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Main Challenges

Sustainability Assessment in Product Configuration

> Customer Demand
> Feasibility for SMEs
> Number of Variants due to Mass Customization

> How can we evaluate configurations &
provide the sustainability information?
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Ecologic Dimension

Life Cycle Assessment (LCA)
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LCA according to ISO 14040-14044

>

Goal & Scope
Definition

. Impact
>> Inventory Analysis >> Assessment

>> Interpretation >




Related Work

Configuration & Sustainability Assessment

Integrating specific indicators
* Life Cycle Costing [18]
* Global Warming Potential [27]

Configuration

Integrating multiple indicators,
but not information on how to
evalute a modular product [9]

Strong focus on
e Better sustainability by MC? [6]
* Economic & social indicators [20]

Mass
Customization

Evaluation of complete solution
spaces [5]
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INTEGRATING
SUSTAINABILITY INFORMATION




Integrating Sustainability Information

LCA in the Context of Configuration
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LCA according to ISO 14040-14044

Goal & Scope
Definition

) Impact .
>> Inventory Analysis >> Assessment >> Interpretation >

Product Model from the
Configuration Knowledge
Base

System Inputs and Outputs

Generic Sustainability
Assessment

Visualization in Product
Configurator

| eco nvent
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ecoinvent Database and the Ecologic Scarcity Method (ESM)

Ecoinvent Database

econvent 18.121 data sets (Version 3.6)
* Selected LCA Method: Ecologic Scarcity Method (ESM)
* Assessment result: Eco-Points (EP)

Activity Region Assessment Basis Assessment
Steel China 1t 5.500 EP
Laser Welding Germany 1m 250 EP
Electricity High Voltage Germany 1 kWh 200 EP
Transport Container Ship Global 1 (t*km) 1.000 EP
Lubricating Oil France 1m?3 3.000 EP
Recycling Plastic End Consumer Switzerland 1t 100 EP
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* These components are usually part of a configurator.
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CHALLENGES




Configuration-specific LCA Challenges

LCA Level of Detail
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> Configuration with
lowest total weight
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> Sensitivity analysis
needed

(@]
e
wn
2UYM140S



SOFTWARE
wn
<
&

Trailer Coupling
Chassis

B-90

— [ ] CH-330 (Standard)

Technical Model
Motor

[] 120HP
No

Gasoline
[ ] Diesel
90 HP

Yes
[]

Sales Model
Fuel
Power
Trailer Coupling




r——_—_e—_e—e—,e—,e— e e e e e e e e e — — — ————— —

Sales Model Technical Model
Motor Motor
Fuel
B-90
Gasoline 1
[] B-120
[] Diesel ———
[ ] D-90
Power P (] p-120
90 HP %
L~
[] 120 HP %/ Trailer Coupling

TC-210

Trailer Coupling /

[x] Yes < |
|
|

[ ] No

Chassis

[ ] CH-330 (Standard)

| [x] CH-530 (Reinforced)

Basic Vehicle

(@]
e
wn
2UYM140S



OUTLOOK




Visualization

Prototype

Angebot

v Preistbersicht

Name

v Auto
Antriebsstrang
Interieur
Exterieur

Zusammenfassung

Euro [€]

Gesamtpreis

10.000,00
4.500,00
20.000,00

34.500,00

Global
Warming [UBP]

Gesamtpreis

30.000,00
1.800,00
5.000,00

36.800,00

Total [UBP]

Gesamtpreis

100.000,00
14.000,00
50.000,00

164.000,00

Q. Suche nach ...

v Innenausstattung
Sitze * @

Keine Auswahl

Standardsitze

Sportsitze

Konfiguration abschlieBen

Euro [€]
Total [UBP]
Globa Warming GW [UBP]

GW [UBP]: +200,00
Total [UBP]: +1.000,00
Euro [€]: +100,00

GW [UBP]: +220,00

Total [UBP]: +1.200,00
Euro [€]: +500,00
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Discussion

Next Steps

o v:, > Evaluate in industry scenario
"

@S , How handle other indicators?
B

v

Enable sensitivity analysis
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Standardization
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