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Preface

The survey described in this report was initiated by the LCA Network within the
IRIS (Industrial Research Institutes of Sweden) association in order to help the
companies in finding out which LCA software tool would be the best for them to
use in a given situation. No evaluation of the results has been made at this stage
but hopefully these results will be the basis of further studies and evaluation of
LCA softwares.

All the participating software suppliers have made a great effort to give adequate
answers to the questions put to them in the form of a questionnaire. We thank the
following suppliers for their cooperation:

Institute of Energy Economics and the Rational Use of Energy (IER), University
of Stuttgart, Boustead Consulting Ltd, Granta Design Ltd, debis Systemhaus
Industry GmbH, Pré Consultants BV, Nordic Port AB, TNO Industrial
Technology, Danish Environmental Protection Agency, Assess Ecostrategy
Scandinavia AB, PE Product EngineeringGmbH, Oko-Institut (Institute for
applied ecology), JEMALI, Japan Environmental Management Association for
Industry, KCL (Finnish Pulp and Paper Research Institute), NEC Software Kansai
Ltd, NEC Corporation, Chalmers Industriteknik (Ekologik), Pira International,
Sinum AG — EcoPerformance Systems, EAWAG, CPM, IFU Institut fiir
Umweltinformatik, Hamburg GmbH and ECOBILAN.

The survey was supported by NUTEK, the Swedish National Board for Industrial and
Technical Development.

The research institutes involved are:

IVF, The Swedish Institute of Production Engineering Research

IVL, Swedish Environmental Research Institute Ltd

CPM, Centre for Environmental Assessment of Product and Material System
SIK, The Swedish Institute for Food and Biotechnology
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Abstract

The objective was to make a survey of LCA software tools on the market. The
results from the survey are intended to be used by companies and organisations in
their choice of an LCA software tool. As many LCA software suppliers as
possible have been addressed to make a thorough survey of the existing LCA
software tools on the market. The survey focuses on applicability, data availability
and practical procedure when using the software. The survey was made by means
of a questionnaire specially designed for this issue.

Results from the survey shows that there are several suppliers of LCA software
tools on the market. The softwares are intended for different types of users and
designed for different types of LCA. This survey can support all practitioners,
organisations and companies, who would like to use an LCA software, in their
choice of software.
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Glossary

Allocation Partitioning the input and output flows of a unit process to
the product system under study

EPD Environmental Product Declaration

LCA Life Cycle Assessment

LCI Life Cycle Inventory

Metadata Data about data

Practitioner Individual or group that conducts a life cycle assessment

SPINE data format Data documentation format developed by CPM among
others

SPOLD data format  Data documentation format developed by the Society for
Promotion of Life-cycle Assessment Development

Transparency Open, comprehensive and understandable presentation of
information
Unit process Smallest portion of a product system for which data are

collected when performing a life cycle assessment

4 26 SEPTEMBER 2000
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Introduction

Many companies in Sweden are beginning to evaluate the environmental impact
of their products, processes and activities. One example is the companies’ work
with Design for Environment or Eco design. In order to do a proper evaluation of
the environmental impact of their products a tool is needed, for example an LCA
(Life Cycle Assessment) software tool. A lot of LCA software tools are available
on the global market today and the companies might need some help in finding
out which one is the best to use for their purpose. In this report the life cycle
assessment as such is not dealt with but LCA references can be found on page 31
and Appendix 2.

A group of research institutes in Sweden, the LCA Network of the IRIS'
association, have now carried out a survey of the LCA software tools presently
available on the global market. The survey focuses on applicability, data
availability and practical procedure when using the software.

Software suppliers were contacted by e-mail and by post. The survey, based on
questionnaires, was made of all the software suppliers who answered the
questionnaire, 24 software tools from 22 suppliers in all. The answers were
collected and presented in a table. The softwares have not been tested in practice
but the software descriptions have been compiled for evaluation.

The research institutes involved are:

IVF, The Swedish Institute of Production Engineering Research

IVL, Swedish Environmental Research Institute Ltd

CPM, Centre for Environmental Assessment of Product and Material System
SIK, The Swedish Institute for Food and Biotechnology

The survey was supported by NUTEK, the Swedish National Board for Industrial and
Technical Development.

Objectives

The objective is to make a survey of software tools on the market. The results
from the survey are intended to be used by companies and organisations in their

IRIS (Industrial Research Institutes of Sweden) is a joint organisation of about 30 industrial
research organisations. Its objectives are to improve knowledge of industrial research, protect
the common interests of the institutes, create good relations with decision-makers and serve
as a link between industry and universities/ institutes of technology.

5 26 SEPTEMBER 2000
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choice of an LCA software tool. As many LCA software suppliers as possible
have been addressed to make a thorough survey of the existing LCA software
tools on the market. The survey focuses on applicability, data availability and
practical procedure when using the software. The main objective is to gather
enough material to later make an evaluation of the tools with the aim to support
the companies in their LCA work. The survey is presented together with the
questionnaire and the results.

Method

A questionnaire was elaborately prepared and sent out by e-mail and post.
Addressees were selected from old survey references, own references and from
the Internet. All answers to the questionnaire, at all possible to enter in a table,
were sorted and entered.

The essence of the survey was formulated by the investigators based on field of
application, data availability and practical procedure.

Results and discussion

The answers received from 24 software suppliers were collected and are presented
in a table, in which the answers are summarised to Yes/No or a very short
comment. Facts about field of application, data and practical procedure for each
software tool are presented more specifically in alphabetical order.

A summation based on the answers from the software suppliers shows that:

e Most of the answers of the questionnaire come from Europe, even though
we sent the questionnaire to USA as well. There are probably more
softwares on the market, but they were not found in this study. Anyhow
this survey covers most of the common and well-known softwares in
Europe.

e The range of prices of the softwares differs from free of charge to USD
20 000, which is quite a difference.

e 19 of the softwares are intended for LCA experts, 15 for design engineers
and 18 for environmental engineers. 9 of the softwares are intended for all
types of users.

e 17 of the softwares are designed for accounting LCA, 14 are designed for
function-based LCA and 14 for screening LCA (explained in Appendix 2).
Some of the softwares are designed for all types of LCA.

6 26 SEPTEMBER 2000
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e Almost all of the softwares comply with the ISO 140 40 standards.

Almost every software communicates in English, some of them in another
language as well. Two of the softwares only communicate in Japanese.

e The results are presented in many different ways by the different softwares
and can in almost every case be exported to for example Excel.

e The softwares do include databases in most cases and are in some cases
included in the price and in some sold separately. Data is sometimes
general, and sometimes specific for a certain line of business or
geographical area.

e Metadata, or data about data, can be documented in most of the softwares.
e New data can be added by the practitioner in almost all the softwares.

e Data format differs from software to software. Some of them use the same
format, for example SPINE or SPOLD, and in these cases it is easy to
communicate data from each other. There is a new standard regarding data
format coming, ISO 14048, and many of the software suppliers intend to
follow it.

e All of the softwares require quite a short time to learn how to use,
sometimes less than a week.

e Valuation methods are used in different ways in the softwares. In most of
them, the user can define a valuation method by her/himself. It requires
quite a lot of work to do that. Most of the softwares do also include some
valuation method.

e Almost all of the suppliers are interested in cooperating in an in-depth
evaluation as a next step of this survey.

The answers have given quite a good picture of the tools on the market. Some of
the questions in the questionnaire were difficult to understand or answer in a
clear-cut way, and have therefore not always been answered.

The softwares have not been evaluated against certain criteria.

The answers in full from each software supplier are enclosed in Appendix 1.
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Conclusion

There are a lot of suppliers of LCA software tools on the market. The softwares
are intended for different types of users and designed for different types of LCA.
This survey can support all practitioners, organisations and companies, who
would like to use an LCA software, in their choice of software.

As this survey is based solely on a questionnaire, there is a strong need for
looking further into for example the quality aspects, the reliability, the availability
, iInterface, communication issues of the softwares. A recommendation is to
continue with this evaluation work in order to provide a fully adequate survey to
support the people, organisations and companies, who would like to use an LCA
software.

Presentation in short of each software

Balance 3.0 (Institute of Energy Economics and the
Rational Use of Energy (IER), University of Stuttgart)

Field of application

Balance 3.0 is mainly designed for accounting LCAs and it is intended for LCA
experts, design and environmental engineers.

Data

The database includes data covering materials, transport, waste disposal,
electricity and heat supply, etc, direct and total energy consumption and
environmental interventions of production sectors. New data can be documented
by the user.

Practical procedure

First of all a “local database” for the new study is generated. Then the “local
database” is connected to the “main database”. A name is documented as well as a
description. After that a selection of inventory result parameters is chosen from
the inventory list and then the product system is created by the user defining unit
processes of his own and selecting LCI datasets from the “main database”. The
calculations generate an LCI result and are also used to make some plausibility
checks. When the LCI result is ready the Life Cycle Impact Assessment is
performed using selected impact indicators. On a graphical display, which shows
all parts of the product system and also what a certain part of the system can

8 26 SEPTEMBER 2000
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contribute with to the value of a result inventory parameter, impact indicator, etc,
the results are interpreted.

The relation between input and output of a process is defined by linear equations
and calculations of loops are possible.

Each product system can be displayed and by doing this various different views of
the product system can be generated. Each unit process can be analyzed. The
software distinguishes between different types of unit processes. One type of unit
processes describes a “real” production process with direct emissions, and other
types of unit processes define LCI datasets, product mixes, etc.

The Boustead Model version 4.2 (Boustead Consulting Ltd)

Field of application

The Bousteas Model version 4.2 is mainly designed for function-based and
accounting LCAs and it is intended for LCA experts, design and environmental
engineers.

Data

The database contains data covering fuel production industries, material (iron,
steel, a number of non-ferrous metals), glass, thermoplastics/polymers and inter-
mediates, construction materials, acids and bases, packaging materials, retailing
and transport.

Emissions are distinguished between where the various emissions occur, e g fuel
production, transport operations or process operations. New data can be added by
the user and can be documented by name, operation, units, year, company, etc.

Practical procedure

Once installed the software can be started via the “Start” button or a desktop
shortcut. The user can construct single stage processes as well as highly complex
sequences of linked operations including open and closed loops. The software is
mouse driven but a keyboard alternative is also possible. An online-help file is
available which shows how options and controls are accessed. Calculations are
made using an iterative procedure. Results are calculated to an accuracy of better
than 0.5 %. The user cannot enter a formula. Sensitivity analyses can be
performed. No sectors of the database are locked and all parameters are visible.
The software includes a tool which helps the user to determine how each
parameter was calculated by tracking a result back to its origins.

9 26 SEPTEMBER 2000
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Cambridge Engineering Selector — Eco-selector (Granta
Design Ltd)

Field of application

Cambridge Engineering Selector —Eco-selector is mainly designed for material
selection to minimise environmental impact. The software is consequently not an
LCA product and does not perform LCA calculations. It is intended for design
engineers, environmental engineers and materials specialists.

Data

The database contains data on material properties. New data can be added and
documented by the user. Documentation of the LCA (metadata) is possible.

Practical Procedure

A material is selected for a component, so as to maximise performance and
minimise environmental impact. But the program is not an LCA product and does
not perform LCA calculations. The user is able to compare materials for particular
components, based on their environmental impact in manufacture and/or use.

It is possible to trace the result back to the origins; i e the result is transparent.

CUMPAN 1.44 (debis Systemhaus Industry GmbH)

Field of application

CUMPAN 1.44 is designed for screening and full LCAs. It is intended for LCA
experts, design and environmental engineers, and for LCA beginners.

Data

The CUMPAN database contains data concerning metals, plastics, energy, fuels
and proprietaries and has the size of about 250 datasets. New data can be added by
the practitioner.

Practical procedure

The product is modeled on a graphical user interface using predefined material
and process data from a database. The software manages linear equations, loops
and allocation factors related to weight, heating values or monetary values. The
result is fully transparent.

1 O 26 SEPTEMBER 2000
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ECO-it 1.0 (Pré Consultants BV)

Field of application

ECO-it 1.0 is designed for screening LCAs. It is suitable for LCA experts or
anyone who wants to make a quick product screening.

Data

The database includes input and output data covering material production and
processing, energy generation, transport, waste treatments, waste scenarios. It is
possible to add new data.

Practical procedure

In a project the life cycle of a product can be modeled using “Eco-indicator
scores” from existing databases. Results can be obtained as a bar or pie graph, so
that environmental hot spots can be identified. Other single score methods or
extensions of current databases can be used if results are entered into an ECO-it
database. Calculations are made by linear methods. Allocation is done by user-
defined definition. The single score does not allow tracing the results back to
individual substances. Various parts of the life cycle can be shown.

EcolLab version 5.1.2 (Nordic Port AB)

Field of application

EcoLab version 5.1.2 is designed for function-based and accounting LCAs. It is
intended for LCA experts as well as for environmental engineers.

Data

The database contains 271 activities (SPINE models of industrial processes). They
cover production of metals, plastics, wood, cardboard, paper, glass, cement,
chemicals, electricity and more. There are activities describing moulding, rolling,
drilling, welding and other processing of metals. Other activities describe
combustion of different fuels and waste treatment like scrap recovery, incineration
and landfill. New data can be added by the user, who also can change everything.
Ecolab provides an access control to stop different users from damaging data of
each other.
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Practial procedure

By selecting or building activities an activity network is formed which describes
how the involved processes cooperate to produce a certain function. The activities
are reusable in the same LCA as well as in other LCAs. EcoLab follows all paths
of the activity network in order to calculate the result and can use loops (if they
are not stopped by a safety valve). Allocations can be done by the calculation.

EcoLab provides full transparency

EcoScan 3.0 (TNO Industrial Technology)

Field of application

EcoScan 3.0 is designed for screening LCAs and intended for engineers.

Data

The software has a data format based on SPOLD. The database NOH Eco-
indicator ’95 is included in the software and it includes data covering materials,
processes, usage, transportation, end of life, packaging, disposal and semi-
manufactures. EcoScan 3.0 is also compatible with EcoScan ’97 database, I[deMat
’96, and forthcoming IdeMat 2000. In addition, you can make your own database
with references to the origin of data.

Practical Procedure

With EcoScan 3.0 it is possible to analyse the environmental impact and the cost
of a product. All life cycle phases of a product can be taken into account. On a
Product Life Cycle form (PLC form) all relevant aspects of the product
concerning for example the production, usage or disposal phase are specified.
This is done by filling in sheets, which are defined according to the phases. This
way the stages wanted of the product life cycle are analysed. The software does
not include documentation of the LCA (metadata), e g description of the
conditions and choices.

Then the environmental points are assigned to the relevant aspects in order to
express the environmental impact of the product in scores. This is merely a
question of dragging and dropping data from ready-made databases onto the
sheets of the PLC form. If the automatic disposal mode in EcoScan 3.0 is chosen,
it is even easier. In that case the disposal sheet is automatically filled in. The
calculations involve allocation methods and loops. Finally, the results can be
displayed graphically and product improvements calculated. The results are not
very transparent since the assessment is based on indicators.

1 2 26 SEPTEMBER 2000
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EDIP PC-tool version 2.11 beta (Danish Environmental
Protection Agency)

Field of application

EDIP PC-tool version 2.11 is designed for function-based and accounting LCAs.
It is intended for LCA experts and design engineers.

Data

Data included in the software is not specified for a certain branch of business, but
the current version of the database primarily supports electromechanical
processes. The database contains unit processes such as materials, energy systems,
transport systems, products, sub-assemblies, disposal processes, production
processes, substances and auxiliary materials. New data can be added and
documented by the practitioner. Documentation of the LCA (metadata) is possible
in the software.

Practical Procedure

Modeling of the life cycle is started and progressively refined in synchronisation
with the product development. Calculations, e g inventory or impact assessment,
may be done at any level in the process.

It is possible to trace the result back to the origins; i.e. the result is transparent. It
1s also possible to get an inventory result, accounting for all the inputs and outputs
to the system.

The systems can handle loops. The calculations may include uncertainty and
sensitivity analysis (the figures must be associated with information about the
uncertainty by the user).

EPS 4.0 Design System (Assess Ecostrategy Scandinavia
AB)

Field of application

EPS 4.0 Design System is designed for screening accounting LCAs. The impact
assessment is emphasised, and the valuation method EPS, Environmental Priority
Strategies, is included in the software. The software is intended for LCA experts,
design engineers, environmental engineers, purchase organisations and sales and
management in corporations.
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Data

The data included in the software is not specified for a certain branch of business.
The database, SPINE, included in the software contains data concerning materials,
processes, transports and products. New data can be added and documented by
the practitioner. The software contains means for documentation of the LCA
(metadata).

Practical Procedure

It is possible to trace the result back to its origin; i e the result is transparent. It is
also possible to get an inventory result, accounting for all the inputs to and outputs
from the system.

The software can perform error analysis and sensitivity analysis. The system
works with analytical equations.

GaBi3 (PE Product EngineeringGmbH)

Field of application

GaBi3 is designed for function-based LCAs and it is intended for LCA experts
and similar persons.

Data

The software has extension databases, which are paid separately and can be used
only in connection with the professional database. They include intermediates
organic, intermediates inorganic, energy (power stations, country specific data,
dynamic power plant model), steel (sheets, alloyed steel, alloying elements),
aluminium (profiles, sheets, castings, alloying elements), non-ferrous metals
(primary), plastics (high performance plastics, compounds), coatings (painting
processes, paint, solvents, pigments fillers), end of life (disposal, recycling,
dynamic process models), manufacturing (single processes, material specific
processes, dynamic processes). The practitioner can add new data.

Practical procedure

All kinds of mathematical functions can be used in the processes; different
allocation methods can be chosen; recycling loops are easy to create. The result is
very transparent because of the possibility to check consistency and the structure
of the process tree in the balance.

14 26 SEPTEMBER 2000
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GEMIS (Oko-Institut (Institute for applied ecology))

Field of application
GEMIS is designed for screening and accounting LCAs.

It is intended for LCA experts, environmental engineers, analysts in utilities,
institutes, SMEs (small and medium enterprises). Only physical valuation
methods (COs-equivalents, etc) and external costs can be used.

Data

The database includes data on approximately 500 products and 4000 processes in
more than 20 countries. Industrial sectors, which companies using the software
are involved in, are utilities (gas, electric), district heat, oil, building, agriculture,
chemicals and transport. New data can be added and documented by the
practitioner. Documentation of the LCA (metadata) is possible.

Practical Procedure

The result is transparent; i e it is possible to do a total breakdown of the results
including data quality and location of each source.

JEMAI-LCA (JEMAI, Japan Environmental Management
Association for Industry)

Field of application

JEMAI-LCA is designed for function-based LCAs. It is intended for LCA experts
and design engineers. It is only available in Japanese.

Data

The data covers mainly processes (gathering resources, energy, manufacturing,
transportation, use, disposal, etc.) The practitioner can add new data.

Practical procedure

First of all the goal and scope of the study are established. Then an inventory
analysis is performed under the pre-establishment of emitted area, transportation,
scenarios of use and disposal. After that an impact assessment is done. The results
of calculations are interpreted, further considerations such as data quality
assessment, sensitivity analysis are performed to conclude the study.
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Calculations are made in accordance with inputs and outputs of each process data.
Cut-off rules are applied for endless loops. The user can choose various methods
to allocate outputs from a unit process, i ¢ mass-based, marked value based and
other methods. There is no possibility to use mathematical formulas. Sensitivity
analyses are somehow limited. The effect of the allocation method and the data
variability on the LCI results can be assessed.

KCL Eco 3.01 (KCL, Finnish Pulp and Paper Research
Institute)

Field of application

KCL Eco 3.01 is designed for all types of LCAs, i e function-based, screening and
accounting LCAs. It is suited for all types of users, e g LCA experts,
environmental and design engineers,

Data

KCL Eco 3.01 has the data format Data Master (based on SPOLD) and is
compatible with the EcoData database. The EcoData database involves data for
pulp, paper and board production processes, chemicals, energy, transports, wood
harvesting, deinking processes, and waste management. The practitioner can also
add new data by himself, together with a note regarding the source.

Practical Procedure

Modules for each life cycle stage are made inputs and outputs are inserted to the
modules. The software does not include documentation of the LCA (metadata),

e g description of the conditions and choices. Then the modules are connected to
each other, including transports, and the flow is calculated using e g 1 kg final
product as reference. The calculations in KCL Eco 3.01 are based on linear
equations and involve closed loop functions, allocations, sensitivity analyses and
assessments. Finally an impact assessment is made and the results displayed as
tables and diagrams. The result from the valuation is transparent, I e it is possible
to track the origin of the result.
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LCA Support version 2 (NEC Support Kansai Ltd, NEC
Corporation)

Field of application

LCA Support version 2 is designed mainly for screening and accounting LCAs. It
is suited for all types of users, e g LCA experts, environmental and design
engineers. The software only communicates in Japanese.

Data

LCA Support version 2 is compatible with three databases: “LCA database series
Japan”, which contains general data covering material and energy production in
Japan, “LCA database series 1995 Input Output Table”, which contains about

4 000 data concerning production of overall Japanese sectors based on 1/O tables,
and “LCA database series BUWAL”, which mainly contains packaging data in
Europe. In addition, you can add new data with references to the sources.

Practical Procedure

LCA Support version 2 provides a flow window to describe product life cycles.
The flow window has two kinds of views: a tree view representing a product life
cycle as process trees and a sheet view displaying a portion of the process trees.
Users can change these views whenever required. Users can construct process
trees intuitively to drag-and-drop and cut-and-paste process object icons.

LCA Support version 2 has a loop processing function, which is addition of
process objects appearing repetitively on a process tree. The user can carry out
sensitivity assessment by replacing an object icon with another by means of an
easy interface. However, LCA Support version 2 treats only allocated data and has
no special function for analytical equation calculation and mathematical formula
use.

LCA Support version 2 provides a document attachment function, which enables
document files, such as text files and Microsoft Word files, to be attached to
individual process objects. This function may be used e g for descriptions of the
conditions and choices made in the LCA.
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LCAIT 4 (Chalmers Industriteknik, Ekologik)

Field of application

LCA-it 4 is not designed for any specific user, which means that LCA experts,
design engineers, environmental engineers, LCA beginners and others can
depending on LCA support, software user support and available data use the
program. LCA-it 4 is appropriate for any type of LCA work (function-based LCA,
screening LCA, accounting LCA and other).

Data

The data included in the software is not specified for a certain branch of business.
The software includes a basic software package with energy data and transport
data, which includes production and combustion of fuels, production of electricity
and different transport modes. Additional data modules are to be purchased
separately. New data can be added and documented by the practitioner.
Documentation of the LCA (metadata) is possible in the software. The software is
based on the SPINE data documentation format.

Practical Procedure

The software uses a relation database. The following section is quoted directly
from the questionnaire (parts of question 15):

There are different types of working areas depending on what type of LCA
procedure your are working with for the moment e g

Defining a new LCA project and its different product systems in the Workspace
working area

Creating an LCA system (process tree) in the Flowchart working area.
Defining a new substance, a unit etc. in the Nomenclature working area.
Searching for a data set in the Query working area or

Calculating the inventory and impact assessment results in the Output working
area”

It is possible to trace the result back to its origin; 1 e the result is transparent. It is
also possible to get an inventory result, accounting for all the inputs and outputs to
the system.

The software can handle closed-loops. The user can define mathematical formulas
for definition of units (e.g. kWh = 3,6 MJ).
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PEMS v4.6 (Pira International)

Field of application

PEMS v4.6 1s designed for function-based-, screening and accounting LCAs. It is
intended for LCA experts.

Data

The database which is transparent includes data covering energy consumption,
waste management, transport and materials. It is possible to add new data.

Practical procedure

Systems are constructed using a flow diagram. The user can use data from the
database or add new data. Once data has been entered, systems can be compiled
and results evaluated using a range of graph and reporting features. The
calculations provide mass and energy balances. There are no formulaic links
between flows in a given process except in distribution blocks, in which the mass
and energy balance is maintained and the remainder exported or imported from
another process. All impact assessment results can be traced back to individual
flows through the use of analysis graphs and reports.

REGIS 2.1 (Sinum AG — EcoPerformance Systems)

Field of application

REGIS 2.1 is designed for screening and accounting LCAs. The tool can also be
used in corporate ecobalances (ISO 14031). The software is intended for LCA
experts, environmental engineers, technical staff and environmental managers.

Data

The data included in the software is not specified for a certain branch of business.
The database includes data covering energy systems, disposal systems,
transportation, packaging materials, materials related to the printing industry and
various auxiliary materials. New data can be added and documented by the
practitioner. Documentation of the LCA (metadata) is not possible in the software.
The user can, however, add comments.
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Practical Procedure

A short description of the practical procedure when using the software (from the
questionnaire):

1 step: Modelling the organisational structure.

2" step: Designing new measuring points related to specific inventories not
contained in the database.

31 step: Entering the measured quantities of a period.
4™ step: Analysing the environmental impacts using different evaluation methods.
5" step: Documentation

It is possible to trace back the result to the origins; i.e. the result is transparent. It
is also possible to get an inventory result, accounting for all the inputs and outputs
to the system.

The software works with linear equations.

Sima Pro 4.0 Light with Scripts (PRé Consultants BV)

Field of application

The type of LCA work suitable for Sima Pro 4.0 Light with Scripts is function-
based LCA, screening and accounting LCAs, and for cradle to gate, end of life
studies and other partial LCA studies. The applicability for certain LCA work
depends on the scripts and databases made to work with the software.The
software is intended for design engineers, environmental engineers and for non
LCA experts that wish to use LCA with predefined scripts.

Data

Input/output data cover material production and processing, energy generation,
transport, waste treatments and waste scenarios. New data can be added in
projects only but cannot be used in the scripts themselves.

Practical procedure

The software is made to use a predefined script and a database which is
programmed with the SimaPro PLUS option. The script asks a variety of
questions in order to build an LCA model in the background. It can be analysed in
different predefined ways. The database can be a customized one or one of the
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generic kind supplied by the propriator of the software. Once the script is finished
the results are saved in a project and the user can view/edit them or analyse them
again. Calculations are made by linear methods. Allocation is done by user-
defined definition (in processes). Avoided product allocation by subtraction of the
avoided product. Loops can be simulated. The result is fully transparent and any
result of any stage in the life cycle can be traced back. Each result can also be
diplayed as a process tree.

Sima Pro 4.0 single user/multi user commercial (Pré
Consultants BV)

Field of application

Sima Pro 4.0 single user/multi user commercial is suitable for function-based
LCA, screening and accounting LCAs, and for cradle to gate, end of life studies
and other partial LCA.The tool is intended for LCA experts, design engineer and
environmental engineer

Data

The database includes input and output data concerning material production and
processing, energy generation, transport, waste treatments and waste scenarios. It
is possible to add new data in projects or to the database.

Practical procedure

Input/output data are stored as processes in a database or in projects. Modelling of
the life cycle is done in steps, as part of a project: the products are modelled as
assembly. The functional unit is modelled in the life cycle, end of scenarios are
modelled as disposal, reuse, dissassembly scenarios. In the modelling links are
made to processes. Analysis or comparisons with preselected impact assessment
method can be performed in the modelling phase or on the processes. It can also
be predefined in reports. The software uses linear calculations and allocation is
done by user-defined definition. Avoided product allocation by subtraction of the
avoided product. Loops can be simulated. Results of any stage in the life cycle can
be traced back.
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SIMBOX Version 2.6 (EAWAG)

Field of application

SIMBOX Version 2.6 is not specifically an LCA software, but a simulation tool
for material and energy household analysis. Intended users are an environmental
engineers, university people, staff at governmental offices or other companies.

Practical Procedure

See “Regionaler Stoffhaushalt” (Baccini P, Bader H-P, Spektrum Verlag, 1996)
for information about the practical procedure when using the software. The
calculations are based on serious and numerically accurate mathematical
procedures as are used in real simulation programmes. Mathematical formulas,
sensitivity analyses, and other important simulation techniques are available.

SPINE@CPM Data Tool 3.0 (CPM)

Field of application

SPINE@CPM Data Tool 3.0 is designed for function-based LCAs, screening and
accounting LCAs. The software is intended for LCA experts and environmental
engineers.

Data

The software does not include any database. New data can be added and
documented by the practitioner. Documentation of the LCA (metadata) is
possible. SPINE@CPM Data Tool communicates with SPINE databases, which
are based on Microsoft Access and the SPINE LCI data format. SPINE databases
may be built up by anyone, using SPINE@CPM Data Tool.

LCI data may also be bougth from the reviewed SPINE@CPM Database
containing LCI data. In the SPINE@CPM Database you can find detailed
information on all types of goods transportation, electricity, heat and fuel
production, raw material production for e g polymers, metals, chemicals, building
materials as well as some manufacturing processes such as metal processing,
electronic components and waste management alternatives.

The SPINE@by-pass 1.0 containing 270 data sets is also available to buy from
CPM and retailers in short. This database is not reviewed in regard of the CPM
data quality requirements and is therefore recommended to be used e g for
laboratory LCI and LCA work.
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Practical Procedure

It is not possible to do any calculations in SPINE@CPM Data Tool. The main
scope of the tool is environmental information management; in other words the
tool supports data acquisition, documentation and storage.

The activities (data sets) are added into the flowchart of the aggregated activity
(LCA study). Documentation of metadata is possible next to the flow chart. The
calculations can be made by exporting the numerical values to compatible
calculation software.

Team™ 3.0 (ECOBILAN SA, Member of
PriceWaterhouseCoopers)

Field of application

Team™™ 3.0 cam be used for all types of LCA work and is intended for LCA
experts and environmental engineers.

Data

Major kind of database which includes data covering pulp and paper, plastics and
chemicals, glass, steel, non ferrous metals, energy, transport and end of life. New
data can be added by the practitioner and information about data is stored in
independent modules attached to the data set.

Practical procedure

User’s manuals and pedagogical case studies exercises are delivered with the
software. An on line help as well as a full documentation describing the LCA
terminology and methodology are included in the software.

In order to attribute a value to flow, one can enter: a numerical value
(N20=92g/1,000kg of coal burned)or a formula that can use “variables”. A large
range of built-in mathematical formulas is available (trigonometry, logarithms,
exponentials, etc). This use of formulas and variables allows one to build a
dynamic database, and to later identify key parameters with the help of sensitivity
analyses. Variables can be defined for each module, and are used in the
calculations of the value of flows and allocation rules (for sensitivity analyses on
methodological choices).
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Umberto 3.5 (IFU Institut fur Umweltinformatik, Hamburg
GmbH)

Field of application

Umberto 3.5 is designed for function-based and accounting LCAs. It can also be
used for environmental business assessment in general, process planning and
optimisation, economical and ecological improvement of processes, products and
sites. There are branch solutions of Umberto provided by industrial associations
available. The software is intended for all types of users.

Data

The software contains data of material hierarchies, organized as material groups
with technical, economic and ecological material properties, process-data, e g
transportation processes with parameters for several truck types, distances, etc.
New data can be added by the practitioner.

Practical procedure

Projects: The user can create individual projects. Each project is characterized by
a freely definable and expandable list of products, raw materials, pollutants, and
forms of energy, etc -— all referred to as materials. They are administered in a
hierarchically structured material list.

Scenarios: Several scenarios can be created within a project. A scenario is
characterized by a graphical network structure. Processes are defined — either by
the user or by recalling modules from the Umberto library which contains
numerous standard processes.

Periods: To ensure the continuity of a material flow analysis, periods setting the
time scope of the balance can be stated for each scenario, e g the fiscal year or a
month. Thus also time-dependent calculations are possible.

Very flexible, mathematical formulas can be used to support parameter variations,
scenario technique is supported, data qualities can be used. Recycling loops can
be modelled, allocation rules can be freely adapted. Umberto also allows to model
multi-product systems and calculate the LCI than for each single product. To
specify processes also scripting languages (Python, Javascript, Vbscript and soon
Perl) are supported. Methods are documented and provide full transparency on
how the results are calculated.
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WISARD version 3.7 (ECOBILAN)

Field of application

WISARD version 3.7 can be used for function-based and accouning LCAs. The
software is intended for LCA experts, environmental engineers and technical staff
from local authorities and wast managers.

The database contains data of processes (waste management) and ancillary
materials/processes (e g lime production, diesel production). New data can be
added by the practitioner.

Practical procedure

Data collection using the electronic questionnaires provided+system description
(graphical user interface)+data calculation with TEAM + result interpretation
(either guided with pre-defined presentation formats or defined by the user)

Allocations are defined and explained, sensitivitsy analyses are available and
Monte Carlo calculations can be made.

Results are presented for each sub-system defined by the user (incineration,
landfill, etc.) and for each sub-system it is possible to differentiate between site
emissions, supply of utilities, construction and demolition.
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