I FOREIGN LANGUAGE ABSTRACTS

S JOURNAL OF

"~ INDUSTRIAL ECOLOCY
= lyveg I Chinese Abstracts
(RN AR Journal of Industrial Ecology
F1IHEE1H Volume 1, Number 1
il Translated b
HEE Shi Han '

© 2011 by Yale University

http://jie.yale.edu Chinese Abstracts



I FOREIGMN LANGUAGE ABSTRACTS

(= kA EFRY

1997 4, H1E5H 1, 13-36 71

BE: $SAMEBEIRENFIESE
{EZ& : Robert Socolow, Valerie Thomas

KT IREEOR, W, WaRE, kAR, i, SR
JHy

TE A T REON S — M B S A AR T A A
PRE o AR 2 S AT DARIRAR S — AN R AR B0 L 7
MR GBI R AR AE . SR ] RE S AR IR A i R e
R A BE PR RS 1 E 5 DR IH i, R
DSOS R KD M, oF ASE B P T 14
PTG FRKMIRY . — A2 B BB R A — L
R, IS IZHIE FORE B L AT 0 35 B AN N7 R S 5 A, I HL
7 TR it e S RO T B R R A, PRI Y Y
HERTCA R, B DA H H AR ROz VIR FAE AT, 1 HL
WIXFEHCT . EAEMRMK RO R, ER e aREr, &
SR R B T CLERE A o BT AR T e b RO PR 53 B H
JNE% 8 RLAE S TR PR . SOl i) — UK Bl —— i it T g
USRS L B 3 ) —— XAt B = 7 R H RTAN
ARRET I R KT E . — A IS BRI E
B ARG TSI o

Journal of Industrial Ecology

Journal of Industrial Ecology

1997, Vol. 1, Issue 1, pp. 13-36

The Industrial Ecology of Lead and Electric Vehicles

Robert Socolow and Valerie Thomas

Keywords:
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ecology, lead, leaded gasoline

Summary:

The lead battery has the potential to become one of the first examples of a
hazardous product managed in an environmentally acceptable fashion. The
tools of industrial ecology are helpful in identifying the key criteria that an
ideal lead-battery recycling system must meet: maximal recovery of
batteries after use, minimal export of used batteries to countries where
environmental controls are weak, minimal impact on the health of
communities near lead-processing facilities, and maximal worker
protection from lead exposure in these facilities. A well-known risk analysis
of electric vehicles is misguided, because it treats lead batteries and lead
additives in gasoline on the same footing and implies that the lead battery
should be abandoned. The use of lead additives in gasoline is a recyclable
use, because the lead remains confined during cycles of discharge and
recharge. Here, the goal should be clean recycling. The likelihood that the
lead battery will provide peaking power for several kinds of hybrid
vehicles--a role only recently identified--increases the importance of
understanding the levels of performance achieved and achievable in
battery recycling. A management system closely approaching clean
recycling should be achievable.
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Life-Cycle Assessment: Constraints on Moving from
Inventory to Impact Assessment

J. W. Owens

Keywords:
life-cycle inventory, life-cycle assessment, life-cycle impact
assessment, LCA, LCIA, product life-cycle assessment

Summary:

Life-cycle assessment (LCA) is a technique for systematically analyzing a
product from cradle-to-grave, that is, from resource extraction through
manufacture and use to disposal. LCA is a mixed or hybrid analytical
system. An inventory phase analyzes system inputs of energy and
materials along with outputs of emissions and wastes throughout life cycle,
usually as quantitative mass loadings. An impact assessment phase then
examines these loadings in light of potential environmental issues using a
mixed spectrum of qualitative and quantitative methods. The constraints
imposed by inventory's loss of spatial, temporal, dose-response, and
threshold information raise concerns about the accuracy of impact
assessment. The degree of constraint varies widely according to the
environmental issue in question and models used to extrapolate the
inventory data. LCA results may have limited value in two areas: (1) local
and/or transient biophysical processes and (2) issues involving biological
parameters, such as biodiversity, habitat alteration, and toxicity. The end
result is that impact assessment does not measure actual effects of
impacts, nor does it calculate the likelihood of an effect or risk. Rather, LCA
impact assessment results are largely directional environmental indicators.
The accuracy and usefulness of indicators need to be assessed individually
and in a circumstance-specific manner prior to decision making. This limits
LCA's usefulness as the sole basis for comprehensive assessments and the
comparisons of alternatives. In conclusion, LCA may identify potential
issues from a systemwide perspective, but more-focused assessments
using other analytical techniques are often necessary to resolve the issues.
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Industrial Ecology in Practice: The Evolution of
Interdependence at Kalundborg

John Ehrenfeld and Nicholas Gertler

Keywords:
eco-industrial parks, green twinning, industrial ecosystems,

industrial symbiosis, islands of sustainability, Kalundborg

Summary:

The exchange of wastes, by-products, and energy among closely situated
firms is one of the distinctive features of the applications of industrial
ecological principles. This article examines the industrial district at
Kalundborg, Denmark, often labeled as an 'industrial ecosystem' or
'industrial symbiosis' because of the many links among the firms. The
forces that led to its evolution and to the interdependencies are described
and analyzed. Key has been a sequence of independent, economically
driven actions. Other potential forms of industrial linkages are critically
reviewed in the light of the Kalundborg experience. The evolutionary
pattern followed at Kalundborg may not be easily transferable to greenfield
developments.
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Chlorine in the Netherlands, Part |, and An Overview

Rene Kleijn, Arnold Tukker and Ester van der Voet

Keywords:

chlorine, chlorine balance in the Netherlands, industrial
metabolism, materials accounting, risk assesment, sustance flow
analysis

Summary:

Over the last decade debate among environmental pressure groups,
industry, and the authorities over the threat posed by chlorine has become
extremely polarized. In response, the Dutch minister of the environment
commissioned a strategic study on chlorine. The first phase of the study,
described in this article, was designed as a substance flow analysis,
encompassing some 99% of the flows of chlorinated hydrocarbons (CHC)
in the Netherlands. The study provided an overview of flows of CHC
through the Dutch anthroposphere and to inventory the leaks to the
environment. Emissions, waste-streams, exports, imports, and flows
through the anthroposphere were inventoried, drawing on all possible
sources including the Dutch emission registration database, life-cycle
assessment (LCA) databases, and industrial data. Emissions were
evaluated using the characterization step from LCA methodology.
Emissions with toxicological effects were also evaluated on the basis of
actual risk assessments of the National Institute of Public Health and
Environmental Protection (RIVM). This resulted in the establishment of six
groups of priority segments in the Dutch chlorine chain, for which
additional measures will be prepared. The study showed that the
environmental groups' pronouncements about the structural dangers
associated with the chlorine chain are not supported by current knowledge.
The study, however, also indicates that important areas of uncertainty
require attention, especially relating to the possible emissions of persistent
bioaccumulating toxic micropollutants.
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Going Organic: Converting Patagonia's Cotton Product
Line

Yvon Chouinard and Michael S. Brown

Keywords:
apparel, applications of industrial ecology, greening the supply
chain, materials selection, organic cotton, Patagonia

Summary:

The integration of industrial ecology principles into a business may mean
significant changes in its customary activities. In this article, we present a
case study of a decision by Patagonia, a manufacturer and distributor of
clothing and gear for outdoor sports, to use only organically grown cotton
for our cotton products as of spring 1996. We describe the history of our
efforts to reduce our environmental impacts, the relationship between
understanding the life-cycle impacts of garments in general and cotton in
particular on our decision, and the changes required throughout the
company to implement the decision. Although initial sales of the organic
cotton products have met or exceeded expectations, most customers
continue to buy our products for traditional reasons: quality, fit, styling,
and brand. We struggle to change consumer perceptions about the
environmental significance of their purchases and influence major apparel
manufacturers to make a similar switch. Our experience suggests, first,
that consumers and industry need to understand the principles of industrial
ecology and, second, that environmental improvements must be integrated
into all aspects of operations (e.g., marketing). An unexpected benefit of
the decision was an increase in our knowledge about the garment life cycle,
which in turn improves our ability to develop new fabrics when off-the-
shelf products do not meet our needs. Much remains to be done, however,
to reduce impacts associated with other aspects of our products and
corporate activities.
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Recent Advances in Design for Environment at Motorola

William F. Hoffman |11

Keywords:

streamlined life-cycle assessment, applications of industrial
ecology, design for environment, electronics, Motorola, product
design

Summary:

Motorola is a large electronics company that uses design for environment
(DfE) to address our customers' environmental needs. In working to
integrate environmental considerations into product design, Motorola has
encountered new challenges in product design, and as a result has had to
develop new frameworks and employ new analytical tools. This article
describes those challenges and Motorola's efforts to date. The examination
of how products are designed in Motorola led to the realization that there
are distinct phases in design: concept development, detail design, and
prototype manufacture. In the earlier phases where the greatest flexibility
for product reconfiguration exists, there is the least amount of detailed
information available for use in making environmental assessments. In an
effort to match the data availability to the environmental assessment
needs, Motorola developed a tiered approach to DfE using a matrix-based
abridged life-cycle assessment (LCA) in the concept development state, a
scoring system based in part on multiattribute value theory in the detail
design stage, and potentially full-scale life-cycle assessment in the
prototype manufacturing stage.
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