “20” in North

America and a factor below ten under favourable conditions in Europe. The emission target
we have to strive for is about 1 ton of energy related CO2-emissions per annum and capita
world-wide.

For sustainability to succeed, economic viability and the mix of driving forces in the public,
political and market sphere have to be taken into account. Thereby a long term perspective is
essential. The study analyses promising developments. Here, the passive house emerges as
a core solution template, which can be easily extended to yield zero-energy as well as plus-
energy performance. The technology opens up promising possibilities for energy-efficient
sustainable new housing. Even more important is its wide-spread application to the building
stock as a key sustainability factor of this century. Obstacles and opportunities in Germany
as well as in Europe and North America are discussed.

The author himself has been active in the area of energy efficient housing for about three

decades. A prerunning scientific experience in relativistic astrophysics taught him the rele-
vance of logarithmic large scale thinking, while a more than ten year outing into the world of
microelectronics and IT management opened the eyes for the micro-cosmos and the breath-

taking speed of global innovation in a branch where cylces are counted in quarters - rather
than the decades met in the building sector. Consequently, to accelerate sustainable innova-
tion in the sluggish building sector became a key motif, which also drives the current study.

The author embarked on sustainability management as a member of the IWU1 executive
board in 1997 and with his own undertaking “Dr. Bernd Steinmüller Sustainability Manage-
ment Consulting” in 2001. Studies at the Centre of Sustainability Management CSM of the

1 Institut Wohnen und Umwelt GmbH – Institute Housing and Environment, Darmstadt
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Leuphana University Lüneburg2 led to new insights with respect to driving forces in socio-
economic systems addressed in this investigation.

The present study has been stimulated by the vivid resonance with respect to two key note
“promotion speeches” on energy efficient sustainable housing given by the author in the US

in 2006 and 2007. While the main thread and central theme of this study are already touched
in these talks - and in various previous investigations - this study systematically unfolds the
background, current developments and key forces relevant for factor of 10 improvements

and a sustainability breakthrough.

The findings build on a multitude of insights of other people as well as on thirty years of ex-
perience accumulated by the author himself. The author explicitly acknowledges the input of
a large scientific and non-scientific community. Given the breadth of the subject and the limi-
tations of this work, it was not possible to track down all the roots of the big scientific tree.
Thus, the author had to be selective and focus on the core aspects. Hence, he wants to ex-
press his gratitude for the rich input he could use and at the same time ask for excuses con-
cerning omissions of relevant parts not explicitly woven into this study.

The first version of the study was finished in November 2007. The current edition includes

minor updates and adds a brief critical review of the German Energy Performance Certifi-
cates introduced by the Energy Ordinance Act.

Paderborn, March 2008 Bernd Steinmüller

2 CSM initiated the first MBA course on “Sustainability Management” worldwide in 2003
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