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1 Introduction: Comparison of features

The PSILCA database is available for openLCA and SimaPro software. However, the versions dif-
fer due to the different technical capacities and features of both softwares. Hence, large systems,
such as Input/ Output databases — the underlying matrix of PSILCA — cannot be calculated without
a cut-off. Further, the specific characteristics of the Professional and Developer variants, especially
the raw value and data quality features, cannot be reflected in SimaPro.

Therefore, the PSILCA SimaPro version is similar to the PSILCA Starter variant in openLCA: So-
cial indicators are provided as risk-assessed elementary flows for every process. Further, every data-
set contains information about data sources and year of the data point. The cut-off in PSILCA
SimaPro, however, is higher than in PSILCA Starter — 1E-4 in SimaPro vs. 1E-5 in Starter — in or-
der to allow calculations in reasonable time.

2 Goal of this text

Because of these differences, especially the higher cut-off in SimaPro, it is important to test how
strongly analysis results vary among both softwares. It is, therefore, the goal of this text to compare
inventory and impact assessment results calculated for the same product systems with each PSILCA
version.

3 Method

To compare analysis results of PSILCA in openLCA and SimaPro, two representative product sys-
tems for the industry sector “Agriculture” in Afghanistan and the commodity “Basic Construction”
in Germany were calculated in each software without an additional cut-off. Then, inventory and im-
pact assessment results were compared on the basis of absolute values and normalized variation co-
efficients as a relative dispersion measure. Findings are presented by different visualizations.

4 Results

4.1 Inventory results

Figure 1 — Figure 3 show the inventory results of the selected product systems.

The graphs in Figure 1 display the results of flows, i.e. risk-assessed indicators, over the life cycles
of the product systems, measured in worker hours. The blue graphs show results calculated in
SimaPro, the orange ones show results of openLCA.



PSILCA result comparison PSILCA

LCI for Agriculture/ Industries/ Afghanistan

0,3
0,25
2 0.2
>
9]
ey
5 0,15
<
g o1
0,05
0
L B B T e R R R e O o A e IO e R o R R e O e O e A o O R e R e O e A T O o TR TR e O e R e O e O o |
HANN TN ONO0ODNDO A AN NN ONOODO A AN MSTS W ONN0 O O
™ A A A A AN AN AN AN AN AN AN AN ANANNMm
Flows (risk-assessed indicators)
@ | C| in SimaPro = e |C| in Starter in openlLCA
LCI for Basic Construction/ Commodities/ Germany
0,014
0,012
0,01
2
=
2 0,008
=
@
=< 0,006
=]
=z
0,004

0,002 g‘l

0

o o S e B e T T e B e B e

L T e T e T e e O e O e T B | = = — v e B e T e B T e B o
Mg N O M~ M N o~ o AN N w ™~ W
— o~ [ o B o B o B o B Y I )

301

— L I L T B I B )

Flows (risk-assessed indicators)

s | C] in SimaPro s | C in Starter in openlCA

Figure 1: Life cycle inventory for Agriculture/ Industries/ Afghanistan (above) and Basic Construc-
tion/ Commodities/ Germany (below)

Both diagrams show that the absolute and relative inventory results do not vary strongly between
both soft-wares.

The same findings are illustrated by the colour scales in the following tables (Figure 2) visualizing
low values of each software’s inventory result scales in dark red and high values in dark green.
Only regarding a few cases, especially flows with low worker hours (lower than 9.6 s for
“Agriculture” and below 1.75 s for “Basic Construction” in openLCA, respectively) and, hence, low
importance of these social risks over the life cycle, the order of inventory results varies slightly
between both database versions. This is the case where the colours are different between adjoining
values of the softwares.
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Mo Substance Unit  LClin SimaPro LClin Starter in openLCA
262 Social security expenditures; very low risk h 0,001613694 0,001838371
60 Extraction of biomass (related to population); medium risk 0,001481849 0,001884375
210 Public expenditure on education; medium risk 0,001656251 0,001901785
298 Youth illiteracy rate, male; very low risk 0,001486709 0,001947532
249 Sanitation coverage; no data 0,001920911 0,001960746
175 Minimum wage, per month; low risk 0,001317756 0,001973842
86 Frequency of forced labour; very low risk 0,001672012 0,001997979
53 Extraction of biomass (related to area), low risk 0,001562196 0,002028308
41 Drinking water coverage; low risk 0,001759061 0,002047654
303 Youth illiteracy rate, total, very low risk 0,001724219 0,002172322
265 Trade union density, medium risk 0,00181706 0,002213758
264 Trade union density; low risk 0,001694279 0,002233165
167 Level of industrial water use (related to total withdrawal); very high risk 0,001727841 0,002233461
257 Social security expenditures; high risk 0,001765785 0,002277957
188 Pollution level of the country; low risk 0,001944871 0,00229482
16 Children in employment, female; no risk 0,001928265 0,002413117
23 Children in employment, male; no risk 0,002108632 0,002414063
30 Children in employment, total; no risk 0,00180403 0,002425797
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a) Inventory results for Agriculture/ Industries/ Afghanistan
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No Substance Unit  LClin SimaPro LClin Starter in openLCA
0,000206551 0,000315931
0,000265865 0,000317089
0,000233126 0,000328163
0,000198865 0,000330035
0,000292084 0,000331973
0,000210118 0,000334712
0,000227082 0,00033525
0,0002408 0,000340731
0,000291367 0,000344797
0,000298973 0,000346162
0,000248352 0,000358711
0,000314598 0,000364294
0,000247729 0,000367953
0,000309364 0,00037795

168 Level of industrial water use (related to total withdrawal); very low risk h
187 Pollution level of the country; high risk h
193 Presence of anti-competitive behaviour; high risk h
42 Drinking water coverage; medium risk h
107 Health expenditure, out-of-pocket; medium risk h
75 Extraction of industrial and construction minerals; very low risk h
133 llliteracy rate, female; very high risk h
228 Rate of non-fatal accidents at workplace; no data h
83 Frequency of forced labour; medium risk h
178 Minimum wage, per month; very high risk h
117 Health expenditure, total; high risk h
143 llliteracy rate, total; very high risk h
280 Weekly hours of work per employee; low risk h
3 Active involvement of enterprises in corruption and bribery; nodata h
200 Presence of indigenous population; medium risk h 0,000322087 0,000400909
60 Extraction of biomass (related to population); medium risk h 0,000326939 0,000405641
222 Rate of fatal accidents at workplace; no data h 0,000315466 0,000414114
109 Health expenditure, out-of-pocket; very high risk h 0,000255995 0,000418038
104 Health expenditure, external resources; very low risk h 0,000328354 0,000437302
77 Extraction of ores; low risk h 0,000351593 0,000439928
29 Children in employment, total; no data h 0,000307849 0,000443832
15 Children in employment, female; no data h 0,000356636 0,000452538
22 Children in employment, male; no data h 0,000355893 0,000460813
175 Minimum wage, per month; low risk h 0,000363501 0,000461381
208 Public expenditure on education; high risk h 0,000388675 0,000462009
130 llliteracy rate, female; high risk h 0,000323967 0,000466631
111 Health expenditure, public; high risk h 0,000328474 0,000470731
250 Sanitation coverage; very high risk h 0,000369114 0,000478488
276 Unemployment rate in the country; no data h 0,000370301 0,000481241
69 Extraction of fossil fuels; very low risk h 0,000370663 0,000482997
63 Extraction of biomass (related to population); very low risk h 0,000264746 0,000486264
230 Rate of non-fatal accidents at workplace; very low risk h 0,000264746 0,000486264
219 Rate of fatal accidents at workplace; high risk h 0,000264746 0,000486264
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b) Inventory results for Basic Construction/ Commodities/ Germany

Figure 2: Life cycle inventory for Agriculture/ Industries/ Afghanistan (a) and Basic Construction/
Commodities/ Germany (b). Colour scales show range of values for SimaPro (l.) and openLCA (r.)
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This is underpinned by the normalized variation coefficients (= standard deviation/ mean value) of
the respective values of each flow (see Figure 3). In 80% of the inventory results of “Agriculture”
and 70% of the “Construction” results the variation coefficient is below 0.2.

Variation coefficient for Agriculture/ Industries/ Afghanistan
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Figure 3: Variation coefficients of inventory results of both softwares for Agriculture/ Industries/ Af-
ghanistan (above) and Basic Construction/ Commodities/ Germany (below)

4.2 Impact Assessment

Figure 4 and Figure 5 show the results of impact assessment for the same product systems.

The graphs in Figure 4 illustrate that also the results of impact assessment differ only very slightly
between both PSILCA versions. This refers to the absolute values as well as to the order of impact
categories in each software.



PSILCA result comparison

Figure 4: Impact Assessment calculated with both softwares for Agriculture/ Industries/ Afghanistan
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The calculation of the variation coefficients of data for each impact category confirm these findings.

For “Agriculture” in Afghanistan the coefficient is always below 0.015 and for “Basic construction’
in Germany it doesn’t exceed 0.21, so much lower than for the inventory results. This means that

absolute values of impact assessment vary very slightly (see Figure 5).
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Figure 5: Variation coefficients of impact assessment of both softwares for Agriculture/ Industries/ Af-
ghanistan (above) and Basic Construction/ Commodities/ Germany (below)

5 Conclusion

The analysis of inventory and impact assessment results calculated for the product systems “Agri-
culture/ Industries/ Afghanistan” and “Basic construction/ Commodities/ Germany” with PSILCA
SimaPro and PSILCA Starter (in openLCA) shows that — despite the different cut-off criterion —
results are very similar.

While the absolute values of inventory results vary slightly for some flows with low importance
regarding their overall working time across the life cycle, results of impact assessment are almost
the same between SimaPro and openLCA. This applies both to absolute and to relative values (i.e.
order of impact categories).

Therefore, both PSILCA versions can be used to calculate inventory results and impacts. Outcomes
are equally reliable.



