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Mars, Materials, and Three Morality Plays

David Rejeski

Keywords:
applications of industrial ecology, environmental policy reform,
industrial ecosystems, materials flows, toxic use reduction

Summary:

Although industrial ecology represents a captivating metaphor and rich
repertoire of analytical tools, its impact on environmental policy has been
marginal at best. This article examines the insights provided by the studies
of three common materials in the U.S. economy - lead, arsenic, and silver
- and the ability of such studies to illuminate some larger and looming
challenges for future environmental policy. Three specific challenges are
explored: the flow of materials across national borders, the increasing
embodiment of emissions in products, and the dangers of unchallenged
assumptions about the drivers of material flows. The article argues that
industrial ecology can inform public policy but that it is time for the
practitioners of industrial ecology, an applied science, to apply it in the
often messy world of environmental policymaking.
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A Process Chaining Approach Towards Product Design
for Environment

Paul Sheng and Paul Worhach

Keywords:

design for environment, environmentally conscious manufacturing,
health hazard score, printed circuit boards, process chaining,
weighting factors

Summary:

This article presents an approach toward product design for environment
(DfE) at the level that integrates environmental hazard analysis with
models of transformation processes. As a complementary analysis tool to
life-cycle assessment (LCA), this method would support detailed design
decisions through modeling of a "process chain" for a subset of the
product's life cycle. The building blocks for this approach are a set of unit
process models that can convert process and design parameters into
estimates for energy utilization, production scrap, and ancillary waste flows.
These values for quantity of environmental releases can be integrated
using a multicriteria environmental hazard evaluation methodology that
can estimate the "quality" of environmental releases. Finally, the waste
information can be used to support a design model that can link design
parameters to material, process, and operational parameter selection. A
case study illustrating printed circuit board (PCB) assembly is presented to
show process chain implementation in manufacturing applications.

Chinese Abstracts



I FOREIGMN LANGUAGE ABSTRACTS

(= kA EFRY

1997 4, 1B 4, 57-710

BB BRS YA 45 B HAIEM
{£3& . Thomas E. Graedel

@R NEYEE, AL, Adr R, RV, R
S5k, AR A I VE A

WE: BAMRGWADGE S h8EE 7 2SR, E2RANMMT
MBS IR B BN BB iE A B 3T s A I B R ES J
Fo PRI R BRI AT 78 7 N RX AT
M AE 2N GRS I = ZEHER) T MR R . thvF B BB A2,
EBAT S RV AR S5 MR B TR RS AN o A Sk
SRt T — N IXFERIHLE, RN B A EA R S IR
Aefz . BAS 2N S5 ARSI AR S5 N2 RIS [F R P
7%, IF BT IR B i AN A, ot 2
RAEAF R RIS, AR BT RAEN “2t” &z
PEIr e

Journal of Industrial Ecology

Journal of Industrial Ecology

1997, Vol. 1, Issue 4, pp. 57-70

Life Cycle Assessment in the Service Industries

Thomas E. Graedel

Keywords:
automotive repair, dematerialization, life-cycle assessment, matrix
assessment, service industries, streamlined life-cycle assessment

Summary:

Despite the dominant role service industries play in modern society, those
industries have by and large not been involved in the strong efforts
underway to create environmentally responsible operations. Part of the
reason is that the role of these industries as driving factors in resource
flows has not been recognized. Perhaps more important, no common
framework for assessing the environmental responsibility of service
industries has been established. This article provides such a framework
and applies it to a generic service industry: automotive repair. Among the
results are that evaluation must take different forms for different types of
services, and that the approaches of service industries to the use of
buildings and equipment will require innovative solutions quite unlike those
advocated for the "greening" of manufacturing operations.
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Life-Cycle Global Warming Impacts of CFCs and CFC-
substitutes for Refrigeration

Stella Papasavva and William R. Moomaw

Keywords:
CFCs, global warming, life-cycle impact assessment, materials
accounting refrigeration, substance flow analysis

Summary:

We have investigated the global warming potential (GWP) of CFC-11, CFC-
12, and their replacements, HCFC-123 and HFC-134a, based on a life-cycle
methodology for refrigeration. We have extended the definition of the total
equivalent warming impact (TEWI), which considers the GWP (direct) and
GWP (indirect) warming potential of each chemical compound, by adding
the GWP (chemical production), GWP (recycling), and GWP (atmospheric
breakdown products) for each chemical. We find that the GWP (chemical
production) contributes by no more than 1% to LCWI, and that the GWP
(indirect) is highly dependent on refrigerator efficiency and the fuel mix of
the electricity source used to operate the appliance. The GWP (atmospheric
breakdown products) may also have a significant impact on LCWI.
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Measuring the Corporate Environmental Performance:
The ICI Environmental Burden System

Michael Wright, David Allen, Roland Clift and Hein Sas

Keywords:

chemical manufacturing, corporate environmental reporting,
environmental impact assessment, environmental metrics, impact
categories, weighting factors

Summary:

The Imperial Chemical Industries (ICI) group has developed a method,
called the "environmental burden system," to rank the potential
environmental impacts of its emissions and wastes. The method uses
potency factors to characterize the potential environmental impacts of
wastes and emissions in ten major impact categories. When compared to
the more traditional approach of reporting the total mass of emissions and
wastes, the environmental burden approach provides a more meaningful
picture of the potential impact of emissions; it helps identify the most
harmful wastes and emissions; it provides the public with a better
understanding of the potential impact of company operations; and it helps
communicate the effectiveness of waste and emission reduction programs.
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