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Parameter Min. Max.

Inputs
Energy 1 1,5
Electricity 1 1,7
Limestone 1 500
Water 1 10
NaCl 1 1,8
Air emissions
CO2 1 2,4
SO2 1 11
Nox 1 6,3
CO 1 18
Cl 1 66
HCl 1 17
CH 1 9
Metals 1 71*
Hg 1 7
Chlororganic compounds 1 11
Dioxins 1 41
Water emissions
COD 1 1300*
BOD 1 24
Nitrogen 1 310*
Dioxins 1 1720
Tot. Solid waste 1 13

*These results are associated with apparent mistakes, see text
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A couple of papers on data quality were published in the last
issues of the Int. J. LCA (COULON et al., 1997; KENNEDY et al.,
1996 and 1997), as well as a discussion on the use of the Cumu-
lative Energy Demand (KLÖPFFER, 1997; FRISCHKNECHT, 1997). I
would like to comment on both these issues by briefly elaborat-
ing some results which to date have only been published in the
Swedish language (FINNVEDEN et al., 1996).

When interpreting the results of an LCA, it is important to have
an idea of the quality and uncertainty of the inventory data.
However, detailed information is often lacking, making rules of
thumb useful. In the Nordic Guidelines on LCA (LINDFORS et
al., 1995b) two rules of thumb were suggested which can be
used unless other information is available. It was suggested that
emissions less than one order of magnitude different should not
be regarded as significantly different and energy and raw mate-
rials use less than 50% different should not be regarded as sig-
nificantly different. Although based on experience, these rules
were not supported by any quantitative data. When reviewing
a number of LCAs on PVC and alternative materials it was
therefore of interest to compare different cradle-to-gate
databases for PVC in order to see if these rules of thumb could
be verified or qualified (FINNVEDEN et al., 1996). The following
data bases were examined in the comparison:
• BOUSTEAD (1994b), with average European data for 1989-

1990.
• HABERSATTER (1991), based on data from some German in-

dustries.
• DE BAERE (1994), with data from PVC-production in Belgium.
• Norsk Hydro (1992) supplemented with additional data from

Hydro (1995), with site-specific data from the plant in
Stenungsund, Sweden.

• One set of confidential data from an European country with
several plants.

• One set of confidential data from one company with several
plants.

These databases are typical of the type of data a European LCA-
practitioner would have chosen in the mid-1990s. The range of
the data in the different databases may therefore indicate the
typical uncertainty. Some of the results are presented in Table 1
(more data are presented in FINNVEDEN et al., 1996).

The results in Table 1 indicate variation and uncertainties in
LCA data which is larger than often assumed. For example, in

the analysis by KENNEDY et al. (1996 and 1997), it is assumed that
data with low quality will result in a range of +/- 50%. This is a
variation which is very low compared to the results in Table 1.

Some of the large variation in data can be explained by appar-
ent mistakes. For example, reported data for "metals" are in
some cases lower than reported data for specific metals (e.g.
the sum of Hg and Pb), indicating that the parameter "metals"
is not representing all metals. The same mistake appears for
nitrogen compounds emitted to water where in some case emis-
sions of nitrate are several orders of magnitude larger than
emissions of "total N". Other types of mistakes can be noted
by comparing the results for COD, TOC and BOD which all
are different types of measures of organic material and which
should be correlated to each other. Besides these apparent mis-

Table 1: Range of the various inventory parameters. The min.
value has been set to one (based on FINNVEDEN et al., 1996)
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Inventory parameter Variation that can be expected

Central, non-substitutable resources Factor of 2.
Less central and substitutable resources A factor of 10 or more if they are completely substitutable.
Outflows that are calculated from inflows (e.g. CO2) The same as for the corresponding inflow.
Other energy related air emissions A factor 10.
Other process-specific emissions Factor 10-100 or higher if mistakes or very different types of

technologies can appear.
Total amount of solid waste Factor 10.
Specific types of solid waste The variation can be very high partly due to different classification

systems in different countries.

takes, there are probably also less apparent mistakes which can
explain some of the large variation. It seems likely that differ-
ent types of data gaps are responsible for a large part of the
variation.

It is however important to note that large variations can be
real. Differences in technology levels, existing at the same mo-
ment at the same place (even at the same plant), can in some
cases result in a factor 10 variation in emissions (examples can
be found in EKVALL et al., 1992; EKVALL, 1996). For the example
discussed here, PVC production, large differences in mercury
emissions can be expected if chlorine production with mercury-
cells are compared to production with other types of cells.

The results presented in Table 1 are similar to the results pre-
sented by COULON et al. (1997) from a similar type of analysis
of unpublished data. Based on these results, the rules of the
thumb suggested by LINDFORS et al. (1995b) can be further quali-
fied (FINNVEDEN et al., 1996). It is suggested that if no other
information is available, the variations suggested in Table 2
can be used for current LCAs.
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Table 2: Rules of thumb for variations that can be expected in results

Finally, it can be noted that variation in results can in some
cases be lower after an impact assessment. This is because the
variation in the impact assessment results will be determined
by the variation in the most important interventions, which can
be more certain than the less important interventions.

To some extent the variation can be explained by differences in
LCA Methodology, e.g. concerning the multi-output allocation
problem for the simultaneous production of chlorine and so-
dium-hydroxide. BOUSTEAD (1994a) tried 21 different alloca-
tion principles for this case, resulting in a variation in the re-
sults up to 50%. Differences in allocation principles used can
thus explain some variation, but not the order of magnitude
differences noted for some emissions. Similar results were also
noted by LINDFORS et al. (1995a) when using different alloca-
tion methods in other case studies.

The results in Table 1 are also an indication that the Cumula-
tive Energy Demand (CED) can be a useful indicator in LCA.
This is because, despite the problems in calculating the CED
pointed out by FRISCHKNECHT (1997), the variation and the un-
certainty in the results are lower than for many other param-
eters, as suggested by KLÖPFFER (1997).
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