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Foreword

The benefits of modern urban settlements are self-evident. Towns and cities
provide housing, employment, education, healthcare, public transport and
many other services. However, the construction and operation of buildings
and infrastructure consume significant resources and produce large quantities
of waste. We are now at a stage where we are questioning whether the
development path taken in the past is suitable for the future and this is the
starting point for this book.

The case for analyzing buildings over their whole life is logically made and
this is tied to environmental impacts including the consideration of raw
materials, energy, water, emissions, wastes and other indicators as an
introduction to life cycle assessment (LCA). The principles, framework and
guidelines for LCA, which are now part of international standards, are
described in a clear and easily understandable manner.

What follows is the truly innovative part of this book. The combination of
embodied energy theory and LCA are integrated into a streamlined
environmental assessment approach. Furthermore, input-output-based hybrid
analysis is described and used to show how a much more comprehensive
assessment of environmental impacts in the built environment is achievable
compared with current methods.

This book adds clarity to the uncertainties in life cycle assessment and
provides a clear methodology to ensure consistent analyses. Hence, the
innovative contribution is to overcome difficulties with system boundary
definition and the life cycle inventory data. The text draws upon the work of
the late Associate Professor Graham Treloar especially with respect to his
innovative pathway extractor tool for input-output analysis. This research has
been developed further by the author of this book and the contribution that
this body of work has made to LCA is clearly described. Life Cycle Assessment
in the Built Environment is essential reading for students, researchers and
practitioners in the field. Chapter 5 will be especially appreciated as it provides
seven case studies which show the exact methods used for conducting
streamlined life cycle assessments. Finally, a series of initiatives are proposed
for creating more sustainable built environments in the future. This will
involve some very challenging choices and this book will play a significant part
in that process.

Stephen Pullen
University of South Australia, Adelaide
July 2010



Preface

The need for a detailed understanding of the impact that human activity has
on the environment, in order to make more sustainable choices, is becoming
more important as an awareness of the broad environmental issues that
society is currently facing grows. With the construction and operation of the
built environment (our buildings and infrastructure) responsible for a
significant proportion of these impacts, those involved across all stages of the
built environment life cycle must be armed with the tools and knowledge
needed to significantly improve its environmental performance. This is
essential if we are to avert potentially catastrophic environmental damage
and the threats to our very survival that this may bring.

This book came about by the need to address some of the limitations of
existing approaches for assessing the environmental performance of the built
environment. It brings together much of my own work in the development
and application of hybrid life cycle assessment over the past ten years. More
broadly, there has been considerable work done in this area, particularly over
the last two decades, with little more significant than that of the late Associate
Professor Graham Treloar who, as a passionate advocate for sustainable
construction, developed an innovative approach for comprehensively
quantifying the environmental impacts caused by, amongst other human
activities, the construction of the built environment. This book is an attempt
to continue and extend this work as well as make it more accessible to the
decision makers in the global construction industry, so that we may collectively
work towards a more sustainable approach to building, operating and
managing the built environment.

The book begins by describing some of the key environmental issues that
we are currently facing and how the built environment is responsible for a
significant proportion of the impacts that humans are having on the
environment. Chapter 2 addresses some of the approaches and strategies that
must be employed in order to slow down and ultimately reverse the
environmental damage associated with the design, construction and on-going
use and management of the built environment and justifies the importance
and need for environmental assessment as an integral part of this process. The
stages involved in conducting a life cycle assessment are described in detail in
Chapter 3. Amore specific description of the application of life cycle assessment



xx Preface

within the built environment is provided in Chapter 4, using a single detached
residential building as a case study to demonstrate the potential benefits and
limitations of using life cycle assessment to inform better environmental
outcomes within the design and management of the built environment.
Chapter 5 presents some further life cycle assessment studies on a range of
built environment case studies, ranging from whole buildings, building
components, transport infrastructure and renewable energy technologies.
The final chapter discusses the role that some of the key stakeholders in the
built environment must play in helping to improve the environmental
performance of the built environment. It also highlights some of the current
barriers for achieving this, including some of the limitations of current
environmental assessment approaches and how, in the future, these may be
minimized. Finally, the importance of the integration of environmental
assessment into everyday industry practice, and how this may help the
professionals involved in the design, construction and on-going management
of the built environment realize the full potential of environmental
improvement opportunities, is discussed.
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