Curbing waste improves global food
security but has limited
environmental benefits

UC Irvine, CU Boulder researchers find that better efficiency leads to more
consumption
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Steven Davis, UCI professor of Earth system science, says: “There is a tension
between the two objectives of eliminating food waste and increasing food security.
Improving supply chain efficiency and thereby lowering food costs could help make
food more affordable in less-advantaged countries. But, especially in those places,
we may need to adjust our expectations about the environmental benefits of



avoiding waste and loss.”
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Irvine, Calif., July 24, 2023 — Reducing waste is one way to help combat hunger around
the world, but stricter control over food loss and waste does not lead to better
environmental outcomes, according to researchers at the University of California, Irvine
and the University of Colorado Boulder.

In a paper published recently in Nature Food, the scientists stress that curbing food
spoilage increases the amount of produce in markets, which leads to lower costs. Cheaper
food encourages people to buy and eat more, offsetting the lowering of greenhouse gas
emissions when more goods reach tables.

“Let’s say the price of cereals goes down because of improvements in food system
efficiency; now you can afford to eat the same amount more often,” said lead author
Margaret Hegwood, a Ph.D. candidate in the Cooperative Institute for Research in
Environmental Sciences at CU Boulder. “Consumers respond to these price decreases,
purchasing more than they had before, which offsets some of the benefits of reducing the
food loss and waste.”

Co-author Steven Davis, UCI professor of Earth system science, said, “The elimination of
food loss and food waste has been promoted by scientists and advocates as a way to
reduce adverse environmental impacts of food production. There is a sound basis for this
reasoning: Loss and waste along the supply chain accounts for as much as a quarter of
global food system greenhouse gas emissions and 6 percent of total emissions worldwide.”

But Davis said he and his fellow researchers found in their modeling a “rebound effect”
whereby efficiency improvements cause price decreases and consumption increases. They
suggest that this outcome could offset up to 71 percent of the benefits of cutting down on
food loss and waste.

“Our model basically formalized Econ 101: Reducing food loss and waste shifts the supply
and demand curves, respectively. How sensitive supply and demand are to prices — which
we get from previous research — then determines how much we project food prices and
consumption will change,” said co-author Matt Burgess, assistant professor at the CU
Boulder institute.

“There is a tension between the two objectives of eliminating food waste and increasing
food security,” Davis said. “Improving supply chain efficiency and thereby lowering food
costs could help make food more affordable in less-advantaged countries. But, especially


https://www.nature.com/articles/s43016-023-00792-z

in those places, we may need to adjust our expectations about the environmental benefits
of avoiding waste and loss.”

This project was funded by the U.S. Department of Agriculture and the National Science
Foundation.

About UCI’'s Brilliant Future campaign: Publicly launched on Oct. 4, 2019, the Brilliant
Future campaign aims to raise awareness and support for UCI. By engaging 75,000 alumni
and garnering $2 billion in philanthropic investment, UCI seeks to reach new heights of
excellence in student success, health and wellness, research and more. The School of
Physical Sciences plays a vital role in the success of the campaign. Learn more by visiting
https://brilliantfuture.uci.edu/uci-school-of-physical-sciences.

About the University of California, Irvine: Founded in 1965, UCI is a member of the
prestigious Association of American Universities and is ranked among the nation’s top 10
public universities by U.S. News & World Report. The campus has produced five Nobel
laureates and is known for its academic achievement, premier research, innovation and
anteater mascot. Led by Chancellor Howard Gillman, UCI has more than 36,000 students
and offers 224 degree programs. It's located in one of the world’s safest and most
economically vibrant communities and is Orange County’s second-largest employer,
contributing $7 billion annually to the local economy and $8 billion statewide. For more on
UCI, visit www.uci.edu.

Media access: Radio programs/stations may, for a fee, use an on-campus ISDN line to
interview UCI faculty and experts, subject to availability and university approval. For more
UCI news, visit news.uci.edu. Additional resources for journalists may be found at
https://news.uci.edu/media-resources.
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