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1- What is the role of geographical information in sustainable product service system design? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- How can designers use geographical information to make better decision ? 
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3- How localization as much as possible could have improvement in sustainability? 
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Product  & Environment Link  

 

Life cycle Assessment (LCA) 

One of the techniques to assess 

environmental impacts associated 

with all the stages of a product's life 

from-cradle-to-grave.  

 

Inventory:  

• Country level data  

• Uncertainty data 

• Low/high population density  

 

Impact assessment: 

• Global Warming 

• Ozone Depletion 

Environment  & Geography Link 

 

Regionalization in Life cycle 

Assessment (RLCA)  

A technique to improve the accuracy 

and precision of life cycle assessment 

(LCA) results. 

 

Inventory:  

• Regional/ Local level data  

• High certainty data 

 

Impact assessment: 

• Acidification  

• Eutrophication 

• Land Use 

• Resource Consumption 

 

LCA 

RLCA 

Environmental View 



Problem 

Definition 
State of the art  Hypothesis Methodology Case Study Conclusion Introduction 



Geography Environment 

LCA 

RLCA 

Product 

? 

Problem 

Definition 
State of the art  Hypothesis Methodology Case Study Conclusion Introduction 

• If we connect Product, Environment and Geography information, then we will be able to use geographical 

information in design process. 

• If we access geographical information, we will be able to regionalize product design to be more sustainable 



• Implementation of UML in 

software inside of  PLM 

approach 

 

 

• To use the software for 

validation step 

 

• Flashlight Re-design 

based on Champagne-

Ardenne region 

 

• Final Case study for 

validation 

 

• To show that geography 

has relation with product 

and environment or not 

• Case study selection 

• Building (UML) for case 

study 

 

 

• To find the relation 

between geographical , 

product and 

environmental data 

 

1- Data Model 
Proposal 

2- Tool Proposal 3- Validation 
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Class Diagrams to link between three areas based on Core Product Model 
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UML Class Diagram: 

Association 

Aggregation   

Composition 
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Redesign of a Plastic Flashlight produced in US in Champagne-Ardenne regions characteristics 
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To start Re-Design process , we need geographical information about the region 
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Redesign 

Local Business     
in France 

Polyethylene 
from Russia 

3570 km 

Company 

Bio based 
materials 

100 km 

Plastic Head 

Polyethylene  
Injection 

Assembly 

 Cap 

Manuf. 

Flashlight 

Head Barrel EOL 

Disassembly 

Plastic LED Lamp Battery Wire 

 Cap, Head and Barrel 

Bio based 
materials 

Manuf. 

Bio based materials :  
Corn, Tapioca, Wheat, Potato, Rice, 



OpenLCA – Eco-Transport 

LCA results in terms of product materials and transportation (From from-cradle-to-grave)  
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Integrated data model enables designing a more sustainable product service  systems  

 

Industrial system / Building scale Territory Scale 

Modeling and designing  
the building lifecycle in PLM 

Building Lifecycle Assessment 

Collecting data and monitoring Simulation Observation 
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Application for Future:  

 

• Urban planning  

• Industrial System designing 

 

 

 

 

 

 

Results for Future: 

 

• Improving the design intellectual capital’s of companies and maturing the structure of PLM 

• Regionalization of design 

• Positive impacts on social and economical dimensions of sustainability  
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