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Mensch and Mesh: Perspectives on Industrial Ecology

Matthius Ruth

Keywords:
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Summary:

This article discusses several relationships between technologies, industries,
and socioeconomic institutions that are central to the emerging field of
industrial ecology but as of yet have found little recognition. Special
attention is given to the history of changes in the complexity of
technologies and socioeconomic institutions, methods for dealing with this
complexity conceptually and in the context of decision making, and
interrelationships between technology and policy choice at various levels of
system organization. On the basis of that discussion, new roles for systems
thinking and modeling, systems engineering, and technology and industrial
policy are identified to promote the development of industrial ecosystems
that minimize their environmental impacts.

Chinese Abstracts



I FOREIGN LANGUAGE ABSTRACTS

CELAEFFR)

1998 FE4, B2 &5 2 1, 23-42 W

A BERKRSSBREANESFAIMEZN: YRFEH
RAEE
{£%& : Pieter van Beukering, Anantha Duraiappah

KEF: HE, HrSS, AFARRLAYE, RRAER T, &
i3k, PRAR

T BEE & E AN AL BT 5 5 RV S AWHRAT, BUFAM
ARBRURF L ZU R A 0 [ s 52 0 (W PR B o BRAT TS T
—ANERTTRAA, SREPFARE TR B R S R S e et
R R IR IR el D PR 5 G o 3K — AN AR RN 28 5 B A B /)
o A AR R B AR 2 AT o AT R N LR 75 T BN AR
SR EEAN Az i A T BT IR 7 45 SR s B RE R AR B B e 2 A
IIGHRA A o W FE LS RE R W P SR AR AN D PR AR A AN 78
(K1, JRARHECIRAS “Hex 7 BN E AR EUT . X ERE
R H 2t G PR AR [ s 52 5 B ST BN L AR 5K AT SR A
T TR

Journal of Industrial Ecology

Journal of Industrial Ecology

1998, Vol. 2, Issue 2, pp. 23-42

The Economic and Environmental Impact of Waste
Paper Trade and Recycling in India: A Material Balance
Approach

Pieter van Beukering and Anantha Duraiappah

Keywords:
India, international trade, nonwood fiber, pulp and paper industry,
recycling, wastepaper

Summary:

There have been increasing pressures by governments and
nongovernmental organizations to restrict international trade in waste in
the conviction that each nation has to take care of its own waste. We
develop a sectoral flow model to investigate if free trade in nontoxic waste
can support economic development and simultaneously reduce
environmental degradation. The model is formulated as a nonlinear
programming model with an objective function that minimizes
environmental and economic costs. The model in principle describes the
life cycle of Indian paper. Preliminary results suggest that trade in
wastepaper is both economically and environmentally advantageous. The
results also show that domestic and imported wastepaper are
complementary and that import of wastepaper does not "crowd out" the
domestic waste paper sector. This implies that the current trend of
increasing trade of wastepaper does contribute to a more sustainable
paper cycle in India.
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Summary:

Materials use is an important factor influencing carbon dioxide (CO2)
emissions because significant amounts of carbon dioxide are released
during the production of materials from natural resources, and because
products and wastes can function as important sinks for CO2. This article
analyses the impact of Western European materials use on CO2 emissions.
The material flows for steel, cement, petrochemicals, and wood products
are analyzed in more detail. The analysis shows that particular
characteristics of the materials system must be considered in the
development of emission reduction strategies. It is important to select a
relatively closed system for policymaking, as in Western Europe, in order
to prevent unwanted transboundary effects. The materials stored in the
form of products, and the net exports of materials, products, and waste
limit the potential of a recycling strategy. Carbon storage in products and
waste disposal sites is significant both for synthetic and natural organic
materials, but is not accounted for in natural organic materials in current
emissions statistics. Accordingly, the emissions accounting practices should
be modified to reflect the storage of such materials.
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Site-dependent life-cycle assessment of acidification

Jose Potting, Wolfgang Schopp, Kornelis Blok and Michael
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Keywords:
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Summary:

The lack of spatial differentiation in current life-cycle impact assessment
(LCIA) affects the relevance of the assessed impact. This article first
describes a framework for constructing factors relating the region of
emission to the acidifying impact on its deposition areas. Next, these
factors are established for 44 European regions with the help of the RAINS
model, an integrated assessment model that combines information on
regional emission levels with information on long-range atmospheric
transport to estimate patterns of deposition and concentration for
comparison with critical loads and thresholds for acidification,
eutrophication via air, and tropospheric ozone formation. The application of
the acidification factors in LCIA is very straightforward. The only additional
data required, the geographical site of the emission, is generally provided
by current life-cycle inventory analysis. The acidification factors add
resolving power of a factor of 1,000 difference between the highest and
lowest ratings, while the combined uncertainties in the RAINS model are
canceled out to a large extent in the acidification factors as a result of the
large number of ecosystems they cover. The framework presented is also
suitable for establishing similar factors for eutrophication and tropospheric
ozone formation for regions outside Europe as well.
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Reuse of Electric Motors of Consumer Products: Design
and Analysis of an Electronic Data Log
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Keywords:
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Summary:

Product takeback calls for sound strategies of product recovery
management. One such strategy is the reuse of the components of a
product. There are consumer products such as power tools whose most
expensive component, the electric motor, offers potential for reuse.
Empirical evidence reveals that the lifetime of a motor often exceeds the
lifetime of the product using it. This article focuses on the reuse of electric
motors. For this purpose, a novel circuit was developed that measures,
computes, and records parameters strongly correlated with the
degradation of a motor during the use stage of the product. This circuit,
called electronic data log (EDL), provides valuable insights into the usage
patterns of products. The data recorded during the use stage are retrieved
after product takeback as a basis for reuse decisions. In this article, the
trade-off between higher initial manufacturing cost caused by the EDL and
cost savings from the reuse of used motors is analyzed. The problem of
misclassifications of used motors is also addressed. It is shown that the
return rate of used products is the critical parameter determining the
economic efficiency of a motor-reuse strategy based on EDLs. The analysis
shows that the implementation of EDLs in products as an enabler for motor
reuse may be associated with large cost savings.
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Is Environmental Improvement in Automotive
Component Design Highly Constrained? An Instrument
Panel Case Study

Greg A. Keoleian

Keywords:
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Summary:

This article investigates the influence of environmental, cost, and
performance requirements on the design and management of automotive
components through a case study involving instrument panels. To address
the question of whether the environmental improvement of an instrument
panel (IP) is highly constrained, a life-cycle inventory analysis is used to
characterize the major environmental burdens associated with a generic IP
defined from an average of three midsized vehicle models. A life-cycle cost
analysis is also conducted to understand the market forces operating in the
domains of the original equipment manufacturer, consumer, and end-of-life
(EOL) vehicle managers. This study indicates that the existing set of
environmental requirements, in conjunction with current cost drivers and
the large set of manufacturing and use phase functional performance
requirements, highly constrain  opportunities for environmental
improvement. Specific improvement strategies--lighweighting, elimination
of the painting operation, and reduction in material complexity--are
examined in the context of existing system requirements. The near-term
forecast for improvements is not optimistic. Innovation will continue in a
slow and piecemeal fashion until requirements affecting the total vehicle
system are significantly changed.
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