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Allocation PSI




Allocation: your guaranteed discussion starter

Shares can be determined
by:

Environmental

* Physical properties burden B

(Mass, ENErgy CONTENT, ...)
* Economicvalue

e (Causality (binary)

Can be avoided:

e e.g. system expansion

\

Shared production
process
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share of B

share of B

Co-product A

Co-product B
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Economic Allocation

Critics: prices aren’t
physical; allocation

% of B
80% o Co-product A

shouldn’t depend on $800/t

markets. Environmental
burden B

— Shared production
process

\
J

Co-product B

Pr nents: pri n
oponents: prices ca 20% of B $200/t

capture real economic
drivers and product

functionality that
mass/energy allocation
misses.
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Economic Allocation Uncertainty

* Prices arevariable

* Markets for co-products can
move semi-independently

e |Leadsto allocation share
uncertainty

 Relevantuncertainty?

Can we quantify the

uncertainty due to
economic allocation.
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PSI

Real co-product prices, indexed to a common start (World Bank Pink Sheet / USGS DS140)
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Method pipeline PSI

Identify
co-products

Find ecoinvent activities allocated
by price. (502 activities,
1221 coproducts in v3.10)
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Identify
co-products

Find ecoinvent activities allocated
by price. (502 activities,
1221 coproducts in v3.10)

Method pipeline

v

Validate price
variance

Compare real historic commodity
price dispersion against the
assumed 10/20/40% SD

v

Perturb prices

Resample allocation-shares
with maxent_disaggregation
for correlated sampling.
Use global price variance.

v
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Inject into
Brightway MC

Rescale exchanges and inject as
custom datapackage, using
sequential sampling

PSI

v

Analyse results

Compare allocation-driven
uncertainty against other
uncertainty sources

23.09.2026



What is a realistic price ratio variability

Zinc mine operation
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PSI
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What is a realistic price ratio variability  PSI

zinc concentrats lead concentrat: pper concentrate, sulfide ore gold fined
0.0003 0.00020 0.0020 1.0000
< 0.9995
£ 0.0002 0.00015 0.0015
@
f;‘ 0.00010 0.0010 0.9990
E 0.0001 0.9985
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gold silver
* No good general answer, evenin
E .. . . .
limited data (mining, agriculture)
b=}
=]
(]

7 e T « Between 10-20% reasonable based
oo o on real world data examples.
. *  Run 10%,20%,40% to show the
e e e e f P P P & range of possible impact
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Uncertainty is non-negligible PSI

1221 modified activities — carbon footprint

1.2 Assumed relative price SD

1.0 10% (median=6.81%)

20% (median=13.56%)
0.8 [ 1 40% (median=26.87%)
0.6
0.4
- /Q\/
0.0

-2 —1 0) 1 2
l0g10 (CV %)
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Not homogeneously spread but no significant clustering

16: Sawmilling and planing of wood

07: Mining of other non-ferrous metal ores

19: Manufacture of refined petroleum products

17: Manufacture of pulp, paper and paperboard

24: Manufacture of basic precious and other non-ferrous metals
10: Manufacture of prepared animal feeds

42: Construction of utility projects

25: Treatment and coating of metals; machining

20: Manufacture of basic chemicals

31: Manufacture of furniture

13: Preparation and spinning of textile fibres

02: Logging

35: Electric power generation, transmission and distribution
01: Support activities for crop production

38: Treatment and disposal of non-hazardous waste

08: Quarrying of stone, sand and clay

03: Marine fishing

carbon footprint
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Score variability by ISIC division — modified activities only (1221 acts, 17 divisions)

remaining ecosystem quality damage
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35

remaining human health damage
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water scarcity footprint

——alllla
—_—
——
=
EESsceEE—
-
_—
_—
__————
e
——
=
==
T —
8
==
0 5 10 15 20 25 30 35

Coefficient of variation, CV (%)

23.09.2026



How does it compare?

Uncertainty magnitude by source — water scarcity footprint
Allocation (10%) 6.9%

13:9%

Allocation (20%)

27.3%

Allocation (40%)

21.3%

Native (pedigree)

Combined (10%) 14.7%

21.2%

Combined (20%)

32.4%

Combined (40%)

0 10 20 30
Median CV (%) among producer activities
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PSI

Uncertainty magnitude by source — remaining human health damage

Allocation (10%) 69%

Allocation (20%)

Allocation (40%) I 27.7%

Native (pedigree) |

Combined (10%) 1096.2%

1234.7%

Combined (20%)

1419.8%

Combined (40%)

0 500 1000 1500
Median CV (%) among producer activities
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Limitations & Outlook

* Price variance calibrated on limited sample of real-world data

* Uniform price variance despite evidence that it varies by activity

* Literature comparison to allocation method choice

 Case study to investigate real-world relevance
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Take away

14

Price-driven allocation uncertainty is real,
comparable to “standard” LCA uncertainty.

Arthur Jakobs
artos.Jakobs@psi.ch

PSI

Uncertainty magnitude by source — carbon footprint

Allocation (10%) 6.8%

13:6%

Allocation (20%)

26.9%

Allocation (40%)

17.4%

Native (pedigree)
Combined (10%) 13.1%

19.4%

Combined (20%)

31.0%

Combined (40%)

0 10 20 30
Median CV (%) among producer activities
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