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IMPACT 2002+: A new life cycle impact assessment methodology

By: Jolliet, O (Jolliet, O); Margni, M (Margni, M); Charles, R (Charles, R); Humbert, S (Humbert, S); Payet, J (Payet, J); Rebitzer, G (Rebitzer, G); Rosenbaum,
R (Rosenbaum, R)
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INTERNATIONAL JOURNAL OF LIFE CYCLE ASSESSMENT
Volume: 8 Issue: 6 Pages: 324-330
DOI: 10.1007/BF02978505

Published: 2003

View Journal Information

Author Information
Reprint Address: Jolliet, O (reprint author)

+ Swiss Fed Inst Technol, EPFL, GECOS, Ind Ecol & Life Cycle Syst Grp, CH-1015 Lausanne, Switzerland.
Abstract
The new IMPACT 2002+ life cycle impact assessment methodology proposes a feasible implementation of a combined midpoint/ damage approach, linking all
types of life cycle inventory results (elementary flows and other interventions) via 14 midpoint categories to four damage categories. For IMPACT 2002+, new
concepts and methods have been developed, especially for the comparative assessment of human toxicity and ecotoxicity. Human Damage Factors are
calculated for carcinogens and non-carcinogens, employing intake fractions, best estimates of dose-response slope factors, as well as severities. The transfer
of contaminants into the human food is no more based on consumption surveys, but accounts for agricultural and livestock production levels. Indoor and
outdoor air emissions can be compared and the intermittent character of rainfall is considered. Both human toxicity and ecotoxicity effect factors are based on
mean responses rather than on conservative assumptions. Other midpoint categories are adapted from existing characterizing methods (Eco-indicator 99 and
CML 2002). All midpoint scores are expressed in units of a reference substance and related to the four damage categories human health, ecosystem quality,
climate change, and resources. Normalization can be performed either at midpoint or at damage level. The IMPACT 2002+ method presently provides

characterization factors for almost 1500 different LCl-results, which can be downloaded at http://www.epfl.ch/impact

Keywords
Author Keywords: ecotoxicity; human toxicity; IMPACT 2002+, life cycle impact assessment (LCIA); midpoint/damage approach
KeyWords Plus: HUMAN HEALTH RESPONSE; ED(10)S; DALYS

Citation Network

458 Times Cited
24 Cited References
View Related Records

View Citation Map
4 Create Citation Alert

(data from Web of Science ™ Core Collection)

All Times Cited Counts

467 in All Databases

458 in Web of Science Core Collection
188 in BIOSIS Citation Index

8 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
2 in SciELO Citation Index

Usage Count

Last 180 Days: 26
Since 2013: 124

Learn more



= 3| A3k 4

USEtox-the UNEP-SETAC toxicity model: recommended characterisation factors for human
toxicity and freshwater ecotoxicity in life cycle impact assessment

By: Rosenbaum, RK (Rosenbaum, Ralph K.)!'1: Bachmann, TM (Bachmann, Till M.){?1; Gold, LS (Gold, Lois Swirsky)!®**1; Huijpregts, MAJ (Huijbregts, Mark
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INTERNATIONAL JOURNAL OF LIFE CYCLE ASSESSMENT
Volume: 13 Issue: 7 Pages: 532-546

DOI: 10.1007/s11367-008-0038-4

Published: NOV 2008

View Journal Information

Abstract

Background, aim and scope In 2005, a comprehensive comparison of life cycle impact assessment toxicity characterisation models was initiated by the United
Nations Environment Program (UNEP)-Society for Environmental Toxicology and Chemistry (SETAC) Life Cycle Initiative, directly involving the model
developers of CalTOX, IMPACT 2002, USES-LCA, BETR, EDIP, WATSON and EcoSense. In this paper, we describe this model comparison process and its
results-in particular the scientific consensus model developed by the model developers. The main objectives of this effort were (1) to identify specific sources of
differences between the models' results and structure, (2) to detect the indispensable model components and (3) to build a scientific consensus model from
them, representing recommended practice.

Materials and methods A chemical test set of 45 organics covering a wide range of property combinations was selected for this purpose. All models used this
set. In three workshops, the model comparison participants identified key fate, exposure and effect issues via comparison of the final characterisation factors
and selected intermediate outputs for fate, human exposure and toxic effects for the test set applied to all models.
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Life-Cycle Assessment of Biodiesel Production from Microalgae

By: Lardon, L (Lardon, Laurent)l '); Helias, A (Helias, Amaud)t*2!; Sialve, B (Sialve, Bruno)!®!; Steyer, JP (Stayer, Jean-Philippe){ '1; Bemard, O (Bemard,
Ofivier)t*]
View ResearcheriD and ORCID

ENVIRONMENTAL SCIENCE & TECHNOLOGY
Volume: 43 Issue: 17 Pages: 6475-6481
DOI: 10.1021/es800705j

Published: SEP 12009

View Journal Information

Abstract

This paper provides an analysis of the potential environmental impacts of biodiesel production from microalgae. High production yields of microalgae have
called forth interest of economic and scientific actors but It is still unclear whether the production of biodiesel is environmentally interesting and which
transformation steps need further adjustment and optimization. A comparative LCA study of a virtual facility has been undertaken to assess the energetic
balance and the potential environmental impacts of the whole process chain, from the biomass production to the biodiesel combustion. Two different culture
conditions, nominal fertilizing or nitrogen starvation, as well as two different extraction options, dry or wet extraction, have been tested. The best scenario has
been compared to first generation biodiesel and oil diesel. The outcome confirms the potential of microalgae as an energy source but highlights the imperative
necessity of decreasing the energy and ferfilizer consumption. Therefore control of nitrogen stress during the culture and optimization of wet extraction seem to
be valuable options. This study also emphasizes the potential of anaerobic digestion of ollcakes as a way to reduce external energy demand and to recycle a
part of the mineral fertilizers,

Keywords
KeyWords Plus: CHLORELLA-VULGARIS; WASTE-WATER; INCREASE,; BIOMASS

Author Information
Reprint Address: Lardon, L (reprint author)
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Life cycle assessment of various cropping systems utilized for producing biofuels: Bioethanol
and biodiesel

By: Kim, S (Kim, S); Dale, BE (Dale, BE)

BIOMASS & BIOENERGY
Volume: 29 Issue: 6 Pages: 426-439
DOI: 10.1016/j.biombioe.2005.06.004

Published: 2005 + Michigan State Univ, Dept Chem Engn & Mat Sci, Room 2527 Engn Bldg, E Lansing, Ml 48824 USA.
View Journal Information

Author Information
Reprint Address: Dale, BE (reprint author)

Abstract

A life cycle assessment of different cropping systems emphasizing corn and soybean production was performed, assuming that biomass from the cropping
systems is utilized for producing biofuels (i.e., ethanol and biodiesel). The functional unit is defined as 1 ha of arable land producing biomass for biofuels to
compare the environmental performance of the different cropping systems. The external functions are allocated by introducing alternative product systems (the
system expansion allocation approach). Nonrenewable energy consumption, global warming impact, acidification and eutrophication are considered as
potential environmental impacts and estimated by characterization factors given by the United States Environmental Protection Agency (EPA-TRACI). The
benefits of corn stover removal are (1) lower nitrogen related environmental burdens from the soil, (2) higher ethanol production rate per unit arable land, and
(3) energy recovery from lignin-rich fermentation residues, while the disadvantages of corn stover removal are a lower accumulation rate of soil organic carbon
and higher fuel consumption in harvesting corn stover. Planting winter cover crops can compensate for some disadvantages (i.e., soil organic carbon levels
and soil erosion) of removing corn stover. Cover crops also permit more corn stover to be harvested. Thus, utilization of corn stover and winter cover crops can
improve the eco-efficiency of the cropping systems. When biomass from the cropping systems is utilized for biofuel production, all the cropping systems studied
here offer environmental benefits in terms of nonrenewable energy consumption and global warming impact. Therefore utilizing biomass for biofuels would
save nonrenewable energy, and reduce greenhouse gases. However, unless additional measures such as planting cover crops were taken, utilization of
biomass for biofuels would also tend to increase acidification and eutrophication, primarily because large nitrogen (and phosphorus)-related environmental
burdens are released from the soil during cultivation. (c) 2005 Elsevier Ltd. All rights reserved.
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