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Abstract

This article is the preamble to a set of articles describing initial
results from an on-going European Commission funded, 5th
Framework project called OMNIITOX, Operational Models aNd
Information tools for Industrial applications of eco/TOXicological
impact assessments. The different parts of this case study-driven
project are briefly presented and put in relation to the aims of
contributing to an operational life cycle-impact assessment
(LCIA) model for impacts of toxicants. The present situation
has been characterised by methodological difficulties, both re-
garding choice of the characterisation model(s) and limited in-
put data on chemical properties, which often has resulted in the
omission of toxicants from the LCIA, or at best focus on well
characterised chemicals. The project addresses both problems
and integrates models, as well as data, in an information system
— the OMNIITOX IS. There is also a need for clarification of
the relations between the (environmental) risk assessments of
toxicants and LCIA, in addition to investigating the feasibility
of introducing LCA into European chemicals legislation, tasks
that also were addressed in the project.

Keywords: Case studies; characterisation factor; chemicals; en-
vironmental risk assessment; hazard assessment; information sys-
tem; life cycle impact assessment (LCIA); potentially toxic sub-
stances; regulation; risk assessment; risk ranking

Introduction

LCA is now recognized as a valuable tool for comprehensive
environmental assessment of products and processes. Over
the last decade, it has received much attention, which among
other important steps has led to an international standardiza-
tion of the LCA procedure (ISO 1997, 1998, 2000, 2002).

282

The general conceptual idea of LCA has also been accepted as
a basis for governmental activities within the European Un-
ion, where one of the latest milestones is the European Com-
mission's communication on Integrated Product Policy, IPP
(CEC 2003a), which is founded on life-cycle thinking.

The LCA method development has encompassed various
specific steps that include the inventory analysis (ISO 1998),
different aspects of impact assessment (ISO 2000) and ar-
rangements of data handling (ISO 2002). Traditionally, and
due to the needs for simplifications driven by practical con-
straints, LCA studies have focused on the environmental
impact of the larger material flows, like resource uses and
large emissions of greenhouse gases and nitrogen oxides,
for instance. The toxicity impact categories, however, are in
many cases more or less overlooked in LCAs, despite the
existence of early (e.g. BUS 1984, BUWAL 1990) and more
recent (e.g. Hauschild & Wenzel 1998, Guinée et al. 2002,
Udo de Haes et al. 2002) methodological attempts to deal
with these impact categories. This is partly due to the fact
that the coverage of the numerous smaller, but potentially
significant, material flows challenge the LCA procedure, both
in the inventory step and in the impact assessment step. In
addition, many LCIA indicators for toxic impacts are not
related to risks or actual impacts (ISO 14042, 2000).

In the LCI, more work is needed in order to gather data
with a higher resolution, both in terms of the flow of chemi-
cals in and across product systems, as well as in terms of the
emission of chemicals from the various processes within a
life cycle's boundaries. An aggravating aspect of the prob-
lem is that for these often small mass flows per functional
unit, it is usually not possible to rely on existing generalized
data, as is possible for carbon dioxide or sulphur dioxide,
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for example, which are examples of substances with big mass
flows. Such data often stem from information on energy con-
versions, and therefore inventory data for small flows of sub-
stances not related to energy conversions often need to be gath-
ered specifically for the product or process investigated. As a
consequence of the requirement of more work, which equals
higher costs, the toxicity impact categories are often left out
from LCA studies, a fact that strongly reduces the relevance
of the LCA results for many types of products. The intention
to establish inventory data on toxic emissions is also not en-
couraged by the problems faced in the impact assessment step.

The LCIA aspects related to substances with small material
flows per functional unit concern many different issues. In
general, impacts of toxicants, either on humans or the envi-
ronment, often occur on a more local scale due to the expo-
sure-response relationships operating when toxicants cause
effects on humans (see e.g. Aldridge 1996) and ecosystems
(see e.g. Newman 1998, Levin et al. 1989), while 'global
impacts' have been the concern of the other LCIA impact
categories, such as, for example, impacts on global warm-
ing caused by green house gases or on the ozone layer caused
by CFCs (see e.g. Hauschild & Wenzel 1998, Guinée et al.
2002). This scale dependency connects to several methodo-
logical difficulties, such as

— the defining of appropriate impact sub-categories within
the toxicity impact categories (see e.g. Hauschild &
Wenzel 1998),

— the on-going debate where along the cause-impact chain
to stop modelling — mid-point or end-point (see e.g.
Hertwich & Hammitt 2001, Bare et al. 2002), and

- thelevel of detail in modelling (see e.g. Allen & Hoekstra
1992, Peterson & Parker 1998).

The absence of characterisation factors to cover more than
a small fraction of substances occurring in life-cycle assess-
ments of ordinary products reflects another important is-
sue, namely the lack of easily available substance data for
the construction of characterisation factors for the emissions
of many different substances in small amounts occurring in
some LCAs (as well as in other types of related assessments).

The OMNITOX project was designed in order to contrib-
ute to a 'filling of this gap', tackling the LCIA problems
from many sides simultaneously, and together with users
creating solutions in order to answer questions, clarify con-
cepts, and ending up with operational models for LCIA of
toxicants. It is highly acknowledged that complementary
activities are also needed in order to fill gaps in LCI and
other areas of LCIA.

This article is a preamble to a set of articles that present vari-
ous initial results from the on-going work in the OMNITOX
project and describes the guiding ideas of OMNITOX,
which attempts to contribute to a resolution of the exigent
problematics regarding inclusion of impacts by smaller ma-
terial flows in LCA. OMNIITOX is a European Commis-
sion funded, 5th Research Framework project! aiming at
the enhancement of models and information tools necessary

1 Funding for projects within the Research Framework programmes does not
imply any endorsement, or obligation, from the European Commission.
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for assessment of potentially hazardous substances within
LCA. The project is a case study-driven approach, where
method comparison and development go hand in hand with
the application of LCA by practitioners in industry.

1 Problem refinement

The OMNIITOX consortium — a group of five companies
{Antonio Puig S.A., Procter & Gamble, Randa Group, Stora
Enso and Volvo), five academic research institutions (Chal-
mers University of Technology, Danish University of Tech-
nology, Leiden University, Stuttgart University and Swiss
Federal Institute of Technology) and a regulatory body (the
European Chemicals Bureau of the Directorate General Joint
Research Centre) initially defined the problems entirely
within the OMNIITOX consortium, based on experiences
and perceptions held by a limited set of practitioners and
academic method developers. However, in order to refine
the problem perception, four sector workshops were per-
formed. The industrial and governmental partners of the
consortium, representing a variety of industrial sectors as
well as one governmental institute, arranged these work-
shops. Their output was assessed by Molander (2002) and
the outcome of the workshops displayed a wide range of
perceptions, problems, needs, suggestions, recommendations
and preferences with regard to the use of LCIA and (envi-
ronmental) risk assessment ((E)RA) methods. The statements
from the workshops were grouped and analysed. The groups
that were identified were 'methods and their use', 'data and
information', and 'competence and communication'. Some
general conclusions were reached despite the very diverse
background of the workshop participants and the different
needs expressed.

Regarding methods and their use, many questions were re-
lated to choice and use of methods, as well as to their appli-
cation domains. There was also an expressed wish for de-
velopment of further particular capabilities, such as methods
for more site-specific and substance-class specific (e.g. inor-
ganics) LCIAs. There was also a clear message for developing
easy-to-use and simplified methods, including the fact that such
methods should reach a level of refinement and consensus so
they can be regarded as some sort of basis for an international
agreement regarding methods used in the field.

The conclusions with respect to data and information were
mostly related to data availability (Molander 2002), par-
ticularly with regard to the rather long list of properties/
characteristics of a specific chemical substance, that can be
considered for the construction of a characterisation factor,
as well as the availability of characterisation factors for a
high number of substances that are not released in large
quantities or of high concern (many thousands). The task is
rendered more difficult since data quality issues are linked
to the problems of quantity (Guinée et al. 2004). The work-
shop participants deemed integration of these issues into an
information system important and at least partly feasible.
Regarding competence and communication, further educa-
tion and training was sought focusing on information on
the similarities and differences of the LCA methods with
risk assessment approaches and their use.

283



Opening: Preamble

OMNITOX

In addition to direct outcomes of the workshops, it was ob-
served that the representatives from the various sectors ex-
pressed quite different opinions. This might be related to the
fact that the sectors represented in OMNITOX have quite
different roles in the production chains (cosmetics, laundry
detergents and consumer products, pulp and paper products
and automotives, respectively), as well as in the context of
chemical regulation, therefore having different views and pref-
erences regarding the methods. The differences between the
industrial sectors were also reflected by the way the different
workshops were planned and performed by the different work-
shop teams, e.g. the programmes and formats differed between
the workshops, as did the choice of problem focus.

Based on the conclusions from the sector workshops, a re-
fined general problem definition was formulated for the
project, focusing on — without contradiction — some of the
aspects of the original objectives: the OMNITOX-project
is aiming at development of simplified, operational models
for characterisation of toxic impacts for a large number of
substances, recognizing the limited availability of data for
chemical properties that are available. The models are to be
implemented in a web-based information system to facili-
tate data availability and model calculations, while provid-
ing guidance on the use of LCIA and (E)RA.

2 Case Studies as a Basis for Methodological Developments

The general approach of OMNIITOX is to base the devel-
opment of characterisation methods on experiences made
in real world LCA case studies and to adopt insights from
existing characterisation approaches. In this way, charac-
terisation methods can be further tuned to the needs of us-
ers and to better account for the data that are commonly
available within industry (usually in response to regulatory
requirements, as well as additional consumer/worker-pro-
tection initiatives). It also gave the opportunity to collect
data for a number of industry specific substances that can
be used for comparison with existing, and for the develop-
ment of new, characterisation methods. Future users of the
information system are in this way involved in all steps of
the development; from the problem refinement to the de-
sign and implementation of the information system.

The five case studies are performed by the four partner com-
panies (Volvo, Procter & Gamble, Stora Enso, and Antonio
Puig S.A.) and by a body within the European Commission
(the European Chemicals Bureau of the Directorate General
Joint Research Centre). The studies were formulated by the
project partners in order to meet their own needs and inter-
ests, but in collaboration with their sector industries in or-
der to be able to gather important aspects of interest to the
particular sector. Since the partners represent different
branches, with different experiences, needs, and expecta-
tions, there is a fair chance to cover many different prob-
lems with regard to LCAs incorporation of the toxicity im-
pact categories, and to have various viewpoints on the
development of methods and the information system. The
case studies therefore offer a possibility for coordinated learn-
ing by the directly involved organisations, for sharing expe-
riences with other companies and for contributing to the
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production of, hopefully, lasting results that can be used both
within and outside the partner organisations.

The case study performed by the Volvo group, a vehicle manu-
facturing company, concerns LCA and ERA of lightweight
materials as substitutions for metals (Lidholm et al. 2002).
Components of different material types were compared in an
extensive LCA-study, which was complemented with an (E)RA
based on classification information of hazardous substances.
The LCA compared the potential environmental impacts at-
tributable to a conventional Volvo 5000 city bus body, with
two different lightweight concepts. The main difference was
the core material used in the composite sandwiches.

The results of the conventional LCA suggested, for all three
LCIA methods used (EPS (Steen, 1999) EDIP (Hauschild &
Wenzel 1998) and Ecolndicator 99 (Goedkoop & Spriensma
1999)), that the potential environmental impact for the light
weight concepts are 10-15% lower than the conventional
concept. The dominating stage of the life cycle is the use
phase, which represents more than 95% of the total impact
for all of the concepts. This demonstrates, for example, the
importance of lowering the fuel consumption by reducing
the weight of the bus.

However, an important observation of the study indicates
the necessity to improve the LCIL. In conventional LCls, many
substances are aggregated into groups like e.g. 'VOC' or
'metals'. Using existing characterisation factors on a con-
ventional LCI, impacts of these groups of substances are
generally not included or are considered with high default
values, since the construction of characterisation factors re-
quires the identification of individual substances. In order
to perform the characterisation, the substance composition
of these 'clustered emissions' was further specified. After
disaggregating the clusters into specific substances for which
characterisation factors were applicable, a somewhat differ-
ent result appeared. For some of the different existing char-
acterisation methods applied in the LCIA, the production
stage dominated the potential environmental impacts for the
(eco)toxicity categories, while the use stage was totally domi-
nating the results from the impact assessment in the conven-
tional LCA with aggregated VOC emissions. This study dem-
onstrated the inadequacy of ordinary LCI methods and LCI
databases when impact assessment of toxicants might be of
importance. The study also demonstrated that LCIA and
ERA can give somewhat different results.

The case study performed by Procter & Gamble (Pant et al.
2004) is comprised of LCA and ERA studies of laundry de-
tergents to compare their ecotoxic impact on the aquatic
environment. Three product forms, a Regular Powder, a
Compact Powder and a Compact Liquid, were investigated.
To enable a comparison of the ERA (based on the EU
Ecolabel approach for detergents (CEC 1999) and EUSES
(CEC 1996), a software performing calculations based on
the Technical Guidance Document (TGD) of the EU on En-
vironmental Risk Assessment (ERA) of chemicals (CEC
2003b), with different LCIA methods for aquatic ecotoxicity
(Impact 2002 (Jolliet et al. 2004), USES-LCA (Huijbregts
1999) and UMIP-EDIP methods {(Hauschild & Wenzel
1998)), consistency in the technical design between the ERA
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and the LCA was a key prerequisite, e.g. by defining the
system boundaries for the ERA and the LCA in a compara-
ble way and by calculating the characterisation factors in
the LCIA and the PEC/PNEC ratios in the ERA based on
the same data set. During the data collection from internal
databases and various external databases, problems regard-
ing data scarcity and consistency were encountered for some
physico-chemical parameters needed for the construction of
characterisation factors. Such data were typically better cov-
ered for high-volume than for low volume chemicals.

Significant differences between the LCIA methods applied
with respect to data needs and results were identified. The
LCIA methods for freshwater ecotoxicity and the ERA see
the Compact Powder slightly better than or equal to the
Regular Powder, followed by a clear third formulation. The
Compact Liquid. Impact 2002 for freshwater and USES LCA
for marine water show a very different picture, suggesting
Compact Liquid as the clear winner over Compact Powder
with Regular Powder being the least favourable option. Even
the LCIA methods, which resulted in the same product rank-
ing, e.g. EDIP chronic aquatic ecotoxicity and USES-LCA
freshwater ecotoxicity, differed significantly in most con-
tributing substances. The difference in the results is likely to
be due to a different approach to the modelling of fate and
exposure resulting in deviating assumptions on the residence
time of substances in freshwater. The situation that differ-
ent LCIA methods might come up with different answers to
the question 'which detergent type is to be preferred?’ is not
satisfactory and required further investigation. This can ham-
per practical decision support, as LCA practitioners usually
will not be in a position to choose a LCIA method for their
specific case, since different methods applicable for LCIA
have different limitations and advantages depending on their
different design criteria and field of application. The deter-
gent case study provides further evidence for the need to
develop a practical method, which finds common ground
regarding fate, exposure and effect modelling to overcome
the current situation of diverging results.

The case study of Stora Enso, comprises an LCA of pulp and
paper production at three Stora Enso pulp mill sites in Swe-
den. These represent integrated and non-integrated paper pro-
duction and different types of aquatic recipients. The LCA
was a 'cradle to gate' study at a screening level, complemented
by a separate assessment of the human toxicity and site-spe-
cific ecotoxicity impacts. Since local variability between re-
cipients is a key factor for the pulp and paper sector, the de-
velopment of site-specific approaches for LCIA has been one
of the main issues of this case study. The relatively high
amount of hazardous waste indicates that ecotoxicity and
human toxicity may be of importance. The 'non-toxic 're-
sults of the study are very sensitive to the choice of energy
scenarios, such as site dependent energy versus energy from
the most sensitive (marginal) supplier. Site dependent Swed-
ish electricity is used as the main scenario, where electricity
is used but calculation was made of marginal electricity pro-
duced from natural gas showing increased environmental
impacts as well as a decreased amount of nuclear waste. It
was also found that differences between sites in the size of
the recipient water volumes was more important than dif-
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ferences in the discharged quantities in determining the out-
come of a comparison between the sites regarding potential
environmental effects. This result suggests that a site-spe-
cific approach may be relevant for selected processes in the
life cycle and that further development is necessary.

The objectives of the case study performed by Antonio Puig
SA and the Randa Group (an environmental consultancy),
were to compare LCA results on three cosmetic products
using different (eco)toxicity impact models, to compare LCA
and (E)RA with other tools currently used, to propose alter-
natives to merge or complement both types of methods in a
non-contradictory way, and to evaluate the possibility to
introduce (E)RA and LCA as evaluation tools within the
Puig company. The results of the (E)RA indicated, as in the
Procter & Gamble case study, that there was not sufficient
data available, e.g. for chronic human toxicity needed for
the construction of characterisation factors.

Using a risk assessment software (Simple Treat 3.0) only
two substances of the shower gel investigated showed an
unacceptable risk for the aquatic compartment. Using the
EUSES 1.00 software (CEC 1996) and running a regional
scenario, no unacceptable risk from any substance in any
compartment was similarly observed. The LCA focused on
the chemical ingredients contained in the products under
study and aimed at evaluating the impacts, irrespective of
what is considered acceptable or not, over their entire life
cycle, paying special attention to the (eco)toxicity impacts.
The (eco)toxicity impacts were evaluated only in the use
phase/end of the life cycle, where the chemicals actually con-
tained in the cosmetics are emitted to the environment.

The case study being performed by the European Chemicals
Bureau, is part of a feasibility study of the potential applica-
tion of elements from the LCA framework in the chemical
regulatory work at the European Union level. The study is
briefly described below and findings are detailed in Christensen
& Olsen (2004). The case study included results from a regu-
latory-orientated RA and an LCA of compounds in metal
working fluids (MWFs). The RA comprised of a study of short
and medium-chain chlorinated paraffins (SCCP and MCCP).
The RA part of the case study illustrated the EU risk assess-
ment scheme (CEC 2003b) and is a basis for comparison with
an LCA approach for the same substances. SCCP and MCCP
are chemically similar and the risk assessments have shown
that this is also the case for their applications and properties.
Consequently, these regulatory risk assessments end up with
comparable conclusions as to where the substances pose risks
and where risk reduction measures should be taken.

The LCA focused on a comparison between an extreme pres-
sure metal working fluid (MWF) containing MCCP and an
alternative MWF containing sulphurised compounds. The
results of the impact assessment suggested that there are only
minor differences between the two alternative systems. The
differences are due to a slightly larger use of energy and
steel in the production of tubes when using the non-chlorin-
ated alternative to MCCP based MWE, i.e. a slightly lower
environmental impact from the MCCP containing MWE. It
might be concluded that the small differences between the
two systems studied cannot be interpreted as significant.
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Regarding the substitution of chemicals in MWFs, where
chlorinated paraffins are important constituents, it has been
found that they cannot be modified by simple substitution
of MCCP on a 'substance-for-substance' basis. Therefore,
an important conclusion is that RAs comparing alternatives
cannot only consider the substance level. It is necessary to
take the function that the substances contribute in the chemi-
cal product into account, and to widen the scope of the risk
assessment. Interestingly, this is the default approach in
LCAs, in which the functional unit is the basis for compari-
sons. These results, however, are hampered by the difficul-
ties in obtaining reliable and comprehensive inventory data.
This finding suggests that, where relevant, an authoritative
body should rather conduct such assessments, e.g. a sector
or branch research institute that might be able to provide
data based on studies performed within industry. This, along
with other issues related to potential application of LCA in
the chemical regulatory framework, are further discussed in
Christensen & QOlsen (2004) and in section 5 of this article.

3 Relations between (E)RA and LC(I)A

It is not always clear which is the more adequate method to
apply in a particular situation when assessing the environ-
mental performance of (chemical) products. The two ap-
proaches for quantifying potential effects on human health
and the environment use two different starting points. LCIA
is a part of LCA, which models the potential impacts related
to the provision of a product or service as expressed in the
'functional unit' of the technical system under study, while
(E)RA, at least according to European methods (CEC 2003b),
is assessing whether 'unacceptable' risks exist related to emis-
sions mainly of single substances at local or regional scales.
From these two different, albeit complementary perspectives,
both methods make statements about the potential or prob-
ability of effects. Moreover, different, and even contradictory
results may occur as, for instance, found in a study by Saouter
& Feijtel (2000) applying LCA and ERA. These differences
need to be understood, explained and methods eventually
improved to overcome any unnecessary differences.

A clarification and guidance is needed about how to discrimi-
nate between the methods and even when and how to use the
appropriate one, since considerable confusion among some
practitioners exists. The question is somewhat more compli-
cated than what may intuitively be considered, since both LCA
and (E)RA are system methods that can, and should, be ad-
justable to the specific situation and the specific questions at
hand in a particular case. The flexibility of the methods cre-
ates a need for guidance regarding several of the theoretical
and practical aspects, such as the choice of system boundaries
or the choice to include, or not include, sub-systems or impact
categories in the study. There are clearly lessons to be learnt
regarding the matching of questions to methods, since e.g. the
choice of system boundaries (for both methods) or functional
unit (LCA) influence the result and should also be matched to
the question and system investigated.

Another difference between some methods is that (E)RA mostly
intends to provide conservative estimates of toxicity for screen-
ing (e.g. the 'reasonable worst case-approach', CEC 2003b),
while the needed toxicity indicator of LCIA should provide a
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'comparative median toxjcity indicator', without bias on the
conservative side (that is overestimating toxicity). This is a
common difference between risk assessments intended for
screening and assessments that provide comparative insights.

The comparison of (E)RA and LCIA was identified as an
important part of the OMNIITOX project from the start.
The Procter & Gamble case study (parts of it being pre-
sented by Pant et al. 2004) is focused on this comparison.
Similarities and differences, as well as the possibility to re-
late the two approaches to each other are also under inves-
tigation in other parts of the OMNIITOX project, among
others is an in-depth analysis of results from the case studies
performed. The feasibility study performed also looks into
relations between (E)RA and LCA beyond the toxicity im-
pact category (see section 5 and Christensen & Olsen 2004).

4 Requirements on Operational Models for LCIA of Toxicants:
Model comparison and development

The OMNITOX-project has included extensive comparisons
of existing models in order to meet requirements on operabil-
ity, stability and acceptance. These studies covered both so-
called selection methods (Larsen et al. 2004) as well as more
advanced characterisation methods such as IMPACT 2002,
CalTOX, USES-LCA, and EDIP97, that will be presented in a
future paper (Rosenbaum et al. in prep.). The comparisons
regarding the selection methods have covered both general
descriptions of the methods, their relations to chemical ranking
and scoring methods (e.g. Davis et al. 1997) and differences in
their performance when applied in LCA. The comparisons have
been based on data from the case studies and data from a se-
lected test set of substances that were assembled using repre-
sentative substances to reflect the plausible range of different
potential combinations of chemical and physical properties.

Besides the scientific analysis and acceptability of the LCIA
methods, the further requirements on operational models
relate to their usability. Participants in the automotive work-
shop requested a 'best practice method'. Such a method
should be practical, easy to use and flexible (meaning a
method with different levels of 'resolution’ or 'grain'). Among
the many aspects of the vaguely defined 'usability’ are also
reliability, transparency, and time consumption for perform-
ing the assessment. The wish list is somewhat contradictory
and probably reflects the various contexts where LCA is
used and the different skills/experiences are held by differ-
ent users (Molander 2002). The comparisons mentioned
above have also tried to cover some of these user aspects,
including interaction with the industry and government part-
ners, but without extensive user studies.

The requirements on operational models also include their
ability to be applicable to a very wide variety of substances.
Since very many substances can be expected to occur in life
cycle inventories and many methods exist that focus on well-
studied chemicals, the refined aim of the project focused on
the possibility to construct characterisation factors for the
large number of substances where data are generally lack-
ing. This was supported by experiences from the case stud-
ies, where it was sometimes difficult to provide sufficient
data to assess all emissions. However, trying to cover many
chemical substances places high demands on data availabil-
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ity, which is a well-known restriction when dealing with
chemical risk assessments (Allanou et al. 1999).

The model development strategy chosen for the OMNITOX-
project (Guinée et al. 2004) recognises these data availability
issues and suggests a pragmatic dual model approach, with
one less data-demanding model and a more data-demanding,
more sophisticated, model for the calculation of compatible
characterisation factors. Making available characterisation
factors for very many substances is not only a matter of find-
ing data on properties, but also a matter of developing a char-
acterisation model appropriate to the data that is available.

5 Feasibility of LCA for Chemicals Regulation

The current European legislation for chemicals (see e.g. Council
Directive 67/548/EEC and amendments, especially Council
Directive 92/32/EEC) focuses on single substances, their in-
herent properties and potential effects on human health and
environment related to emissions of, and exposure to, a par-
ticular substance. However, the ordinary risk assessment pro-
cedure, as covered by Commission Regulation (EC) 1488/94
and Commission Directive 93/67/EEC, and detailed in the
Technical Guidance Document (CEC 2003b), leaves out other
non-toxicity impact categories like those covered by LCA.
Hence, under particular circumstances (e.g. when assessing
various risk management options, comparing substances and
dealing with substances that are subject of specific deeper in-
vestigations) the use of LCA can be an attractive opportunity
for complementing the extensive (E)RAs. This issue is further
highlighted in Christensen & Olsen (2004) along with an in-
vestigation of other potential interactions between the meth-
odologies, e.g. exchanging methodological elements and data
between regulatory (E)RA and LCA.

Presently, the European chemicals policy is under revision
following the Commission white paper (CEC 2001).
Upcoming legislation, such as the REACH regulation (Reg-
istration, Evaluation and Authorisation of Chemicals}), con-
tains some elements of LCA pointing to the possibility of a
future role for LCA in chemical regulation.

In order to investigate the feasibility of including LCA in the
regulatory framework, a specific study covering these issues
was initiated and performed by the JRC's European Chemi-
cals Bureau (ECB). This feasibility study, further described by
Christensen & OQlsen (2004) includes various aspects such as
stakeholders' opinions, methodology (data acquisition, time
consumption, modelling short cuts, etc.) and the relation to
legislation. With this approach, the OMNITOX project broad-
ens the scope of the methodological development to assess the
feasibility to further institutionalise the use of LCA.

6 Information system for the Facilitation of LCIA
of Toxicants

As pointed out above, industrial users request models that
are easy to use and give reliable results at a modest invest-
ment of time and skill. The integration of various functions
needed for an efficient LCIA of toxicants into a web-based
information system is one of the important aims of the
OMNIITOX project that contributes to making the LCIA-

Int J LCA 8 (5) 2004

model operational and user-friendly? There are several rea-
sons for the construction of such an information system.
One of them is the considerable time and expertise needed
for new data gathering when using existing models. Func-
tions of the information system therefore include enhanced
data availability, the storage of the models and their docu-
mentation, together with the constructed characterisation
factors and help for practitioners regarding choice of ap-
proaches and interpretation of results.

Necessary prerequisites for the information system, such as
the conceptual model and data quality foundations, are de-
scribed in the adjoining papers by Carlson et al. (2004) and
Erixon et al. (2004). The system architecture is based on
connections (direct or indirect) to existing databases, which
supply data on the chemical properties that may be needed
for the calculation of the characterisation factors using the
OMNIITOX models. In the front end, a user-interface fa-
cilitating the handling of data, results, and accompanying
information make the information system a user-friendly tool
for the LCA practitioner.

7 Present Status and Outlook

The accompanying papers are the first scientific articles to
be published from this project. Information is also available
on the OMNIITOX web site <http:/www.omniitox.net>.

The OMNIITOX-project will be finished in November 2004.
The parallel work with case studies, the LCIA model con-
struction and the information system development have
proven to be fruitful and the lessons learnt in the case stud-
ies will influence the further design of models and the infor-
mation system. This is, for instance, the case regarding the
data availability, which was highlighted to be a crucial factor
during the case studies. A novel hierarchical approach for han-
dling the data availability problem is presented in the paper
by Guinée et al. (2004). The model construction is currently
in an advanced state, where major parts are finalised and have
been the subject for scientific review by external expertise (in
December 2003). An advanced test version of the information
system is running and a simplified version of the sophisticated
base model is under finalisation.

When the project is finished, characterisation factors for use
in LCIA will be available for many more substances than found
today in most publicly available sources, the relationships be-
tween (E)RA and LCIA will be clearer and the web-based in-
formation system will support LCIA and (E)RA practitioners.
The models and the information system will also open up pos-
sibilities for simple comparisons of chemicals, outside the LCIA
application, which e.g. can support work with substitution of
chemicals by various actors in the supply chain.

In the more distant future, the further development of the
OMNITOX models and information system, in drawing
on a proposed information system supporting the suggested
new chemicals legislation, might further increase the number
of substances for which characterisation factors are readily
available and, hence, facilitate the work towards more com-
prehensive integration of chemical impacts in LCIA in sup-
port of more sustainable provision and use of chemicals and
products within society.
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