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Anticipatory LCA is:

Research policy and funding (public and private)
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lllustration of Stochastic Characterization factors and
sensitivity of parameters

Characterization factors
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Impact Category

___aSi_ | Cdle | Multi-Si__| RibbonSi
SD Mean SD Mean SD

Mean SD Mean

Agricultural land m2a 4.9E-4 1.9E-4 6.9E-4 2.0E-4 1.2E-3 3.6E-4 1.0E-3 3.0E-4
Climate change kg CO2 eq 1.6E-2 4.1E-3 1.3E-2 2.5E-3 1.9E-2 4.0E-3 1.7E-2 3.6E-3 2.2E-2 4.8E-3
Fossil dep kg oil eq 4.1E-3 1.1E-3 3.3E-3 6.8E-4 5.0E-3 1.1E-3 4.4E-3 9.1E-4 5.8E-3 1.3E-3
Freshwater ecotox kg 1,4-DB eq 7.3E-6 2.4E-6 7.7E-6 2.3E-6 9.4E-6 2.8E-6 9.6E-6 2.7E-6 9.5E-6 2.7E-6
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lonising radiation
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Terrestrial acid kg SO2 eq 1.2E-4 3.1E-5 1.1E-4 2.3E-5 1.4E-4 2.9E-5 1.3E-4 2.7E-5 1.6E-4 3.4E-5

Terrestrial ecotoxicity kg 1,4-DB eq 2.4E-6 9.8E-7 3.0E-6 1.3E-6 3.5E-5 3.4E-5 3.9E-5 3.0E-5 3.4E-5 2.8E-5

m2a 1.9E-4 5.7E-5 1.8E-4 4.6E-5 2.1E-4 5.3E-5 1.9E-4 5.1E-5 2.3E-4 6.5E-5
m3 8.9E-2 2.6E-2 5.9E-2 1.4E-2 3.1E-1 8.8E-2 2.3E-1 5.7E-2 2.9E-1 7.7E-2

Urban land occup
Water Dep




Tradeoff significance

Impact Category Avg area Top
Eq.9 2

1 Water depletion 0.26 CdTe / A-Si

2 Terrestrial ecotoxicity 0.37 A-Si / CdTe

3 Marine eutrophication 0.40 A-Si / CdTe

4 Ozone depletion 0.48 A-Si / CdTe

5 Agricultural land occupation 0.51 A-Si/ CdTe

6 Photochemical oxidant 0.54 CdTe / A-Si

7 Climate change 0.56 CdTe / A-Si

8 Fossil depletion 0.57 CdTe / A-Si

9 Particulate matter formation 0.67 CdTe / A-Si
10 Terrestrial acidification 0.73 CdTe / A-Si
11 Marine ecotoxicity 0.75 A-Si / CdTe
12 Metal depletion 0.78 Ribbon-Si / Single-Si
13 Freshwater ecotoxicity 0.79 A-Si / CdTe
14 Urban land occupation 0.83 CdTe / A-Si
15 Human toxicity 0.84 A-Si / CdTe
16 Natural land transformation 0.84 CdTe / A-Si
17 lonising radiation 0.85 CdTe / A-Si
18 Freshwater eutrophication 0.88 A-Si / Ribbon-Si
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Probability Density

Stochastic multi attribute analysis (SMAA):
Outranking
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Stochastic multi attribute analysis (SMAA):
Weights

0,050

0.045

0.040

0,035

0.0z20

0025

0,020

0,015

0.010

0,005

0,000
[

Probability Distribution Weights

[Default]
All Inclusive

40 45 50 55 60 65 YO O 7S
o - "

Weight Value ’

80 85

90 95

100

[Default]

»|Biased)

W3

0,075
0,070
0.0585
0.060
0,055
0,050
0,045
0,040
0.025
0,020
0,025
0,020
0,015
0.010
0,005
0,000

[Biased]

40 45 50 55 60 &5

Weight Value

Set Preference
AN
] =) 10 15 20 25 20 35 70 75 20 25 20 Q5 100




—
G

SMAA-LCA

| Load New Data... | | Run Analysis | | Save Results

| Loaded Data | Settings |

ot i

o= L[5, S|

Alternative Ranking Distributions

-
General Settings = | Alternative Ranking Distributions
Area Type |I.|ean Areas | -~ | 100
20
20
Number of Indicators 18—
| H 70
= &80
g
Monte Carlo Runs [ 1,000} 5 so
o
40
30
Distribution [poF [~]
20
10
s}
Overlap Rankings Overall Results r Contribution Analysis r Weights
Probability Distribution Conr
0.07
0.06
0.05
0.04
0.03
0.02
0.01
0.00
0.0E0 1.0E-1 2.0E-1 3.0E-1 4.0E-1 S.0E-1 6.0E-1f
Overall Environmental Prefel

—
WaterD
—
TerrestrialEcotoxicity f
—
OzoneDepletion "
—
AgriculturalLandOcc
—
\ftochemicalOxidantFormation
1
ClimateChange
—
MarineEutrophication f
—
FossilDepletion "
. —
ParticulateMatterFormation
—
TerrestrialAcidi
; —
MarineEcotoxicity
1
MetalD
—

0.070 4
0.065
0.060
0.055
0.050
0.045

ji;‘; jingle - Si
=064% Last

0,030

PDF

A S —— CdTe —— hiuki-5Si
Simgle- 5i
‘ !

dTe
B50% first

Ribbon- Si

Overall Environmental Preference

0,025 H
0.020 1 A-Si
0.015 | J’ 40% firs
0,010 -
{ \
0.00% y
a.000 4 nz"ﬁ"k ray % _A_:'Q. -"II v ' Lf‘ o 3 9 BeSt
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.2 1.0




PDF

CIS first order (relative evaluation)
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Final remarks

e LCA for technology design

* Feedback: Data/experiment prioritization

* Inclusion of stakeholder values

* Incorporation of uncertainty in the decision

Social Context
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