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Summary

According to the decison made by the CPM Board of Directors on 5 February 1998, CPM’ s database
ISto be commercidised.

This report suggests that commerciaisation be implemented by creating an infrastructure for LCI data
trade. Thisinfrastructure will then be made up of a number of databases, owned and managed by trade
indtitutes, research indtitutes, et d., with the same structure, data management and foundations for
pricing. A fully developed infrastructure of this type would solve the red problem: greater good-qudity
accessto LCI datafor use for various types of LCA study.

This report describes a number of important areas which are required in order to establish data trade. Of
particular importance is the PHASETS mode, which describes what is handled, and how. However, this
report is not exhaustive in this respect.

Therole of CPM in thisinfrastructure is to provide acknowledgement for the people working in a
manner accepted by CPM, described in this report, and to allow these people to refer to CPM in thelr
marketing.

CPM is adle to commercidise the ingpection and acknowledgement, and it can even commercidiseits
own database, usng the same acknowledgement as abasis. The intention behind this document isto
provide support for data management and data sales, and it therefore places particular emphasis on data
management routines on the one hand and on the inspection which can be carried out by CPM so asto
be able to acknowledge the management procedures of organisations on the other.
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1 Introduction

Centrum for produktrelaterad miljéanalys (CPM, the Centre for Product-Related Environmental
Andysis) sarted in 1995, and one of itsams was to establish anationa LCA database. Its results
included a computer documentation (communication) format and an LCI database based on the SPINE
concept.

Thefirst CPM project, the “ Database Project”, comprised various subprojects which dealt with data
collection and data input [1]. These showed that the amount of available data in the various databases
within CPM, a companies and a college, was insufficient to satisfy the needs for data within the same
networks. It aso became clear that many of the companies were in possession of copies of the same
information and aso had smilar needs for information; particularly, of course, the companies working in
the same fidds.

Given these facts, it has turned out that the most important result from the database project is the data
management methodology which is presented in part in this document.

In the early 1990s, the most obvious solution to the problem of barely sufficient accessto LCl datawas
to create a database. Since then, however, it has become more and more clear that the well thought out,
efficient production of datais an even more important target if accessisto be improved. Datawill not
exig, ether in databases or anywhere else, unless better solutions for producing data are devel oped.

The CPM SPINE @CPM database was established during the database project, and the Board of
Directors at CPM has decided that this database shal be commerciaised in order to give everyone
accessto the datain it in astructured manner. Thisis the formal background to CPM’s proposdl for a
commercia form for LCI data management. The objective of this report isto describe CPM’s plans and
intentions as regards the sde and exchange of LCl data.

It is proposed that the commercidisation of the database, in accordance with the decison of the Board,
be brought about by establishing atrade structure, instead of just sdlling the LCI dataiin
SPINE@CPM. The reason for thisisthat the latter option would be extremely short-term. Nowadays,
getting hold of datais expensive, and it is often of low, unknown or varying qudity. Moreover, the need
for specific data, such asfor certain industries or products, is very variable. Therefore, pure
commercidisation of CPM’ s database would, as things stand at present, be merely a short-term solution
which barely coversthe great and numerous needs that exist.

Egablishing an infratructure in which many parties have financia incentives to contribute towards the
development of the system is amore long-term solution for a number of reasons. For example, efforts of
thiskind are required if we are to be able to apply, long-term, the quality-conscious methodol ogy
prepared within CPM’ s data activities. The commercia strength of the methodology surrounding CPM’s



management of data cannot yet be assessed fully on account of the fact that it is new. Understanding of
this methodology must be circulated throughout the entire data management system <o that consstent
quaity improvements are possible, thereby leading to an increase in the accessibility of LCl data. An
understanding of this methodology is required for quality inspections to be made cost-effective and for
putting trade structures into action, for example.

Another — perhaps more important — reason why it is necessary to concentrate on this long-term solution
isthe fact that data qudity is dependent on inspections being carried out by particularly skilled staff
within companies and industries. Allowing a number of people to carry out the inspections, each of
whom has the specid expertise required to carry out a meaningful ingpection, is expected to lead to a
generd enhancement of the qudity of the LCI data

2 Data networks

This report contains a description of the establishment, initiated by CPM, of trade structures for LCI
data. Trade structures may consist of a network of organisations and people who wish to buy, sdl or
exchange datain an orderly manner. A number of different solutions are conceivable regarding how the
trade itsalf would take place. For ingtance, the following types of data trade involving SPINE@CPM
are currently used at CPM:

- Free accessto the database for CPM membersif 5 SPINE-formatted and documented data
quantities are submitted per company per annum. The network comprises 15 membersin the
form of mgor Swedish companies.

- Freesdesof LCI dataviathe Internet.

- Free accessto the database for people studying for examinations studying LCA or something
gmilar if they submit in SPINE format their entire sysem studied.

There have dso been a number of discussions on data exchange agreements with other colleges and
universities, where alonger-term, more continuous exchange may be rdevant. A number of ongoing
ingtitute-oriented and trade and industry-oriented projects may aso result in an enlarged data network as
these are based on the methodology produced at CPM.

In data networks, it is necessary to share the same views of data, its form and quality, and so on, partly
to be able to share the work collecting data (some parts of alife cycle may be common, e.g. asregards
transport, energy production and the production of packaging), but aso to be able to divide existing
data.

Networks require the following components.

- Rulesfor network activities
- A common language in the form of terms, terminology and syntax



- A possible communication path

Possible communication path relates to technical solutions. These are not dedlt with in this report.
However, CPM work is ongoing in thisfidd, eg. the development of the SPINE communication file xfr
[2] and the LCA data documentation format 1SO 14048 [3]. Other parts are described in outline in the
text below and in more detail in the next section.
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Figure 1 A schematic example of gains in the form of reduced labour input
which a computer network can offer organisations with their own data administration.

This report places emphasis on the trade structure concept rather than on data communication, even
though the latter relates more to the technica redlity which this involves. Trade, on the other hand, relates
to the profitability which can be achieved by dl parties when using these network structures. “Trade of
LCI data’ here means free data exchange between two parties, regulated by means of agreements on
qudity and price.

Rules for network activities

CPM has frameworks relating to the setup of computer network activities, including qudity requirements
and ingtructions on how the adminigtrative organisation should be structured, in particular with respect to
reponsibility for ingpection. CPM has produced an 11-point list describing these rules, and the intention
isto give officia acknowledgement to anyone sdlling or otherwise publishing data in accordance with
theserules.

A common language

Both sdllers and buyers have to have a clear and shared perception of what LCI datais so that they can
trade LCI datato agreat extent. In contrast to the rules which apply to modestly developed trade, data



buyers must dso be able quickly to assess the generd qudity of data management asfar asthe sdler is
concerned.

The following are afew important conceptsin CPM’s data activities:

- Definition of an LCI data quantity based on SPINE
-  The PHASETS modd, describing data production phases
- The CPM qudlity concept, where data qudity is equivalent to data documentation

Definition of LCI data quantity

The LCI data definition can be further divided into five sub-descriptions. objective and scope of
Inventory, the syssem modd, instructions for the use of data, inflows and outflows, and methods used to
produce inventory data. This definition is based on SPINE and the work done during CPM’sfirst
project stage in the database project. See also section 4.

The PHASETS model, describing data management phases

A model has been produced at CPM which covers the various phases of data management, i.e. the
production and moving of data from data source to find reporting. Thisis known as PHASETS
(PHASEs in the design of a model of a Technical System) and offers awell defined structure and
terminology which can be used to discuss and plan data collection, etc. See als0 section 5.

Data quality synonymous with documentation quality

The quaity concept was the first one to be defined within CPM when the initia database project was
darted. Aninitia quality definition was agreed upon, but this did not preclude the possibility of it being
extended or amended at alater Sage. However, the initid definition is il in use. See also section 6.

Quality and cost frameworks

Labelling for traceability

One important qualitetive property of dataisits traceability, i.e. the options for tracing data back to its
point of origin, and the possibility of determining whether data has been managed correctly in relaion to
what it isaleged to describe. The PHASETS model can be applied in order to classify and labdl data
for the purposes of traceability. Thisisthen described in terms of “visud depth”. See also section 7.

Price estimates

To be able to establish trade, joint pricing offers both support and atarget for both sellers and buyers.
CPM refers once again to the PHASETS modd, which here includes various forms for cost alocation
and pricefixing. See dso section 8.

3 Rules for network activities



Any organisation which intends to publish LCl data with good quality defined in accordance with CPM
criteriamust meet the following 11 points. Each of these points is described in more detail below.

Keep datain order

Give one person respongbility

Ensure that there are sufficient tools

Clarify the forms for publication

Clarify input procedures

Be clear to data users regarding what rules apply for the data being published

Clarify the phas(s) at which data management will take place on the basis of the PHASETS mode!
Stand respongble for the inspection of datain respect of the criteria set up by CPM
Ensure that the management of the organisation bears ultimate responsibility for the correct
management of the data

10. Creste an organisation document which describes points 1-9

©WoNOOA~WNE

11. If an organisation isto be permitted to refer to CPM or itsquality criteriain respect of
data and data management, CPM must have been given permission to check that points 1-10
have been complied with to its satisfaction.

1. It must be smpleto look up and identify datain the system. The organisation must have a person-
Independent system and know al about whet datais:
a. Approved data
b. Working materid, i.e. data collected which has not yet been approved as inspected data
c. Outline data, i.e. data which will not be inspected

2. One person must be respongbility for ensuring that:
a Order ismaintained in accordance with (1)
b. Everyone working with the system has the time and the authorisations to carry out their work
correctly
c. Ingpectors and others have sufficient knowledge to be able to carry out their work correctly and
follow procedures
d. Other proceduresin this document are followed

3. Sufficient tools for maintaining the system must be available, such as databases, software and
manuas.

4. Theremust be awel defined publication Sructure:
a User groups must be well known, i.e. everyone using the database must be registered
b. Pricing must be clear and data costs entered in the books. The pricing must be a conscious,
documented decision

5. Input procedures must exist:
a Prior to each datainput stuation, how and when datainspection is to be implemented must be



10.

11.

defined, as must who is reponsible

b. While work isin progress, each newly collected data quantity will belong to the Working meteria
category (1.b)

c. After inspection, each data quantity will belong either to the Approved category (1.8) or the
Working materid category (1.b)

Asregards CPM data management inspection:

a Only approved data (1.a) may be connected with CPM data management inspection

b. Neither working materia (1.b) nor outline data (1.c) may be connected with CPM data
management inspection

Note, however, that CPM data management inspection does not determine whether datain
accordance with category (1.b) or (1.c) may be communicated or sold.

Define activities on the basis of the various data production Stuationsin PHASETS (see the section
entitled Model describing data production phases):

Phase O: definition of the scale of the selected measurement parameter and its significance

Phase 1. origind production of individua numerica vaue

Phase 2: origind production of gatistica frequency function, based on a number of individua
numerical vaues

Phase 3: origind compilation into a data quantity describing a technica system, in accordance with
definition of LCI data quantity (see the section entitled Definition of LCI data quantity).

Phase 4: origind aggregation of data quantities to form a new data quantity (average vaue formation,
LCl and thelike)

Phase 5. moving data between two context environments

Data inspection procedures

Inspection procedures vary depending on the data production Situation in which dataisto be
inspected. According to the above production situations, various aspects of datawill be inspected,
but as we are referring to LCl data here, we will restrict oursalves to inspecting the qudity on the
basis of phase 3 or 4.

Responshility for ensuring that the demands of CPM data management inspection are met lieswith
the management of the organisation.

It isthe responsbility of each organisation to document how points 1-9 are complied with.
The CPM data management ingpection dedls with:

a documents according to point 10
b. random inspections of approved, inspected data



4 Definition of LCA data quantity

LCA datarefersto datawhich can be used in life cycle andyses. An LCA data quantity aways applies
to a gpecific technical system where materid and energy are used in some way to perform adesired
function, eg. manufacture of a product. A technical system can dso be an aggregation of various
technica subsystems of this type, in accordance with the SPINE model [4]. Thisfunction givesriseto
environmenta impact in the form of emissons, wade, tc.

According to CPM, the definition of an LCA data quantity — see figure 2 below — includes descriptions
of: objective and scope of the life cycle inventory, the mode of the technica system, recommendations
for the use of data, inflows and outflows, and methods used to produce inventory data and important
information for assessing the usefulness of data.

Definition av en LCA-datamangd

Beskrivning av

Beskrivning av modell av ;
) metoder som anvants
tekniskt system i
for att ta fram

inventeringsdatan

Beskrivning av
val vid modellering dvs.
val av funktionell enhet,
systemgranser,
allokeringar etc.

Bruksanvisning for
anvandning av data,
- information for byte

av kontextmiljo

Data kring in- och utfléden
dvs. inventeringsdata

Figure 2 This illustration describes CPM'’s definition of an LCA data quantity.

If adata quantity isto be identifiable and interpretable in repect of relevance for use in a specific LCA
Sudy, the technical system and inflows and outflows must be sufficiently well described [5]. Whet is
meant by “sufficiently well” depends on the knowledge level and prior understanding of the person who
will be using the data quantity in order to carry out an LCA study or to inspect a data quantity or a study
which has dready been carried out. A darification of what condtitutes “ sufficiently well” documented
dataisincluded in the report “Introduction and guide to LCA data documentation using CPM
documentation criteria and the SPINE format” [6].

5 Model describing phases of data production



“Dataproduction” is avery generd expression which means completely different things depending on the
type of datato be produced. The measuring of the flow of flue gas from a chimney assumes specific
measuring equipment, a specific measuring methodology, and an awareness of other technicd criteria
when the measurement is taken, while the production of a specific collection of average value data for
the manufacture of stedl, for example, presupposes a knowledge of the current stedd market, a
knowledge of comparability in respect of any alocations when producing the various data quantities, the
use of gppropriate, correct Satistical methods, a clear objective regarding which dataisto be produced,
and so on.

Generdly gpplicable methodology for LCI data management necessarily includes the production of al
the different kinds of data used in LCA. In various contexts, it will also be necessary to be able to refer
to a specific data production situation. For example, this applies when designing documentation criteria
in respect of data, where CPM’ s requirements to date have been formulated for a complete LCI data
quantity as it must necessarily be documented in agenerd national LCl database. However, to produce
acomplete, compiled LCI data quarntity, it is necessary to first have worked through a number of earlier
procedures.

A reference modd containing Six levels, or phases, for the production of data has been produced by
CPM’s data activities: see figure 3. Thismodd is designed to support the construction of concepts so
that it is possible to refer to a specific type of data production. Each of the six phases in the model
describes a specific data production procedure which is used when an LCI data quantity is produced.

The six different phases of the modd are represented as a 6-phase mode where an LCI data quantity
describing atechnicd system is compiled from data from an underlying phase (from the production of an
individua numerica vaue) and finaly reported or published in phase 5 (data moved between context
environments).

- - —_— —_— == - - - = — = = =

4 Aggregering av modeller av tekniska system
| 1

3 Systemsyntes; modellering av tekniskt system

2 Sammanstéallning av frekvensfunktion
I 1

1 Uttagande av matdata

0 Definition av méatstorhet

Figure 3 PHASETS Model describing phases of data production
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The content of each of these phasesis described in more detail below. A further description of the
modd can befound in the article “Industria Environmenta Information Management for Technical

Sysems’ [7].

Phase 0: Definition of scale of selected measurement parameter

Phase 0 is the foundation for subsequent PHASETS phases. A clear understanding of the scale of the
measurement parameter is required for further communication of information to be meaningful. When
Setting up the measurement system, it is necessary to ask: what do we want to check, so what shal we
measure, and why? It may aso be necessary to take into account mutual relationships between
measurements in the system, e.g. can air emissions be dependent on the production volume?

Phase 1: Original production of individual numerical value

In LCI data quantities, each individua numerica vaue, such asthe size of aflow or length of a section,
has been produced by means of one or more measurements, looked up in one or more publications
(printed or electronic) or been estimated from experience.

Each of these numerica vaues has a specific history:
A measured numericd vaue has been measured at a certain time, under certain operating
conditions, in aspecific pogtion in the technica system.
A numericd vaue retrieved from a publication has a specific reference and specific documentation
which describes the criteriafor the vaue.
A numericd vaue estimated from experience is estimated using certain specific experiences as
reference points.

For an individual numerical value to be regarded as known, its history must be described on the
basis of the parameters which are of relevance when data is to be used to compile an LCI data
guantity.

Phase 2: Original production of statistical frequency function, based on a number of
individual numerical values
With the current LCI data Stuation before us, it may seem excessve to have a specific phase for the
productl on of agatistica frequency function, but there are two reasons for this:
In phase 1, only the production of individud numerica valuesis dedt with. In most cases, even a
fairly rough estimate is based on an gppraisa of anumber of individua numerica vaues, such as “It
absolutdy cannot be lessthan X and it is physicdly impossible for it to be more than Y, which means
that 1 will assume that an appropriate typica vaueisZ.”
This reasoning comprises two individud numerica vaues, X and Y, and a subjective estimate of the
frequency function Z. X and Y areindividua vaues, produced in phase 1, while the estimate of the
type vdueis part of phase 2.
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In an actud measurement Stuation, a number of values are as a rule measured in accordance with
phase 1, perhaps severa per second or one or more over ayear. Different Satistical methods,
filtration methods, estimates and extrapolations are required in order to create a meaningful
frequency function from each of these two types of data quantity.

For a frequency function to be regarded as known, the methods used to produce it must be
described, irrespective of whether these are purely subjective or strictly mathematical statistics.

Phase 3: Original compilation into a data quantity describing a technical system, in
accordance with definition of LCI data quantity

Phases 1 and 2 describe typically numerica vaues for inflow and outflow sizesto atechnica system,
and according to the definition — see figure 2 — an LCI data quantity is meaningful only if the inflows and
outflows are regulated in relation to awell defined technical system.

It is common for amanufacturing plant, for example, to supply more than one product, which means that
the overall production capacity, such as machinery, support functions and premises, is shared by the
various products. It is so common for the production capacity to be distributed differently to the
various products, which leads to what would be known in an LCA context as an “dlocation problem”.

To put this differently, this means that the actud plant is divided up into a number of “pretend”
processes, each of which manufactures its own products from the range manufactured by the plant.

In this case, identifying the inflows and outflows of the individud products from the plant is often a
relaively complex problem: firgt of dl, it assumes good modds of the “pretend” processes so that they
describe the actual case aswdl as possible. Thisis often trivid. But this so demands that the flows
measured and compiled at the plant, according to phases 1-2, are recounted so that they are transferred
to the inflows and outflows and standardised in relation to each and every one of the “ pretend”
processes.

The models of different types which are used to solve the “dlocation problem” are seldom purely
physical descriptions, but they often demand a number of less well supported assumptions, estimates and
criteria. Thisfact isindependent of whether the alocation problem is dedt with on the desk of an LCA
andyd, with only afew facts on which to base the model, or whether thisis done within the plant. The
difference between these two casesis only the fact that the latter could concelvably have more
information available on the actua conditions.

Nor isthere any difference if the dlocation problem relates to asmall technical system with afew
products or alarge technica system including a number of plants, distribution systems and energy
production, for example. However, the latter makes the problem more complex and makes both
modelling and documentation more difficult.

For atechnical system to be regarded as known, it is very important that the solutions to
allocation problems are described well.
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LCI data quantities are described as known by a number of inflows and outflows, among other things.
Usudly these are by no means dl inflows and outflows into and out of an actud manufacturing plant, but
only those which have been selected for some reason as being particularly important from the point of
view of the environment when the plant, or a“pretend”’ process from this, is modelled together with an
LCI data quantity.

Which flows are considered to be significant depends on which environmenta model was used for the
compilation. Thismay be awell formulated modd, such asan LVA environmenta assessment method,
or it may be more vaguely formulated in economic terms, for example, such as“It isthese flows which
the management considers to be so important that it has chosen to invest in measuring equipment to
measure them”.

Irrespective of the reasons for why a certain set of inflows and outflows has been selected, it is
important for the person who will be using the data quantity to be familiar with these reasons. As
arule, it isfar too difficult for an LCA analyst to deter mine whether specific flows have been
“forgotten” , and if so, why thisis so. Thisis best determined by the person who compiles the LCI
data quantity, and therefore it is also best described by this person too.

Phase 4: Original aggregation of data quantities to form a new data quantity (LCI, average
value formation, etc.)

LCI studies

LCl studies begin by defining an objective and a scope for the study in question. During this stage, an
initid mode is created relaing to how the product flow should be followed backwards towards the
extraction of raw materids and forwards towards waste management or recycling. All dong the product
flow, itisusud for anumber of “branches’ to fork off, either taking into account or ignoring the
alocation problems.

This moddling stage often results in a description flowchart which contains anumber of “smadl” technicd
systems which are filled with data from “pretend” processes (as described in phase 3 above) and
transports, for example.

The result of the inventory is presented as an overd| environmentd profile for the entire large technicd
system represented by the product life cycle studied. In SPINE, a“large’ compiled technica system of
thiskind isknown as an aggregated activity.

For an aggregated activity to be regarded as known, it isimportant that the modelling of the
product flow, i.e. the decisions made when defining the scope and objective of the study, is
described well. However, it is also important for people to remain familiar with the mathematical
methods used to calculate the environmental profile, as there are a number of different methods
which can be used for calculation which all can give different resultsin different situations.

13



Aver age value data

One common way in which industries are adle to manage data confidentidity and distribute LCI data at
the same time is to compile various types of average vaues for the production of trade products. This
can be done both in a*“cradle to gate’ phase and at plant level.

Average vaue formation for various types of technicd system isaso done on agenerd leve in order to
form what is known as “generd” datafor trangports, the production of energy products, various
common raw materids, etc.

When the average vaues are formed by a number of technica systems, great anaogies can be drawn
with the aggregated activities belonging to LCl: amathematica and/or statistical method is permitted to
act on anumber of technica systemsin order to form a new aggregate, the average vaue system.

On the whole, this applies to the same documentation criteria for average value data as for data
guantities aggregated in LCI.

Phase 5: Moving data between two context environments

When dataiis retrieved between various phases of the PHASETS modd (phases 0-4), or when datais
exchanged between departments within a company or between different companies, or when datais
moved between different LCA databases, for example, this can be achieved, from the point of view of
interpretation, in three different ways:

1. Dataisinterpreted in the same way in the receiving phase or environment as it wasin the phase or
environment which issued it.

2. Daaisinterpreted differently in the various environments, but this fact isignored, or any
reinterpretations are made verbaly between the information provider and the data recipient and not
added to the documentation on the data quantity.

3. Daaisinterpreted differently in the various environments and reinterpretation is carried out jointly by
the information provider and the data recipient using the best possible trandation, and this
interpretation is transferred to the data quantity so that the data can be interpreted correctly in the
recipient environmen.

The consequences of dternatives 1 and 3 are the same: dataisinterpreted correctly in the new
environment and can be used directly by anyone in the recipient environment. The consegquences of 2, on
the other hand, are that data will in any case be difficult to interpret or will be interpreted incorrectly in
the recipient environment, irrespective of how well the data has been documented by the information
provider.

The naturd thing isfor data to be expresdy reinterpreted in the recipient environment. Thisistruein

particular when data isto be published for awider audience, which is the case with published LCA
reports, the type 111 environment marking system and public LCA databases, for example.

14



Reinterpretation can be carried out in many different ways, depending on who is doing the interpreting
and the objective and aim of the reinterpretation. Reinterpretation dso dwaysinvolves arisk of
distortion of the origina content and the introduction of errors. Therefore, reinterpretation of text, for
example, must dways be documented.

For a data quantity published by anyone other than the original author of the data to be
regarded as known, it isimportant for all forms of reinterpretation, such as reformatting,
filtration, etc., to be well described.

6 Data quality synonymous with documentation quality

CPM'’ s definition of data quality is based on three qudity aspects: reliability, accessibility and
relevance: seefigure 4. All three parts are equaly important to be able to investigate and assess whether
the quality of a data quantity is suitable for a specific sudy. These terms are described in detal in the
article Fundamental Aspects of Data Quality [8]

precision
Tillférlitlighet< sparbarhet
trovardighet <

kompetens

datakommunikation
Tillgénglighet < oppenhet (efter dataframtagande)

sprakligt

ratt dataform
Relevans <
data passande for analysen

Figure 4 Definition of data quality according to CPM.
& Carlson and Palsson, 1999

7 Proposal for the marking of traceability for LCI data

According to the PHASETS mode described in “Moded describing phases of data production”, the
production of data can be divided up into six phases, and the same phases can be used to describe the
very important quaitative property traceability in the case of LCI data.

For data at a specific phase to be traceable to its source, the production of data within each phase up to
and including the present one must be documented correctly: if, for example, an LCI sudy is
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implemented and documented (phase 4), documentation of the way in which each of the technical
subsystemns included has been compiled (phase 3), documentation of each of the frequency functions
included in the study for each of the flows (phase 2), documentation of the production of each of the
numerical values used to build up the frequency functions (phase 1) and documentation of the scae of
selected measurement parameters and related information are also required. Also required isthe
documentation of each context change between phases (phase 5). If, for example, phase 2 is|&ft out,
phase 1 cannot be included ether, which means that in this case datais traceable only to phase 3.

Nowadays, it is most common for data to be traceable only to phase 4, so the datawhich isincluded in
an LCI study is not traceable even with respect to how the technical subsystems included in the system
have been modelled.

Data can thus be marked with a traceshility figure according to the PHASETS model, which represents
how far it is possible to trace a data quantity back to source. This can aso be called “visua depth”.

8 Models for estimating the price of data

Price of data

Users of data should pay a price (P) which is greater than or equa to the cost (K/N = dK) of providing
them with data:

(AN+FP+RD)=K

(AN + FP+ RD)/N = dK

dK £P

AN = Cost of obtaining data

FP = Cogt of administration/publication of data

RD = Cogt of further development for administration/publication of deata
N = Number of data users

K = Cost per data quantity

dK = Cogt per data quantity for one user

P = Price per data quantity for one user

If P=dK, this means that the database owner will not make a profit on the data published.

RD: Model for further development costs
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LCI data management isanew area, whichiswhy it islikdy that dl profits made in the next few years
will be used for further development.

Standardisation, the production of tools, the improvement of the Satistical qualities of dataand
clarification of the LCI system description will be developed consderably over the next five to ten years.
The cogsfor this development will be bornejointly by al parties participating in the devel opment/use of
LCI dataand data systems.

It isdifficult to provide amodd for these costsin generd, but they could possibly be estimated by each
individua data owner on ayearly bass, for example: in thisinstance, it may be reasonable to set these
codts a the same leve as the annua budget for development projects with respect to the improvement
of data management.

It isadso reasonable to assign the training of datainput staff to these costs as well at present, as a the
moment specid training is required so that these people can learn how to format data and document it
correctly for the system.

FP: Model for administration/publication costs

The cogsinvolved in the adminigration/publication of deta (FP) are asfollows:
Cogs for technical subsystems, such as licences for databases, software and servers (TK), and
Costs for data ingpection. See separate model on costs for data inspection (GK).

This means that the costs involved in the adminigtration/publication of data can be expressed asfollows.

FP= TK +GK

AN: Model for the cost of obtaining data

Of course, it costs different amounts to produce different kinds of data, depending on the Stuation and
the data type: inputting asingle digit hasits cogts, and producing a“ cradle to gate”’ data quantity involves
different costs. Moreover, codts are dlocated differently in different Situations, depending on the driving
forces behind the production of the data. Therefore, any attempts to estimate costs for data production
need to be supported by some kind of structure, and it is a natura step to use the PHASETS model
described above.

To be sure, costs can vary widdy within each phase, depending on tools, scope, ambition, etc., but the
complexity of the management and the methods which operate on data are Smilar in the various phases.

In the long run, underestimating the actua costs will lead to the stopping of production of new data as

there will then be arisk that the costs will not be covered by the price. Therefore, it isimportant that
each organisation producing data, at each phase, is aware that there is nothing to be gained by
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underestimating codts. It is probably agood ideato err on the Sde of caution and overestimate costs
dightly.

The costs at each phase are atota of three subcodts:
- Thecodt of interpreting data prior to processing in accordance with phase 5: see the section
describing the PHASETS modd!:
fN5
The cost of processing data in accordance with the current phase n:
Nn
The cost of providing an interpretable explanation after data processing, i.e.
reporting/documentation:
eN5

AN = fN5+ Nn + eN5

Phase 1: Original production of individual numerical value

Anindividua numerica vaue can be obtained from a number of different kinds of contexts: from
literature, as aresult of ameasurement initiated specificaly to produce a single digit, from alogging
system which automatically measures with a certain leve of frequency, by asking someone, etc.

The cost of the individua value does, of course, depend grestly on how datais produced. Cresting,
maintaining and using an automeatic measuring system does, of course, cost alot more than just cdling
someone and asking, but there are also often far more reasons as to why an automatic measuring system
has been set up than there are reasons to just call someone and ask about a numerica vaue.

For example, it is possible that measurement will take place in order to control a process, and in this
case dl cogs are dlocated to the measuring system for the actua process. The cogts of retrieving avaue
from this system for other reasons are then likely to be very close to the cost of atelephone cal. There
are al'so many other instances where the entire cost of data can be alocated to the process, such as
when the measurement is alegd requirement to be able to run the process a al, or when economic or
other adminigtrative control is based on the val ues measured.

Thusthe cogt of an individud numerica vaue is often negligible from the point of view of LCI, but it may
be of sgnificance for individua vauesif there is no incentive in other sysems for producing such data

When the cogt of individua vauesisto be produced, reasonable alocations must be made, but actua
costs should not be concedled. For example, actud costs include working time for reading the value and
the time needed to sufficiently document the measurement.

Phase 2: Original production of statistical frequency function
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Satidtica frequency functions are formed either as drictly mathematicad gtatidtics, or, less gtrictly, froma
number of individua numerica vaues. Whether the frequency function is produced using strict methods
or from more subjective assessments, the results are estimates of the actual value.

The cost of producing an estimate is related to the cost of the working time and tools used.

Costs are dlocated to the various objectives for which the frequency function is produced.

Phase 3: Original compilation to form a data quantity describing a technical system

Frequency functions, as per phase 2, may be compiled to form a data quantity which describes a
technica system for many different reasons. for environmentd investigetion, for environment reporting to
the county adminidirative board, or for aming the environmental impact of a product towards the
product target during production.

Usudly, each compilation of this kind requires some kind of moddling. This modelling includes a number
of important parts:
- Definition of technicd system, induding:
- System function or product, and process parts included
- Allocation, where flows to and from an actua or modelled manufacturing plant which have an
impact on the environment, for example, are alocated to the relevant product(s) or other functions.
- Remodélling or ensuring thet al the various measurement vaues which the frequency functions
describe belong to the technical system being described.
Consgtent description of the background to the choice of parameters which are considered to
describe the inflows and outflows of the technical system.
Other technicd properties, as specified in CPM’s SPINE documentation criteria (reference manud).

Normdly, this work is demanding, both intelectualy and in terms of resources, and it is best if staff with
agood knowledge of processes implement thisinterndly at the plants.

If the compilation is carried out in order to steer production in respect of environmental properties, eg.
with respect to environmentd targets for plants or products, the cost is alocated to production. If
reporting is carried out for product communication, the cost is alocated to production information or
marketing and thus distributed over the entire cost of the product.

If specia reporting is carried out at the request of atrade indtitute, for example, the cost is alocated to
speciad codsfor trade adminigtration.

Normaly, the same reports would be compiled for dl of these objectives, which iswhy the often
significant resources demanded by thiswork may be relatively modest for each objective.

If the work is done by an LCA andyst or other expert “at his desk”, there are usualy fewer objectives,
but in thisingance it is aso reasonable to assume that the work is largely intellectual and demands fewer
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resources in other respects. However, the cost of intellectud work must not be underestimated as it has
to be carried out by one or more experts with a specia knowledge of processes.

Phase 4: Original aggregation of data quantities to form a new aggregated data quantity

Asin phase 3, specia process knowledgeis required in order to be able to create different types of
technicd system aggregates.

A thorough investigation of the entire life cycle of a product or service— or of that part of the life cycle
covered —isrequired for an LCl study. A series of well considered decisons on system modelling and
data quality are made, and most of these decisions can be made in anumber of different ways. The
result of the aggregation is entirely dependent on these various decisons.

When compiling average values, such as trade averages and annual averages, another type of decision
has to be made on system modelling and data quality. In the case of trade averages, a number of — often
very different — production plants should be compared and a datistical average etimated. Thisis often
very difficult and expensive, depending on the ambition leve. Caculations of annual averages for
individua plantsis dightly less complex, and these can be more or less difficult to implement depending
on how these are made.

In general, the cost is described by the time taken for the work, plus the cost of the tools needed to do
it. Asusud, the cost is dlocated to various parties.

Phase 5: Moving data between two context environments

At present, this phase is the most demanding part of an LCA study in terms of cost. Producing data from
various sources, interpreting it and reformatting it is difficult and expensve. Consequently, moving data
between context environments is agreat source of errors and uncertainty: there are seldom resources
available for searching for the correct data for al the technica subsystemsincluded in astudy, and it is
often difficult or far too demanding in terms of time to correctly interpret the data produced.

Data is moved between context environments between each phase 1 to 4, from measurement logsto
datistica data management (1 to 2), from Statistics to reporting (2 to 3) and from reports to aggregation
to LCI studies, or for the compilation of trade averages (3 to 4), for example.

The correct trandfer of dataincludes the dataissuer and “customer” together going through and
interpreting the data quantity transferred in order to ensure that the data has been interpreted — and will
therefore be used — correctly. In the case of continuing “businessrelaions’, it may be sufficient to
implement this interpretation once for severd “purchases’, and both parties will then guarantee that they
will keep to the agreed interpretation. In the case of one-off “business relations’, the interpretation work
can be an important cost-enhancing part of the dedl.

20



It isfor this reason that the widespread trade of data demands a clear system of ruleswhich can be
interpreted in the same way by everyone connecting to this system: the interpretation is then independent
of each individua deal and can instead be done once and for al. This means areduction in the
transaction cost for data.

The cost of switching contextsis thus a cost which must be borne by both sdler and buyer. The sdler’s
cost involves making data interpretable for the customer, and the buyer’s cost involves interpreting data.
The interpretation includes metadata, formatting, text interpretation and sometimes even remodelling.

If the sdller is able to create a practicd method for facilitating interpretation on the part of the buyer, the
cogts for the development and utilisation of the method can be dlocated to al the customers to whom
datais sold. The buyer can dlocate costs to the various objectives for which the data is to be used.

GK: Model for data inspection costs

If the ingpection procedures are formulated incorrectly, the cost of this element can be enormous.

CPM'’ singpection procedures are formulated to keep down the costs at each stage by ensuring that it is
the structure and interpretability of the documentation that is inspected. Inspecting whether or not
numerical values are correct is not done at CPM, as this ingpection takes place a phase 5 and data
usudly reaches CPM &fter phase 4.

One prerequisite for bringing down the costs of dataingpection at CPM isfor the people who submit
datato have a satisfactory understanding of how datais ingpected. The same gppliesto all different
types of LCI database: to keep inspection costs down, the data must be input to the database in the best
way possible. Over time, it should only be necessary to carry out random inspections in order to monitor
the quality and make sure it has not deteriorated.

The cogts of quality inspection are allocated to the various users of the data system.

TK: Model for technology costs

Following the CPM documentation criteria or CPM data management procedures requires no specia
technology. It is possible to build up a database on paper, in various kinds of format-compatible word
processing programs and spreadsheet programs, or in advanced database systems which have been
made SPINE-compatible in various ways.

The buyer can dlocate costs to the various objectives for which the datais to be used.
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N: Model for number of data users

The number of data usersis a problem when it comes to estimating, as during pricing it is difficult to
determine how many users will want to retrieve a data quantity from a database. A few rules of thumb
can be compiled as a foundation for estimates by making clear the audience for which the database is
intended.

A few important types.
National database: Intended for alarge but limited data market. Try to estimate the number of
possible data usersin this group, take care to establish arelationship with the data users so that the
number can be updated over time.
International database: Intended for an unlimited data market. Very difficult to estimate.
Industry data: Estimate the number of users according to how the industry forms part of the data
requirements of other industries. Thisis done by looking at how the products from this industry can
be included in genera production. Industries which supply basic materials such as paper, wood,
concrete, sted and other metals have a very large number of data users, while industries for more
specific products have aless generd vaue and, accordingly, fewer data users. Of course, these
estimates are difficult, and they should be updated over time depending on experience.
Company data: It is reasonable to assume that companies mainly provide their cusomers with data
Therefore, the number of data users can be found in the customer list.
Internal organisation database: In the case of interna databases at ingtitutes or companies, it is
relatively easy to estimate the number of users, in particular for internd invoicing and the like.

Asthe number of users defines the data price in accordance with the modd shown in this section, it is
important to constantly update the number of data users so that the estimates implemented in the
beginning can be corrected on the basis of the actud results.

9 Roles and tasks of CPM in the trade structure

CPM is able to assume a number of important rolesin atrade structure of this kind. One important
aspect here, of course, isthe future of CPM as a kills centre at Chalmers. Further development of
network activities relating to the didtribution of respongbilities and tasks, for example, will be put
forward asinterna projects within CPM, with external parties being invited to take part.

An operationa data market will not only be dependent on arules system, as described in this report, but
a0 by the fact that there is an independent party with recognised skills and a high leve of integrity which
may be entrusted with the task of checking that the rules system is being observed, and this may
condtitute a naturd platform for co-ordination and further development. At present, CPM meetsthe
demands for skills and integrity thanksto its overal competence and its close linkswith Chamers. It is
assumed that CPM a so has the support and trust of the industry for becoming an organisation of this
kind.
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CPM data management inspection

During the CPM database project, database work a Chamers has taken into account methodology in
particular; especialy methodology in repect of data management and data documentation, data
Ingpection, technical adminisiration and data acquisition, and data publication. In most of these aress,
thereis gill alot of research and development work to do, but the results are dready forming a good
Sructure for the building of various data administration systems of the same type.

It isintended for CPM:

to assg other ingtitutes and companiesin the use of this structure in the manner described in this
report.

to inspect these other data administrators/publishers and give them temporary CPM
acknowledgement. This acknowledgement may be withdrawn in the event of misuse, and it isalso
intended to implement further potentia development over additiond phasesin future,

to also train data buyers in the same methodology so that they are able on the one hand to administer
their own data, and on the other in order to give them an understanding of what data administration
with acknowledgement by CPM involves.

10 Development opportunities in the near future

A knowledge of LCI data collection, data documentation and associated qudity aspectsis important if a
data management system isto work well. Financid backers of industrid research and technica
development should therefore support the congtruction of networks, using the components designed a
CPM, in order to implement, cheaply and efficiently, a trade structure for LCI data which works well.
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