Pre-Consumer Food Waste at Three Dining Facilities at a Large University

Kati A. Span

Thesis submitted to the faculty of the Virginia Polytechnic Institute and State University in
partial fulfillment of the requirements for the degree of
Master of Science
Human Nutrition, Foods, & Exercise

Elena L Serrano, Committee Chair
Heather K Cox
Rachael E Budowle

May 29, 2012
Blacksburg, VA
Keywords: food waste, nutrition, sustainability, institution, foodservice
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Kati A. Span
ABSTRACT
The objectives of this 8-week study were to assess the amount (weight) of pre-consumer (production)
food waste at a large university, serving 18,000 meal plan holders, and identify major contributors of
food waste (i.e. food categories, types of waste). Dining facility managers and waste coordinators (WCs)
were voluntarily recruited from three dining facilities to oversee all food waste data collection and entry
by dining staff, and attend weekly meetings with the research team. Food waste was weighed by staff at
the designated facilities using institutional food scales. Information about the food waste was then
written on tracking sheets and entered into an online database. The tracking sheet and database
contained information on: product description (i.e. food type), reason for waste, weight of food (lbs),
disposal method (compost/food scraps, diverted, or trash), and any related comments. Waste analysis
included aggregating weekly data by total waste (lbs), facility, food type, food groups of MyPlate, and
reason for food waste. Quantitative results from this study reveal that thousands of pounds of food
waste are disposed of each week, especially for proteins and grains. Results derived from qualitative
interviews and focus groups indicated that waste tracking is beneficial for staff buy-in, creating waste
standards to improve efficiency, and adjusting food production schedules. Implications from these
results indicate ability to help guide policy and practice, and provide insight into major contributors of
institutional food waste.
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Chapter 1: Introduction and Review of Literature
Projections indicate that two billion more people will be on the planet by 2050, raising concerns
about the sufficiency, adequacy, and sustainability of local, national, and global food systems among
citizens, health professionals, academicians, producers, and policy-makers (United Nations, 2005).
Currently, one in five workers and their families worldwide live in extreme poverty, on less than $1.25
per day, with inadequate access to nutritious food, safe drinking water, proper sanitation or shelter
(United Nations, 2011), highlighting a major food access gap. Meanwhile, the rate of obesity in the
United States and many more industrialized and developed countries is reaching alarming rates,
alongside consistent rates of food insecurity and hunger in those countries (Ogden & co-workers, 2006;
Kim & Popkin, 2005; ERS, 2011). Waste generation also continues to rise across the globe. In the U.S.
alone, 249 million tons of municipal solid waste is collected per year. Per person, this equates to 4.43
pounds per person per day, rising from 3.66 pounds per person in 1980. As the food access gap
continues to grow, it is alarming to note that food waste is the fastest growing contributor to total
municipal solid waste (MSW), from 10.1% in 2007 to 13% in 2010 (EPA, 2010). In addition, of the 3900
calories produced per person per day in the U.S., almost a third of these calories are lost during the food
supply chain (ERS, 2003; ERS, 2010).
In response to these increasing concerns, an emphasis on sustainability, or “the creation and
maintenance of conditions under which humans and nature can exist in productive harmony; that
permit fulfilling the social, economic and other requirements of present and future generations” (EPA,
2011), is warranted. A more sustainable, community-based food system, one that integrates these
important considerations during the food production, processing, distribution, consumption, and
disposal stages (Figure 1, C.S. Mott Group ) has been regarded most often by leading national
organizations as a means to improve public health outcomes, the environment and economy (Garrett &
Feenstra, 1999; APHA, 2007; ADA, 2010). Very little scientific literature exists, however, to provide
strategies to improve community-based food systems from a systems or institutional level, although
examples are prolific among practice-oriented organizations (Winne, 2003). One area of study that may
positively influence our food system may be in addressing food loss, or “any change in the availability,
edibility, wholesomeness or quality of the food that prevents it from being consumed by people” (FAO,
1981). The following sections point to the resulting health and nutrition, environmental, and economic
consequences of food waste, along with discussion of the influential nature of increasingly sustainable
dining facilities at U.S. institutions.
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Figure 1: Community Food Supply Chain (Michigan State University, C.S. Mott Group)

Health and Nutrition Concerns
The shift in Americans’ perception of food itself – from relationships to fragments or things – as stated
by Fred Kirschenmann, has created a modern food system of unsustainable proportions (Kirschenmann,
2010). This transition has affected the ability to control food portions, and thus has resulted in the
current generation of “luxus consumers,” or an industry that over-consumes materials and resources
used for food production (Blair & Sobal, 2006). As previously noted, the U.S. produced 3900 calories per
person in 2006, a significant 24.5% increase from 1970 (ERS, 2010). Most of these calories are of low
nutritive quality, supplying 9.5% more grains (mostly refined), 9% more fats and oils, and 4.7% more
sugars in 2000 than in 1970. Of these 3900 calories, an estimated 1100 calories or 28.2% is wasted due
to spoilage, plate waste, and cooking loss (ERS, 2003), of which fruits and vegetables are wasted the
most, at 19.6% of total food loss (Kantor & co-workers, 1997). Considering 14.5% or 17.2 million U.S.
households were food insecure in 2010, improved food waste management that includes food diversion
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or gleaning may be in order (ERS, 2011). The EPA, for instance, recently began promoting their “Feeding
People, Not Landfills” campaign, providing resources for food banks and other food recovery programs
(EPA, 2012). Initiatives and campaigns such as this may improve distribution of calories in the U.S. and
possibly reduce hunger and promote community food security (Hamm & Bellows, 2003).
Food safety is also an important consideration for the food supply. Estimates of 31 known major
pathogens in the United States have caused 9.4 million episodes of food borne illness, 55,961
hospitalizations, and 1,351 deaths each year (Scallan, 2011), and thus remains motivation for even
tighter safety controls. The United States Department of Agriculture (USDA) enacted a Pathogen
Reduction/Hazard Analysis and Critical Control Point regulatory standard that was to be mandated by all
foodservice handlers by 2000 (Olinger, 2003). This rule was designed to reduce the number of
pathogens found in the food system by a series of 7 steps, including conducting a hazard analysis,
identifying critical control points, establishing critical limits for each critical control point, establishing
critical control point monitoring requirements, establishing corrective actions, establishing procedures
for verifying HACCP systems work as intended, and establishing record keeping procedures (FDA, 2011).
Since unsafe food at any point in production is unfit for human consumption, increased volume of food
waste and therefore nutrient loss, is a direct result of food handling techniques important for health and
consumer safety (FSIS, 2012; FAO, 2011).

Environmental Considerations
It has been estimated that waste from schools, institutions, and businesses constitutes between 35 and
45% of total MSW in the United States and will continue to rise (EPA, 2007). MSW contributes, in part,
to the emission of greenhouse gases (GHG) - water vapor, carbon dioxide, methane gas, and nitrous
oxide - that are channeled into the atmosphere and result in slow temperature increases. The building
of atmospheric carbon dioxide and other GHG as catalytic factors have been largely debated in regards
to effects such as rising sea levels, causing drastic flooding; depletion of mountain glaciers and snow
cover reduction, thereby diminishing fresh water sources; loss of biological diversity and eco-system
collapse; and agricultural shifts impacting crop yields and productivity (EPA, 2006). An increase in the
proliferation of infectious diseases and increased heat-related mortality due to higher temperatures that
promote infectious diseases, along with projected droughts and possible food shortages from ecosystem changes, may also take place (Godfray & co-workers, 2010). Over the last century, atmospheric
temperature has already risen one degree Fahrenheit (EPA, 2006). Global anthropogenic emissions of
methane, 20 times more effective at trapping heat than carbon dioxide, has grown from 14% in 2004 to
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18% in 2008 (Bogner & co-workers, 2008). Food waste is the fastest growing contributor to MSW
collected in landfills, the third-largest source of total U.S. methane emissions and the primary source of
anthropogenic methane emissions (EPA, 2012). Thus, a potentially worthwhile climate mitigation
strategy should include food waste reduction (Gentil & co-workers, 2011).
A behavioral shift on behalf of consumers and food producers is also warranted. Lehman and
Geller (2004) note that most environmental studies, since the pro-environment movements of the
1970’s, focused on the attitudes of consumers versus impactful behavior change of consumers and
producers. They further claim that imposing effective intervention strategies such as environmental
design, or the manipulation of a physical environment to increase individual adherence to a protocol,
may provoke behavior change (Lehman & Geller, 2004). This paper cites one study, for example, that
experienced a 28% recycling rate when bins were put in central locations of an office space, yet
increased to 85-94% when a recycling tray was put on individual’s desks (Brothers & co-workers, 1994).
Recognizing that design plays a critical role in behavior change, the time frame or stage of a process at
which an intervention is focused also matters, which in this case involves the end of the waste stream
with the emphasis of recycling. Studies such as this encourage further investigation of other areas of
impact along the food system, such as waste reduction at the source (Gardner & Stern, 1996).
Additionally, since past studies have mostly collected data about the attitudes and perceptions of
consumers, it appears that a shift towards studying the behaviors of food handlers and consumers could
be more influential at making an environmental impact (Stern, 2000), additionally improving sanitation,
public safety, and health (EPA, 2010).

Economic Implications
From farm to decomposition, food expenses in the U.S. are high. The foodservice industry makes up
4.3% of U.S. gross domestic product, of which 0.7% accounts for agricultural shares; the rest accounting
for processing and handling of food (ERS, 2012). Not included in this percentage is the $429 billion spent
on food by American consumers, of which $36 billion is spent in schools and colleges (ERS, 2011). Food
disposal costs are also not included in this total share, however average national landfill tipping fees
have risen to $34.29 per ton, from $8.2 per ton in 1985 (Repa, 2005). The high price of waste disposal,
estimated at $1 billion, is a top concern for most industries, especially in the foodservice sector (EPA,
1999). The EPA has developed a cost calculator specific to food waste disposal methods, including
source reduction, donation, composting, and recycling (EPA, 2009), and also has published materials
that specifically emphasize source reduction and diversion, such as the Food Recovery Hierarchy (Figure
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2). In this diagram, highest of importance is source reduction, or reducing the amount of food waste
generated; secondly, feeding people, or excess food donation to food banks, soup kitchens and shelters;
thirdly, feeding animals, or providing food scraps to farmers; then industrial uses, which entails
providing fats for rendering, oil for fuel, food discards for animal feed production, and soil amendment
production; and finally, composting, of which food scraps are recycled into a nutrient rich soil
amendment (EPA, 2012). Considering the EPA’s emphasis to reduce food waste from the source, it is
interesting to note that most studies have been conducted on recycling and composting and few have
been published articulating current economic figures related to production food losses and the potential
for cost savings.

Figure 2: Environmental Protection Agency’s “Food Recovery Hierarchy”

Of the existing literature examining waste management in foodservice, it is apparent that cost
factors are more important to directors than environmental considerations. In one study conducted by
Bonnie Hackes and Carol Shanklin, researchers distributed a survey to 168 school foodservice directors
in major cities in the U.S. to determine factors related to resource allocation decisions. In order of
importance, labor, food safety, enrollment growth, compliance with U.S. Dietary Guidelines,
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administrative cost shifting, utility costs, water quality, and waste hauling costs were the most
important factors identified. Results from this study indicate that environmental issues were considered
a low priority when making decisions involving resource allocation (Hackes & Shanklin, 1999). Programs
such as LeanPath, a food waste tracking firm used by many institutions and commercial businesses in
the U.S., suggests marrying economic and environmental considerations by making food waste tracking
a typical and simple operating procedure. LeanPath offers the ValuWaste® Tracker, a touch-screen
terminal and scale used to track food waste. Subscription to this service provides coaching, training,
consulting, and ongoing reports of production and disposal activities and claims to reduce food waste by
47% and overall costs by 10% (LeanPath, 2012). The initial cost of this program may be too expensive for
some foodservice outlets, however, often exceeding more than $20,000 in instillation fees (personal
communication with LeanPath representative, 2010). Considering the high price of operating a
foodservice outlet at an average of $8 million per facility, with $3.6 million in labor costs and $3.2
million on food purchases (Foodservice Director, 2012), food waste management may be a low priority.
One of the main drivers for this study was to find a potentially more affordable food waste tracking
system for foodservice operators than LeanPath and other waste tracking software.
Unlike the minimal regard food waste management might receive in institutional operations,
food safety practices have been considered highly important when making financial decisions (Hackes &
Shanklin, 1999) in foodservice. Although only approximately 1% of total foodservice expenses can be
incurred due to implementing plans such as HACCP (ERS, 2003), the true cost of a comprehensive food
safety system is difficult to capture due to employee training, management of time and temperature
tracking logs, and possibly employing a HACCP coordinator (Khandke & Mayes, 1998). As foodservice
directors and managers are willing to spend time and money on food safety concerns to keep customers
safe, creating a successful food waste tracking and reduction plan that complements and enhances the
efficacy of the food safety system could also improve the economic, environmental, and health costs
associated with food waste.

Food Waste in U.S. Institutions
Foodservice departments of U.S. universities account for 6.5% of total meal and snack consumption
away from home (ERS, 2012), representing a potential reduction in total food waste if the landscape of
foodservice changes towards a more sustainable operation. Employee participation in food waste
tracking allows for creative empowerment and an increased awareness of current economic,
environmental, and social concerns (Lam, 2010). Explanation of outcomes (money and time saved,
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decreased natural resource use) at the initial phase of implementation has the potential to motivate full
participation of staff members (Peregrin, 2011).
Potential for improvements specific to dining at large universities and institutions is significant.
A 2008 article published in a popular magazine reported that campus foodservice departments take up
to five times more water, five times more energy, and five times more waste than dorm rooms
according to a consultant from the foodservice consulting firm, Sodexho (Curry, 2008). Commitment to
sustainability in universities appears to be growing, first driven by an assessment tool created by the
Sustainable Endowments Institute, a special project of Rockefeller Philanthropy Advisors, evaluating
public and private colleges and universities in 2007 with their Green Report Card. This assessment tool
highlighted successful environmental initiatives undertaken by universities and also spawned many
others, including compost management systems (60% of schools), food diversion, local sourcing, and in
some cases, improved food waste management (Sustainable Endowments Institute, 2012). The
Association for the Advancement of Sustainability in Higher Education (AASHE) is now the leader in
university sustainability tracking with their STARS program, a self-reporting framework used by many
colleges and universities to measure and compare initiatives and practices (AASHE, 2012).
Research that focuses on these initiatives is abundant. One particular study took place at
Southern Illinois University, with 4,000 dining plan holders equating to 7,000 meals provided per day by
university dining halls (Babich & Smith, 2010). The researchers of this study utilized three dining halls to
implement a three phase “cradle to grave” analysis to indicate how sustainable their practices were
from vendor to disposal to decomposition. Phase one measured miles from food vendor to the
particular dining hall for each food item and then used an online calculator (carbonfund.org) to quantify
resulting CO2 emissions from each food item, later organized into food group categories. Results from
this phase indicate that produce (21.93%), meat (18.15%), and dressings (14.29%) emitted the most CO2
given the distance the product traveled and the amount of this type of food purchased. Phase two
measured post-consumer food waste, or food that was left on consumers plates and discarded in the
pot wash area. It was found that 1.04 oz of food waste per student each day was wasted. Phase three
tested a vermi-composting system for efficiency, entailing the creation of an organic by-product by way
of worms. Results show that this method was not as efficient as intended, as it took 5 weeks to prepare
the material prior to introducing the worms, two weeks longer than the intended 3 week period. One
area of significance was an observation made by researchers during phase two that 50 pounds of food
waste was being generated at the food production level. The authors recommended better forecasting
methods to reduce this hidden food waste generator (Babich & Smith, 2010).
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University of California-Berkeley conducts a program called, “Eat the World but Save the Earth,”
in which student volunteers collect edible food waste from the dish room and display it in clear buckets
in the middle of the dining hall. They have witnessed a drastic decrease in food waste at each
demonstration (Lawn, 2005). Another example of decreased food waste can be found at both Oberlin
College in Ohio and Portland State University (Biocycle, 2008). Each has eliminated trays, finding similar
results to a study conducted at Virginia Tech, which equated to an 18.4% reduction in consumer food
waste and a 27.9% reduction in producer food waste during a 1-week trayless study (Sarjahani & coworkers, 2009). This aligns with past evidence suggesting trayless dining results in a 25-30% reduction in
total food waste (Aramark Higher Education, 2008). Nearly 75% of U.S. colleges reporting to the
Sustainable Endowments Institute have also instituted trayless dining programs as of 2012 (Sustainable
Endowments Institute, 2012).
Although the trayless initiative certainly contributes to a reduction in waste, a potentially more
impactful point in food production—pre-consumer waste—is often overlooked because of fears that
reducing the amount of food produced may affect service and overall quality of food (Ryu & co-workers,
2003). Since the food system has increasingly become consumer-driven instead of producer-driven
(Johns, 2002), a focus on consumer preference for cost and convenience has lead foodservice
professionals to increase production schedules (Glanz, 1998). Both availability of food and expectations
for faster foodservice from consumers may make a substantial impact on the amount of food waste that
can accrue due to over-production and lapses by pressured employees (Johns, 2002).
Given the considerations made by foodservice establishments to fulfill the needs of their
customers, whether by cost, convenience, safety or preference for more sustainable business decisions,
foodservice handlers may need to think beyond improved food waste disposal methods employed by
many “green” universities (Sustainable Endowments Institute, 2012). Two examples of disposal methods
currently used in institutions are composting organic materials to be used as a soil amendment or as a
medium to grow plants (EPA, 2011), and food diversion, or the donation of non-perishable and
unspoiled perishable food to local food banks, soup kitchens, pantries, and shelters (EPA, 2012). While
composting and food diversion are excellent ways to reduce landfill usage, they are inefficient ways to
reduce the production of waste in foodservice operations. By focusing on source reduction of food
production, purchasing inventories, utilities, and labor costs can be reduced, as well as fuel for
transportation of both food to the source and waste from the source (Shakman, 2009).
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Summary
A sustainable food system, one that will endure and supply a healthful diet for all humans is necessary
to better manage the entire food process – harvesting, processing, transportation, distribution,
receiving, storing, production, serving and disposal (Heller and Keoleian, 2003; Edelstein, 2009).
Improved management of each step, especially at the source of food production, will provide more
meaning to our food system and potentially reduce the wasted resources that our system currently
expels. Specifically, little is known about the impacts of food waste reduction in universities, in regards
to volume and types of food wasted. With 4,495 colleges in the United States with foodservice
programs, the potential for significant reductions in waste sent to landfills from institutional food
production is essential for further research considerations (IES, 2010).
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Chapter II: Pre-Consumer Food Waste at Three Dining Facilities at a Large University
ABSTRACT
This 8-week study served to assess the volume (weight) of pre-consumer food waste in three dining
facilities at a large university and identify major contributors of food waste (i.e. food categories, types of
waste). Facility managers and waste coordinators (WCs) were voluntarily recruited to oversee food
waste data collection (weighing and using a tracking log) and database entry by staff. Total and average
food waste results indicate high food waste in the meats/beans and bread/grains categories. Overall,
the tracking system motivated self-selected corrective action to reduce food waste. A number of
challenges were also noted, including additional time and space required, employee compliance, and
lack of communication between front and back of the house food production. Implications from these
results indicate ability to help guide policy and practice in institutional dining programs.

INTRODUCTION
According to the U.S. Economic Research Service (ERS), the United States produced 3900 calories per
person in 2006, a significant 24.5% increase from 1970 (ERS, 2010). Most of these calories are of low
nutritive quality, supplying 9.5% more grains (mostly refined), 9% more fats and oils, and 4.7% more
sugars in 2000 than in 1970. Of these 3900 calories, an estimated 1100 calories or 28.2% is wasted due
to spoilage, plate waste, and cooking loss (ERS, 2003); of which fruits and vegetables are wasted the
most, at 19.6% of total food loss (Kantor & co-workers, 1997). Considering 14.5% or 17.2 million U.S.
households were food insecure in 2010, improved food waste management that includes food diversion
or gleaning may be in order (ERS, 2011). The EPA, for instance, recently began promoting their “Feeding
People, Not Landfills” campaign, providing resources for food banks and other food recovery programs
(EPA, 2012). Initiatives and campaigns such as this may improve distribution of calories in the U.S. and
possibly reduce hunger and promote community food security (Hamm & Bellows, 2003).
Food safety is also an important consideration for the food supply. Estimates of 31 known major
pathogens in the United States have caused 9.4 million episodes of food borne illness, 55,961
hospitalizations, and 1,351 deaths each year (Scallan, 2011), and thus remains motivation for even
tighter safety controls. The United States Department of Agriculture (USDA) enacted a Pathogen
Reduction/Hazard Analysis and Critical Control Point regulatory standard that was to be mandated by all
foodservice handlers by 2000 (Olinger, 2003). Since unsafe food at any point in production is unfit for
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human consumption, food waste and therefore nutrient loss, is a direct result of food handling
techniques important for health and consumer safety (FSIS, 2012; FAO, 2011).
The environmental impacts of food waste are also of high concern, in that waste from schools,
institutions, and businesses constitute between 35 and 45% of total MSW in the United States and will
continue to rise (EPA, 2007). MSW contributes, in part, to the emission of greenhouse gases (GHG) water vapor, carbon dioxide, methane gas, and nitrous oxide - that are channeled into the atmosphere
and result in slow temperature increases. The building of atmospheric carbon dioxide and other GHG as
catalytic factors have been largely debated in regards to effects such as rising sea levels, causing drastic
flooding; depletion of mountain glaciers and snow cover reduction, thereby diminishing fresh water
sources; loss of biological diversity and eco-system collapse; and agricultural shifts impacting crop yields
and productivity (EPA, 2006). An increase in the proliferation of infectious diseases and increased heatrelated mortality due to higher temperatures that promote infectious diseases, along with projected
droughts and possible food shortages from eco-system changes, may also take place (Godfray & coworkers, 2010). Over the last century, atmospheric temperature has already risen one degree
Fahrenheit (EPA, 2006). Global anthropogenic emissions of methane, 20 times more effective at
trapping heat than carbon dioxide, has grown from 14% in 2004 to 18% in 2008 (Bogner & co-workers,
2008). Food waste is the fasted growing contributor to MSW collected in landfills, the third-largest
source of total U.S. methane emissions and the primary source of anthropogenic methane emissions
(EPA, 2012). Thus, a potentially worthwhile climate mitigation strategy should include food waste
reduction (Gentil & co-workers, 2011).
The high price of waste disposal, estimated at $1 billion, is a top concern for most industries,
especially in the foodservice sector (EPA, 1999). National tipping fees have risen to $34.29 per ton, a
23% increase from $8.2 per ton in 1985 (Chartwell, 2005). The EPA has developed a cost calculator
specific to food waste disposal methods, including source reduction, donation, composting, and
recycling (EPA, 2009), and also has published materials that specifically emphasize source reduction and
diversion, such as the Food Recovery Hierarchy (EPA, 2012). Considering the EPA’s emphasis to reduce
food waste from the source, it is interesting to note that most studies have been conducted on recycling
and composting and few have been published articulating current economic figures related to
production food losses and the potential for cost savings.
As the landscape of foodservice changes towards a more sustainable operation, participation
allows for creative empowerment of staff members and an increased awareness of current economic,
environmental, and social concerns (Lam, 2010). Explanation of outcomes (money and time saved,
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decreased natural resource use, etc.) at the initial phase of implementation has the potential to
motivate full participation (Peregrin, 2011). Improvements specific to dining at large universities and
institutions are significant, especially in regards to compost management systems, food diversion, local
sourcing, and in some cases, improved food waste management (Sustainable Endowments Institute,
2012). While composting and food diversion are excellent ways to reduce landfill usage, they are
inefficient ways to actually reduce waste in foodservice operations. By focusing on source reduction of
food production, purchasing inventories, utilities, and labor costs can be reduced, as well as fuel for
transportation of both food to the source and waste from the source (Shakman, 2009).
Little is known about the impacts of food waste reduction in universities, in regards to volume
and types of food. The goal of this study was to assess the volume (weight) of pre-consumer food waste
at three dining facilities at a large university with 18,000 meal plan holders. Secondary goals were to: 1)
identify major contributors of food waste (i.e. food categories, types of waste) in order to outline
possible strategies for reducing food waste and related costs and environmental impacts; and 2) test an
online tracking system to develop a long-term and sustainable food waste tracking system, modeled on
HACCP (Hazard Analysis and Critical Control Points) a management system used to control biological,
chemical and physical hazards in order to ensure food safety from the raw material production to
procurement, handling, manufacturing, distribution, and consumption (FDA, 2011). Differentially, the
objective of this study is to create a food waste management system that has the potential to reduce
overall food production levels in foodservice facilities at institutions by encouraging immediate
corrective action by staff and using historical waste trends to provoke the development of more efficient
food production schedules.

METHODS
STUDY DESIGN
Food waste data were gathered for 8 weeks at three dining facilities at a large university. The goal of this
study was to test the feasibility of a food waste tracking log and corresponding database. This study was
approved by the Institutional Review Board of [Blinded.]

SETTING
This university is located in a large town in Southwest Virginia. The university houses more than 125
buildings with more than 30,000 full-time students and 1,368 full-time faculty members [blinded].
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DINING SERVICES AND SUSTAINABILITY PROGRAM
This University’s Dining Service Program provides meals for approximately 18,500 dining plan holders at
any of the twelve dining centers available on-campus. Annual gross sales total $9.5 million, serving 6.2
million meals per year. This dining program also is the largest single employer on campus, with over
1,500 full and part-time employees [blinded].

The Sustainability Program of the University’s Dining Services department was initiated in 2008 to
“promote a sustainable dining and food system at *blinded+ and therefore the greater community.”
Outcomes from this program include the creation of a Sustainability Coordinator position, composting
and diversion programs, the start of a university garden that supplies some produce on campus, and
sustainable food purchasing, such as local food sourcing and buying from distributors that follow
Monterey Seafood Watch guidelines.

DESCRIPTION OF PARTICIPATING FACILITIES
ALL-YOU-CAN-EAT (AYCE)
The AYCE facility functions as an all-you-can eat buffet with a set meal price for student meal plan
holders, but is open to the public at a higher price. There are approximately 1,150 seats and 2,752
patrons served per day, so pre-consumer food production is often conducted in large batches to
accommodate high volume patronage. This dining hall is open during three shifts, morning, lunch and
dinner, for two hours at a time. There are seven different serving stations. Pre-consumer composting
(every day) and food diversion (varied frequency) are utilized here. Methods utilized by AYCE to
implement this tracking system included a seven compost bin disposal system located in a central
location in the food production area. Each bin represented a different food category, in which
employees disposed of a certain type of food in the appropriate bin to be weighed as an aggregate total
per food category at the end of the day. Reason for waste codes, identified on the tracking form, were
not utilized at this facility because of the use of aggregate totals versus itemized foods.

A LA CARTE: FOOD COURT (FC)
The FC facility uses an a la carte menu and seats 700 customers with an average number of daily
transactions of 5,275. Structured like a cafeteria or food court, there are 12 specialty shops that offer
international and American cuisines all in one location of the facility. Prices are on a per food item basis.
Patrons purchase their food at a centralized kiosk area. Food scraps are collected every day and picked
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up for compost two times per week. This facility utilized methods that included an itemized food list
aligned with the food waste tracking form and corresponding online database, therefore reason for
waste codes were appropriated.

A LA CARTE: MARKETPLACE-STYLE (MS)
A marketplace-style facility seating 400 and average daily transactions of 6,670, the MS facility offers
seven “restaurants” with capabilities for made-to-order items. Meal prices are based on each food item
and are purchased at individual “restaurants.” The only disposal method is trash. Methods utilized at
this facility were exactly the same as those employed at FC, and thus codes identifying reason for waste
were used per food item wasted.

MATERIALS/INSTRUMENTS
FOOD WASTE STATIONS
Food waste stations were employed at each facility, with scales and tracking forms placed in convenient
locations based on heavy traffic areas, convenience, safety, and other factors with input from WC’s and
staff. Employees were trained on weighing and tracking any food or beverage that was to be composted,
thrown away, or diverted.

FOOD WASTE TRACKING FORM
Food waste was assessed at dining facilities using a tracking form, completed by staff at each dining
facility at designated waste stations. The original tracking form and corresponding WC built upon the
current HACCP (Hazard Analysis and Critical Control Points) program utilized at this university, including
the designation of a HACCP coordinator who would oversee compliance of the HACCP tracking form that
keeps record of time and temperature of food products. The food waste tracking form and
corresponding WC position were pilot-tested at a small chain restaurant at the university. Information
gathered on this tracking form included: date; time; internal location; initials of staff member entering
data; product description; food type code; reason for waste; container size; weight of food (lbs);
disposal method (compost/food scraps; diverted; or trash); and any related comments. Reasons for
waste and corresponding codes were provided for each type of food waste to be entered on the form:
overproduction, over-merchandised, spoilage, expired, dated, trim waste, contamination,
burned/dropped, quality control, customer left, time/temperature abuse, and closing/end of night.
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ONLINE DATA ENTRY
An online database was created by an in-house software developer to parallel the waste tracking form
with the intent of the forms being entered then aggregated and analyzed. The database was developed
to be user-friendly with drop down menus. Staff could also upload Excel documents directly to the
database.

DATA COLLECTION
STAFF TRAINING
Each unit manager was requested to recruit a staff member to be the designated Waste Coordinator
(WC) in December 2010. The role of the WC was to be responsible for the training and motivation of
onsite staff on weighing the food waste and completing the food waste tracking sheet. Compliance by
staff members was a critical element to this study for continual testing of the tracking system. Entering
the data into the online database was also an important function of the WC. Any operational tasks that
were necessary in the implementation of this study were decided upon by the WC. In all facilities, the
Head Chef was chosen as the WC. In January 2011, training was conducted by the Dining Services
Sustainability Coordinator and the research team for all dining facility managers and WCs. The training
provided an overview and rationale for the project, food waste tracking sheet, and online tracking
system.

IMPLEMENTATION
Food waste data were gathered using the tracking sheet and online tracking system for eight weeks,
from February 14 to April 17, 2011, in three distinct dining facilities (AYCE, FC, MS). These dates were
chosen, as they represented a fairly static time during the semester where large fluctuations in food
waste were not expected (versus the beginning or end of the semester). Also, because the study period
took place in the middle of the semester, employees were given ample time to incorporate food waste
tracking into their normal employee tasks. The dining facilities were chosen to represent different dining
experiences and facilities.

ATTITUDES AND PERCEPTIONS TOWARD FOOD WASTE
To gather feedback on the food waste tracking system, focus group discussions were conducted with six
to ten staff from each dining facility. Ten questions were asked, including overall thoughts,
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benefits/challenges, procedural changes, ease/difficulty, frequency of “estimation” versus actual
weighing, current tracking, and suggestions for compliance and future waste tracking programs.
Discussions were recorded in an enclosed or private area of the cafeteria of each dining facility, and
lasted between 40 and 60 minutes. To gauge the perceptions of facility managers and waste
coordinators, structured interviews were conducted and recorded in each manager’s private office.
Interviews lasted between 22 and 50 minutes. Questions were similar to those asked in focus groups,
but also included perceived number and percentage of hours managers or the WC spent facilitating the
project or entering data into the online tracking system as well as motivations to initiate the program.
Informed consent was completed by all participants of focus groups and structured interviews.

DATA ANALYSIS
Descriptive statistics were computed for food waste, including total waste at each facility; waste by food
category, aligned with MyPlate (grains, protein, fruits, vegetables, dairy oils, and discretionary calories);
and waste by reason of disposal. The research team then created tables and charts that were shared
with each WC from the study on a weekly basis and organized as a complete report at the end of the
study for facility records. Focus group discussions and structured interview responses were transcribed
and then coded in an iterative fashion, to identify convergent major and minor themes.

RESULTS
Food Waste
Food waste data were computed based on waste disposal method and then presented as mean waste
(lbs) per patron count (Table 1) and food category (Table 2), which was indicated by staff members on
facility tracking logs.
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Table 1: Total Food Waste by Disposal Method and Mean Waste (lbs) per Patron
*# of patrons Patrons for 8Mean waste
Facility
Trash
Compost Diversion
Total
per day
week period (lbs) per Patron
AYCE
0
30,112
3,706
33,818
2,752
154,112
0.2194
FC
657.16
7,795
0
8,452.12
5,275
295,400
0.0286
MS
14,802.15
66
10
14,878
6,670
373,520
0.0398
Totals 15,459.31
37,973
3,715
57,148
14,697
823,032
0.2878
*Patron count information provided by university dining services

Total food wasted over the 8-week period amounted to 57,148 pounds; with disposal rates of
27.1% trash, 66.4% compost, and 6.5% diversion post-production. Given the average number of total
patrons during the 8-week study, 0.2878 pounds of waste were generated per person, with most wasted
food per patron occurring at AYCE, the buffet-style establishment.
Trends throughout the 8-week study indicate a decrease in collected food waste data at the
facility using the seven food category bin system (AYCE) and an increase in aggregate food waste in the
other two facilities (FC, MS) (Figure 3). The decrease in volume for AYCE is still apparent when patrons
are accounted for; however, the trend lines for FC and MS appear more static over time (Figure 4). This
may have been due to compliance in tracking, especially in the beginning of the study vs. actual increase
or decrease of aggregate food waste.
The highest amount of food waste was accounted for at AYCE; however, due to the accessibility
of compost bins, most food waste was disposed of by compost instead of trash (Table 1). Grains and
proteins represented the most wasted food categories, at 35.4% and 35.5% respectively, and fruits and
oils and discretionary calories were the lowest, at 4.7% and 3.1% respectively. Wasted dairy products
made up 6.4% of total waste (lbs) and total vegetable waste (lbs) amounted to 14.8% (Table 2).
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Figure 3: Total Food Waste (lbs) during 8-Week Period

Figure 4: Total Food Waste (lbs) Per Patron
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Table 2: Food Waste by Food Category of MyPlate
Facility
AYCE
FC
MS
Total

Protein (lbs)
10,826.40
3,544.01
5,912.87
20,283.28

Grains (lbs)
11,375.38
2,752.96
6,118.33
20,246.67

Dairy (lbs)
2,381.65
408.02
895.00
3,684.67

Vegetables (lbs)
5,163.81
1,649.25
1,632.70
8,445.76

Fruits (lbs)
2,521.19
42.51
96.03
2,659.73

Oils (lbs)
1,493.10
55.37
222.89
1,771.36

The reason for waste was included for analysis, but only for two of the three dining facilities.
AYCE did not use reason for waste codes since they were weighing an aggregate of compost by category
versus an itemized food list used by FC and MS. Acronyms were used on tracking logs to indicate each of
the 12 codes used during the study (Table 3). Shown in Table 4, it is apparent that some codes were
used most of the time, whereas others were used very little, if at all. Results indicate that the most often
reason for waste at FC was food going out of date, with a total of 3126.99 pounds for eight weeks the
total volume of food waste. At MS, the highest reason for waste was what food was leftover at the end
of the night, 10,099.99 pounds.
Table 3: Reason for Waste Codes
OV
OM
SP
EX
DA
TW

Overproduction
Over Merchandized
Spoilage
Expired
Dated
Trim Waste

CT
BD
QC
CL
TT
CE
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Contamination
Burned/Dropped
Quality Control
Customer Left
Time/Temp Abuse
Closing/End of Night

Table 4: Food Waste Total (lbs) by Reason for Waste
Facility
FC
MS

OV
1,343.30
2,578.27

OM
0.00
0.00

SP
EX
DA
TW
CT
BD
235.95 285.59 3,126.99 844.85 276.71 87.61
221.42 689.98
81.20
10.45 329.69 465.27

QC
28.03
54.93

CL
0.00
7.33

TT
CE
94.48 2,126.84
339.38 10,099.90

Motivations to Track Food Waste
Economic factors were the most important motivations for initiating or continuing food waste, with an
overall score of 4.83 out of a total 5 points (Table 3). Environmental, followed by social factors, were
also major themes. In facilities where social and environmental concerns were ranked lower, staff
reported that lack of general knowledge about food waste consequences contributed to their values
toward food waste. Evaluation of their performance at work was not found to be a major concern or
motivator. Some participants were vocal about their personal feelings about waste management at
work and at home, whether in a positive (“I am conscientious of it”) or negative (“I do not know much
about it”) manner, as noted under individual considerations, mentioning personal financial concerns.
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Table 5: Motivations to Track Food Waste: Perceptions from Unit Managers,
Waste Coordinators, and Staff
Theme
Economic

Environmental

*AYCE
4.5

2.5

*FC
5

4.5

*MS
5

5

Average
4.83

4

“Right, so I think money-wise, it’s a good thing to see.”
(MS, Male, Staff, Focus Group)
“I’d have to say for me it was a 2, because I’d have to
be educated on that more.” (AYCE, Male, Unit
Manager, Interview)
“I think it’s a good idea to have less going to the
landfills.” (FC, Female, Staff, Focus Group)
“At that point in time we didn’t have a diversion system
in place. Now we do, and I would rate it higher.” (FC,
Male, Unit Manager, Interview)

Social

5

2

5

4

Operational
Performance
Evaluation

5
1

3
2

2
3

3.33
2

Individual
Considerations

NA

NA

NA

Quotes
“I wanted my food cost to be affected.” (AYCE, Male,
Unit Manager, Interview)

Not a major theme in focus groups.
Not a major them in interviews or focus groups.
“We are rated on food cost, so on a personal evaluation
level, it helped. I mean, our food cost, was always good,
but this made it a little better, but as far as that goes,
there wasn’t really anybody saying hey, you need to do
this.” (FC, Male, Unit Manager, Interview)
“*…+with supervisors looking at it of course, I think
some people were a little timid about actually writing
down how much waste, thinking that there would be
some consequence to it. I did talk to a few people who
sort of thought, if I write down what I wasted, ya know
because I burned something or whatever, that it would
have an effect on their job, so it got to the point where
maybe they didn’t record things for that purpose.” (FC,
Female, Staff, Focus Group)
“Personally, it hits home to me because it bothers me to
see how much waste usually a big production kitchen,
let alone a kitchen in general, that be it a restaurant or
whatever *…+ to be able to be a part of this was a very
positive thing.” (FC, Male, Waste Coordinator,
Interview)

NA

“You know, we are all on a budget…this is a state job,
we all don’t get paid very much so it did help with our
personal at least, knowing to go ahead and eat it and
not waste. And to bleed the refrigerator completely
down before you go out and buy more.” (FC, Female,
Staff, Focus Group)
*Participants were asked to rank different motivational factors with 1 being the lowest, and 5 being the highest. WC’s and unit
managers ranked economic factors the highest, followed by environmental and social factors. Operational requirements and
performance evaluations ranked the lowest of the 5 factors, at an average of 3.33 and 2, respectively.
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REACTIONS TO 8-WEEK FOOD TRACKING SYSTEM
A few procedural changes were required to implement this program in each dining hall. Still, most focus
group and interview participants claimed many benefits to the program, as well as challenges.

IMPLEMENTATION CHALLENGES
In general, the participants found the overall procedures difficult at first, but easier as the system
became habitual.
“Like I said, at first it took some time. I know we had had some discussions on how to get it
organized to make it work in the building but once it got working, it became an everyday habit,
the thing to do, and the staff really did buy in to it and want to make a success out of it.” (AYCE,
Male, Waste Coordinator, Interview)

One facility implemented a seven bin category system that presented different challenges and benefits
than what was experienced at the other two dining halls.

BENEFITS OF FOOD WASTE TRACKING
Major themes across dining halls from UM, WC, and staff were that the tracking system increased
awareness and conscientiousness of employees, while also provoking immediate self-initiated corrective
action by all when necessary (Table 4). This may have made an impact on food cost, as employees were
rearranging food production schedules and becoming more efficient, given more specificity as a result of
using reason for waste codes.
They also reported improved accountability around food waste. Prior attempts at tracking in
two of the dining halls did not specify who was responsible for an error in food production or which
shop food waste was exceeding normal limits. Focus group participants felt that the tracking system
perpetually reminded them of their actions and therefore made them more responsible, especially since
they had to initial the logs with chefs or managers reviewing on a routine basis. This was not felt by
participants of the seven bin system, of which employees noticed a reduction of initialing responsibilities
due to aggregate weighing versus individual line item tracking.
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Table 6: Benefits to Tracking Food Waste: Perceptions from Unit Managers,
Waste Coordinators, and Staff
Major Themes
Awareness/ Behavior
Change

Quotes
“*…+ it was also a teaching tool for them, because they weighed it. They saw how much
was in there, they had to physically look at it ya know, and they had to physically take
this down to the, downstairs, to be taken away…they got to see what they were
overproducing.” (AYCE, Male, Waste Coordinator, Interview)
“I even overheard conversations about them, once we had something to do between the
composting and waste tracking and all that, I had some of them talking about producing
their own composting piles at home” (AYCE, Male, Waste Coordinator, Interview)

Corrective Action

Economic

Specificity/Efficiency

Accountability

“It did make you more conscientious about what you were producing and it kinda made
you want to not…to kind of hold off a little just to make sure that you needed the food
before you produce it.” (FC, Female, Staff, Focus Group)
“But, we micro batch some things, so you look at the waste logs, and say, oh ok, I can
tweak some of that in some of the shops.” (MS, Male, Waste Coordinator, Interview)
“*…+It helped as far as some of our productions that we knew, ok we are throwing so
much of this and this away. Don’t make so much.” (AYCE, Male, Staff, Focus Group)
“Once we got on board and then with yours, we saw a significant decrease in food cost.”
(FC, Male, Unit Manager, Interview)
Not a major theme in focus groups.
“So with your study, really needing specific weight quantities *…+It got us working
towards being more accurate.”(MS, Male, Unit Manager, Interview)
Not a major theme in focus groups.
“Yeah, we have to operate a business. We have to be good stewards of the meal plan
money, so we purchase using student money, so we need to make sure it’s being held
accountable.” (MS, Male, Unit Manager, Interview)
“...Generally *the Waste Coordinator+ is a catch-all; if there is a big amount wasted,
he’ll come back to you and say, what happened?” (MS, Female, Staff, Focus Group)

Culture Change

“So the sheet *food waste log] was probably set up for that, which was also a reminder
to your staff when they were weighing and throwing something out, they had to write
down what they did with it, to remember, oh, I have to compost this, and not trash it.”
(MS, Female, Staff, Focus Group)
“I think sometimes it’s been, ‘oh, if I make my job easier, and make bigger batches, and
ya know, just don’t pay attention…’ Ya know, that’s just the way it’s been. But I see the
culture changing, I see things happening, and when you have things like this that can
bring that to bear, you get more and more buy-in with your staff.” (AYCE, Male, Unit
Manager, Interview)
“Ever since yours had started, the one question that I lacked before but get now is, “well
if there is a leftover, do I divert it or do I compost it?” ya know, and there was never any
real question before. Ya know, it was, divert it or throw it in the trash, kind of thing. So,
now they’re asking questions just to take care of any leftover.” (AYCE, Male, Waste
Coordinator, Interview)
Not a major theme in focus groups.
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Buy-in from the staff increased as the study progressed, according to interview participants. As seen
earlier, this was a motivating factor for the unit manager and waste coordinator to maintain waste
tracking post-study. It appeared that the staff was finding purpose where it once was lacking in their
jobs and that habits or questions were beginning to change.
CHALLENGES OF FOOD WASTE TRACKING
Barriers were a stronger focus of questioning for focus groups, however obtaining and finding space for
scales and logs were consistent themes in both interviews and focus groups (Table 5). Other major
challenges noted, particularly by focus group participants, were about the added time constraint of the
tracking system, especially when tracking different types of food; compliance; comprehension; and
communication, mostly between the “front” and “back” employees. Interview participants noted a
perceived “learning curve” initially, whereby managers and waste coordinators had to continually train
and remind employees of proper tracking behaviors. In focus groups, the staff mentioned that high
turnover and lack of concern from student employees was also a reason for persistent training.
While accountability was considered one of the major benefits, it was also considered one of the
disadvantages, with fear of possible retribution, especially for food waste as a result of errors or
mistakes. Accountability was the largest concern in AYCE, using the seven category bin system, since
food waste was an aggregate number instead of a line item that could be traced back to an individual
food handler or shop. Idiosyncrasies such as high waste volume or a diversion complication, for
example, could not be attributed to any moment in time or location in the dining facility. The other two
dining facilities, using line item tracking sheets, did not find this to be a challenge.
Another challenge of the program was the inability to generate an immediate report, once the
data were entered. Many participants of focus groups reported that the lack of report did not occur, and
this presented a challenge for corrective action to take place. Some employees mentioned that they
“felt alone” when coming up with a good way to remediate waste issues alongside their normal tasks.
Similar to focus group opinions, waste coordinators addressed the same concern in interviews, declaring
that an immediate report was needed to provoke proper corrective action by employees.
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Table 7: Challenges to Tracking Food Waste: Perceptions of Unit Managers,
Waste Coordinators, and Staff
Space

“Room. Like I said, there were more sheets for recording, more compost bins
needed to be distributed throughout the kitchen. Other than that, it was…just
space” (FC, Male, Unit Manager, Interview)

Time

“Yeah, it is really limited in space back there. You have things that you are trying
to cook and prep at the same time.” (FC, Female, Staff, Focus Group)
Not a major theme in interviews.

Type of Product

“Yeah I mean its just the amount of time and effort put into it is a lot. Ya know,
especially when it comes to weighing those things and taking…when we were
doing the itemized lists, I would say, at least 45 minutes out of the day was
dedicated to that. You are already short on time…45 minutes is a lot.” (AYCE,
Female,Staff, Focus Group)
Not a major theme in interviews.

Compliance/Comprehension

“It depends on what was expired…each day is different. But, again I think if you
are doing fried product, like French fries, and hamburgers, and cookies, and things
vs. liquids, you’re going to be able to measure your dry products, or loose products
more quicker than soups and things.” (MS, Male, Staff, Focus Group)
Not a major theme in interviews.

Communication

“It’s just when you get one person that doesn’t understand, then you’ve gotta
explain the whole thing over.” (FC, Female, Staff, Focus Group)
Not a major theme in interviews.

Training/Learning Curve

Accountability

Online Tracking System

“…We’re inevitably running out there to see what they have. They’re not real good
at knowing…they’re full of students and they change in the afternoon. So
whatever communication you had with them at 2:00 is useless at 4:00. Because
they don’t tell each other, and I don’t think, no matter what you do, that you can
change that. They’re just simply not going to communicate.” (FC, Male, Staff,
Focus Group)
“Yeah, I remember it was a learning curve for filling out the form. That was a little
bit of a barrier because of the codes. I remember one night in one of the shops,
there was a little confusion. They say, well it was dropped, and id be like, well
theres a little code for that, you know?” (MS, Male, Waste Coordinator, Interview)
Not a major theme for focus groups.
Not a major theme in interviews.
“People are kind of afraid of writing down waste because they don’t want to get in
trouble, so they’re going to hide it.” (AYCE, Male, Staff, Focus Group)
“The only one last road bump, or barrier that we have is, you know trying to find a
way to take the information that we are trying and make it more effective, I guess.
Something that I could sit here and track a little closer, individual. For instance, I
could say that we took out this week that we took out X amount of poundage,
whether it went to diversion or composting…” (AYCE, Male, Waste Coordinator,
Interview)
[When asked if see logs] P1: “We don’t see it again. (repeated by several others)
P2: “Unless they have to go back and track it.” (MS, Staff, Focus Group)
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FREQUENCY OF WEIGHING
In all three dining facilities, focus group participants expressed that physical weighing occurred most
often in the beginning of the study, mostly during the morning or night shifts when there was more time
to do so.
“I think the only place that you probably weren’t seeing tracking was the during shift, like again, if
somebody burned something, or something like that, they didn’t, but the totals at night were
pretty accurate.” (FC, Female, Staff, Focus Group).

CREATION OF STANDARDS
During focus groups, the majority of employees said that they used self-created standards instead of
weighing. For example, one staff member (FC, Female) stated, “Well we did get down to the point
where we knew a pan of mac and cheese weighed x amount, and then we had seven pans of mac and
cheese left, all you do is multiply, so after awhile we weren’t thoroughly weighing properly.” The use of
“standards” was never addressed by Unit Managers or Waste Coordinators during interviews.

CUSTOMER DEMAND
In both interviews and focus groups, participants commented on the challenge of balancing customer
demand with overproduction and waste.
“For customer service we want to have items readily available, we just don’t want an abundance
or an excess. So its really difficult finding that middle of the road.” (MS, Male, Unit Manager,
Focus Group)
“And there’s a general concept, don’t run out. Other than the last 5 minutes, we are very
uncomfortable about running out.” (FC, Male, Staff, Focus Group)

PERCEIVED COMPLIANCE
The decrease in weighing was not mentioned in interviews with Unit Managers and Waste Coordinators.
Instead, these individuals perceived weighing and tracking compliance to be high.
“I’d be looking at 95% somewhere in that range.” (AYCE, Male, Waste Coordinator, Interview)
“Probably in the 90% range.” (FC, Male, Unit Manager, Interview)
“But even during the day, when something got ruined, damaged, or overcooked, or dropped on the floor,
or something like that, they’re already in the habit of doing that. So, I think for the most part, we are
above 98% as far as compliance.” (MS, Male, Unit Manager, Interview)
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During focus groups, however, it was noted that staff felt that coming up with their own weight
standards was an appropriate replacement for actual weighing, and, thus, also felt that compliance was
particularly high.
“I think you’re getting compliance, unless you want everything weighed every night, and subtract it from
the containers…” (FC, Male, Staff, Focus Group)

One focus group participant (AYCE, Female) mentioned a decrease in compliance when operations were
particularly more demanding, “I mean we even had schedules posted and we would just get busy doing
everything else and everybody would forget or they just didn’t want to.”
Improving compliance was only a major theme in focus groups (Table 6). Employees had many
suggestions on how to improve employee compliance, whether by establishing habits, improving
communication from the “front” of the house to the “back”, to educating one another during a shift or
as a University-lead course, and increasing buy-in.
Table 8: Suggestions to Improve Compliance: Perceptions of Unit Managers,
Waste Coordinators, and Staff
Tracking is Habitual

Not a major theme in interviews.

Improved Communication

“So they’ll adapt with it and a couple of years rolls by and get all the people that
weren’t used to it around people that are used to it and it becomes part of the
routine.” (MS, Male, Staff, Focus Group)
Not a major theme in interviews.

Education

“Yes it would have to be comprehensive with the front and the back and to know
how much we produce.” (FC, Female, Staff, Focus Group)
Not a major theme in interviews.
“…The people that are already working pass on instructions to the new hires. One,
because it’s the way things go and there’s no time or resources to sit down and
teach new people. Its on the job training most of the time, like, don’t put the food in
the trash…” (FC, Male, Staff, Focus Group)

Increase Buy-In

“…where they have all these other classes where they send us to, whether it be the
hours in class or stuff like that where you can go and sign up to take it, they should
do one for waste and composting.” (AYCE, Female,Staff, Focus Group).
Not a major theme in interviews.
“I think you really have to get their interest in something like this before it will take
hold. Some people just come in, and they say, well it’s a job, ya know, they just
show up to work and that’s all they want to do. But, then if you ask someone to do
something and they really don’t have an interest in you know all of the things that
this can show..you have to get a supervisor involved or staff or somebody to get
them to follow the procedure.” (MS, Male, Staff, Focus Group)
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SUGGESTIONS TO IMPROVE FOOD WASTE TRACKING
The most significant suggestion presented by both focus group and interview participants was the
development of a university-wide protocol that would give managers and employees the support
needed to create an effective waste management system at each dining facility (Table 7). Other major
themes across the two research mediums were to employ permanent waste coordinators, whether per
facility or per shop, and individualizing tracking per food outlet within the larger facility.
The seven category bin system that was utilized at one facility was mentioned by the
participants of the other two interviews that did not use this system during the study. Hearing about the
efficiency and high compliance of the system was what intrigued the other two dining hall managers and
waste coordinators to suggest this for their own waste tracking systems.
A minor suggestion made by interview participants was to implement a well-known and
successful program, such as LeanPath in order to organize waste data using a recognizably efficient
system, even though it is expensive. Other minor suggestions, specifically in focus group participants
were to manipulate employee schedules and to eventually alter customer perception based on
employee-driven food production decisions, such as holding off on producing more food within 15
minutes of closing.
Table 9: Suggestions to Improve Food Waste Tracking: Perceptions of Unit Managers,
Waste Coordinators, and Staff
University-wide guidelines,
policies, or expectations

Employ Permanent Waste
Coordinator

“It needs to be more centralized and say ok, right here, we are tracking this, this
is how were doing it, this is the program that they’ve given us and this is the
feedback that that program will give us, ya know?” (AYCE, Male, Waste
Coordinator, Interview)
“…and if we make it uniform across all the dining halls that everybody has to do
this and this is whats expected of you from dining services, not each hall
separately, itll probably go over a whole lot better.” (AYCE, Male, Staff, Focus
Group)
“*…+ you know someone who was sitting there saying ok, how much product do
you need today? Or, this is how much product you have left, allotted today for
that particular shop.” (AYCE, Male, Waste Coordinator, Interview)
“It’s just we are really really busy and adding something else that is going to
take almost an hour every day per shop is a big undertaking. You’re looking at
somebody, full-time, one day, I mean every day adding an extra person.” (AYCE,
Male, Staff, Focus Group)
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Table 9, continued: Suggestions to Improve Food Waste Tracking: Perceptions of Unit Managers,
Waste Coordinators, and Staff
Tracking by Individual “Shop”

Improve or Implement Bin
System

Implement Waste Tracking
Program, such as LeanPath

“I’m sure if we treated each individual shop as an individual restaurant and each
individual as an individual manager and they would sit here and have to do
inventory count and this thing every day.” (AYCE, Male, Waste Coordinator,
Interview)
“It seems like it’s the managers place in each shop to make sure they know and
then our boss holds us accountable for the training. They train, how they want it,
off their paper, and we take it and train it through our people.” (AYCE, Male,
Staff, Focus Group)
“In a busy, busy production kitchen like ours, it wouldn’t have to weighed out
one little thing at a time, then jot it down. It’d be, into the protein bin it goes and
you take that bucket and tear it and boom it’s done at the end of the day.” (FC,
Male, Waste Coordinator, Interview)
“Well I mean if we did one bucket per shop and just all the waste go in that
bucket and then we were each…then, its per shop, you know what’s in that shop
and what kind of waste is in there. Weigh that, shop keep a record for that and
then dump it into the big cans that get weighed at the end of the night and then
you are getting an overall count for the building as well as how much is coming
out of each shop.” (AYCE, Female, Staff, Focus Group)
“Yeah, something like *LeanPath+ would just be amazing. Yeah, the more
efficiency every time you look at something, instead of doing paperwork or
whatever.” (MS, Male, Waste Coordinator, Interview)

Manipulate Schedules

Not a major theme in focus groups.
Not a major theme in interviews.

Customer Perception

“We come in at 12:30 and without lunch break, 8 hours. And we are not really
supposed to work over so if we close at 8, that gives us an hour to do all of our
closing duties and weigh everything too. So if they wanted to give us that extra
half hour, we would come in at 1 until 9:30 and give us an extra half hour to
close instead of just an hour.” (FC, Female, Staff, Focus Group)
Not a major theme in interviews
“If you really want to make a serious reduction in waste, you would have to
change the way of thinking to the point where you can take more chances.
Because that’s what you’re doing. Every day you are making choices of should I
make this or should I not? Either I’m going to have a load of this every hour or
I’m going to run out every night. Ya know, it could be those extremes and I
mean, if we want to take a chance where all of a sudden its 6:30 and we’re
going to be out of something in 5 minutes, what are we going to do?” (FC, Male,
Staff, Focus Group)
“I think it would be better to be out of food 15 minutes before. I feel like being
out 15 minutes before I close; I’m OK with that. It would be better just to
prepare some more than to just throw it in the trash.” (FC, Male, Staff, Focus
Group)
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CONTINUATION OF FOOD WASTE TRACKING
During interviews and focus groups, it was expressed that waste tracking was now a “daily tool,”
and that it would continue into the future. Most had very little to say other than, “yes, we are still
tracking,” however it was addressed that physical weighing and tracking with the online database has
been reduced to some extent, either because of the introduction of weight standards, employee
turnover, or decreased motivation. Another reason was the need for a useful waste aggregate report in
order to move forward with this waste tracking system with effective tools needed for corrective action.

DISCUSSION AND CONCLUSIONS
Due to the dynamic nature of foodservice establishments (Ingram, 1998), the difficulty in
quantifying food waste data can be significant, often requiring tremendous amounts of physical
weighing and direct examination of different types of food wasted (Hall & co-workers, 2009; Griffin &
co-workers, 2009; Kantor & co-workers, 1997; Muth & co-workers, 2007; Ventour, 2007). Yet, as the
economic and environmental implications of food waste become more apparent, foodservice
professionals in various institutions are beginning to recognize the importance of proper food waste
management, particularly from food production, since this is the stage that is most controllable by the
foodservice operator (Shakman, 2010). The most recent study to date that examined food waste from
storage to consumption in institutional foodservice revealed that handling and preparation waste –
production or pre-consumer waste - ranged from 4 to 11%, and plate waste – or post consumer waste –
11 to 13% (Engstrom, 2004). To date, only studies that focus on plate waste have been conducted with
post-consumer waste reduction at universities (Sarjahani, 2008), in elementary schools (Getlinger,
1996), restaurants (Engstrom, 2004), hospitals and prisons (Griffin, 2009). This study filled a gap on preconsumer food waste at universities.
Methods employed for this study involved three distinct waste management strategies for three
university dining facilities, given the physical and procedural environments of each. Results indicate that
the way in which the food waste tracking system is employed has a direct implication on the
effectiveness of aggregating food waste data. Aggregate food waste decreased over the 8-week study
period for facility AYCE, whereas an increase in total food waste was found at facilities FC and MS. AYCE
utilized a categorical bin system in their kitchen, allocating a compost bin for each of seven different
food categories. Only one food waste station with an industrial standing scale was implemented here,
with employees weighing compost bins three times per day. Field notes taken during the study with the
AYCE WC indicate that the bin system employed was quickly adopted by employees and was relatively
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easy to begin tracking food waste right away. These notes also reveal that AYCE employees began to
moderate production schedules as a corrective action strategy due to the visual effects of waste
aggregation in the kitchen where there is heavy foot traffic by staff. This may be the reason for the
reduction in food waste found over time at AYCE, compared to the other facilities. Waste tracking
strategies employed by FC and MS were similar in that food waste stations with smaller scales were
placed in several places around the kitchen (i.e. dishwashing and preparation areas, etc.). WC’s from FC
and MS both express in weekly meeting field notes that compliance was considered lower in the
beginning of the study, but grew as it went on. Therefore, while AYCE had time to enact corrective
action strategies due to a more understood or approachable system, FC and MS may not have gotten to
that point as a result of adaptability. Future food waste tracking strategies to reduce food production
waste by way of corrective action may want to consider ease of implementation and overall efficiency of
the tracking protocol, shown more successful with aggregate compost bins at AYCE, compared to the
itemized lists used at FC and MS. Per the results, however, one major challenge of using categorical bins
and weighing one time per day versus several times during the day may eliminate accountability.
Foodservice managers and directors will need to test and appropriate food waste tracking strategies
that best fit the needs of the facility and its employees.
Across all three dining halls, the protein and grain food categories were reported to be the most
wasted types of foods. The volume of food wasted in the grain category is not necessarily surprising
considering it is one of the highest food types wasted by American households and foodservice
establishments (Kantor and co-workers, 1997). Protein foods, such as beef, chicken and poultry, on the
other hand, have considerably high nutritional values, are more expensive and have significant
environmental costs (18.15% of total CO2 emissions from food) (Babich & Smith, 2010). As a result, the
researchers hypothesized that this would be a low food waste category. Since results are presented by
way of weight and not individual food items, we can only assume that decisions about production
related to food category did not occur prior or during this study. From field notes conducted during
weekly meetings, however, it was noted on several occasions that the amount of waste in the protein
category was “surprisingly high” each week and that perhaps the high fat percentage of less expensive
meat cuts may be the cause. Since the WC was the head chef for each facility, and has the responsibility
of making food purchasing decisions with the manager, reconsidering the quality and type of food
products may be an area of suggested corrective action for food waste reduction. Including all person(s)
responsible for forecasting and purchasing food will be important for implementation of these strategies
at other facilities. In terms of results pertaining to food waste per person, around 0.29 pounds, this
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amount was not surprising since total weight from this study does not account for under-reporting by
employees and post-consumer food waste, which has been found to result in more than 1 pound per
person in university foodservice (Babich & Smith, 2010; Sarjahani and co-workers, 2009).
Reason for waste codes were beneficial for facilities FC and MS that used itemized food waste
lists. Results indicate that foods dated internally, expiration dates, and overproduction were the main
causes for disposal. Discussion from field notes and focus groups in the two dining halls utilizing reason
for waste codes point to miscommunication and inability to check food storage during service as the
main causes for such high percentages of waste generated for these reasons. Encouraging improved
communication between the serving and production stages of the kitchen may be an important
corrective action strategy to consider. Additionally, employees noted that quality and accessibility of
food were also factors that contributed to overproduction. Due to the perceived expectations of the
consumer, these foodservice facilities continued to produce food items until the last minute of service,
consequently resulting in food waste. When noticing this behavior, several employees chose to
independently manipulate production schedules to decrease this area of food waste, as per focus group
discussions.
Several logistical challenges should be noted with tracking food waste. First, proper training is
critical to effectively implement the food waste tracking protocol despite the fact that training time is
difficult to schedule. Employees may find it undesirable and/or challenging to weigh the food in addition
to other responsibilities, which was made apparent during focus groups conducted with staff post-study.
Also during focus groups, employees stated that the majority of student employees were apathetic
towards programs such as this and may not have been as compliant as full-time staff. There were also
discrepancies with compliance that unit managers and WC’s believed that full compliance was achieved
throughout the study, whereas staff noted that it was much lower. Since participating in this protocol
did not directly affect the performance evaluation of employees, WC’s, or managers, there should not
have been a compliance concern, yet, some employees felt that they would be penalized for tracking
food disposed of for overproduction, or noting food that is burned or dropped, for example. A future
consideration in food waste tracking would be to emphasize a system similar to the use of standard
HACCP logs, or creating an institutionalized protocol that is regarded for consumer health and less on
obligation. When expecting behavior change in foodservice, it appears that operationalizing tasks
instead of merely enforcing them, results in a higher success rate.
Given the challenges, participants were however generally concerned about food waste and
were glad to take part in a food waste management program. Unit managers and waste coordinators
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claimed that this food waste tracking system resulted in increased staff buy-in, especially throughout
the study, and caused whatever prior concern for high food waste volume to rise. Employees
themselves remarked on the program being beneficial and even influenced their food waste
management behaviors at home. The effects of food waste tracking appear to be an overall positive
experience for participants and has the potential to result in source reduction, as noted by CEO and
President, Andrew Shakman, of the automated food waste tracking program, LeanPath (Shakman,
2009). Unit managers and WC’s also mentioned a reduction in food costs on some occasions when food
purchases were manipulated given noticeable food waste trends. An institutionalized food waste
tracking system has the potential to witness even more food cost savings, especially when considering
minimal indirect costs of utilizing this protocol, instead of a more costly venture, such as LeanPath. The
researchers of this study chose to implement the food waste tracking system discussed here due to the
low cost of purchasing scales, utilizing the web services of an in-house software developer to organize
the tracking system, and minimal training requirements. The difference in expenditures between this
tracking system and that of LeanPath for example, is mostly in regards to physical logging versus an
automated system. Conducting a cost-benefit analysis to identify the best form of food waste tracking
would be advantageous for foodservice professionals. As stated previously, the EPA’s Food Waste
Management Cost Calculator would also be an important tool to identify costs related to food waste
tracking and disposal methods (EPA, 2009).

LIMITATIONS
There are several limitations that should be noted with this study. Structured interviews with
unit managers and waste coordinators claimed a 90-100% employee compliance of the program at all
three facilities, yet comments during the focus groups revealed conflicting results, however this may
have been due to under-reporting or a misunderstanding of staff expectations. The dining facilities were
each unique in terms of set-up and leadership, so contrasts and comparisons should be viewed with
some caution. Also, while this study provided an opportunity for waste coordinators and unit managers
to cater the tracking program to their facility, variation in operationalizing food waste across dining halls
was noted. This was especially apparent by the frequency of weighing versus the use of standards,
which were variable throughout the study and used to varying degrees by each facility. Consequently,
researchers were unable to create a comprehensive waste tracking protocol that fit the needs of every
participating operation, and thus results are often limited to a particular facility. Other limitations during
the study include the inability to gauge full compliance of the program on a daily basis while researchers
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were not present, high employee turnover, and a short study period (8 weeks) for training and
implementation. In addition, no other dining facilities from this university were identified as a “control”
facility to compare food waste volume without a tracking system in place. Since there are currently no
existing scientific reports on the economic and environmental costs of food waste on a national scale,
comparison of our micro-level results for conclusive macro-evidence was another limitation.

STRENGTHS
Beyond reviews of potential strategies to reduce food waste, no studies have been conducted to date
on implementing a waste tracking protocol specific to pre-consumer waste at large institutions. By
applying this food waste tracking program in three distinct dining facilities, this study provides insights
into the tremendous amount of pre-consumer food wasted regardless of facility type, food waste
categories that are wasted the most during production, and the benefits and challenges of
implementing a waste tracking protocol given the environment and culture of a facility. Also,
suggestions for future food waste tracking from study participants can be used by interested foodservice
establishments when adopting this and other waste management protocol.

CONCLUSIONS
Further research in developing more comprehensive tracking models would benefit universities or large
institutions aiming to standardize food waste reduction. Other beneficial research could include
analyzing different methods of waste tracking dependent on facility type, the psychological factors
involved in the initial motivation to track waste and the increasing buy-in of employees, and testing
efficiencies of operations with the introduction of weight standards for individual food items versus
weighing in a facility.
In conclusion, food waste tracking, specifically at the pre-consumer stage of production, has the
potential of making a significant impact on reducing overall food waste. Most notable in this study, food
waste tracking raises awareness of foodservice employees about the benefits of waste reduction, and
resulted in personalized corrective action strategies, and, in one facility, confidence in manipulating
production schedules throughout the day. Further research and practice is warranted to test and
identify successful models of food waste reduction.
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CHAPTER 3: DISCUSSION
Summary
To date, few studies have been conducted to measure the volume of food waste, let alone preconsumer food waste. According to an international review of literature conducted by Parfitt and
colleagues, there is a “dearth of data on food waste” (Parfitt, 2010). Current emphasis on research
related to post-consumer food waste, or “plate waste,” indicates a perceived blame on the food
purchases and appetites of diners (Lenzen & co-workers, 2007). While there is significant evidence to
suggest trimming high rates of food waste volume at the consumption point of the food chain
(Sarjahani, 2008; Getlinger, 1996; Engstrom, 2004; Griffin, 2009), a focus on reduction of pre-consumer
waste may be just as impactful and involves influential behavior change of food producers and handlers,
especially since university and school cafeterias comprise 6.5% of the total foodservice industry (ERS,
2012). Further, tracking in foodservice has proven successful. For example, more foodservice operators
recognize how tracking Hazard Analysis and Critical Control Points (HACCP) is important for prevention
of foodborne illness (FDA, 2006). In terms of food waste, tracking methods may make a significant
impact on the forecasting, purchasing, and preparation decisions of foodservice managers, and
therefore reduce chances of food waste accrual such as from purchasing in excess or overproduction.
The methodology for this study involved testing a food waste tracking protocol in three dining
facilities during the spring semester of 2011 over an 8-week period at a large university.
Waste Coordinators (WC’s) were designated by the unit manager of each facility, of whom held the
responsibility of designing a cohesive plan of action in terms of location of scales and logs, developing a
schedule for weighing and entering data, and staff training in order to implement and sustain the
program. Weekly meetings took place with the WC of each facility, in which researchers offered
suggestions and answered questions about the food waste tracking protocol and its appropriateness for
the specific dining hall; based on spreadsheets of total volume food waste separated into food
categories based on the US dietary guidance. After the 8-week period, data were aggregated and
analyzed for the purposes of this paper and also to provide each dining hall with their respective results.
Structured interviews with unit managers and WC’s, and focus group discussions with staff members
also took place at each facility in order to identify major and minor themes.
Several notable findings were highlighted through this research. First, a food waste tracking
system can be tailored to fit the needs of the specific unit. Second, the tools created specifically for this
project are feasible. Qualitative results from this study indicate that managers and designated WCs felt
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comfortable working with the food waste tracking log and supplemental materials (bins if necessary,
scales, and the online database), and experienced increased buy-in from staff to participate and be a
part of the decision-making process. This was brought up as a major theme in both structured interviews
and focus groups. Third, while it is apparent that large volumes of food waste are being disposed of,
whether by trash, composting, or diversion, proper corrective action procedures, similar to food safety
tracking (HACCP), could be a viable option to elicit reductions in production food waste. Finally, the data
demonstrate food groups that are wasted more than others, suggesting disparate attitudes toward
these foods and/or inequitable quality standards for these foods. For this study, protein foods and
grains were the biggest contributor by weight, similar to the highest wasted food categories in total food
waste in the United States. More insight on why this is happening is warranted. The data also presents
potential reasons for food waste generation. Results from this study indicate that foods dated internally,
expiration dates, and overproduction were the main causes for disposal. This may have been due to lack
of employee communication between the serving and production stages of the kitchen, causing more
food to be produced than necessary for service. Miscommunication and inability to check food storage
during service were noted by staff in field notes and focus groups in the two dining halls utilizing reason
for waste codes, suggesting the importance of training programs to reduce this occurance.
One of the outcomes and invariably, a limitation of this study was the inability for researchers to
create a comprehensive waste tracking protocol to fit the needs of every participating operation. The
dynamic nature of foodservice operations is in itself a limitation to this study and future research
pertaining to this topic. Training was also a limitation in the beginning and throughout, in that schedules,
layout of facilities, high employee turnover and the staff themselves were also distinct across facilities.
Given this, the development and management of the program fell heavily on the designated WC. While
a positive outcome for increased buy-in, this also questioned the ability for researchers to fully gauge
compliance of the protocol.
In view of our current need to focus on global and domestic food security and availability of
resources, each rung of the food supply chain should be considered a potential point of impact in
reducing total food waste. Food waste tracking in foodservice facilities not only raises staff awareness of
the impacts of food production by physical interaction with weighing and logging food waste, but also
encourages personalized corrective action strategies that may actually reduce total food waste. The
next phase of the food supply chain—consumption—will be impacted by a food production system that
fulfills the present demand for higher responsibility standards that considers social, environmental and
economic factors, particularly if combined with educational efforts to inform consumers of food waste
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generated by their standards. Greater efficiency in foodservice may lead to deflected production and
disposal costs that can be used to purchase higher quality, more nutritious foods, and practice improved
distribution methods, given leftover edible food.

Implications for Research and Practice
The need for further research to examine foodservice operations will be essential for the future of the
food supply, considering the growing number of diners who choose to eat away from the home. Studies
that focus on the economic and environmental impacts of the current food supply chain, specifically at
the production step, may help those that forecast to make more responsible purchasing decisions. Food
waste tracking, that includes consistent monitoring and corrective action procedures may make
considerable reductions in total food waste, along with improving employee morale and the overall
foodservice environment.
This study, in particular, presents a starting point for foodservice professionals, including
managers, directors, and researchers to engage in the prospects of proper food waste management at
the production level. The protocol tested in this study can be manipulated to fit the needs of diverse
foodservice facilities; however, there are certain considerations that should be made. Firstly, testing a
tracking log and corresponding program in just one facility may be more conducive to the needs of the
individual establishment. Since the three dining halls in this study were so distinct, even though similar
in some cases, a streamlined analysis to create a comprehensive system was challenging. An internally
focused study, that recognizes the layout of the facility, normal operating procedures, staff
environment, current disposal methods utilized, and others, may provoke implementation of a
consistent tracking system catered to the facility in question and possibly incite actual food waste
reduction once corrective action procedures are put into place. Secondly, food waste practices may be
analyzed inclusive of one another; for instance, preparation versus production versus consumption food
losses. This study identified production food waste as any food that was disposed of before consumer
purchase, but future analysis may need to include differences in food waste generated at various stages
of production. Finally, the introduction of a Waste Coordinator position does facilitate internal training
and continued practice, but hiring an employee from within may be the most appropriate for
compliance and success in tracking. This individual will most likely hold the most knowledge of a kitchen
space and employee environment. Considering a food waste team may also be a beneficial way to
allocate one or more employees to facilitate tracking in certain parts of the kitchen, and promote
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collective management. As shown from this study, food waste tracking increases staff buy-in and may
provide motivation for employee participation in this and future initiatives.
Raising awareness of the increase in food waste and the need for proper management of the
food supply will be critical for food producers and consumers alike. Potential research and initiatives,
other than waste tracking, are numerous. Introducing a cost calculator pertaining to social, economic,
and environmental factors related to the needs of university dining facilities; that, for example, provides
easily accessible charts about waste related to food production scheduling, food group categories,
transportation costs, and disposal methods, may encourage higher understanding of individual impact.
Truly understanding the costs attributed to each decision from farm to fork may significantly transform
current discrepancies in food production, distribution, and disposal. Further research should also include
examination of the link between production and consumer food waste in terms of what is desired by
customers and the capacity of the food handler. Expectations and attitudes of the away-from-home
dining experience should be analyzed from both accounts. In addition, gauging the level of consumer
understanding of availability and access to nutritious food may also encourage improved practices at
every step of the food supply, either by manipulating current behaviors of the food handler or altering
consumer perceptions. Programs, campaigns, and interventions designed to put these motions into
practice may make an impact on overall expectations and decisions made in foodservice.
Institutional Recommendations to Address Food Waste
 Research current practice in food waste tracking at foodservice establishments, including
programs such as LeanPath.


Conduct a cost analysis to determine the most appropriate food waste tracking system for the
facility in question.



Encourage communication with directors, managers, supervisors, and staff to implement a
program that fits the needs of the operation as a whole.



Design an easy to use tracking system to increase compliance.



Consider hiring a part-time or full-time Waste Coordinator to facilitate the food waste tracking
system. A food waste management team may also be a beneficial addition to the program.



Include an electronic organizational tool that aggregates food waste volume and provides
analysis of data.



Communicate results from the tracking system with employees in weekly or monthly meetings
in order to enact corrective action procedures.
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Appendix D: Interview Script
Tracking Pre-Consumer Food Waste at Three Dining Facilities
Introduction
Hello. Welcome, my name is Kati and I’m going to interview you today. Thank you for coming and taking
the time to give your thoughts and opinions. We asked you to participate because you were a
participant in the food waste tracking system that occurred last Spring, 2011 in one of three dining halls
examined for this study. We will be recording today’s interview using a digital recorder. Names will not
be used in any records of the discussion. A code number will be used in place of your name. Any
information shared in this room will be kept confidential and only for this study. No names will be used
in any reports.
Today we are going to talk about the food waste tracking system that was employed at your dining
facility. We have gathered food waste data, but really want your opinions and thoughts on successes,
challenges, etc. There are no right or wrong answers, so please feel free to say what you think.
Do you have any questions about the interview process before we begin?
Begin Recording
We are going to test the tape recorder. Please say your name and I will then say mine. We will then play
the recording to ensure proper functioning.
Let’s begin the interview. I understand that you were a participant in the food waste tracking study that
was conducted Spring 2011 in your dining facility.

Can you provide any basic comments about the food waste tracking system before I ask you
some specific questions?
Prior to implementing this food waste tracking system, how did you track food waste?

Rate from 1 being “not at all important” and 5 being “extremely important”
How important were the following factors in motivating you to track food waste at your facility:
Social concerns (i.e. hunger, food security)
Financial/economic (i.e. save money on food and waste disposal)
Environmental (i.e. fuel usage, emissions from transportation of food and waste)
Operational requirements (i.e. “you had to”)
Performance evaluations (i.e. “you may be evaluated based on food waste or tracking”)
Were there any other motivational factors that influenced your decision to track food waste?
What procedural changes were made to utilize this food waste tracking system in your dining facility?
Using this food waste tracking system, what were the benefits for you, your dining facility, your staff?
 The barriers?
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How much of your time was necessary for the implementation of this food waste tracking system?
Rate from 1-100% and provide a number of hours per week
During the study,
What percentage of total weekly responsibilities did YOU devote to waste tracking?
Hours per week?
What percentage of total weekly responsibilities did YOUR STAFF devote to waste tracking?
Hours per week?

Rate from 1-100%
What was the perceived compliance related to:
Weighing food (what percentage of food waste was weighed?)
Entering food waste onto the tracking sheet (what percentage of food waste was written on the
tracking sheet?)
Transferring information from tracking sheet to online database (what percentage of food waste
was transferred to the online database?)
Do you plan to continue tracking food waste? If no, why?
Do you have any suggestions on how to track food waste in a different manner?
Closing Statement
Thank you for taking the time to participate in this interview. Feel free to contact me if you would like to
add any additional comments.
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Appendix E: Focus Group Discussion Script
Tracking Pre-Consumer Food Waste at Three Dining Facilities
Introduction
Hello. Welcome, my name is Kati and I’m going to facilitate the discussion today. Thank you for coming
and taking the time to give your thoughts and opinions. We asked you to participate because you were a
participant in the food waste tracking system that occurred last Spring, 2011, in one of three dining halls
examined for this study. We will be recording today’s focus group using a digital recorder. Names will
not be used in any records of the discussion. A code number will be used in place of your name. Any
information shared in this room will be kept confidential and only for this study. No names will be used
in any reports.
Today we are going to talk about the food waste tracking system that was employed at your dining
facility. We have gathered food waste data, but really want your opinions and thoughts on successes,
challenges, etc. There are no right or wrong answers, so please feel free to say what you think.
Do you have any questions about the discussion process before we begin?
Group Rules
The following rules are in effect for today’s focus group:
 Everything that is discussed during the focus group should remain confidential.
 The identities of the focus group participants should remain confidential.
 Respect the opinions of others, even if they differ from your own.
 Participate in the focus group discussion.
 Listen to the contributions of others in the focus group.

Introductory Activity
Each member of the group will introduce him/herself to the other group members and will briefly
describe his/her experience using the food waste tracking system.
Questions


Last spring, a waste tracking system was started at your dining facility. What were your overall
thoughts about the program?



To what degree had you thought about food waste before this project?



What were some of the benefits to waste tracking and weighing?
o Increase in knowledge
o Resulted in positive changes



What changes did you see take place where you work from weighing and tracking food waste?
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o
o

What stories do you have to share about food wasted at your facility?
In what ways did it influence what you did at home?



What were some of the challenges to tracking and weighing food waste?
o Lack of interest
o More work
o Employees’ attitudes
o Other



How easy was it to add waste tracking to your normal work day?



How difficult was it to add it to your normal work day?
o How much more time did it add to each of your shifts?



How often did you “just estimate” a food weight or throw food out/compost without weighing?



To what degree are you tracking food waste now at work?



Any suggestions on how to decrease food waste at dining facilities?

Closing Statement
Thank you for taking the time to participate in this discussion. Again, no names will be used for any
reports related to this study.
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