
	
	 	
	

	
	

 

Resource and Waste Implications of  
Evolving Product Ecosystems 

 

Abstract 
Electronic waste is a well-studied but still intractable issue: much is known about environmental impacts 

of e-waste disposal and the design, economic, and policy complexities of e-waste recycling. However, 
sustainable solutions are still challenging to put in practice and cannot keep pace with the rising tide of 
consumption.  Some of these challenges are rooted in the sustainability methods used to inform e-waste 
management. Fundamentally, e-waste assessments are “backwards-looking”, analyzing products that are well 
established in the market, a simplification often necessary due to data and modeling limitations. However, to 
adequately inform policy, design, and management, analyses must be more comprehensive and 
proactive. These challenges are not unique to electronic waste, and in fact are echoed across emerging 
technology domains, such as nanotechnology, clean energy, and biofuels. This presentation will overview how 
concepts from ecology have been adapted to more holistically model resource and waste implications of 
emerging product and industrial systems. The main case study is that of the consumer electronics “ecosystems,” 
by way of a material flow analysis applied to the major technology products owned and used in U.S. households 
from 1990-2015. Interestingly, while new product adoption continues to rise, the overall mass of the e-waste 
stream has actually begun to decline. The products in the electronics ecosystem have also diversified, leading 
to new challenges:  The trend towards small, mobile devices has led to greater needs for lithium-ion battery 
recycling and new business models for recyclers accustomed to deep disassembly of high-mass products like 
computers and TVs. In addition to sharing these results, the presentation will also provide high-level examples 
of how new insight can gained by adapting and applying ecological models to systems including lithium-ion 
batteries, engineered nanomaterials, and the food-energy-water nexus. 

	

Dr. Callie Babbitt 
Associate Professor, Golisano Institute for Sustainability 
Rochester Institute of Technology 
 

Dr. Callie Babbitt is an Associate Professor in the Golisano Institute for Sustainability at 
Rochester Institute of Technology, where she conducts research to proactively quantify 
and minimize environmental impacts of emerging technologies.  Callie’s research group 
creates new methods and models in the field of industrial ecology that are inspired by the 
study of ecological systems in nature. They apply these models to study sustainability 
challenges and solutions for food waste management, consumer electronics, lithium-ion 
batteries, electric vehicles, and nanomaterials.   
She translates this research into courses at RIT in Sustainability, Architecture, and 

Industrial Design and into informal education programs at the K-12 level.  Her collaboration with Rochester-area 
schools and Women in Engineering at RIT aims to increase the number of female students who pursue science, 
engineering, and sustainability degrees and careers.  These efforts have been recognized by national and 
international academic and research communities. In 2013, Callie was awarded the Faculty Early Career 
Development (CAREER) Program Award by the National Science Foundation, and in 2011, she received the 
AT&T Technology and Environment Award for her research and teaching efforts in sustainability. 
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