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ABSTRACT

With a loss of 1,250 calories per day per person or 140 kg/p/yr, the United States
(U.S.) has a large problem with food waste. The later a product is wasted in the
supply chain, the greater its environmental cost. Many food waste mitigation efforts
focus on the retail and consumer stages, but there is also considerable food waste
in the production phase, which includes growing, harvesting, transportation, storage
and processing. The study is conducted in two steps: a bibliometric analysis of 218
articles on food waste in the U.S,, followed by an investigation of options to meet
food waste recovery targets. The study has identified three options to reduce food
waste that are partially based on the bibliometric analysis. The options, Secondary
Retail Food Stores, Enhanced Tax Credits, and a Task Force, were evaluated based
on cost-effectiveness, diversion from landfills, and waste reduction using the Criteria
Analysis Matrix method. The study found that establishing a multi-modal, multi-di-
rectional non-governmental Task Force to create awareness and spread knowledge
among stakeholders, mainly consumers was the preferred policy alternative to tack-
le food waste issues in the U.S.

1. INTRODUCTION

Food waste is distinct from food loss. Food waste is
food produced for human consumption that was not con-
sumed. Food loss is the change in overall edible material
originally intended for human consumption. Food waste
occurs in the retail and consumer stages; however, food
loss occurs in the agriculture, post-harvest, and process-
ing stages (Thyberg & Tonjes, 2016). One estimate was the
United States (U.S.) produced the fifth largest amount of
household food waste at 19.3 million tonnes (MT), which
was less than China (91.6 MT), India (68.8 MT), Nigeria
(37.9 MT) and Indonesia (20.9 MT). The U.S. had an ad-
ditional 80 kg/p/yr of retail and food service waste, which
has been estimated to be 40% of all food waste worldwide
(UNEP 2021). That translates to a per capita estimate
of U.S. household food waste of 140 kg/p/yr for all food
waste, which is smaller than some other estimates of ap-
proximately 175 kg/p/yr by EPA (2020a) or 200 kg/p/yr by
Natural Resources Defense Council (NRDC) (Gunders &
Bloom, 2017). The total amount of food waste and food
loss post-harvest, excluding food left in the fields, was esti-
mated to be 60 MT in 2010 (Buzby et al., 2014), which trans-
lates to approximately 200 kg/p/yr out of a total food pro-
duction of 200 MT or 625 kg/p/yr. This suggests that food
loss in the U.S. is greater than 30% of all food production;
NRDC sets the total overall at 40% of all food production

(Gunders & Bloom, 2017). In a global context, food loss is
thought to be substantially lower for developed nations like
the U.S. (Thyberg & Tonjes, 2016; Gunders & Bloom, 2017).
A UNEP report (2017) found that per capita household food
waste was greatest for low-income countries. The report
found that food harvesting, distribution, and preservation
may not be as effective in developing countries as in devel-
oped nations. This occurs even if overall food availability is
lower. Although food loss and waste are acute problems
in the U.S,, they are also a worldwide concern of similar or
even greater scope.

Food loss and food waste have microeconomic and
macroeconomic consequences. At the national scale, food
loss impacts the economy because it reflects ineffective
production and distribution processes. In contrast, at the
individual scale, food waste has a direct effect on house-
hold expenses, both through buyer behavior and resource
access. Food loss and food waste may account for 1% to
1.5% of the U.S. GDP or approximately $200 billion (Gun-
ders & Bloom, 2017). There are many reasons for food
waste, including spillage or breakage, destruction during
transportation or handling of product, or waste produced in
the distribution phase, and management of food in the retail
sector, preparation and serving of food in restaurants and
other service venues, and choices made by consumers as
they prepare, serve, and manage the food they bought and
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brought home (Schultz, 2017). An especially troublesome
source of food waste is that approximately 80% of U.S. citi-
zens dispose of good and edible food products due to their
misunderstanding of the “best used by,” “sell by,” or “use by”
labels (EPA, 2020a). There are at least 50 alternate kinds
of food date labeling approaches in the U. S. (Kavanaugh
& Quinlan, 2020). Except for infant formula, no regulations
require food dating (NYSDA&M, n.d.). Instead, a system of
open and closed food dating is voluntarily adopted by man-
ufacturers, distributors, and retailers. Essentially, open dat-
ing is used for stock rotation and consumer information;
closed dating is used for batch identification, to support
product recall, and other product management (Newsome
et al., 2014). Labels on food items often confuse consum-
ers as they try to avoid illness from consuming “spoiled”
food. About 80% of Americans discard food items based
on the labels, although about 40% to 50% report they un-
derstand the meaning of food labels (Kavanaugh & Quin-
lan, 2020). This reflects large quantities of food are being
incorrectly discarded due to an inaccurate understanding
of the label guidelines. Use by, best by, and sell by labels
are quality guides; they are not determinants of food safety
(Newsome et al., 2014). Hence, discarding food based on
these labels disposes of perfectly edible food items.

There is a conundrum, “food insecurity,’ that affects
one in seven American households (REFED, 2016). Food
insecurity refers to a situation where households lack ac-
cess to sufficient and nutritious food or reliable supplies
of culturally appropriate food (Barrett, 2010), which under-
scores the seriousness of food loss rates of 30% or more
in the U.S. For those households with food insecurity, food
waste is an immediate and troublesome issue. However,
given that food waste amounts to 1% to 1.5% of the U.S.
GDP it is a relatively trivial economic issue for most Amer-
icans as it only impacts a relatively small amount of the
overall household budget. Food waste is thus overlooked
as it does not impact most people’s daily lives significantly.
Therefore, there may be little impetus to reduce food waste
or to change habits that lead to the generation of food
waste (Gunders & Bloom, 2017).

Food waste has several environmental impacts, such
as excessive water and land use change from misapplied
agricultural effort in food production, wasted energy in
food processing and transportation, and greenhouse gas
impacts and methane generation in landfills, among oth-
ers (Gunders & Bloom, 2017). About 34% of human-related
methane emissions in the world accrue from food waste
(Buzby et al., 2014). These methane emissions have 21-34
times more impact on global warming than the equivalent
amount of carbon dioxide on a 100-year time horizon (Chai
et al,, 2016). It is estimated that unconsumed food in the
U.S. is derived from more than 50 million hectares of ag-
ricultural land (16% of U. S. agricultural land), utilizes 20
trillion liters of water, and nearly a billion kilograms of fer-
tilizer, and results in 150 million MT CO,eq. of greenhouse
gas emissions (land emissions excluded) (Read et al.,
2020). The ecological impact of food waste is especially
concerning since the growth in population and changing
consumption patterns are likely to increase over the com-
ing years. This will substantially increase the food demand,

further escalating the burden on food systems and the en-
vironment.

In2015,the U.S. government announced plans to reduce
food waste by 50% by the year 2030 from a 2010 baseline
(EPA, 2021). However, according to all estimates (Gunders
& Bloom, 2017; USDA, n.d.-a; EPA, 2020b), the amount of
food waste in the U.S. keeps rising. There are, however, ad-
ditional plans by the U.S. government to reduce food waste,
such as social marketing toolkits and the Excessive Food
Opportunity (EFO) map. Toolkits are designed to guide the
government, non-governmental organizations, and society
in minimizing food waste and facilitating composting ef-
forts by providing them with targeted planning approaches
to improve composting, minimize contamination, and roll
out behavior change initiatives (EPA, 2024a). The EFO inter-
active map facilitates the nationwide diversion of surplus
food from landfills by identifying surplus food generators,
compost feedstocks, infrastructure gaps and landfill alter-
natives (EPA, 2024b).

This research was conducted through bibliometrics to
determine recent academic trends in food waste research.
These findings would then be applied to identify ways to
reduce food waste in the U.S. and evaluate which options
might be best to implement using the Criteria Analysis Ma-
trix method. Establishing an organized approach to infor-
mation dissemination across stakeholders best met the
evaluation criteria of cost-effectiveness, overall food waste
reduction, and food waste source reduction.

2. MATERIAL AND METHODS

This study was accomplished through two primary
steps.

Step 1: A bibliometric analysis following Djeki et al.
(2022) and Donthu et al. (2021) of the Web of Science da-
tabase was conducted for food waste in the United States
from 2005 to 2023. Analysis and generation maps were
retrieved from VOS viewer software. VOS viewer was se-
lected to create a broader and more graphic analysis of
the results. Through the VOS viewer, it is possible to con-
struct connections between the bibliometric results. The
keywords search used were “Food waste” and “United
States.” The systematic review of the literature was carried
out based on the following steps: criteria establishment
for selecting the articles, defining keywords and examin-
ing strategies, refining articles and sorting possible ex-
clusions, analyzing titles, keywords, and abstracts of the
articles, tabulating and evaluating the data and finalizing
the database. The term “United States” was used instead
of “US” or “USA” to improve accuracy in the number of rel-
evant studies for the bibliometric analysis. Publications
were refined by limiting the articles to subject areas, name-
ly, environmental science, social sciences, engineering,
agricultural and biological sciences, energy, economics,
business management, decision sciences, etc. The results
were then advanced by applying filters to different criteria,
such as “final” articles for the publication phase, “journal”
and “review” for the source, and the articles’ medium of lan-
guage only in English. A set of 218 articles was generated
after QA/QC processes.
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Step 2: Key terms from the bibliometric study suggest-
ed areas of recent research interest in the food waste field.
These helped determine three broad areas to address food
waste: 1) direct management by the government of food
waste; 2) private sector actions to improve food man-
agement by changing consumer behavior; and 3) indirect
government activities to change industry and consumer
behaviors. An exemplar was selected for each broad area
to be evaluated. The evaluation criteria were chosen to be
cost-effectiveness, food waste recovery, and source reduc-
tion. Data were collected, and a Criteria Analysis Matrix
was used to evaluate the three policy options. A Criteria
Analysis Matrix ranks policy options over different criteria
on a scale of 1-5, with the criteria also being weighted from
least to most important (in this case, from 1-3). This ena-
bles a quantitative assessment of disparate options.

2.1 Selection of policy alternatives

The bibliometric study suggested that besides the ob-
vious terms of the United States and food waste, the more
descriptive terms sustainable consumption, reduction,
and management were important concepts in recent food
waste research in the U.S. Sustainability implies a long-
term horizon for actions and a focus on environmental
consumption implied a focus on household food waste,
as that is where food consumption predominantly occurs.
Reduction implies that solutions other than alternative
technologies for the management of food waste would be
important so that overall food waste would be less rather
than only seeking to reduce the environmental impact of
management. Management implied identifying specific ac-
tors that were involved in food waste should be a goal. In
the U.S,, policies that impact the public are usually initiated
by the government, even though there are always excep-
tions. We therefore thought that two of our three alterna-
tives should be government-originating policies. For bal-
ance, we thought one initiative should originate from and
affect the private sector. Labeling clearly was an element
that affected household food waste, so that should be one
target for our policies. Labeling would be a waste-reduction
activity, as well. Food waste composting is a management
technique that has been of growing interest over the past
several decades, but it is a technological solution, not a re-
duction element, so it was of lesser priority. Activities that
bridged public decisions with private actions also seemed
to have a certain appeal.

Therefore, we sought policies in scientific, technical,
and gray literature that might illustrate these goals. One
common governmental action is to ban a deleterious ac-
tivity. There have been nine state food waste disposal bans
enacted since 2014 (Anglou et al., 2024); although some
of the prohibitions require following a management hier-
archy oriented towards food waste minimization, most of
the food waste bans see composting and anaerobic diges-
tion as the primary means of managing food waste. The
only effective food waste ban has been in Massachusetts,
which Anglou et al. (2024) attribute to enforcement actions
and a widespread, large network of compost sites. Anoth-
er common action is to create a tax incentive. There is an
existing federal tax incentive for businesses that donate

food. This was first passed in 2005 and was enhanced in
2015 (REFED, 2016). It allows businesses donating food to
charities to deduct up to 15% of taxable income. The 2015
enhancements allowed businesses to claim more than the
cost value of the food. REFED (2016) has proposed specif-
ic enhancements to the tax credit (technical tweaks to cov-
er some unavoidable costs). Another expansion could be
for states to create their own tax deductions or credits, as
some states have done with clean energy projects (Milne,
2017). California, Colorado, lowa, Maryland, Missouri, New
York, and Pennsylvania offer tax credits for donated food;
Arizona offers a tax deduction (National Gleaning Project,
2023). Ensuring that the federal tax credit covers all costs
associated with food donation and supplementing the
federal program with state credits and donations should
make food donation more enticing for retail food stores
and farms (NRDC, 2021). Donating food to charities (food
banks and soup kitchens) would clearly be a step toward
reducing food waste at the retail level.

Food waste management requires public engagement
since the largest share of food is wasted by individuals
in households (UNEP, 2017). Public education for waste
management purposes has long been espoused as a nec-
essary element of achieving better management; howev-
er, the past 20 years have mainly seen stagnant recycling
rates (at below-optimal levels) in the U. S. despite ongoing
education efforts (MacBride, 2012). Newer paradigms for
engagement seem to be warranted. One is exemplified by
the Center for Sustainable Materials Management, a State
University of New York Environmental Science and Forestry
(SUNY-ESF) research and outreach group with a focus on
improving New York State recycling. It is largely funded by
New York State (https://www.centerforsmm.org/). It has
a somewhat traditional education element, with a web-
site, outreach and education staffers, and a social media
presence. However, it is not only looking to reach out to
the general public but also to the governments in New York
that plan and manage solid waste programs. It not only de-
veloped a GIS-based web portal where individuals can de-
termine what recycling rules apply based on their phone’s
location but also has worked to harmonize those rules
across the hundreds of New York jurisdictions that set re-
cycling rules. It has developed a database of suppliers that
can provide “green procurement” materials to local govern-
ments and supports seminars for purchasing officers to
educate them on their legal and regulatory responsibilities
under New York State law. It not only works to create vide-
os supporting recycling programs but has also conducted
a "needs assessment” in support of a potential Extended
Producer Responsibility law for packaging for New York
State. This organization, therefore, conducts work in multi-
ple directions for multiple stakeholders in support of a uni-
fied overall goal. We are describing these kinds of organ-
izations as “Task Forces,” given their potential for acting
in multiple directions in support of a single goal, and we
think a similar organization at the federal level in support
of reducing food waste could have great effectiveness.
Communicating and clarifying information related to food
waste data and food date labels such as “use-by,” “sell-by,"
and “best-by” could really help decrease the levels of food
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waste. It is important for consumers to know that “sell-by”
and “best-by” dates are meant as indicators for retailers to
help them know when their product will become sub-opti-
mal, not inedible. Similarly, past “use-by” dates don’t auto-
matically make them suitable for the garbage. In addition,
harmonizing the vocabulary and purpose of such labels by
manufacturers and packagers could help ensure that the
education program had a greater focus. This would be a
campaign for behavior change through multiple channels
to consumers and the business community, fostered by the
government'’s regulatory power.

There have been a number of private sector initiatives
that intend to reduce food waste. Food waste collection
programs have been created to manage source-separated
food wastes (mostly through associated compost sites).
Many of these have been started in cities, as collection is
easier to accomplish with greater population density (Kro-
nes, 2019). Some of them used alternative means of trans-
portation, such as bicycle collection (Tsang, 2020). Howev-
er, even in rural areas, certain compost entrepreneurs have
pioneered food waste collection programs (Tonjes et al.,
2024). This is a management-oriented program. Another
initiative attempts to address food waste by reducing it
at the retail level. Grocery stores have been established in
Denmark and Britain that sell blemished, irregularly shaped,
or otherwise slightly off-spec food (Overgaard, 2016; Gun-
ders & Bloom, 2017). These kinds of stores could be en-
couraged in the U.S. The focus would be food items that
are nearing their use by, best by, or sell-by dates alongside
the produce, which is aesthetically subpar. Approximately
10% of food waste in the U.S. is generated at the retail lev-
el (UNEP, 2017), so the creation of small secondary stores
could lead to significant food waste reduction (Overgaard,
2016). Governments could provide support to entrepre-
neurs with siting and permitting, even perhaps financial
incentives, similar to other small business support mecha-
nisms. The secondary stores would need to work together
with nearby grocery outlets to collect food that is going to
be removed from food racks and have to access farmer
distribution networks to receive “ugly vegetables” and simi-
lar off-spec items. Minnesota has supported these kinds of
efforts for direct shipments to food banks and soup kitch-
ens from farmers; however, it is a relatively small program
(120 farmers across the state have donated vegetables
and fruit since 2015, and the state purchases milk for these
programs at current retail levels, and in 2020 only 150,000
kg of protein were donated) (Second Harvest Heartland,
n.d.). Other industrial reuse programs, where businesses
could arrange to off-load unwanted or overstock supplies,
faced some difficulties in manufacturing reuse, such as
selling or donating unwanted materials, because these ac-
tions were associated with the perception that the donor
was supporting potential rival companies. This was a sig-
nificant headwind in industrial reuse opportunities in New
York City in the 1990s (Hammer et al., 1997) and may be
difficult to overcome in the retail food sphere, which usual-
ly has small profit margins and is often highly competitive.

The three policy options selected for evaluation were
secondary stores, tax incentives, and Task Forces.

2.2 Selection of evaluation criteria

Three criteria were identified as suitable for evaluat-
ing the policy choices: cost-effectiveness, recovery, and
source reduction.

Cost Effectiveness (Criteria weighting = 3): Cost-ef-
fectiveness will provide a demonstration of decision un-
certainty linked with an intervention in this scenario policy
alternative. The cost-effective assessment will present the
possibility that the decision to implement an alternative is
suitable. For example, will the policy alternative option save
money, will it cost money, is there a determination of sav-
ings per unit of food waste repurposed, etc?

Recovery (Criteria weighting = 1): The most significant
direct impact of food waste on the environment is the gen-
eration of methane in landfills. Despite programs and pol-
icies to prevent emissions of landfill gas into the environ-
ment, a substantial portion of landfill-generated methane
escapes into the atmosphere. Landfill-generated methane
is estimated to be 22% of anthropogenic methane in the
U.S. (Nesser et al., 2024). Food has long been identified as
the material that generates more methane than any oth-
er MSW constituent (Wang et al., 1997). Since methane
has a relatively short atmospheric lifespan (half-life esti-
mates range from 10-14 years) (Chai et al. 2016), reducing
methane emissions may result in significant reductions in
greenhouse gas content over relatively short time frames
(Bistline et al., 2022). Therefore, reducing food inputs to
landfills (which we are characterizing as “recovery”) has
great potential to have a large environmental benefit from
greenhouse gas mitigation.

Source Reduction (Criteria weighting = 2): It is a truism
in solid waste management that reducing the amount of
waste that needs management is the most effective means
of managing waste. Materials that are not managed do not
have direct costs, do not require infrastructure, require no
decision-making burdens on consumers, etc. (Zhang et al.,
2021). Policies that result in source reduction usually have
ancillary benefits that are indirectly oriented toward other
aspects of the economy and society. Food waste source
reductions can include water conservation, reduced land
use impacts, hunger reduction, economic diversification,
and entrepreneurship (Thyberg & Tonjes, 2016).

3. RESULTS AND DISCUSSION
3.1 Step 1 Bibliometric Study

Food waste research is accelerating. The mean number
of publications per year was 12, but over half (115) of the
papers were published in the last four years (mean of 29
publications/yr), with 37 published in 2022 (Figure 1).

To create the co-occurrence map, words with a mini-
mum of seven occurrences in the title and abstract were
selected across the papers. The co-occurrence analysis re-
vealed various prominent clusters. For example, the green
cluster shows the research centered on “behavior” and
“consumption,” indicating a number of studies focusing on
human behavior and consumption patterns with respect
to food. The red cluster focused on “food waste,” “man-
agement,” and “greenhouse gas emissions.” It provided
research on the importance of managing food waste and
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understanding the different environmental impacts of food
waste (Figure 2).

3.2 Analysis of Policy Alternatives
3.2.1 Creating Secondary Retail Food Stores

Some retail groceries donate edible food to charities
for tax savings because of regulatory requirements or as
an ethical choice (Lowrey et al., 2023). Donations can be
difficult to manage, as there are transportation and oth-
er logistics issues and a loss of potential revenue (offset
by tax savings). A model of diversion to alternative retail
sales found that this had the potential for greater revenue
for the seller, additional entrepreneurial opportunity for the
purchasing operation, and perhaps greater diversion from

disposal overall (Lee & Tongarlak, 2017). To enhance such
operations with off-farm, off-spec fruits and vegetables, as
is the model in Denmark and England, it was found that
farmers would need expanded processing infrastructure
and consistent pricing structures (Johnson et al., 2019).
On-site processing of crops, including technical innova-
tions such as dehydration or vacuum-sealing, could pro-
vide expanded use for off-spec crops (Birch et al., 2014).
Secondary stores selling food items that might otherwise
be disposed of might co-opt part of the “good food” per-
ception associated with farmers’ markets, where consum-
ers will forgo a degree of convenience and pay more to be
part of what is perceived as more sustainable, and health-
ier food chain that is more supportive of local agriculture
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FIGURE 2: Keywords co-occurrence map.
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(Connell et al., 2008). Danish (Overgaard, 2016) and Eng-
lish (Gunders & Bloom, 2017) versions of these stores have
proven successful, but they have not yet been able to gain a
U.S. foothold. This implies some form of government sub-
sidy or other support may be required to begin this initiative
in the U. S. In addition, off-spec food will need to overcome
the primary consumer selection mechanisms of visual as-
sessment, which means impressions of damaged or irregu-
lar food often equate to unhealthy food (Bolos et al., 2019).

Cost-Effectiveness (Score = 2): Establishing a distribu-
tion network from farmers to stores separate from the
established network for preferred food quality may have
a substantial cost. Diversion of overstock and past-due
date materials in established retail stores from dispos-
al pathways is a complication that will probably have
some additional costs; transporting food from retailers
to these secondary stores will entail certain expenses.
Analogies to other materials reuse opportunities imply
that the logistics of organized diversion and potential
“polishing” of these items to make them re-salable are
not trivial (Gelbman & Hammerl, 2015).

+  Recovery (Score = 4): The intention of this program is

to divert materials from disposal, thereby meeting the
goals of “recovery.” Recovery may be enhanced at retail
stores in establishing this program as once unsuitable
materials are being diverted towards other-than-dis-
posal (to the secondary stores), other options can also
be considered, such as diversion of edible food to food
banks and soup kitchens as well as to the secondary
stores, and diversion from landfilling (or waste-to-ener-
gy incineration) to composting or anaerobic digestion.
Creating a pathway for food losses to secondary stores
from farms should actually increase landfilling to some
extent; no process is waste-free, so processing and
transporting food from farms to secondary stores and
losses at the secondary stores should lead to some
landfilling of food. This will increase landfilling as food
losses on farms in the U.S. are rarely, if ever, landfilled.
In addition, if the perception that off-spec food is un-
healthy is not substantially changed, then the diversion
of these food items into retail outlets may not result in
substantial reductions in food waste; rather, since off-
spec food on farms is rarely landfilled (Beausang et al.,
2017) but retail food wastage is, it may lead to increas-
es in landfilled food waste.
Source Reduction (Score = 4): Food loss and waste re-
ductions can be brought about in a meaningful manner
by creating these secondary markets for excess food
(Evans & Nagele, 2017). Preventing farm food loss con-
serves more resources than retail food waste diversion,
probably even so compared to food donations or food
waste composting. This alternative is most efficient
in terms of source reduction. Again, however, the per-
ception that off-spec food is unhealthy will need to be
changed to result in substantial reductions.

3.2.2 Improving Tax Incentives

Tax code changes are common means in the U.S. to
change behavior. These tax code changes can be fo-

cused on individuals or organizations. Here, there are no
easy means to incentivize consumer choices; rather, tax
changes are aimed at making farmers and other areas of
the food industry change how they behave (NRDC, 2021).
Expanding the somewhat limited scope of U.S. tax incen-
tives to include all food diversion expenses is perceived
as having benefits (Gunders & Bloom, 2017; NRDC, 2021).
NRDC, in particular, believes that state tax incentives can
be more effective because of better outreach efforts and
the potential to target specific local industries in ways that
broader approaches cannot (NRDC, 2021). State tax incen-
tives seem most likely to be effective and result in savings
for farms, whereas local extensions are often very effective
at spreading information regarding many aspects of farm
business practices (Wang, 2014); it seems less relevant
for larger grocery chains that are already likely to use pro-
fessional, comprehensive accounting and tax advisement
services.

+  Cost-effectiveness (Score = 3): Tax incentives, such as
tax credits provided to food rescuers, are often cost-ef-
fective as any monetary amount given through such
schemes will directly motivate farms, organizations,
and businesses to donate food if enough of the costs
are covered. Therefore, if tax credits are provided, the
expenditures will go exclusively towards their envi-
sioned purpose, i.e., reducing food waste and feeding
the needy people. Whenever a business or farm does
not donate surplus food, it does not receive any tax
benefits. Additionally, by encouraging the donation of
healthy food, low-profit margin businesses, like farms,
would be supported with these tax incentives by al-
lowing them to recover the cost invested in producing
food they could not sell. The issue is whether sufficient
credits are available and easily accessible to create the
incentive to spend pre-tax money.

Recovery (Score = 4): The intention of making food do-
nations more affordable for food sources is to divert
materials from disposal, thereby meeting the goal of
“recovery.” The target materials and sources for food
loss and waste reduction here are the same as those
for the secondary stores, so the impact should be simi-
lar if they are equally successful.

Source Reduction (Score = 4): The source reduction im-
pact of tax incentives will be of the same scope as the
secondary store impact.

3.2.3 Task Force

Wastage of food is, to a large extent, a consequence of
consumer consumption and buying behaviors. Often, su-
permarkets tend to order an excessive stock of food items
that are more than what is required in order to fulfill the
overconsumption needs of the consumer. This puts a heavy
strain on the agricultural sector (REFED, 2016). There's an
imminent need to relieve this strain, and the same could
be achieved through stakeholder collaboration and cam-
paigns. It is imperative to highlight the environmental and
social damage caused by overconsumption while promot-
ing wise purchasing habits.

Recent studies have shown that consumers in the

S. Srivastava, D.J. Tonjes / DETRITUS / Volume 30 - 2025 / pages 14-22 19



U.S. consider themselves to be well-informed about food
waste; however, many do not correctly apply sell-by-use-
by-best-by advisories (Bolos et al., 2019). In addition,
there are approximately 50 iterations of these kinds of
labels, meaning manufacturers and retailers do not have
a coherent process for providing good food consumption
information (Kavanaugh & Quinlan, 2020). This describes
a multi-sector, multi-directional information and guidance
opportunity, which would be suitable for a non-governmen-
tal organization, has bonafides due to academic or think
tank relations and is agile and aggressive in offering work
products across many domains. We have described such
an organization as a Task Force. To close the gap between
information and implementable knowledge, the proposed
working group will incorporate educational policies via
tailored campaigns, useful resources and public engage-
ment. Some of the ongoing initiatives are updating infor-
mation on safe storage and developing a “FoodKeeper”
App (provides users with information on proper storage,
product dating, etc) (USDA, n.d.-b)

Such an organization could conduct work with a rela-
tively small staff on the order of 20 or so and a relatively
modest outreach budget focused on social media chan-
nels with polished products but no general mass media
presence. The group should also have a two-sided, ag-
gressive outreach program: to key regulators such as the
U.S. Department of Agriculture and the Federal Trade Com-
mission, plus states with existing food waste support pro-
grams, such as those with tax incentives, along with Tex-
as and Florida, as the largest states without existing food
waste reduction policies in place. It should have outreach
to major food manufacturers and distributors through par-
ticipation in industry groups and meetings and targeted in-
dividual information efforts. An example of this would be
the Center for Sustainable Materials Management at SUNY
ESF; another could be the Recycling Partnership (https://
recyclingpartnership.org/), which has a much larger scope
of work and is a much larger organization than envisioned
here. Establishing a consistent messaging approach would
increase the effectiveness of the labels, educate consum-
ers, and create pathways for “nudges” to improve the use
of these tools (Bolos et al., 2019; Thaler & Sunstein, 2008).

Cost-effectiveness (Score = 5): Amongst the three poli-
cy alternatives, setting up a task force and nudging con-
sumers is clearly the least expensive option. It has no
direct impact on food waste, however, and will require
social change to be effective.

TABLE 1: Criteria analysis matrix of policy alternatives.

Recovery (Score = 3): When the consumers are educat-
ed about date labels of products and how sell-by, use-
by, and best-by dates are indicative of food quality and
not its safety, there should be reduced need for stores
to aggressively clear shelves of such items. This would
minimize the landfilling of food waste.

Source Reduction (Score = 3): Better understanding of
food labels should decrease the overall amount of food
waste, similar to the anticipated decrease in landfilled
food waste.

3.3 Criteria Analysis Matrix

Food waste remains a significant cause of concern in
the United States. The government must adopt advanced
policies to reduce the amount of food waste generated in
the country and reach its reduction goal. Table 1 presents
the analysis of the three selected policy alternatives by
applying a Criteria Alternatives Matrix. As depicted in the
CAM table, the policy alternative for the Task Force has the
highest total score, and so it is the most favorable option of
these three for addressing the food waste issue in the U.S.

4. CONCLUSIONS

Consistent with the increase in U.S. food waste, there
has been a growth in the number of publications on food
waste in recent years. This paper investigated the op-
tions to reduce food waste in the United States. Impor-
tant themes for this research have been sustainability,
reduction, manage consumption. Using these key terms
as guides, three policy options across the realms of gov-
ernment action, public-private cooperation, and private ini-
tiatives were evaluated using the criteria of cost-effective-
ness, recovery (as measured by decreases in landfilling of
food waste), and source reduction. The first policy alterna-
tive is to create Secondary Stores for food that customarily
ends up in waste owing to cosmetic concerns or compli-
ance with date labels. In the criteria analysis matrix, creat-
ing the Secondary Store scored “4” in terms of both Recov-
ery and Source Reduction. Its Cost-effectiveness was less
(scoring a 2). Expanding the scope of federal tax credits
and creating similar kinds of state programs was seen as
creating similar recovery and source reduction impacts to
the Secondary Store policy. It was evaluated as being more
cost-effective than the Secondary Stores. Establishing a
nimble, multi-target organization (a Task Force) to work
with consumers and industry to harmonize the use of date
labels for food and to educate consumers on their meaning

Criteria
Cost-effectiveness Recovery Source Reduction Total
(Weights) 3 1 2
Creation of secondary 2 4 4 _
stores (2x3=6) (4x1=4) (4x2=8) 6+4+8=18
. Increased Tax Incen- 3 4 4 _
Alternatives tives (3x3=9) (4x1=4) (Bx4=8) 9+4+8=21
5 3 3 -
Task Force (5x3=15) (Bx1=4) (3x2=6) 15+4+6=25
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was identified as the preferred option. The government has
already run various campaigns in some states to spread
awareness regarding food waste. However, the govern-
ment can enhance the process by providing information on
in-store display screens or conducting contests to engage
more customers and educate them. When the consumers
are educated about the date labels of products and how
“sell-by” or “use-by” dates are just suggestions made by the
manufacturer for a product’s freshness and do not relate to
consumer safety, the state could prevent wholesome foods
from reaching landfills. Therefore, in terms of recovery and
source reduction, it was found to be the most efficient op-
tion compared to other alternatives.

4.1 Study Limitations and Future Directions

Step 1 of this study was conducted on the Web of Sci-
ence (WoS) database by making use of specific keywords
to arrive at a holistic analysis. Since WoS Directory was
the only platform referred to, other publications platforms
comprising scientific documents, such as Scopus, were
not part of the current study. The key terms of research
that were used to perform the survey were “Food Waste”
and “United States,” because of which other publications
of value may have been overlooked and were not included
in the study.

Step 2 could have been enhanced by a more formal
evaluation process, using expert opinion elicitation such
as a Delphi technique. A wider range of alternatives could
have been considered.

In the future, researchers can advance this work by
studying other policy alternatives for reducing food waste
in the United States. They might explore the effectiveness
of policies such as required food waste reporting in com-
panies or programs related to composting, which promotes
the diversion of food from landfill sites. A comparative
study could be carried out to examine the effectiveness of
these options in other nations, offering insights into ver-
satile models for reducing food waste in various regions.
Furthermore, future studies could also assess technolog-
ical innovations, such as smart packaging or food waste
tracking systems, and their possible influence on reducing
food waste across the distribution chain.
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