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Design for Sustainability (DfS) is now the explicit goal of the product engineering field. 

However, available results, at least in the realm of electric-mechanical products, seem 

to be either too qualitative for use in detailed design or too particular for certain tasks 

to yield practical evaluation of the design. In any case, few results in the literature have 

provided sufficient theoretical justification of their development or scientific 

investigation of their applications. The objective of this work is to help remedy this 

situation: A new method titled “Rebirth Analysis” is developed to help guide engineers 

in evaluating their electric-mechanical designs towards satisfying the fundamental 

requirements of product sustainability, and use the specific results (i.e., measures) of 

the evaluation as feedback to improve the designs. Towards this end, this work analyzes 

theoretically, the requirements of sustainability against which product designs are 

evaluated; models the attributes of design for sustainability; determines the measures 

for the evaluation as they apply to the DfS attributes; and finally, implements these 

results into a tool that design engineers can use in their DfS work. The theoretical 

foundations of the analysis for the requirements of sustainable designs are multiplex, 

with pillars in utility theory, detailed design life cycle data, and product architectural 

data. The argument will be made that this data may be used to direct design decisions 

such that certain product sustainability objectives (e.g. the reduction of less recyclable 

materials, inseparable joints, and improved product arrangement) are met. The 

execution of this feedback will aid designers in optimizing life cycle objectives twofold: 

aligning each design component’s end-of-use strategy to both function and form, and 

modifying particular attributes that are directly affecting the product’s sustainability. 

These measureable attributes push designers to account for the “hidden” waste that 

naturally occurs from the iterative design process. The tool will yield an overall 

sustainability score and an end-of-use strategy for each part within the design. A 

number of case studies are conducted in the Multi-Disciplinary Design Laboratory 

through Rensselaer’s Senior Engineering Design project, to help reduce the concept to 

practice and show that the proposed method is both sound and valid, as established in 

these preliminary investigations.  


