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The Human Dimensions of Geomorphological Work in
Britain

Ian Douglas and Nigel Lawson

KEYWORDS:

construction and demolition waste, hidden materials flow, landform
change, materials flow analysis, mining

SUMMARY:

The transfer of materials from the natural environment to the urban and
industrially built environment produces two broad impacts on the
landscape: a removal of materials from the earth’s surface (a change in
geomorphology) and the accumulation of a stock of concrete and other
materials elsewhere in cities and industrial zones (a change in urban
morphology). Thus, industrial activity transforms natural landscapes and,
in doing so, has to be considered to be a geological and geomorphological
agent. On the global scale, the deliberate shift of around 57,000 Mt
(megatons)/yr of materials through mineral extraction processes exceeds
the annual transport of sediment to the oceans by rivers (some 22,000
Mt/yr) by almost a factor of three. On the island of Britain, the total
deliberate shift of earth-surface materials is between 688 and 972 Mt/yr,
depending on whether or not the replacement of overburden in opencast
coal mining is taken into account. The export of sediment to the oceans by
rivers is only 10 Mt/yr whereas the export of materials in solution is about
40 Mt/yr, making the deliberate materials shift nearly 14 times larger than
the shift caused by natural processes. Processes examined by industrial
ecology, such as direct excavation, urban development, and waste
dumping are those most driving changes in the shape of the British
landscape today. These transformations pose added costs. Industrial
ecology will produce an understanding of the hidden costs associated with
these transformations. Such an understanding will help in planning and
encouraging the reuse of materials everywhere and in identifying the key
areas for intervention to reduce off-site geomorphological impacts and
costs.

Chinese Abstracts



I FOREIGN LANGUAGE ABSTRACTS

CELAEFFR)

2000 4, S4B 21, 35-48 L

BF . SOMRKELS Yk & Bk & ORGP A
NI R A BA A

{E&: Leo Breedveld

XA RAEFEEOR (BAT) , @A, BTG YLD
A4 (IPPC VL4, &4k, BEERA™, it ar A VP
(LCA)

HWE: BRI RESBIAES (IPPC) , LG HIEEM
A DM R P AR S A HESE T BN bAkeist . TPPC HI H 238
b A8 B FE T A B R TR AR b R0 U s AR AT . AR A o,
IPPC B SR IRR S 3%, 573 A 28 38 i o 300 H R BCEF T i, DA 2B
AHETE. BRUE. RA SRR 0075 il X 5%
SIS INAN T BN 2B P2 15t 1) B — BRI A R A T i fe
BRI 8 TR A R R F R, FERMT—DEEHAR
AL, (H HRTIRER = X BV bR AE 7. ARSI 4E T — i
F LCA X TPPC W AETBH AT VNIRRT, &
BURMHE AR . BB A 2D 256 07 TH SR VPl . 1X R
RGPS 7 5 T N BA SCRT A R IR R =] . A
SCEE TPPC AR PEASG T LS IIAL o Fi RKCHE 25 a3 [ AR B A
[ 150 R IMBCE B NSl IPPC y:418 510 [ J& A ik
RS T B KB RTRE .

Journal of Industrial Ecology

Journal of Industrial Ecology

2000, Vol. 4, Issue 2, pp. 35-48

A Dutch Approach to the European Directive on
Integrated Pollution Prevention and Control: Using Life
Cycle Assessment for the Integrated Assessment of
Technologies

Leo Breedveld

KEYWORDS:

best available techniques (BAT), chloralkali production, European
Directive on Integrated Pollution Prevention and Control (IPPC
directive), paper production, phosphoric acid production, streamlined
life-cycle assessment (LCA)

SUMMARY:

In light of the European Directive on Integrated Pollution Prevention and
Control (IPPC Directive), traditional environmental regulation can be
improved using the framework of industrial ecology. The objective of the
IPPC Directive is to achieve a high level of protection of the environment as
a whole (Article 1) by applying the best available techniques (BAT). In
essence, the IPPC Directive obliges member states of the European Union
to include considerations such as resources, energy, waste, and multimedia
emissions when permitting industrial installations. This is a marked
contrast to traditional environmental regulation that focuses on individual
media of an individual site. In order to take all considerations into account,
an integrated assessment of technologies is needed, for which a standard
method is currently lacking. In this article, a systematic approach is
introduced for the integrated assessment of IPPC technologies using life-
cycle assessment (LCA), a form of environmental assessment that can be
broadened to an overall assessment of environmental, economic, and
social aspects. This systematic approach has proven to be successful for
the environmental assessment of the described cases. It is suggested here
that weighting can be omitted for the evaluation of IPPC technologies.
Leaving the weighting step to competent authorities of member states and
allowing them to consider local issues provides maximum opportunity for
the subsidiarity and flexibility principles of the IPPC Directive.
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Industrial Ecology as a Cultural Phenomenon: On
Objectivity as a Normative Position

Frank Boons and Nigel Roome

KEYWORDS:

action research, ideology, metaphor, normative, objectivity, social
science

SUMMARY:

Taking a recent column by Braden Allenby in this journal as a starting point,
we argue the need for researchers in the field of industrial ecology to
reflect upon its normative aspects. We argue that the field will advance
through an explicit discourse on such issues as epistemological positions,
the inherent normative nature of using metaphors, and the way in which
the field of study relates to the field of practice. In 'Culture and Industrial
Ecology,' Allenby raises, and begins to address, some critical questions that
define the field of industrial ecology. We suggest that his arguments
dismiss too lightly issues that are central to this developing field. The
purpose of this reply is to open up for further discussion what industrial
ecology is, and what it is not. We begin by summarizing Allenby’s line of
reasoning. We explore his arguments around the notion of objectivity and
the questions he raises about the relationship among objective science,
normative positions, opinions, and fads. While Allenby makes a strong plea
for industrial ecology to maintain objectivity and avoid normative positions,
we contend that any positions on what should or should not be included in
a field of study carry normative intent. Although science might seek to be
objective in its method, scientists are rarely free of such normative
positions. These positions need to be explicit and open to debate. Also,
Allenby position implies that industrial ecology, as a field of study should
be separated from industrial ecology as a field of practice. We argue that
the interrelation of these fields provides important advantages. Our main
concern is that Allenby’s position forestalls discussion on important issues
at the heart of the field of study. We examine some key issues around the
concept of objectivity and propose an agenda for research on the cultural
and ideological aspects of industrial ecology.
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Material Flow Analysis of the Italian Economy

Ottilia De Marco, Giovanni Lagioia and Elsa Pizzoli Mazzacane

KEYWORDS:

bulk-materials flow analysis (MFA), direct material input (DMI),
hidden material flow (HF), materials efficiency, resource flows, total
material requirement (TMR)

SUMMARY:

This article analyzes the mass of the materials that flowed through the
Italian economy during 1994 and compares the results with a similar
analysis of Germany, Japan, the Netherlands, and the United States
published by a collaboration headed by the World Resources Institute. In
order to perform this comparison, we have evaluated the mass of the
materials produced within the country and the mass of the imported
materials and commodities. For the domestic production, imports and
exports, we have also evaluated the mass of the materials that
accompany— 'hidden flows'—each physical flow. Our analysis indicates that,
in 1994, Italy experienced total material requirements (TMR) of 1,609
million metric tons (Mt), of which 727 Mt was used as direct material input
(DMI). A comparison with other developed countries shows that the TMR
and DMI flows, measured in mass per person and in mass per GDP unit,
are, in Italy, lower than the corresponding figures evaluated for the United
States, Germany, and the Netherlands. An interpretation of these results is
presented. The analysis may give information useful for environmental
considerations, although the limits of such an approach are made clear.
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Life Cycle Analysis and Temporal Distributions of
Emissions: Developing a Fleet-based Analysis

Frank Field, Randolph Kirchain and Joel Clark

KEYWORDS:

aluminum, automobile, carbon dioxide (CO,) emissions, crossover
analysis, fleet, steel

SUMMARY:

Although the product-centered focus of life-cycle assessment has been one
of its strengths, this analytical perspective embeds assumptions that may
conflict with the realities of environmental problems. This article
demonstrates, through a series of mathematical derivations, that all the
products in use, rather than a single product, frequently should be the
appropriate unit of analysis. Such a 'fleet-centered' approach supplies a
richer perspective on the comparative emissions burdens generated by
alternative products, and it eliminates certain simplifying assumptions
imposed upon the analysis by a product-centered approach. A sample
numerical case, examining the comparative emissions of steel-intensive
and aluminum-intensive automobiles, is presented to contrast the results
of the two approaches. The fleet-centered analysis shows that the
‘crossover time' (i.e., the time required before the fuel economy benefits of
the lighter aluminum vehicle offset the energy intensity of the processes
used to manufacture the aluminum in the first place) can be dramatically
longer than that predicted by a product-centered life-cycle assessment.
The fleet-centered perspective explicitly introduces the notion of time as a
critical element of comparative life-cycle assessments and raises important
questions about the role of the analyst in selecting the appropriate time
horizon for analysis. Moreover, with the introduction of time as an
appropriate dimension to life-cycle assessment, the influences of effects
distributed over time can be more naturally and consistently treated.
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A Dynamic Integrated Analysis of Truck Tires in Western
Europe

Pieter J.H. van Beukering and Marco A. Janssen

KEYWORDS:

dynamic simulation modeling, industrial metabolism, life-cycle
assessment (LCA), recycling, scenario analysis, tires

SUMMARY:

By evaluating tires from a perspective of industrial metabolism, potential
novel and practical ways to reduce their environmental impact can be
found. This may be achieved by focusing on technological issues such as
choosing materials, designing products, and recovering materials, or by
looking at institutional and social barriers and incentives such as opening
waste markets or changing consumer behavior. A model is presented for
the life cycle of truck tires in Western Europe that is dynamic in nature and
values both environmental and economic consequences. Various scenarios
are simulated including longer tire lifetimes, better maintenance of tire
pressure, increased use of less-expensive Asian tires, and increased use of
fuel efficiency-enhancing tires ('eco-tires'). Tentative results indicate that,
among other things, more than 95% of the overall environmental impact
during the life of a tire occurs during the use of the tire, due to the impact
of tires on automotive fuel efficiency. Better maintenance of tire pressure
and use of eco-tires produce greater environmental and economics
benefits than more-durable and/or less-expensive (Asian) tires. These
results imply that the emphasis in environmental policies related to tires
should shift from the production and the waste stages to the consumption
stage. It also suggests that the focus on materials throughput and
associated improvements through factor 4 or factor 10 advances in
reduction in mass are less important than the quality of the tires and their
management.
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Economic Impact of Aluminum Intensive Vehicles on the
US Automotive Recycling Infrastructure

Jane E. Boon, Jacqueline A. Isaacs and Surendra M. Gupta

KEYWORDS:

aluminum, automobile, disassembly, goal programming, recycling,
scrap

SUMMARY:

The use of aluminum alloys in automobile production is growing as
automakers strive to lower vehicle fuel consumption and reduce emissions
by substituting aluminum for steel. The current recycling infrastructure for
end-of-life vehicles is mature, profitable, and well suited to steel-intensive
vehicles; increased use of cast and wrought aluminum, however, will
present new challenges and opportunities to the disassembler and shredder,
who now comprise the first stages of the vehicle recycling infrastructure.
Using goal programming techniques, a model of the auto recycling
infrastructure is used to assess the materials streams and process
profitabilities for several different aluminum-intensive vehicle (AIV)
processing scenarios. The first case simulates the processing of an AIV in
the current recycling infrastructure. Various changes to the initial case
demonstrate the consequences to the disassembler and shredder
profitabilities whenever the price of nonferrous metals changes; greater
fractions of the vehicle are removed as parts; the parts removed by the
disassembler have increased aluminum content; the quantity of polymer
removed by the disassembler is increased; the disassembly costs increase;
the disposal costs for shredder residue and hazardous materials increase;
the shredder processing costs increase; and different AIV designs are
considered. These profits are also compared to those achieved for a steel
unibody vehicle to highlight the impact of introducing AIVs into the existing
infrastructure. Results indicate that the existing infrastructure will be able
to accommodate AIVs without economic detriment.
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Life Cycle Energy, Costs, and Strategies for Improving a
Residential House

Gregory A. Keoleian, Steven Blanchard and Peter Reppe

KEYWORDS:

building materials, eco-efficiency, greenhouse gas emissions, life-
cycle cost analysis, life-cycle energy analysis, single-family house

SUMMARY:

The life-cycle energy, greenhouse gas emissions, and costs of a
contemporary 2,450 sq ft (228 m?®) U.S. residential home (the standard
home, or SH) were evaluated to study opportunities for conserving energy
throughout pre-use (materials production and construction), use (including
maintenance and improvement), and demolition phases. Home
construction and maintenance materials and appliances were inventoried
totaling 306 metric tons. The use phase accounted for 91% of the total
life-cycle energy consumption over a 50-year home life. A functionally
equivalent energy-efficient house (EEH) was modeled that incorporated 11
energy efficiency strategies. These strategies led to a dramatic reduction in
the EEH total life-cycle energy; 6,400 GJ for the EEH compared to 16,000
GJ for the SH. For energy-efficient homes, embodied energy of materials is
important; pre-use energy accounted for 26% of life-cycle energy. The
discounted (4%) life-cycle cost, consisting of mortgage, energy,
maintenance, and improvement payments varied between $426,700 and
$454,300 for a SH using four energy price forecast scenarios. In the case
of the EEH, energy cost savings were offset by higher mortgage costs,
resulting in total life-cycle cost between $434,100 and $443,200. Life-cycle
greenhouse gas emissions were 1,010 metric tons CO;, equivalent for an
SH and 370 metric tons for an EEH.
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