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Abstract

Approximately 30%-40% of the U.S. food supply chain is never consumed. A pertinent area of
this is school food waste. Schools in the U.S. waste an estimated 530,000 tons per year with
Arizona, in particular, wasting 24,000 tons per year. Rising to address this issue are a variety of
strategies. This literature review explores strategies for reducing food waste in schools in the US
with a focus on Arizona. Source reduction, the most preferred food waste intervention, can be
achieved through a variety of methods: educating students about food waste, conducting food
waste audits in order to create reduction strategies specific to the school, allowing students to
taste test foods, visualizing the environmental impacts of food waste, implementing share tables,
pre-slicing fruits and vegetables, reverse recess (students have lunch after recess), offer versus
serve (allows students to decline foods), local procurement, implementing farm-to-school
programs, and implementing the Smarter Lunchrooms Movement. Repurposing food to
individuals in need or as animal feed to reduce food waste has been through donating surplus
food to community organizations or farmers and leaving leftovers at a share table for other
students or to be recollected by the school. Another way food can be repurposed is through
industrial uses. This has reduced food waste in schools by donating surplus food for energy
generation for vehicles or generators. Composting in school gardens has reduced food waste in
schools with several success stories coming from Arizona. Although, there are barriers to
sustaining school gardens including a lack of funding and teacher/administrator/community
support. Additionally, there is a spectrum of educational resources available to assist schools in
implementing food waste reduction initiatives including websites, tip sheets, curriculum, toolkits,

infographics, and case studies. After reviewing the literature available we conclude that more



research and funding support is needed for Arizona on successful interventions in schools to
reduce their food waste.
Introduction

In the United States, an estimated 30-40% of the food supply is never consumed,
resulting in wasted resources and immense negative consequences on the environment (USDA,

Food Waste Fags). The Environmental Protection Agency (EPA) found that food waste in the US

emits roughly the same amount of greenhouse gas as nearly 42 coal-fired plants (Jaglo et al.,
2021). Additionally, they discovered that the water and energy footprint from producing this food
that ends up being wasted is equivalent to the amount that is needed for approximately 50 million
homes. In the US alone, wasted food is comparable to 32.6 million cars worth of greenhouse gas

emissions (WWF. Fight climate change by preventing food waste). Food waste in landfills

contributes to the creation of methane, which is a greenhouse gas that is 25 times more effective

than carbon dioxide at trapping heat in the atmosphere (WWF, Fight climate change by

preventing food waste; EPA, 2022. Importance of Methane). Based on these statistics, it is

conclusive that food waste is a prominent contributor to climate change.

When food is wasted, the resources it takes to produce, transport, and package it are also
wasted. These resources include a vast amount of land, water, and energy used throughout the
food system. Land-use is a particular concern because converting natural land to agricultural land

severely disrupts native ecosystems and causes biodiversity losses (Jan et al.. 2013).

Additionally, food waste contributes to pollution in landfills that degrades the quality of

freshwater, soil, and air (Jaglo et al.. 2021). Reducing and avoiding food waste is critical in

mitigating negative externalities of our food system to create a more sustainable future.


https://www.usda.gov/foodwaste/faqs#:~:text=How%20much%20food%20waste%20is,percent%20of%20the%20food%20supply.
https://www.usda.gov/foodwaste/faqs#:~:text=How%20much%20food%20waste%20is,percent%20of%20the%20food%20supply.
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf
https://www.worldwildlife.org/stories/fight-climate-change-by-preventing-food-waste#:~:text=When%20we%20waste%20food%2C%20we,more%20potent%20than%20carbon%20dioxide.
https://www.worldwildlife.org/stories/fight-climate-change-by-preventing-food-waste#:~:text=When%20we%20waste%20food%2C%20we,more%20potent%20than%20carbon%20dioxide.
https://www.worldwildlife.org/stories/fight-climate-change-by-preventing-food-waste#:~:text=When%20we%20waste%20food%2C%20we,more%20potent%20than%20carbon%20dioxide.
https://www.epa.gov/gmi/importance-methane#:~:text=Methane%20is%20more%20than%2025,due%20to%20human%2Drelated%20activities.
https://www.fao.org/3/i3347e/i3347e.pdf
https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf

The sector of the food supply chain where the largest portion of food waste is generated
is at retail and household levels; roughly half of the estimated 161-335 billion pounds of annual

food waste in the US is lost at the consumption stage (Jaglo et al.. 2021). Extending this globally,

research conducted by the Food and Agriculture Organization (FAO) of the United Nations (Fabi
et al., 2021) found that 17% of the food available to retail, food services, and households is
thrown away and an estimated 8-10% of global greenhouse gas emissions are associated with
household food waste.

Considering the amount of food waste produced in the consumption sector, consumption
interventions can be an effective lever for reducing food waste in the US. The consumption level
encompasses places where individuals commonly eat meals such as households, restaurants, and
institutions such as schools and hospitals. These places are also a part of an individual’s food
environment: the food, stores, culture, and people that influence the type of diet an individual

comes to have and prefer (Vepsildinen, 2015; CDC, 2014). Food environments are most

influential on those under 18 years of age (Carducci et al.. 2021), and children can develop food

preferences from these environments that last well into their adulthood_ (Harvard, 2020).

According to the USDA and FAO, having a healthy food environment in K-12 schools can
encourage students to make food choices that are consistent with healthier diets, appropriate

portion sizes, improved well-being, and reduction of waste (Buzby: FAO. Healthy food

environment and school food). Students consume one-third to one-half of their meals at school,

making it crucial to set up healthy school food environments (Micha et al., 2018). In this

literature review, information is evaluated on the magnitude of school food waste across the
country and more specifically in Arizona in addition to food waste interventions in schools and

where they fit into the EPA Food Recovery Hierarchy.


https://www.epa.gov/system/files/documents/2021-11/from-farm-to-kitchen-the-environmental-impacts-of-u.s.-food-waste_508-tagged.pdf
https://www.fao.org/platform-food-loss-waste/resources/detail/en/c/1378978/
https://www.fao.org/platform-food-loss-waste/resources/detail/en/c/1378978/
https://www.cdc.gov/healthyplaces/healthtopics/healthyfood/general.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4850623/
https://www.cdc.gov/healthyplaces/healthtopics/healthyfood/general.htm
https://www.nature.com/articles/s43016-021-00299-5
https://www.hsph.harvard.edu/obesity-prevention-source/obesity-causes/food-environment-and-obesity/
https://www.usda.gov/foodlossandwaste/schools
https://www.fao.org/school-food/areas-work/food-environment/en/
https://www.fao.org/school-food/areas-work/food-environment/en/
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0194555&type=printable

School Food Waste in the US and Arizona

A recent report, “Food Waste Warriors,” published by the World Wildlife Fund found that
schools in Arizona on average waste approximately 24,000 pounds of food each year (roughly
35% fruits and vegetables, 35% milk, and 30% all other organic waste) (Pearson, 2019). They
also estimated that the total

food waste from schools In one meal, students from 30 schools across the country gathered:
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contextualizes this food waste
issue_(Merin, 2017). If we take into account the national average of 76% of food waste ends up
in landfills, this statistic translates into 402,800 tons of food waste from schools annually going
to landfills where it emits massive amounts of carbon dioxide and methane gas. The combined
greenhouse gas impact of this is comparable to adding about 46,100 additional passenger
vehicles to the road for one year. School food waste not only has immense negative implications
for environmental sustainability, but also for economics. One study estimated that the average
amount of food waste from school lunches is equivalent to roughly $1.2 billion wasted every
year (Cohen et al., 2013). The previously mentioned WWF report analyzed food waste in 46
schools in nine cities (including Phoenix) and found that, if schools reduced food waste by just

3%, it could potentially save $52 million per year (Pearson. 2019).

Plate waste is shown throughout the literature as a driver in school food waste and is
described as food that students were served which they threw away instead of consuming. A

study conducted by Byker et al. (2014) examined 304 meals in a Virginia elementary school over


https://c402277.ssl.cf1.rackcdn.com/publications/1271/files/original/FoodWasteWarriorR_CS_121819.pdf?1576689275
https://nclnet.org/lifesmarts_foodwaste_audit/
https://pubmed.ncbi.nlm.nih.gov/23332326/
https://c402277.ssl.cf1.rackcdn.com/publications/1271/files/original/FoodWasteWarriorR_CS_121819.pdf?1576689275
https://www.sciencedirect.com/science/article/pii/S1499404614001778?via%3Dihub

a one-week period and concluded that 45.3% of the food that was served to the students was
thrown away. Another study conducted in elementary and middle schools in Colorado found that
elementary-school students wasted more than a third of the grain, fruit, and vegetable items that
they had on their plates (Smith and Cunningham-Sabo. 2013). Middle-school students threw

away roughly 50% of the fresh fruit, 37%

of the canned fruit, and nearly a third of SEPA Food Recovery Hierarchy

the vegetables that they were served. Food A
Reduce the volume of surplus food generated

waste can occur through different routes in Feed Hungry People
Donate extra food to food banks, soup kitchens and shelters

an institution such as “losses during Feed Animals
Divert food scraps to animal food

preparation and cooking, discards due to

preparation of too much food, expired Composting
Create a nutrient-rich
soil amendment

use-by or open dates, spoilage as well as Landfill/
Incineration
Last resort to

plate waste” (Derqui et al.. 2018). Despite disposal

this variety, multiple studies have
concluded that plate waste is the number one source of food waste in institutions (Derqui et al.,

2018; Engstrom and Carlsson-Kanyama, 2004).

Additionally, a study conducted in Houston, Texas found that across eight elementary

schools, younger students in kindergarten and first grade were more likely to have a larger

amount of plate waste than older students (Niaki et al.. 2017). This is an important piece of
literature that demonstrates that food waste reduction efforts should be particularly focused on

younger students in schools.


https://pubmed.ncbi.nlm.nih.gov/23866827/
https://www.sciencedirect.com/science/article/pii/S0195666318304045?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0195666318304045?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0195666318304045?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S030691920400020X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/27637576/

Food Recovery Hierarchy

There is a large variety of literature surrounding interventions in K-12 schools across the
US and the world to reduce food waste. A widely used reference tool that organizations utilize
for reducing food waste is the Food Recovery Hierarchy from the Environmental Protection

Agency (EPA. 2021). This diagram serves as a guideline for assessing food waste reduction

efforts on a scale from most to least impactful. Based on the examples depicted in this section,
schools have the potential to use any or all of these food recovery tactics to reduce food waste.
Source Reduction

At the top of the hierarchy is the most preferred way of reducing food waste: targeting it
at the source. According to the EPA, this method is ideal because it creates the most benefits for
the environment, society, and economy. Decreasing the amount of surplus food generated helps
to minimize pollution from food production and reduce greenhouse gas emissions from landfills.
Other benefits include saving money by buying less food, as well as saving energy and lowering
labor costs associated with growing, preparing, and transporting food. Most source reduction
interventions conducted in schools have been aimed at reducing plate waste. Some examples
include conducting classes to educate students about food waste, which was reported to reduce
plate waste by 35%, or collecting and measuring plate waste with students in a more hands-on
approach (Engstrom and Carlsson-Kanyama, 2004).

The EPA suggests that organizations start their source reduction efforts by conducting a
food waste audit to determine how much and why food waste is generated. These audits can
produce unique findings for schools that can aid in personalizing food waste reduction strategies.

For example, in the spring of 2008, the University of Texas at Austin audited plate waste during


https://www.epa.gov/sustainable-management-food/food-recovery-hierarchy
https://www.sciencedirect.com/science/article/pii/S030691920400020X?via%3Dihub

lunch and dinner over the course of five days at (EPA. 2022. How to Prevent Wasted Food

Through Source Reduction).

They discovered that students had a significant amount of plate waste with an average of
5.7 ounces of leftover food on their plates. Based on these results, the food service staff worked
to educate students with signage that explained the environmental impacts and helped them
visualize their food waste. Another strategy they used was to allow taste testing so that students
could sample food items before taking the whole dish. Only one semester later, in the fall of
2008, they conducted another food waste audit. The results showed that the plate waste average
dropped from 5.7 ounces of leftover food per student to an average of 3.9 ounces of wasted food
per student. They tried to decrease it even further by going tray-less and they found that the
amount of plate waste fell again in the fall of 2009 for a total 48% reduction.

Washington Elementary School in Fayetteville, Arkansas also saw success in the use of
food waste audits. The National Farm to School Network communicated the details of this
experiment on its website (Terry, 2016). The food waste audit was a collaborative effort between
the staff and students that lasted five days and included all food waste, milk waste, other liquid
waste, and unopened items. Based on the results of the audit, the school introduced 8 oz water
cups next to the water fountain which provided students the option of drinking water if they
didn’t like milk, and implemented a share table in the cafeteria (details about share tables are
given in the next section). According to the NFSN, by the end of the school year, students
reduced their milk waste by 20%.

Pre-slicing fruits and vegetables have also been found to reduce plate waste through
source reduction by making food more convenient for students to eat. One study found that when

apples were served pre-sliced instead of whole, elementary schools increased apple sales by


https://www.epa.gov/sustainable-management-food/how-prevent-wasted-food-through-source-reduction
https://www.epa.gov/sustainable-management-food/how-prevent-wasted-food-through-source-reduction
https://www.farmtoschool.org/news-and-articles/reducing-student-food-waste-with-farm-to-school-in-arkansas

60.6% and students wasted about 6% less of the apples that they purchased (Wansink et al..

2013).

Another source reduction intervention that has been studied is reverse recess, which is
when students have lunch after recess instead of before, with the hypothesis that students will
have more of an appetite after recess. There have been mixed results with this intervention.
Chapman et al. found that increased fruit consumption was correlated with reverse recess,

however, their research did not find an effect on vegetable, entree, or milk intake (Chapman et al.

2017). In a similar study conducted in two elementary schools in Washington, it was found that

plate waste decreased from 40.7% to 27.2% after switching to reverse recess (Bergman et al.,

2004). Increased time for lunch has also been suggested as a tactic for reducing plate waste. A
study from the Harvard School of Public Health found that “students with less than 20 minutes to
eat consumed 13% less of their entrée, 10% less of their milk, and 12% less of their vegetables

compared with students who had at least 25 minutes to eat” (Cohen et al., 2015).

Offer versus serve (OVS) is a food waste reduction initiative that the US Department of

Agriculture (USDA) has implemented in the National School Lunch Program and School

Breakfast Program (USDA. 2015). OVS makes it possible for students to decline some of the
food that is served in the cafeteria, rather than being served everything even when they do not
intend to eat some of it. A 2011 study (Goggans et al.) compared lunch programs at two
elementary schools - one used OVS and the other used the traditional serve only (SO) method.
This research determined that fruit and vegetable plate waste was significantly lower in the
school using the OVS compared to the school using SO. It is also worth noting that the World
Wildlife Fund found it to be common for school staff and students to misinterpret the guidelines

of OVS, resulting in many schools making mistakes such as continuing to require students to


https://www.ajpmonline.org/article/S0749-3797(13)00105-0/fulltext
https://www.ajpmonline.org/article/S0749-3797(13)00105-0/fulltext
https://www.sciencedirect.com/science/article/pii/S2212267217304422?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2212267217304422?via%3Dihub
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journal_of_Child_Nutrition_and_Management/Fall_2004/5-bergman.pdf
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journal_of_Child_Nutrition_and_Management/Fall_2004/5-bergman.pdf
https://www.jandonline.org/article/S2212-2672(15)01248-4/fulltext
https://www.fns.usda.gov/cn/updated-offer-vs-serve-guidance-nslp-and-sbp-beginning-sy2015-16
https://schoolnutrition.org/5--news-and-publications/4--the-journal-of-child-nutrition-and-management/fall-2011/volume-35,-issue-2,-fall-2011---goggans,-lambert,-chang/

take an entrée (WWE. Educating Tomorrow’s Food Waste Warriors). Students have also reported

not having enough time to make decisions in line, and therefore being served a full meal despite
not wanting it. This confusion among the staff and students can render OVS less effective. WWF
recommends more training, education, and improved signage to improve the effectiveness of the

program, and the lowa Department of Education created a list of common errors made in the

implementation of this program in order to clear up the confusion.

In a local procurement initiative, the Boulder Valley School District (BVSD) integrated
innovative distribution of milk through bulk milk dispensers. Milk is often one of the most
wasted items in schools but this method eliminates wasteful cartons and allows students to only

take what they need (Food and Procurement, The Lunch Box). By sourcing their milk locally,

BVSD has more flexibility in how they provide it to students which enables them to use bulk
milk dispensers. They have direct relationships with local dairy farmers to prioritize purchasing
from sources that are certified organic, located within fifty miles, and deliver within 48 hours of

harvest (Food and Procurement. The Lunch Box).

Furthermore, a white paper report published in 2019 by Making Action Possible in
southern Arizona discussed the impacts of farm-to-school programs on Arizona communities.
The study focused on a variety of topics, including the issue of food waste in schools. School
food authorities reported that they were “enjoying greater acceptance of their new meal patterns

and experiencing less food waste because of their farm-to-school efforts” (Duval et al.. 2019).

One of the ways that farm-to-school programs work to mitigate food waste is through the
incorporation of school gardens. In K-12 schools, it has been found that fruits and vegetables are

the most commonly wasted food (Handforth et al., 2016: Pearson, 2019). However, school

gardens have been shown to influence student eating habits by changing their perception of fruits


https://files.worldwildlife.org/wwfcmsprod/files/Publication/file/9p0jg4h2ul_Educating_Tomorrow_s_Food_Waste_Warriors_121918.pdf?_ga=2.225599705.21456522.1661788230-1639453077.1659726376
https://educateiowa.gov/sites/files/ed/documents/Offer%20vs.%20Serve%20Common%20Errors_1.pdf
https://www.thelunchbox.org/fresh-food-initiatives/sustainable-lunchrooms/case-study/food-procurement
https://www.thelunchbox.org/fresh-food-initiatives/sustainable-lunchrooms/case-study/food-procurement
https://mapazdashboard.arizona.edu/sites/default/files/images/map_dashboard_frisvold-duval-bickel_final.pdf
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journal_of_Child_Nutrition_and_Management/Spring_2016/7-FruitandVegetablePlateWaste.pdf
https://c402277.ssl.cf1.rackcdn.com/publications/1271/files/original/FoodWasteWarriorR_CS_121819.pdf?1576689275
https://schoolnutrition.org/uploadedFiles/5_News_and_Publications/4_The_Journal_of_Child_Nutrition_and_Management/Spring_2016/7-FruitandVegetablePlateWaste.pdf
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and vegetables and increasing their overall consumption of them (Klemmer et al., 2005; Parmer

et al., 2009).

In a blog by the National Farm to School Network, Elizabeth Esparza discussed that a
key strategy to reducing food waste is to educate students on it and how they contribute to it
(Esparza, 2018). Esparza explained that “the more students know about food waste, food
insecurity, and the complete cycle of the food system, the more likely they are to be conscious of

what's left on their plate at the end of a meal” (Esparza, 2018).

The Smarter Lunchrooms Movement was created by The Cornell Center for Behavioral
Economics in Child Nutrition Programs with the goal of creating, “sustainable research-based
lunchrooms that guide smarter choices”_(Byrens et al. 2017). The program works by conducting
research in schools and then finding the best method to nudge students to eat nutritious food
(USDA 2017). There is a Smarter Lunchrooms Movement Scorecard and Handbook that schools

can use to assess their lunchrooms (Cornell University 2019): (Cornell University 2019). The

University of California offers resources specific to the state including best practices, trainings,
toolkits, and resources (University of California, 2021). The Fresno Unified School district had
success with the Smarter Lunchrooms Movement and shares the stories of nine schools in the
area. The program impacted over 6,000 and each of the programs was unique to the schools they

were implemented at (Morales 2018). The Arizona Health Zone Cooperative Extension offers a

Smarter Lunchrooms guide for implementing the program and a list of twelve suggestions which
include ways to reduce food waste (AZ Health Zone). Implementing Smarter Lunchrooms
Movement practices has shown an 18% increase in fruit consumption and a 25% increase in
vegetable consumption (USDA 2017). There are no direct examples of the Smarter Lunchrooms

Movement being used in Arizona schools to prevent food waste.


https://journals.ashs.org/horttech/view/journals/horttech/15/3/article-p448.xml
https://pubmed.ncbi.nlm.nih.gov/19411056/
https://pubmed.ncbi.nlm.nih.gov/19411056/
https://www.farmtoschool.org/news-and-articles/plate-waste-warriors-how-schools-are-reducing-food-waste
https://www.farmtoschool.org/news-and-articles/plate-waste-warriors-how-schools-are-reducing-food-waste
https://escholarship.org/content/qt033111kp/supp/Byrnes_Smarter_Lunchroom_Movement_Poster_2017.pdf
https://snaped.fns.usda.gov/success-stories/smarter-lunchrooms-movement
https://www.healthyeating.org/docs/default-source/3.0-our-cause/slm-pages/smarter-lunchrooms-scorecard.pdf
https://www.healthyeating.org/docs/default-source/3.0-our-cause/slm-pages/national-slm-handbook.pdf?sfvrsn=e2bd095f_2
https://uccalfresh.ucdavis.edu/initiatives/slm
https://ucanr.edu/blogs/blogcore/postdetail.cfm?postnum=27436
https://www.azhealthzone.net/uploads/tools/slm-implementation-guide-for-student-groups.pdf
https://snaped.fns.usda.gov/success-stories/smarter-lunchrooms-movement

11

Feed Hungry People and Feed Animals

The second and third tiers of the Food Recovery Hierarchy are donating surplus food to
feed hungry people and farm animals. Donating food helps support local communities while
reducing food waste that goes to landfills. Through programs such as the USDA share tables,
schools have the ability to collect unopened surplus food in the cafeteria and donate it to local

nonprofits such as food pantries, food banks, and other food rescue organizations (USDA. 2016).

Students can bring their leftover food to these “share tables” and the food can either be picked up
by other students for free, reused in the cafeteria kitchen, or donated. There is a lack of
peer-reviewed research on the benefits of share tables, however, one study highlighted the
expansion of this strategy by finding that 27 states have adopted the state-level share table policy

and 81% of those states allow unwanted food on share tables to be re-used in meal service or

donated to nonprofits (Prescott et al., 2020).

Additionally, schools have the potential to donate surplus food to local farmers for their
animals. Every state has different regulations around using food waste as animal feed; Arizona
requires an annual permit from the AZ Department of Agriculture and heat-treatment of

animal-based waste (Leib et al., 2016).

Rutgers University has had success with this food waste reduction tactic (EPA, 2022

Reduce Wasted Food by Feeding Animals). They collect food waste from four of their dining

halls and donate it to a local farm for half of the cost of traditionally sending it to a landfill.
Having a connection between a K-12 school and a farm has the potential to create learning

opportunities for students (Leib et al.. 2016). For example, farmers could attend career days or

host students on their farm for a field day, and students could use the farm for research or 4-H

projects.


https://www.fns.usda.gov/cn/use-share-tables-child-nutrition-programs
https://www.sciencedirect.com/science/article/pii/S1499404619310917
https://www.chlpi.org/wp-content/uploads/2013/12/Leftovers-for-Livestock_A-Legal-Guide_August-2016.pdf
https://www.epa.gov/sustainable-management-food/reduce-wasted-food-feeding-animals
https://www.epa.gov/sustainable-management-food/reduce-wasted-food-feeding-animals
https://www.chlpi.org/wp-content/uploads/2013/12/Leftovers-for-Livestock_A-Legal-Guide_August-2016.pdf
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Industrial Uses
The fourth tier of the Food Recovery Hierarchy is focused on using food waste as a
source of energy generation for vehicles or generators. A successful example of this has been

carried out at Purdue University where they turn food waste into renewable energy (EPA. 2022

Industrial Uses of Wasted Food). In partnership with the city government, the university delivers

its excess food to a local wastewater treatment plant that uses an anaerobic digester to turn it into
renewable energy. In this scenario, using food waste for industrial uses not only benefits the
environment by diverting food from landfills but also by creating renewable energy which
supports the transition away from fossil fuel energy.
Composting

A pertinent area where schools have found success in reducing food waste is through the
implementation of compost systems. An example of this can be seen at Pearl City High School in
Pearl City, Hawaii (in the City and County of Honolulu) where they implemented food waste

collection stations in the cafeteria (EPA. 2022. Reducing the Impact of Wasted Food by Feeding

the Soil and Composting). Students and staff worked together to separate the fruits, vegetables,

and various starches from the other food waste to feed it to composting worms. The rest of the
food waste was composted with heat to create a nutrient-rich soil amendment for gardens in the
community. Throughout the year, the school saved 34,635 pounds of food waste from going to

the landfill.

Manzo Elementary in Tucson, Arizona (O’Connor, 2022) has an organic vegetable
garden that incorporates many sustainability elements such as composting, rainwater harvesting,
aquaponics, native plants, and chickens. The students use vermicomposting and hot box

composting to break down food scraps from their cafeterias and turn them into nutrient-rich


https://www.epa.gov/sustainable-management-food/industrial-uses-wasted-food
https://www.epa.gov/sustainable-management-food/industrial-uses-wasted-food
https://www.epa.gov/sustainable-management-food/reducing-impact-wasted-food-feeding-soil-and-composting
https://www.epa.gov/sustainable-management-food/reducing-impact-wasted-food-feeding-soil-and-composting
https://education.nationalgeographic.org/resource/cultivating-life-sonoran-desert
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compost. Although there is not any academic research detailing the impacts of this composting
and gardening system, it is so unique and successful that they have been nationally recognized by

several organizations such as National Geographic and Slow Food USA (O’Connor, 2022; Slow

Food USA. 2016). Amphitheater Middle, Prince Elementary, and Elvira Elementary schools of

Tucson, Arizona also all have composting programs in their schools that utilize leftover food

from lunch (Quihuis, 2014; KGUN., 2019). Amphitheater and Prince partner with the University

of Arizona and the City of Tucson, and they have been able to reduce their lunch food waste by
100 trash bags after the implementation of a composting system (Quihuis, 2014).
Resources for Schools

There are a variety of resources provided by many organizations that can assist schools in
implementing food waste reduction initiatives. Zero Waste DC discusses on their website how

excess food is donated and how they collect food scraps to compost (Zero Waste DC). WWF and

Cornell Waste Management Institution have guides for K-12 schools that also discuss how to

donate excess food or utilize compost (WWEFE. Four ways to fight school waste; Cornell). Earth

Easy has resources for educators to learn about the benefits of school gardens in improving
health, setting up school gardens, and using compost to mitigate food waste (Earth Easy). A
toolkit was developed by Sydney Klien of the Jackson County Health Department in Missouri
that includes how to find financial and community support in starting a garden, how to start
growing plants, how to implement composting in cafeterias, and how to educate students (Klien,
2015). All of these sources center around setting up a school garden and using composting as a
way to mitigate food waste.

An important factor with having a school garden and trying to reduce food waste is the

added work it puts on school staff. In the World Wildlife Fund report, Food Waste Warriors, staff


https://education.nationalgeographic.org/resource/cultivating-life-sonoran-desert
https://slowfoodusa.org/manzo-the-greenest-elementary-school-in-the-nation/
https://slowfoodusa.org/manzo-the-greenest-elementary-school-in-the-nation/
https://tucson.com/news/at-lunch-amphi-schools-become-super-composters/article_8fc7128a-4b15-5980-b009-104504e465d9.html
https://www.kgun9.com/news/local-news/tucson-elementary-school-students-use-lunch-leftovers-to-make-compost
https://tucson.com/news/at-lunch-amphi-schools-become-super-composters/article_8fc7128a-4b15-5980-b009-104504e465d9.html
https://zerowaste.dc.gov/page/food-garden-waste-schools
https://www.foodrescue.net/uploads/4/3/2/6/43260919/wwf_four_ways_to_fight_school_food_waste.pdf
http://compost.css.cornell.edu/SchoolCompostingLetsGetGrowing.pdf
https://learn.eartheasy.com/guides/how-to-start-a-school-garden-your-complete-guide/
https://jchdonline.org/images/jchd_data/health-ed/schoolgardenresourceguide2015.pdf
https://jchdonline.org/images/jchd_data/health-ed/schoolgardenresourceguide2015.pdf
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voiced their concerns about feeling overworked and not having time to pursue food waste

reduction initiatives (Pearson. 2019). An alternative to having school staff set up gardens would

be to identify and request FoodCorps members to assist with school gardens. FoodCorps is an
organization that partners with communities and schools to nourish kids’ health, education, and

sense of belonging (FoodCorps, 2022). The purpose of having a member at a school is to aid in

food education which is often extended to school gardens and food waste mitigation. For
example, in northern Michigan, a FoodCorps service member took action by involving students
in a food waste assessment to educate them on the issue and influence them to waste less food

(Scafidi & Larr, 2021). Another FoodCorps service member in Arizona worked to set up the first

certified school garden on an Arizona Reservation. In an article on the FoodCorps website, they
describe the excitement of students when they ate the vegetables they grew from the garden

(FoodCorps, 2015). This demonstrates the potential of FoodCorps members to aid in increasing

consumption/decreasing the waste of vegetables in schools. In schools where there is a need for
help in growing gardens, educating students on sustainable food systems, and reducing food
waste, FoodCorps members are a potential resource for achieving that. As of 2022, FoodCorps

no longer has members serving in Arizona_(FoodCorps. 2022).

There are frequent barriers surrounding starting and sustaining school gardens. The
Austin School Garden Report analyzes a survey of elementary schools in the greater Austin area
and found that the top barriers (as reported by teachers and administrators) are insufficient work

days, lack of community involvement, inadequate district/administration support, insufficient

funding, inadequate training, and varying teacher involvement (Nikah et al. 2020); (Hoover et al.
2021). Additionally, lower-income schools face further barriers such as challenges to establish

stable volunteer garden committees, less volunteer interest, huge student turnover rates, and are


https://c402277.ssl.cf1.rackcdn.com/publications/1271/files/original/FoodWasteWarriorR_CS_121819.pdf?1576689275
https://foodcorps.org/what-we-do/
https://foodcorps.org/watch-foodcorps-service-member-takes-action-to-reduce-food-waste/
https://foodcorps.org/first-certified-school-garden-on-arizona-reservation/
https://foodcorps.org/where-we-work/
https://static.spacecrafted.com/d48fbf5bf50546e89a9004b116a14421/r/c062380fbd2e4b37816f4fb2a581bf1a/1/Austin%20School%20Garden%20Report.pdf
https://www.sciencedirect.com/science/article/pii/S1499404621000804?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1499404621000804?via%3Dihub
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less likely to receive a paid garden coordinator (Garwood et al. 2016). Strategies that have shown

to increase the likelihood of having a thriving school garden include funding (3-fold increase),
established garden committee (4-fold increase), administration/district support (12-fold increase),
available garden curriculum (5-fold increase), and student engagement in the garden (3-11-fold

increase) (Nikah et al. 2020). The Austin School Garden Report emphasizes that, “While school

gardens are rapidly increasing and gaining popularity, very little research exists that identify best

practices for school gardens” (Nikah et al. 2020, p. 23). This extends to Arizona as well with a

lack of research available for effective means to sustain a school garden in the state. The Austin
School Garden Report offers seven action items for a successful school garden based on their
findings that include: Adequate district/administrator support; Increased student usage; Provision
of teacher training; Available garden curriculum; An active garden committee; Adequate and

consistent funding; community/non-profit support (Nikah et al. 2020, p. 23).

There are also educational resources for schools to use to learn about food waste. The
USDA has a list of curricula and strategies that schools can implement in classrooms to educate

students on reducing food waste (Buzby). WWF has toolkits for different grade levels that are

accessible to educators to teach students about food waste (Pearson, 2019). The School Food
Waste Reduction Toolkit by Rutgers University has a background, case studies, and suggestions

for food waste reduction (Elnakib et al.. 2019). The EPA has a tip sheet for getting K-12 students

to eat more and waste less (Shafir, 2017). Stop Waste, an Institution for Human Education, also

has a list of resources for food waste reduction (StopWaste, 2022; Rakestraw, 2018). The Center

for Green Schools has a detailed guide to reducing and recovering surplus food in schools

(Deming and Whited, 2019). These trustworthy organizations provide incredibly useful materials

for schools to use to educate themselves and their students on reducing food waste.


http://www.growing-gardens.org/wp-content/uploads/2017/04/SchoolGardenSurveyReportFinal.pdf
https://static.spacecrafted.com/d48fbf5bf50546e89a9004b116a14421/r/c062380fbd2e4b37816f4fb2a581bf1a/1/Austin%20School%20Garden%20Report.pdf
https://static.spacecrafted.com/d48fbf5bf50546e89a9004b116a14421/r/c062380fbd2e4b37816f4fb2a581bf1a/1/Austin%20School%20Garden%20Report.pdf
https://static.spacecrafted.com/d48fbf5bf50546e89a9004b116a14421/r/c062380fbd2e4b37816f4fb2a581bf1a/1/Austin%20School%20Garden%20Report.pdf
https://www.usda.gov/foodlossandwaste/schools
https://c402277.ssl.cf1.rackcdn.com/publications/1271/files/original/FoodWasteWarriorR_CS_121819.pdf?1576689275
https://njaes.rutgers.edu/school-food-waste/food-waste-summit-toolkit.pdf
https://www.epa.gov/sites/default/files/2017-08/documents/food_tips_for_k-12_schools_bold_links_508c.pdf
https://www.stopwaste.org/at-school/resources-for-schools
https://humaneeducation.org/12-resources-teaching-food-waste/
https://www.usgbc.org/sites/default/files/2022-05/Sharing_the_Table_A_Roadmap_to_Reducing_and_Recovering_Surplus_Food_in_K12_Schools.pdf
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Farm to School
The Farm to School Program is designed for K-12 schools to foster a relationship with
local, fresh, and healthy food through food procurement, school gardens, and/or prioritizing

education at schools (National Farm to School Program). This program has produced a variety of

benefits, including food waste reduction. The USDA conducted a nationwide survey in 2015 and
asked questions to participating school districts about the benefits of farm to school. The results

found that seventeen percent of respondents reported the program helped reduce plate waste

(USDA., 2015).

The National Farm to School Network (NFSN) has three pillars with implementation
strategies centered around: procurement, gardens, and education. Elements of these three pillars
can be integrated with the EPA’s Food Recovery Hierarchy to amplify the impact farm-to-school
programs have on the reduction of food waste in schools.

Conclusion

Mitigating food waste in K-12 schools can be accomplished through various activities
and programs such as the EPA Food Waste Hierarchy and the National Farm to School Network.
Source reduction through student eating habit changes, feeding hungry people and animals,
industrial use, and composting are ways that K-12 schools can cut down on food waste.
Resources are available to support interventions targeting food waste at schools, but specifically
for Arizona, more research is needed on successful interventions in K-12 schools, the impact of
current AZ Farm to School programs on food waste, and the opportunities for the AZ Farm to
School Network to enhance positive impact through improved food waste reduction integration.
In addition to research, more funding and support are needed to promote food waste reduction in

Arizona schools.


https://www.farmtoschool.org/about/what-is-farm-to-school
https://www.fns.usda.gov/pressrelease/2015/029215#:~:text=Seventy%2Dfive%20percent%20of%20respondents,school%20meals%20(28%20percent)%3B
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