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PocketArchitecture:
Technical Design Series

Life Cycle Assessment

Life Cycle Assessment addresses the dynamic and dialectic of building and
ecology, presenting the key theories and techniques surrounding the use of
life cycle assessment data and methods.

Architects and construction professionals must assume greater respon-
sibility in helping building owners to understand the implications of making
material, manufacturing, and assemblage decisions and therefore design
to accommodate more ecological building. Life Cycle Assessment is a guide
for architects, engineers, and builders, presenting the principles and art of
performing life cycle impact assessments of materials and whole buildings,
including the need to define meaningful goals and objectives and critically
evaluate analysis assumptions.

As part of the PocketArchitecture series, the book includes both funda-
mentals and advanced topics. The book is primarily focused on arming the
design and construction professional with the tools necessary to make design
decisions regarding life cycle, reuse, and sustainability. As such, the book is
a practical text on the concepts and applications of life cycle techniques and
environmental impact evaluation in architecture and is presented in lan-
guage and depth appropriate for building industry professionals.

Kathrina Simonen is an Assistant Professor in the Department of Architecture
at the University of Washington. Licensed as both an Architect and Structural
Engineer, her research agenda stems from unresolved questions originated
during over 15 years of professional practice. Her research topics include
life cycle assessment (LCA) and practice innovations such as prefabrication,
digital manufacturing, and alternative project delivery models. She is found-
ing director of the Carbon Leadership Forum, an industry/academic research
collaborative focused on linking the science of life cycle assessment to industry
best practices in order to help enable quantifiable reduction of the environ-
mental impact of the built environment.
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“Assistant Professor of Architecture Kathrina Simonen writes on the practice
of life cycle assessment, authoring the handbook that she herself sought while
wrestling with pressing questions of building, environment and quantification.
Simonen positions LCA as an ‘emerging discipline,” contextualizes LCA within
its strengths, weaknesses and limitations, and dispels for the architect any attempt
to idealize the practice. She translates what oft appears as a confounding method
with concise and accessible language, case studies, didactic diagrams, and the
aplomb to continuously remind us where methods require refinement, debate and
consensus. An architect who has intuitively uttered the phrase ‘embodied envi-
ronmental impacts’ in relation to a building, component or material — one who
has desired a way of knowing environmental impacts more fully — will find herein
a thorough discussion of the topic and description of the method. Simonen’s
handbook is timely and necessary as the building industry self-organizes to adopt
environmental assessment methods pervasively and proactively for design deci-
sion making.”

— Billie Faircloth, KieranTimberlake

“Professor Simonen expertly bridges the gap between the practices of building
design and life cycle assessment, and her book is another testament to that. It
gives comprehensive guidance to understanding and implementing LCA from a
uniquely US architect’s perspective.”

— Frances Yang, Structures and Sustainability Specialist, Arup



Series Editor’s Preface

Although architects and building professionals come into contact with, specify,
design, and build technical practices every day, they actually know relatively
little about them. They are “abstract systems” construed and constructed upon
industry norms passed down through generations of professionals. Most of
them are correct, but many when disassociated from their cultural underpin-
nings of building vernacular and, more importantly, their scientific basis and
practice contexts, present challenges that cause buildings not to perform as
intended or, worse, lead to physical, economic, or social catastrophe.

PocketArchitecture: Technical Design Series fills this void. The series
comprises succinct, easy-to-use, topic-based volumes that collate in one place
unbiased, need-to-know technical information about specific subject areas by
expert authors. This series demystifies technical design criteria and solutions.
[t presents information without overladen theory or anecdotal information.
PocketArchitecture is on point.

As the name would suggest, the volumes in this series are pocket-
sized and collectively serve as a knowledge base on technical subjects in
architecture, creating a value-added information base for building novices
and masters alike. In addition to architects, engineers, and contractors that
deliver building projects, the series is appropriate for students and academics
interested in accessible information on technical information as it relates to
building design and construction.

Despite their size, the series volumes are highly illustrated. Furthermore,
the volumes use easily accessible language to succinctly explain the funda-
mental concepts and then apply these basic ideas to cases of common issues
encountered in the built environment. PocketArchitecture is essential, acces-
sible, and authoritative. This makes it important reading for architectural
technologists, architects, building surveyors, building commissioners, building
engineers, other construction professionals, even owners and clients.



SERIES EDITOR'S PREFACE

This volume, Life Cycle Assessment, addresses the dynamic and dia-
lectic of building and ecology, presenting the key theories and techniques
surrounding the use of life cycle assessment data and methods. As part of the
PocketArchitecture Series, the book includes both fundamentals and advanced
topics. The book is primarily focused on arming the design and construction
professional with the tools necessary to make design decisions regarding life
cycle, re-use, and sustainability. As such, the book is a practical text on the
concepts and applications of life cycle techniques and environmental impact
evaluation in architecture.

Ryan E. Smith
Series Editor
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Preface

As a practising architect, I struggled to understand the environmental impact
of building materials and strove to find ways to integrate this knowledge into
design and construction practice. What began as a search for the “carbon
footprint” of specific materials and transportation methods expanded to a
study of the broad range of environmental impacts related to building materi-
als, products and buildings using a life cycle perspective.

As an architecture researcher, | have been exploring life cycle assess-
ment (LCA) methods, data and tools to understand the opportunities and
challenges that these resources provide to architects (and others in the build-
ing industry) looking to understand and reduce the environmental impact of
buildings.

This book is designed to be the resource that I searched for when I
began attempting to use LCA data in practice: an introduction to the fun-
damentals of LCA, graphic representation of abstract concepts, developed
examples of application to the building industry, and identification of rel-
evant LCA resources.
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ANSI
ASTM
BOF
CEN
EAF
EEA
EIO
EPA
EPD
EU
GCV
GGBFS
GHG
GLB
HPD
1SO
LCA
LCCA
LCI
LCIA
MEP
NCV
NO.
PAS

PCR
PM

Abbreviations

American National Standards Institute
ASTM Standards

Basic oxygen furnace

European Committee for Standardization
Electric arc furnace

European Environmental Agency
Economic input—output

Environmental Protection Agency (US)
Environmental Product Declaration
European Union

Gross calorific value

Ground granulated blast furnace slag
Greenhouse gas

Glue laminated beam (or timber)
Health product declaration
International Standards Organization
Life cycle assessment

Life cycle cost analysis

Life cycle inventory

Life cycle impact assessment
Mechanical Electrical and Plumbing
Net calorific value

Nitrogen oxides

Publicly Available Specification from British Standards
Institution

Product category rules

Particulate matter
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ABBREVIATIONS

SETAC  Society for Environmental Toxicology and Chemistry

SO, Sulfur oxides

TRACI  Tool for the Reduction and Assessment of Chemical and Other
Environmental Impacts (US EPA)

UN United Nations

UNEP  United Nations Environment Program

usS United States
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