Connexions module: m38623

1

Problem-Solving, Metrics, and
Tools for Sustainability - Chapter
Introduction

∗

Tom Theis
This work is produced by The Connexions Project and licensed under the
Creative Commons Attribution License

†

Abstract
This chapter is devoted to a special collection of methods, measurements, tools, indicators, and indices
that are used to illustrate the meaning of sustainability, to assess the comparative sustainability among
options, designs, or decisions, and to measure progress toward achieving the goals of sustainability over
time.

1 Introduction
What gets measured gets done is an oft-quoted saying (attributed to many individuals) that attempts
to capture the essential role of quantication in order to understand a system, solve a problem, advance
a cause, or establish a policy. Throughout this text a wide variety of measurements are put forth, cited,
and discussed in connection with particular concepts including climate change, economics, social well-being,
engineering eciency, and consumer habits.

This chapter is devoted to a special collection of methods,

measurements, tools, indicators, and indices that are used to assess the comparative sustainability among
potential and often competing options, designs, or decisions, and to measure progress toward achieving the
goals of sustainability over time.
The chapter begins in the Module

Life Cycle Assessment
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with a brief discussion of industrial ecology,

an emerging science that focuses on understanding material and energy ows to and through dierent kinds
of human-created systems.

This kind of understanding is essential for framing problems that need to be

solved in a holistic way. Industrial ecologists study such topics as recycling and reuse of materials, energy
eciency, organizational structures, supply chains, the social impacts of decisions, and the economics of
product development. It has been termed the science of sustainability (Graedel, 2000 (p. 2)).
One of the principal tools of industrial ecology which is discussed in this chapter is life cycle assessment
(LCA), a comprehensive set of procedures for quantifying the impacts associated with the energy and resources needed to make and deliver a product or service. LCA's are carried out for two main reasons: (a) to
analyze all the steps in a product chain and see which use the greatest amount of energy and materials or
produce the most waste, and (b) to enable comparisons among alternative products or supply chains and to
see which one create the least environmental impact. Inherent in the concept of LCA is the notion of tradeos  the recognition that in a nite world choosing one product, pathway, or way of living has consequences
∗ Version

1.3: Jan 23, 2012 10:43 am -0600

† http://creativecommons.org/licenses/by/3.0/

1 "Life Cycle Assessment" <http://cnx.org/content/m38643/latest/>

http://cnx.org/content/m38623/1.3/

Connexions module: m38623

2

for environmental and social well-being. Of course choices must be made, but the goal of quantifying the
implications of our actions as holistically as possible is to avoid consequences that are unintended.
Although life cycle assessment grew out of the needs of industry to better design products and understand
the implications of their decisions, the systemic manner of framing problems upon which LCA is based has
permeated a wide variety of elds, stimulating what might be termed life cycle thinking in each of them. The
Subcollection
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in this chapter contains modules devoted to presentations

of a number of ways of expressing the impacts of humans on the environment. These are derived from life
cycle principles and are drawn from the elds of ecology, thermodynamics, and environmental science. They
include 

footprinting
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 and several

sustainability indicators
A case study on the UN Millennium Development
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, all of which quantify human impacts

in terms of resource consumption and waste production over an extended geographic range and/or over
timeframes that go beyond the immediate.

Goals Indicator
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presents a comprehensive approach for assessing not only environmental sustainability,

but also hunger and poverty, education, gender equity, infant mortality, maternal health, disease, and global
partnerships  all elements of sustainable development made clear in the Brundtland report. Finally, this
chapter concludes with a module about

sustainability and business
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.
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