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Avoiding Co-Product Allocation in Life-Cycle
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Bo Weidema
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SUMMARY:

In a life-cycle assessment (LCA) involving only one of several products
from the same process, how are the resource consumption and the
emissions associated with this process to be partitioned and distributed
over these co-products? This is the central question in co-product
allocation, which has been one of the most controversial issues in the
development of the methodology for life-cycle assessment, as it may
significantly influence or even determine the result of the assessments. In
this article, it is shown that in prospective life-cycle assessments, co-
product allocation can always be avoided by system expansion. Through a
number of examples, it is demonstrated how system expansion is
performed, with special emphasis on issues that earlier have been a focus
of the allocation debate, such as joint production (e.g., of chlorine and
sodium hydroxide, zinc and heavy metals, and electricity and heat), the
handling of "near-to-waste" by-products, processes simultaneously
supplying services to multiple product systems, and credits for material
recycling and downcycling. It is shown that all the different co-product
situations can be covered by the same theoretical model and the same
practical procedure, and that it is also possible to include the traditional co-
product allocation as a special case of the presented procedure. The
uncertainty aspects of the presented procedure are discussed. A
comparison is made with the procedure of ISO 14041, "Life-cycle
assessment -- Goal and scope definition and inventory analysis," the
international standard.
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Building a Micro Foundation for Industrial Ecology
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SUMMARY:

Industrial ecologists study phenomena at several distinct scales, and
linking the resulting insights could advance the field. The disciplines of
ecology and economics have each attempted, with partial success, to
accomplish this by building a behavioral micro foundation, and industrial
ecology should do the same. These fields all study evolving systems made
up of autonomous individuals who operate in a largely self-interested
manner, exhibit diverse behaviors, and self-organize many higher-level
structures such as communities or sectors in a bottom-up fashion.
Industrial ecologists should explicitly attempt to integrate empirical and
normative views about agency, and more carefully distinguish between two
types of agents-firms and individual humans.
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Assessment of CO2 Emission Reduction Strategies for
the Japanese Petrochemical Industry
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SUMMARY:

This article analyzes the possibilities for reducing carbon dioxide (CO,)
emissions in the life cycle of Japanese petrochemicals, focusing primarily
on the nonenergy use of fossil fuels. For this purpose a linear programming
model called CHEAP (Chemical industry Environmental strategy Analysis
Program) has been developed. The results show a moderate autonomous
growth of emissions by 5% in the period 2000 to 2020, if it is assumed
that no new technology is introduced and demand (measured in physical
units) increases 1% per year, on average. However, if it is assumed that
ongoing technology development succeeds, emissions in 2020 may
decrease by 5% from 2000 levels (a decrease of 10% compared to the
case that assumes no new technology). This is a significant contribution to
emission reduction. According to this model, a further emission reduction
by 10% in 2020 is possible but costly as it requires emission reduction
incentives of up to 10,000 yen per ton CO, (approximately 100 US$/ton).
The use of biomass feed-stocks, waste recycling, energy recovery from
waste and gas-based co-generation are the main strategies for achieving
this emission reduction.
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Spatially Explicit Characterization of Acidifying and
Eutrophying Air Pollution in Life-Cycle Assessment
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SUMMARY:

Simple models are often used to assess the potential impact of acidifying and
eutrophying substances released during the life cycle of products. As fate,
background depositions, and ecosystem sensitivity are not included in these
models, environmental life-cycle assessment of products (LCA) may produce
incorrect results for these impact categories. This paper outlines the spatially
explicit regional air pollution information and simulation model (RAINS-LCA),
which was developed for the calculation of acidification and terrestrial
eutrophication potentials of ammonia (NHs) and nitrogen oxide (NOx) air
emissions and acidification potentials for sulfur dioxide (SO,) air emissions for
Europe and a number of European regions, taking fate, background depositions
and effects into account. Two impact definitions are explored in the calculations:
1) the marginal change in the hazard index of all ecosystems in Europe and 2)
the marginal change in the hazard index of ecosystems in Europe where the
critical load is actually exceeded. The inclusion of fate, background depositions,
and ecosystem sensitivity results in a different ranking of substances compared
to simpler model outcomes. In the context of acidification, emissions of
nitrogen compounds are regarded as about a factor 2 less important relative to
sulfur compounds. Furthermore, using RAINS-LCA as opposed to simpler
models, it was found that region-specific differences in terrestrial eutrophication
and acidification potentials range up to 1.5 and 3.5 orders of magnitude,
respectively. By means of scenario analysis, it was also shown that "only above
critical load" terrestrial eutrophication and acidification potentials for the years
1995 and 2010 differ up to 0.6 order and 1 order of magnitude, respectively.
These results imply that it is important to use region-specific and time-specific
acidification and terrestrial eutrophication potentials, if it is expected that life-
cycle emissions of acidifying and eutrophying air pollutants are predominantly
situated in a few (Euro-pean) regions and within a specific year. Further
improvements in RAINS-LCA may be established by including source-receptor
matrices of the Northern Hemisphere instead of Europe and using the
probability of species occurrence as a basis for the effect assessment
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Introducing Biobased Materials into the Electronics
Industry: Developing a Lignin-based Resin for Printed
Wiring Boards

Laura L. Kosbar, Jeffrey D. Gelorme, Robert M. Japp and William T.
Fotorny

SUMMARY:

Lignin, a biopolymer formed in the cell walls of plants, is a by-product of
paper manufacturing. In research at IBM, it was incorporated into a resin
used in the fabrication of printed wiring boards (PWB) for the
microelectronics industry. The resin had physical and electrical properties
similar to those of current laminate resins. PWBs fabricated from the
lignin-based resin passed most of the standard physical, electrical, and
reliability tests for an "FR4"-grade laminate. A comparison of the lignin-
based resin and current resins via life-cycle assessment indicated up to
40% lower energy consumption for the biobased resin. Large-scale
manufacture of lignin-based resins would require an inexpensive source of
lignin with low ionic contamination.
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