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Product Design for Sustainability 

Sustainability: 
“development that meets the needs of the present without 
compromising the ability of future generations to meet their own 
needs” [1] 

 

 

Sustainable Products: 
“products that provide environmental, societal, and economic benefits 
while protecting social health and welfare, and maintaining the 
environment over their full life cycle from raw materials, extraction, and 
use, to eventual disposal and reuse [2] 

[1] Brundtland Commission, “Our Common Future: From One Earth to One World”, 1987. Oxford University Press, pp 22-23 IV.!
[2] The Institute for Market Transformation to Sustainability (MTW), Sustainable Products Corporation, Washington, D.C http://
MTW.sustainableproducts.com!



Sustainable Engineering 

•  Sustainability is today’s “key driver” for innovation  

•  Like the IT revolution and the Quality revolution, moves 
toward sustainability and sustainable engineering are the 
current paradigm  

•  Product Development 

•  Manufacturing 

•  Energy Production 

•  Barriers to implementation 
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Nidumolu et al., 2008; Lubin and Etsy, 2010;!



How do we make 
Sustainable Products 
Cheaply and  
More Efficiently? 
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Sustainable 
Design!

Energy 
Systems 

Optimization!

Wind!

Micrositing! Geometry 
Selection!

Advanced 
Modeling!

SOTA 
Methodology!

WECs! Hybrid 
Systems!

Sustainable 
Product 
Design!

Sustainability 
from the Early 
Design Phase!

Computationa
l tools!



Life Cycle Analysis 
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How do product developers make sustainable 
design decisions now? 
•  Software 

•  GaBi 
•  Sustainable Minds 
•  Solidworks Sustainability 
•  SimaPro 
•  TEAM 
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Sarkar P., Rachuri S., Suh H., Lyons K., and Sriram R. D., 2009, “A Measure of Product Sustainability Based on Triple Bottom Line,” ASME Internation Design 
Engineering Technical Conferences and Computers and Information in Engineering Conference, San Diego, CA, USA.!



Techniques to Reduce Environmental Impact 

1.  Design to minimize Material Usage 
2.  Design for Disassembly 
3.  Design for Recycling 
4.  Design for Remanufacturing 
5.  Design to minimize Hazardous Materials 
6.  Design for Energy Efficiency 
7.  Design for Regulations and Standards 
 

Otto, K. and Wood, K., (2001) Product Design: Techniques in Reverse Engineering and New Product Development, Prentice Hall!



Design to Regulations and Standards  
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Consumer Product Safety 
Improvement Act (2008)!

EPA Clean Air Act!
(1970)!

EPA Clean Water Act!
(1977)!

EPA Comprehensive 
Environmental Response, 

Compensation, and 
Liability Act (1980), !

EPA Pollution Prevention 
Act (1990)!

OSHA Occupational Safety 
and Health Act (1970)!

OSHA Toxic Substances 
Control Act (1977)!

OSHA Food, Drug, and 
Cosmetic Act (1938)!

OSHA Resource 
Conservation and Recovery 

Act (1976)! ISO 14040: Environmental 
management - Life cycle 

assessment (2006)!

The Waste Electrical and 
Electronic (WEEE) 

Directive (2002)!
The Restriction of 

Hazardous Substances 
(RoHS) Directive (2002)! The Energy Using Product 

(EUP) Directive (2005)!



Potential Collaboration 
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Combining Design for 
the Environment and 
Design for Standards 
at the international 

level!

Computational tools 
for early sustainable 

design!

Sustainable product 
design automation!

Databases/online 
tools for 

understanding global 
product development 

standards!

Global sustainable 
manufacturing design 

automation!


