
Photo from iStock-627281636

Paper and Plastics in Landfills: 
The Missed Opportunity

Anelia Milbrandt
Paper & Plastics Recycling Conference
October 24, 2024



NREL    |    2

NREL and Waste Resources Research

• U.S. Department of Energy 
Laboratory

• Leadership in clean energy research, 
development, and deployment

• Waste resources research:
– Focus on landfilled waste 
– Generating subnational level data
– Approach: 

• Bottom-up (on-site data for 1,776 
landfills and 85 combustion facilities)

• Waste composition studies (>50)   
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Plastic and Paper/Cardboard 
Waste Management in the U.S.

• Paper/cardboard is typically the 
largest MSW category 
generated

• Together, paper and plastic 
materials constitute about 40% 
of MSW managed in the U.S.

• A significant amount is 
landfilled 

Milbrandt, A., Coney, K., Badgett, A., Beckham, G. T. "Quantification and evaluation of plastic waste in the United States". Resources, Conservation and Recycling. Volume 183, August 2022
Milbrandt, A., J. Zuboy, K. Coney, and A. Badgett. “Paper and cardboard waste in the United States: geographic, market, and energy assessment.” Waste Management Bulletin 2: 21–28. December 2023.
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Paper and Cardboard Waste 
Management in the U.S. 
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Losses to the U.S. Economy

Market Value

Disposal costs

Embodied energy

Energy source

Paper/Carboard Plastics

$4 B $7.2 B

Milbrandt, A., Coney, K., Badgett, A., Beckham, G. T. "Quantification and evaluation of plastic waste in the United States". Resources, Conservation and Recycling. Volume 183, August 2022
Milbrandt, A., J. Zuboy, K. Coney, and A. Badgett. “Paper and cardboard waste in the United States: geographic, market, and energy assessment.” Waste Management Bulletin 2: 21–28. December 2023.

$4 B $2.3 B

2.2 EJ 
(9% of industrial 

energy consumption)

3.4 EJ 
(12% of industrial 

energy consumption)

1 EJ 
(4% of industrial 

energy consumption)

1.5 EJ 
(5.5% of industrial 

energy consumption)
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Geographic Distribution of Landfilled 
Paper and Cardboard Waste 

Milbrandt, A., J. Zuboy, K. Coney, and A. Badgett. “Paper and cardboard waste in the United States: geographic, market, and energy assessment.” Waste Management Bulletin 2: 21–28. December 2023.
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Key Takeaways

No surprise on plastics: Recovery rates remain low
Major insights on waste patterns:

• More paper is landfilled than previously thought
• Paper recycling rates are lower than previously thought
• Paper and plastic together make up 40% of total MSW managed

Missed opportunity for resource and energy recovery: Landfilling 
wastes the potential to recover valuable materials and the energy used 
in their production
Financial impact of landfilled paper and plastics: 
• Over $11 Billion in lost market value 
• Plus $6 Billion in disposal costs
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Thank you!

This work was authored by the National Renewable Energy Laboratory, operated by Alliance for 
Sustainable Energy, LLC, for the U.S. Department of Energy (DOE) under Contract No. DE-
AC36-08GO28308. Funding provided by the U.S. Department of Energy Office of Energy 
Efficiency and Renewable Energy Bioenergy Technologies Office. The views expressed in the 
article do not necessarily represent the views of the DOE or the U.S. Government. The U.S. 
Government retains and the publisher, by accepting the article for publication, acknowledges 
that the U.S. Government retains a nonexclusive, paid-up, irrevocable, worldwide license to 
publish or reproduce the published form of this work, or allow others to do so, for U.S. 
Government purposes. 
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