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Through the Policy Internship Program (PIP) at the University of Virginia School of 
Engineering and Applied Science (SEAS), students worked as science and technology 
policy interns at the American Society of Civil Engineers (ASCE), the National Institute of 
Building Sciences (NIBS), the Department of Energy’s Advanced Manufacturing Office 
(AMO), and  the National Rural Electric Cooperative (NRECA) during the summer of 2017.

PIP enabled collaboration amongst the interns of UVA and collaborating partner MIT, 
providing a network for connecting related experiences. Though the individual projects 
of the students were quite different, underlying connections in sustainability and energy-
related areas were discovered.

CONNECTIONS AND CONCLUSIONS

Responsible infrastructure construction and energy use will be critical in achieving 
the goals of ASCE, NIBS, DOE, and NRECA. In order to progress within the context 
of a changing climate, political atmosphere, and society, policy-making will 
require increased involvement of scientists and engineers, as well as increased 
inter-agency collaboration.

This project is a collaboration between ASCE, the World Bank,  and the Pan-American 
Federation of Engineering Societies (Unión Panamericana de Asociaciones de Ingenieros 
[UPADI]), which outlines an e-learning course for sustainable public infrastructure 
development in Latin America and the Caribbean (LAC).

•	 2017 ASCE Infrastructure Report Card gives the U.S. an overall grade of D+

•	 Deteriorating infrastructure presents opportunity for sustainable reconstruction

•	 Sustainability balances the Triple Bottom Line: the environment, society, and the economy

•	 ASCE Sustainability Road Map puts sustainability as ASCE’s core policy mission—in five 
years, 6 federal, 12 state, and 24 local agencies are to adopt sustainability into their 
contracting language

•	 Partnerships for the Goal (U.N. Sustainable Development Goal 17) help bridge knowledge 
gaps

 ◦ World Bank’s Knowledge Platform on Environmentally Sustainable Infrastructure 
Construction (KPESIC) in LAC provides online access to bilingual content on state-of-
the-art sustainable construction practices

 ◦ UPADI integrates the various engineering societies throughout North and South America

CITATIONS AND FURTHER READING
•	 Colker, Ryan M. “Outcome-Based Codes: Answering the Preliminary Questions.”  Strategic Planning for Energy and the Environment 

31, no. 4 (2012): 35-55. http://www.tandfonline.com/doi/abs/10.1080/10485236.2012.10491662.

•	 Degans, H. “Imec introduces new snapshot hyperspectral image sensors with mosaic filter architecture.” Phys.org. Last modified 
February 4, 2015. https://phys.org/news/2015-02-imec-snapshot-hyperspectral-image-sensors.html.

ACKNOWLEDGEMENTS
We would like to thank our supervisors, Michael Sanio of ASCE, Robert Montgomery of the World Bank, Mike McKittrick of the DOE AMO, Ryan J. Colker, J.D. and Henry L. Green of NIBS, and Keith Dennis of Strategic Initiatives at NRECA, as well as the ASCE, DOE AMO, 
NIBS, and NRECA staff for welcoming us into their offices and for their willingness to share their expertise with us. We would also like to thank PIP mentors Jim Turner, Michael Gorman, and Andrew Reynolds for their dedication to the program. We are grateful for the 
generous support of donors and friends of the program, including Barbara and Dudley White; the insights of our guest speakers; and the support of our fellow MIT and UVA interns.

This project focuses on the creation of a guidance document for jurisdictions regarding the benefits of incorporating 
outcome-based compliance paths into existing energy codes.

•	 Worked on energy efficiency initiatives, chiefly in the area of outcome-based compliance paths for energy codes

•	 Communities across the U.S. are in the process of creating and incorporating ambitious energy-use reduction 
goals and objectives

•	 Adjustments and modifications to the built environment provide significant opportunities for meeting these 
objectives, as buildings comprise 40% of the nation’s primary energy consumption

•	 As a result, reducing energy used by a community’s buildings will be central to achieving local governments’ 
energy reduction goals

•	 Combining components of the “whole building”—including operation, maintenance, and occupancy to analyze 
performance from a life-cycle approach—maximizes the potential for achieving system-level efficiencies

•	 Thought leaders in the building industry suggest that outcome-based compliance paths for energy codes could 
be particularly beneficial as communities strive to reach energy efficiency or greenhouse gas emission reduction 
goals

•	 Research culminated in authoring a comprehensive guidance document for cities interested in adopting an 
outcome-based compliance path in their current energy codes, including:

 ◦ Benefits of an outcome-based approach

 ◦ Proposed code language and analysis

 ◦ Target-setting guidelines

 ◦ Suggested enforcement mechanisms

This study involves research and input from subject matter experts about state of the art e-waste recycling 
technologies. The goal was to inform the Advanced Manufacturing Office’s REMADE Institute on strategic 
R&D investments in e-waste recycling technology. 

•	 Waste Electrical and Electronic Equipment (WEEE) has a high embodied energy and environmental 
footprint and poses health risks to developing countries

•	 Labor from U.S. prisons (UNICOR) and developing countries both compete with domestic e-waste 
recycling companies

•	 There is a major trend towards the refurbishing and re-manufacturing market, due to a decline in 
commodity material prices

 ◦ Robotic disassembly systems could allow for low-cost re-manufacturing

•	 Grinding energy efficiency is an active area of research for mining, and the findings could be applied 
to e-waste

•	 Key potential recycling technologies include:

 ◦ Active Disassembly Fasteners (pneumatic, heat-sensitive, soluble, shape-memory alloy)

 ◦ A tool to allow companies to forecast quantity/quality of recycled e-waste

 ◦ Low-cost hyper-spectral imaging technology such as Imec’s hyper-spectral CMOS sensor (Degans, 
2015)

•	 Technology improvements will help, but ultimately, a national e-waste policy is needed!!!

This study investigates ways to further cut carbon emissions in the home in order to drastically reduce 
the global carbon footprint beyond what is possible through current efforts.

•	 Central principle guiding this study: Electricity can be 100% emissions free, fossil fuels cannot

•	 Beneficial Electrification—the electrification of end-use applications currently powered by fossil 
fuels in order to directly cut carbon; further enables carbon-reduction strategies

•	 Emiciency—emissions efficiency

•	 Electric Vehicles:

 ◦ Using an electric car today is already better than using a gas car from an emissions standpoint

 ◦ Fuel cost savings of up to over 90% annually

 ◦ Seen as a potentially key component of the grid in the future (through demand response)

•	 Water Heaters:

 ◦ Need 32% renewable energy to equate an electric resistance to natural gas

 ◦ Electric heat pumps are already more emissions efficient

 ◦ Demand response programs currently use water heaters (these coincidentally lead to the use of 
low-carbon energy)

Left: Countries that signed the Basel Convention as of Oct. 2017; right, e-waste landfill site in Ghana
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The embodied energy and price of materials directly correlate . Image from Gutowski, Sahni, Allwood, 
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Top, ASCE’s evaluation of America’s infrastructure sectors; bottom, knowledge acquisition tool KPESIC and different 
methods of understanding Triple Bottom Line relationships

Comparison of energy code compliance paths

Key milestones in implementing an outcome-based compliance path

Electric vehicle CO2 emissions savings, 2017-2030

Water heater savings

•	 “Environmentally Sustainable Infrastructure.”  KPESIC.com. Last modified September 1, 2017. http://www.kpesic.com/.
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