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MOTIVATION



Sustainability Assessment in Product Configuration

Main Challenges

› Customer Demand

› Feasibility for SMEs

› Number of Variants due to Mass Customization

› How can we evaluate configurations & 

provide the sustainability information?



BACKGROUND
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Sustainability

Background

Sustainability is a principle of action in which resources are only used 

to the extent that their natural regenerative capacity is not restricted.



Sustainability

Background

Social
Sustainability

Economic
Sustainability

Ecological
Sustainability

[20]



Life Cycle Assessment (LCA)
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Configuration & Sustainability Assessment

Related Work

Configuration
Mass 

Customization

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

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

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

Evaluation of complete solution
spaces [5]



INTEGRATING 

SUSTAINABILITY INFORMATION



LCA in the Context of Configuration

Integrating Sustainability Information

LCA according to ISO 14040-14044

Goal & Scope
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Inventory Analysis
Impact 

Assessment
Interpretation

Product Model from the
Configuration Knowledge 

Base
System Inputs and Outputs
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Visualization in Product 
Configurator



ecoinvent Database and the Ecologic Scarcity Method (ESM)

Background

Activity Region Assessment Basis Assessment

Steel China 1 t 5.500 EP

Laser Welding Germany 1 m 250 EP

Electricity High Voltage Germany 1 kWh 200 EP

Transport Container Ship Global 1 (t*km) 1.000 EP

Lubricating Oil France 1 m³ 3.000 EP

Recycling Plastic End Consumer Switzerland 1 t 100 EP

…

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



Architecture Adaptions
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* These components are usually part of a configurator.
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CHALLENGES



LCA Level of Detail

Configuration-specific LCA Challenges

› Configuration with 

lowest total weight

› Sensitivity analysis 

needed
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OUTLOOK
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Next Steps

Discussion

› Evaluate in industry scenario

› How handle other indicators?

› Enable sensitivity analysis

› Standardization



Thank You!



RESOURCES



Resources

Literature

› [5] Claudio R. Boër, Paolo Pedrazzoli, Andrea Bettoni, and Marzio Sorlini, Mass customization and sustainability: An assessment framework 
and industrial implementation, Springer, London, 2013.

› [6] Claudio R. Boër, C. Redaelli, D. Boër, and M. T. Gatti, ‘Mass Customization and Personalization: A Way to Improve Sustainability Beyond 
a Common Paradox’, in Customization 4.0, eds., Stephan Hankammer, Kjeld Nielsen, Frank T. Piller, Günther Schuh, and Ning Wang, pp. 
237–250. Springer International Publishing, (2018).

› [9] Claudia Erdle, Samuel Mathes, Dominik Morar, Heiner Lasi, and Hans-Georg Kemper, ‘Erweiterung des Produktkonfigurationsprozesses 
um Aspekte der Nachhaltigkeit Konzeption eines Prototyps für die industrielle Produktion’, in IT-gestütztes Ressourcen- und 
Energiemanagement, eds., Jorge Carlos Marx Gomez, Corinna Lang, and Volker Wohlgemuth, 199–208, Springer, (2013).

› [18] Nicola Ganter, Daniel Kloock-Schreiber, Paul Christoph Gembarski, and Roland Lachmayer, ‘Including Maintenance Services in the 
Solution Space - Considering Life Cycle Costs in Product Configuration’, in 22nd International Configuration Workshop, eds., Cipriano Forza, 
Lars Hvam, and Alexander Felfernig, p. 68, (2020).

› [20] Paul Christoph Gembarski, Thorsten Schoormann, Daniel Schreiber, Ralf Knackstedt, and Roland Lachmayer, ‘Effects of Mass 
Customization on Sustainability: A Literature-Based Analysis’, in Customization 4.0, eds., Stephan Hankammer, Kjeld Nielsen, Frank T. Piller, 
Günther Schuh, and Ning Wang, pp. 285–300. Springer International Publishing, (2018).

› [27] Maxence Rousseau, Khaled Medini, David Romero, and Thorsten Wuest, ‘Configurators as a means to Leverage Customer-Centric 
Sustainable Systems - Evidence from the 3D-Printing Domain’, Procedia CIRP, 96, 103–108, (2021).

› [29] Stephan Schwarze and Paul Schönsleben, ‘Recent Developments in the Configuration of Multiple-Variant Products: Application
Orientation and Vagueness in Customer Requirements’, in Advances in Production Management Systems, eds., Norio Okino, Hiroyuki 
Tamura, and Susumu Fujii, IFIP - The International Federation for Information Processing, 243–254, Springer, (1998).



Workflow for Modelers
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