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The editors would like to dedicate this book to all 
who work together to develop and manage 

sustainable socio-technical-natural systems that 
improve global quality of life.
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Historically speaking, conventional approaches to life cycle analysis 
(LCA) methodologies have been ostensibly concerned with public 
health and environmental impacts from materials, consumer 
products, processes or activities (of the anthropogenic kind.). The 
last three decades have brought a litany of continuous developmental 
improvements within the practice. This is evidenced by a growing 
interest globally as well as an intensity of awareness that is leading 
practitioners and researchers to apply LCA, or social life cycle analysis 
(SLCA), in heretofore very unusual and creative ways. Guinée et al. in 
2011 in their research paper “Life Cycle Assessment: Past, Present, 
and Future [Environ. Sci. Technol., 2011, 45(1), 90–96]” observed that 
on the international front, LCA “is booming” in a multitude of ways 
that is leading us to the building of a deeper and broader discipline. 
Some of these more creative uses include studies building codes 
and materials, military systems, waste incineration and tourism. 
The creation of international standards and the 2009 work of the 
European Commission (among many others) that established a life 
cycle sustainability analysis is a testament and acknowledgement of 
the legitimacy and credibility the field continues to garner.
 As researchers, decision makers, and practitioners, who have 
each long been involved in LCA on different fronts, we were each very 
keen to examine the proposition of a more adaptive framework. One 
that, in part, unapologetically asks the questions of the producers 
of an emerging technology or material: who will use it; how will it 
be used; and who will be the primary beneficiaries? The result is a 
“collaboration of the willing” that includes illuminating submissions 
from researchers from multiple areas of science and social science 
including the fields of molecular toxicology, anthropology, behavioral 
and environmental economics, political economy, ethics, public 
engagement, technology assessment, governance, etc. The underlying 
premise of the book is that a more effective approach towards life 
cycle considerations for emerging materials and technologies should 
include a wider range of perspectives and disciplines. Ultimately, we 
hope to inspire new areas of research and deeper dives into existing 
areas that will shed new light. 

Preface
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 Given the broadening application of SLCA, we have included 
critical analyses on the assessment of emerging technology, 
responsible innovation and reframing cradle-to-grave approaches 
for example. In addition, we have included chapters on the 
effectiveness, as well as the acceptance or adoption of a technology, 
the dependencies on the prevalent context, materials, supply chain, 
governance structures, and societal norms or cultural behaviors. 
 We propose that this framework could be done in three stages 
with examples from the nanosciences. The book includes critical 
discussions about trading zones, ethics, behavioral nanotechnology, 
governance, risk, green design, and urban mining as potential fodder 
to develop tools for practitioners and decision makers. 
 As the editors, we have attempted to assemble a volume compris-
ing research and thought pieces of some of today’s leading experts 
on the subject. It is the hope of the editors and contributors that this 
book will meaningfully contribute to an international dialogue sug-
gesting that a need still exists to further refine and develop holistic 
approaches that incorporate societal and behavioral dimensions—
at the heart of the human-environment/technology interface. The 
research presented here serves as a proverbial call to arms that will 
hopefully inspire, provoke and encourage discussion and research. 
In the first two chapters, we have also created two scenarios to tie 
together overarching themes that are woven throughout the volume. 
Each is broken into two parts, the first reflecting the design phase 
of the lifecycle and the second reflecting what happens when the 
innovation is introduced into the socio-technical system. These vi-
gnettes are placed right after the introduction to stimulate imagina-
tion about the social-behavioral-ethical aspects of LCA. 
 The editors and authors sincerely look forward to more holistic 
assessments of emerging materials and the resultant improved 
protection of public health and the environment. The approaches 
presented in this volume serve merely as examples; further 
exploration, additional ideas, and adaptions of these ideas are 
welcome.
 As the Noble Prize–winning physicist Werner Heisenberg once 
said, “The existing scientific concepts cover always only a very limited 
part of reality, and the other part that has not yet been understood is 
infinite.” These words never rang so true. 

Nora Savage, Michael Gorman, and Anita Street
Spring 2013



Introduction

As technology and innovation continue to advance, and as novel ma-
terials and devices are developed to improve the quality of life, a bet-
ter and more thorough assessment of the impacts will be necessary. 
Life cycle analysis should not only raise key questions about where 
and when during the product life cycle material and energy impacts 
could arise but also attempt to ascertain whose quality of life the 
product might improve or reduce, and why. In the era of increasing 
populations, decreasing resources, and concentration of wealth in 
the hands of a decreasing subset of the population, society can no 
longer afford to ignore or dismiss such questions. 
 One approach for obtaining answers to these questions and 
for attaining more accurate assessments of potential impacts is 
to incorporate behavior, ethics, and philosophy along with other 
components of social science into life cycle analyses of emerging 
technologies and products. The figure below, which shows a 
traditional life cycle analysis, illustrates this point by placing material 
and energy flows at the top of the triangle. Behavioral and social 
components and also emerging technological alternatives occupy 
the base of the triangle. The incorporation of these additional factors 
cannot be simply off-hand or by-the-way. Careful consideration of 
the product or technology along the life cycle and the exploration 
of cultural mores and ethics surrounding various activities are 
required. Dialogue among the different concerned parties is critical. 
Communication among them as key parties to the activity or users 
of the product rather than lectures is important. Phrases such as 
“If only the public understood the technology they would embrace 
it,” can be appropriately countered with “If only the technologists 
understood the cultural ramifications of the product, they would 
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think again.” Potential misuse of products, particularly by children, 
should be considered and altered or new uses of products should 
be assessed especially where targeted marketing and manufacturing 
practices promote these uses.

The circles with arrows denote life cycle analyses. The 
smaller circle around material and energy flows is  
the usual life cycle analysis done in industrial ecology. 
The larger circle accompanying the triangle denotes the 
expanded space explored by this book, a reminder that 
more traditional forms of life cycle analysis externalize 
important behavioral and social components, including 
the kinds of innovations that change the technological 
options.

 The need to incorporate the social sciences along with the 
physical sciences into any approach toward understanding and 
assessing potential impacts of emerging materials for life cycle 
analysis is critical. Social scientists, ethicists and policy-makers raise 
questions like:
 How will users transform the technology?
 How will a technology interact with other emerging 
technologies?  
 How can governance systems anticipate and manage socio-
technical  innovations?
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 Will the new technology result in improvements in the overall 
global quality of life or merely improvements in the quality of life for 
a relatively few? Will greater disparities occur between the very rich 
and the very poor? Increasing this divide will generate social unrest 
and trigger actions which can adversely impact public health and the 
environment.
 This book offers several options for adopting this more proactive 
integrated assessment. In addition, two fictional vignettes serve as 
the backdrop for the importance of these types of approaches.

Introduction






