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Food Loss and Waste 
(FLW)

• Estimated FLW is between 30-50% of food 
produced (Buzby, Wells, Hynman, 2014, 
Gunders et al. 2012, Minor et al. 2019, 
Muth et al. 2019, inter alia).

• This amount is in the range of 39-79 million 
metric tons (Muth et al. 2019, and multiple 
sources).

• Product specifications leads to $277 mill of 
diverted produce (ReFED 2016).

• FLW occurs along the entire supply chain.
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U.S. Food 
Supply Chain

IOM (Institute of Medicine) and NRC (National Research Council) (2015)



Farm 
Production
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Strawberry Case Study

• Strawberries are grown throughout the U.S.

• California produced >91% of total production in U.S.

• Upon maturity, growers make repeated decisions to 
harvest based on

• Fruit maturity,
• Quality,
• Price, and
• Labor availability (Hsu-Flanders, Gallagher, and 

Wilson, Forthcoming)



Monthly Prices Received by Growers of Fresh 
Strawberries for Selected Years
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Improved Varieties

• Hardier varieties
• Facilitate shipping

• Better timing (Ellison et al. 
Forthcoming)



Controlled 
Environments

• Examples 
• Low and high tunnels
• Hydroponics and vertical farming.

• Can manage growing conditions and 
pests  (Ellison et al. Forthcoming).

• Are small for strawberries 
$1million(2014) out of $3.5 billion 
(2017) (USDA NASS 2015).



Gleaning

• Gleaning is “an ancient 
tradition, a key part of 
the agricultural poor laws 
of the Bible” (Vitello et al 
2015).

• The National Gleaning 
Project lists 282 groups in 
45 states.

• Society of St. Andrew 
recovered 28.5 million lb. 
from 916 produce 
providers (St. St. Andrew 
Impact Report 2017).
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Logistics

IOM (Institute of Medicine) and NRC (National Research Council) (2015)



Cold Chain 
and Tech

• Failures can lead to shorter 
shelf-life, lower quality, and 
food safety issues (Ellis et al 
2019, references (Aung and 
Chang 2014; Badia-Melis et al. 
2018; Chonhenchob, Singh and 
Singh, 2017; Mercier et al. 
2017; Ndraha et al. 2018))

• 12% of food waste is from poor 
refrigeration (Ellis et al. 2019 
reference (Gunders 2012;)

• In strawberries, temperature 
fluctuations and delayed 
cooling can affect fruit color.



Cold Chains and Sensor Technology

• In strawberries, growers use cooling mechanisms liked forced air 
tunnels and cold walls. (Talbot and Chau 1998).

• Clam shells and their arrangement on pallets can help support cold 
chains (Ferrua and Singh 2009).

• Management strategies like first-expired-first-out vs. first-in-first-out 
can mitigate waste (Hsu-Flanders, Gallagher, and Wilson, 
Forthcoming).

• Radio Frequency Identification (RFID) tabs and wireless sensor 
networks can monitor temperatures (Ellis et al. 2019, Badia-Melis et 
al. 2018, Ndrah et al. 2018).



Retail

IOM (Institute of Medicine) and NRC (National Research Council) (2015)



Ugly Produce

• Hannaford in 2017 had “Misfits.”
• Kroger was to begin “Pickuliar Picks.”
• Walmart had “Spuglies” in 2016 in 400 

stores in Texas and “I’m Perfect” 
apples in 300 Florida stores in 2016.

• Several grocers have dropped 
programs (Gallagher, Hsu-Flanders, 
and Wilson (Forthcoming) and Choi 
and McFetridge, 2019).





Consumer

IOM (Institute of Medicine) and NRC (National Research Council) (2015)



Packaging & 
Labeling









Differential 
Response 
Date Labels

Conclusion
• Participants predicted waste of food 

that suggests a behavioral bias.
• Individuals who are loss averse and 

overweight small probabilities, wasting 
food avoids adverse events, at least for 
deli meat. 

• Their behavior reflects the myopic loss 
averse who excessively spend on the 
purchase of extended warranties for 
household goods (Rabin and Thaler 2001).



Assessment

• Food loss and waste 
• occur along the food supply chain and
• is highly variable by products.

• Solutions include
• New marketing structures,
• Charitable institutions, and 
• Technology may help mitigate waste, 

• but they may have unintended consequences.



Assessment

• Solutions include
• changing date labels, as they matter in consumer food waste, 
• but solutions may lead to differential effects.

• Each of these solutions has little consideration of system dynamics.
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