Research
Contribu on

Journal of Foodservice Management & Educa on, Volume 15, Number 2, Pages 1–7 . ©2021
Published jointly by the Foodservice Systems Management Educa onal Council and the Na onal Associa on of
College & University Food Services

The impact of a portion plate on plate waste in a university
dining hall
Shelby M. Anderson, MS; David A. Olds, PhD*; Kara L. Wolfe, PhD
Department of Family and Consumer Sciences, Bradley University, Peoria, Illinois, USA

ABSTRACT
University dining facili es generate nearly 3.6 million tons of waste
annually with 10‐20% es mated as food. The study’s purpose was to
determine the impact of por on plates on reducing plate waste in a
university dining hall. Data were collected in a Midwestern university
in two phases. Phase 1 u lized normal service plates, while Phase 2
introduced the choice of a por on plate. Results showed a reduc on
in edible and aggregate plate waste per person from Phase 1 to Phase
2. Par cipants who u lized por on plates reported a greater
awareness of their food choices and inten onally chose less food
while dining.
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INTRODUCTION
Food waste is an important concern as the annual amount of food
eligible for human consump on that is wasted globally is
approximated to be 1.3 billion tons. This es mate roughly equates to
one third the total amount of food produced for humans annually
(Food and Agriculture Organiza on [FAO], 2018). According to the
United States Department of Agriculture (USDA), the United States
contributes nearly 30 to 40 percent food waste from the general food
supply, which results in an es mated 133 billion pounds and $161
billion worth of waste annually (USDA, n.d.). This considerable
percentage of food is wasted before it even reaches the retail or
consumer level of consump on (Buzby et al., 2014). Accordingly, in
2017, the Environmental Protec on Agency (EPA) es mated that
there was 22 percent food placed into landﬁlls and combus on
facili es (EPA, 2019).
Furthermore, landﬁlls generate approximately 20 percent of the total
methane gas produc on which nega vely aﬀects climate change and
the environment (EPA, 2019). In order to help reduce the large
amount of food waste within the United States, in 2015, the EPA and
the USDA created the 2030 Food Loss and Waste Reduc on Goal,
stated to decrease food loss and waste by 50 percent over the
subsequent 15 years (EPA, 2019).
To further illustrate the signiﬁcance of elevated levels of food waste,
it has been es mated that the energy represented by the wasted food
in the United States is around 150 trillion kilocalories per year, which
can be broken down to 1,400 kilocalories per person per day (Hall et
al., 2009). This analysis has signiﬁcant implica ons due to the fact that
the United States currently has more than 37 million food insecure

individuals and minimal eﬀorts at food recovery and redistribu on
(Feeding America, n.d.). Con nued levels of uncontrolled food waste
will have increasingly nega ve ramiﬁca ons for the economy,
environment, and society.
According to the Na onal Center for Educa on Sta s cs, as of 2016
there were approximately 4,500 degree‐gran ng ins tu ons (United
States Department of Educa on, Na onal Center for Educa on
Sta s cs, 2019). College and university dining facili es contribute to
waste by genera ng nearly 3.6 million tons of waste per year with 10‐
20% es mated to be food (Whitehair & Shanklin, 2013). With the ever
‐growing dialogue revolving around sustainability, foodservice
opera on managers have discussed approaches to implement
sustainable prac ces into their facili es. A study conducted by Kwon
et al. (2012) indicated that many foodservice managers were
mo vated to implement sustainability methods in their opera ons
because of ﬁnancial and environmental beneﬁts, however they lacked
the resources to implement more serious processes.
It was found by Chen et al. (2010) that recent prac ces of compos ng
and trayless dining have been implemented into food service facili es
and have received posi ve feedback. When twenty‐ﬁve Aramark
facili es removed trays from their food service opera ons, there was
a reported reduc on of 11,505 pounds of food waste, es mated to be
1.2 – 1.8 ounces per person per meal (Aramark Higher Educa on,
2008). Sodexo food services pulled trays from their dining facili es
and propagated similar results. Sodexo approximated that around 200
gallons of water per 1,000 meals would be saved with the removal of
trays; at one million meals per day served by the company, it totaled
around 200,000 gallons of unused water (Sodexo, 2008).
At an another all‐you‐can‐eat buﬀet‐style dining facility, there was a
25 percent reduc on in plate waste using educa on and awareness
alone, however, when trayless dining was implemented in addi on to
the educa on, waste reduc on increased to 54 percent, indica ng
the addi onal beneﬁt of going trayless (Kim & Freedman, 2010).
Furthermore, Thiagarajah and Ge y (2013) found a signiﬁcant mean
decrease in food waste of 0.81 ounces per person a er going trayless.
In addi on, Sarjahani et al. (2009) also indicated a signiﬁcant
reduc on of 1,726 pounds of edible food waste when trays were
removed. Reasons for the reduc on of food waste given by Whitehair
and Shanklin (2013) included students being more aware and focused
while making food choices, thus elimina ng the wandering around
and grazing as previously noted prior to going trayless. Overall, the
literature supported the technique of going trayless in food service
opera ons as a primary method of reducing consumer‐level plate
waste.
One alterna ve to reduce food waste is the explora on of visual cues
and their eﬀects on food waste. A study conducted by Huerta et al.
(2014) found that when compared to taste and odor, visual cues of
food had the most signiﬁcant brain s mula on within the higher‐
order visual cortex rather than tradi onal loca ons of food‐appe te
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regula on, indica ng a complex and mul ‐faceted reac on to food
visuals. Considering the visual system produces stronger brain
responses in rela on to food than taste and odor, an ‐waste methods
that focus on u lizing visual cues may yield superior results than
other methods. A study conducted by Whitehair et al. (2013)
researched the basis of the Elabora on Likelihood Model, which
illustrates two methods to persuasion: the peripheral route and the
central route. The primary diﬀerence between these two routes is
dependent on how much thinking is required to process the
informa on presented. The peripheral route occurs quicker and
requires less thinking to understand the message, while the central
route requires thinking about personal inﬂuence when processing the
informa on. The researchers u lized a prompt‐type message to
represent the peripheral route because the message could be
gathered via one quick glance over. A feedback message represented
the central route because it contained more personal informa on of
signiﬁcance and required more thought to understand the message. It
was found that the prompt‐type message led to a 15 percent
reduc on in food waste in addi on to inﬂuencing the student’s
behaviors toward food waste, indica ng that in this instance of
promo ng awareness of sustainability, visual cues u lizing the
peripheral route to persuasion demonstrated superior results
(Whitehair et al., 2013).
Por on size is an applicable visual cue that may be related to food
waste. A study conducted by Freedman and Brochado (2010) found
that decreasing the por on size of a single food item resulted in
decreased consump on, and subsequently the plate waste of that
food item. A threshold of reduced por on size was iden ﬁed as s ll
being acceptable to consumers and that also decreased consump on
and plate waste. A similar study inves gated by Vermote et al. (2018)
found that a 20 percent reduc on in por on size led to a signiﬁcant
66.4 percent decrease of plate waste. Both studies indicated that a
reduc on and awareness of por on size led to signiﬁcant reduc ons
in food waste, indica ng the connec on between por on size and
plate waste. Furthermore, a study conducted by Berkowitz et al.
(2015) found that even the simple addi on of reduced por on size
entrées resulted in decreased plate waste. A signiﬁcant decrease in
plate waste was found when both normal and reduced‐size op ons
were available, indica ng that consumer awareness increased with
the presence of more than one por on size to choose from
(Berkowitz et al., 2015).
A concept commonly studied in weight management and obesity
research is the use of a por on control plate. A study conducted by
Kesman et al. (2011) found that individuals who used the por on
control plate had signiﬁcantly greater weight loss when compared to
the control group with normal service plates. Another study by
Pedersen et al. (2007) discovered that pa ents who received por on
control interven ons had greater success at weight loss when
compared to those receiving standard care. Overall, the past
literature suggests that por on plates have a signiﬁcant impact on
weight loss due to the increased awareness brought to por on sizes
during consump on.
Although the aforemen oned studies researched the connec on
between por oning and consump on, there is a paucity of research
evalua ng the eﬀects of the por on plate on plate waste. Based upon
this dearth of literature, the purpose of this study was to determine if
introducing the op on of a por on plate in a university dining facility
would impact consumer plate waste in that facility. The objec ves of
this research study were 1) to determine the eﬀec veness of a
por on plate on reducing plate waste in a university dining facility, 2)
gain insight into poten al contributors of plate waste from the
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consumer perspec ve, and 3) pilot test a poten al implementa on
strategy for reducing waste in a university se ng.
METHODOLOGY
Study Design
The study was approved by the Ins tu onal Review Board (IRB) at
Bradley University, the Commi ee on the Use of Human Subjects in
Research. Permission to use an on‐campus residen al dining hall at a
mid‐sized private Midwestern university for data collec on was
obtained from the General Manager of Dining Services at the
university. Approximately 400 students dined at the dining hall
between the dinner hours of 5:00 p.m. and 8:00 p.m. each evening
during the regular academic year. The dining hall u lized an all‐you‐
can‐eat, self‐serve, buﬀet‐style of meal service. Data collec on
occurred in two phases: Phase 1 and Phase 2. Baseline data for Phase
1 was collected using the regular service plates the dining hall owned,
including a large 10 ¼ in. service plate. During Phase 2, diners had the
choice of using either the regular large 10 ¼ in. service plate oﬀered
by the dining hall or a 10 ¼ in. diameter Chinet Paper Dinnerware 3‐
Compartment Plate (Chinet, De Soto, Kansas), herea er referred to as
a por on plate. Each diner had full autonomy in choosing which plate
op on they preferred. The decision to con nue oﬀering the regular
plates along with the por on plates in Phase 2 was based upon
guidance from the General Manager of Dining Services. The General
Manager emphasized that customer sa sfac on in the dining hall was
impera ve and that diners should have their choice of plates (regular
or por on) during Phase 2. Data collec on for Phase 2 occurred
exactly 28 days a er Phase 1, on the same day of the week
(Wednesday), using the same menu. The dining hall used a cycle
menu that repeated every 28 days, which ensured that menu items
were kept consistent. Waste was collected and measured from plates
only, with food from bowls and cups omi ed. This was to determine if
the implementa on of the por on plate would alter the amount of
plate waste generated.
Par cipants
Par cipants were recruited using a convenience sampling of students
that had a campus meal plan at the university and who dined at the
residen al dining hall. Criteria for inclusion in the study were
speciﬁed on the cover page of the survey instrument; it was required
that students be currently enrolled at the university and 18 years of
age or older to par cipate in the research study. Exclusion criteria for
the study comprised any non‐student person or person under the age
of 18.
Survey Instrument Development
Survey ques onnaires were developed for Phase 1 and Phase 2 to
examine the constructs of this research and were based on per nent
ques ons from the literature. Survey ques ons were iden cal for
both Phase 1 and Phase 2, with two addi onal ques ons included in
Phase 2 to assess par cipants’ feedback while using a por on plate.
The survey instruments assessed par cipants’ knowledge and beliefs
regarding food/plate waste, sustainability, along with demographic
informa on. The instruments were pilot tested among 25 university
students and modiﬁca ons were made based on relevant feedback.
Modiﬁca ons include gramma cal changes and the inclusion of
graduate students in the demographics ques on. This step was taken
to ensure that the survey instruments had high content validity for
primary data collec on. The ﬁnal version of the survey instruments
included demographics ques ons; ques ons regarding knowledge or
a tude towards nutri on, sustainability, and plate waste; and
behavior‐related ques ons related to food selec on. For both Phase
1 and Phase 2, par cipants were invited to write their ins tu on
email address on a tear‐away slip at the bo om of the completed
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survey to be entered into a drawing for gi cer ﬁcates. Par cipants
detached the emails slips when they submi ed their surveys and the
slips were stored separately from the completed surveys, which
helped protect the conﬁden ality of survey responses.
Phase 1 Data Collec on Procedure
Phase 1 data were collected under normal condi ons of the dining
hall. All regular service plates were u lized and no por on plates
were available for use. Research volunteers were sta oned at the
entrance doors to the dining hall and oﬀered surveys to diners as they
entered. Par cipants completed the surveys as they ate and
submi ed them to the research volunteers sta oned at the exit doors
to the dining hall. A total of 201 (53.6% of all diners) usable surveys
were included in data analysis. Surveys were excluded from data
analysis if there was missing or incorrect data such as two or more
answers ﬁlled in for single‐answer ques ons, or surveys that had
mul ple ques ons not completed. Plate waste for all diners (n = 375)
was collected and discarded into one of two bins in the dish room.
One bin was designated for edible plate waste. Edible plate waste in
this study included any food item that was s ll edible (i.e. le ‐over
noodles, sauce, chicken vegetables, etc.). A second bin was
designated for inedible plate waste only, including but not limited to:
napkins, condiment packaging, and inedible rinds and skins from fresh
fruits. Waste bins were weighed during the data collec on me frame
by the primary researcher at the convenience of the dining hall
kitchen employees so as to not disrupt the ﬂow of work and service.
Waste from the bins were recorded in ounces of edible and inedible
waste.
Phase 2 Data Collec on Procedure
Phase 2 data collec on introduced the op on of using a por on plate
for par cipants. Research volunteers were sta oned at the entrance
doors to the dining hall and oﬀered a por on plate and survey to
diners as they entered. Each por on plate that was distributed
automa cally came with an accompanying survey instrument that
par cipants were instructed to complete. Par cipants completed the
surveys as they ate and submi ed them to the research volunteers
sta oned at the exit doors to the dining hall. Regular service plates
were s ll available for diners who declined the por on plate op on.
Diners declining the por on plate op on did not receive a survey and
thus were not par cipants in Phase 2 of this study. A total of 278
(61.4% of all diners) usable surveys were included in data analysis.
Surveys were excluded from data analysis if there was missing or
incorrect data. Plate waste for all diners (n = 453) was collected and
discarded into one of two bins in the dish room (edible and inedible
plate waste), with waste collec on and record‐keeping mirroring
Phase 1. Plate waste was removed from the por on plates and the
por on plates were discarded separately. The weight of the discarded
por on plates was not included in the data analysis.
Measurements
Survey instruments were administered to par cipants and collected
by research volunteers. Plate waste was measured as aggregate,
edible, and inedible waste. Weight measurements were taken
throughout the data collec on me period and performed by the
primary researcher using a digital food scale.
Data Analysis
Data were analyzed using the SPSS Sta s cs version 25 (Interna onal
Business Machines [IBM] Corpora on, Armonk, New York). Sta s cal
tests used included descrip ve sta s cs and One Way Analysis of
Variance (ANOVA) for the survey instruments. Chi‐Square tests were
used to measure diﬀerences in demographic data. Sta s cal
signiﬁcance was measured at the p ≤ .05 level.
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RESULTS AND DISCUSSION
Par cipants
During Phase 1 of data collec on, a total of 375 diners ate at the
facility during the hours of 5:00 p.m. and 8:00 p.m. Of the 375 total
diners, 201 (53.6%) par cipants (56% females and 44% males) ranging
in educa on level from freshman to graduate students completed the
survey instrument (Table 1). During Phase 2, a total of 453 diners ate
at the facility between the hours of 5:00 p.m. and 8:00 p.m. Of the
453 total diners, 278 (61.4%) par cipants (56% females and 44%
males) ranging in educa on level from freshman to graduate students
completed the survey instrument. According to Dillman (2014), based
on a popula on of around 400, a sample size of 196 responses was
desired for survey data collec on. Therefore, sample sizes for Phase 1
(n = 201) and Phase 2 (n = 278) both met this threshold.
Plate Waste
Plate waste was analyzed by aggregate, edible, and inedible plate
waste ounces per person. Aggregate waste included both edible and
inedible waste from diners. Results indicated that both mean
aggregate waste per person and mean edible waste per person
decreased as a result of the use of the por on plate interven on
during Phase 2.
Mean aggregate waste per person from Phase 1 equaled 3.11 ounces
and 2.75 ounces from Phase 2, indica ng a reduc on in total waste as
a direct result of the interven on (Figure 1). It was also noted that the
mean amount of edible waste per person decreased from 2.82 ounces
per person in Phase 1 to 2.38 ounces per person in Phase 2. There
was a very small increase in the mean inedible waste from Phase 1 to
Phase 2 from 0.29 ounces per person to 0.37 ounces per person. A
possible explana on is that this could have been a ributed to slight
variances in the foodservice system inputs, transforma ons, or
outputs during Phase 1 and Phase 2. For example, providing cut
cantaloupe with or without the rinds removed, diﬀerences in
condiment packaging, or the availability of seasonal fresh fruit.

Figure 1: Comparison of edible, inedible, and aggregate waste per
person of diners in a residen al dining hall.
Note: Data collec on occurred in two phases: Phase 1 and Phase 2.
Phase 2 data collec on occurred exactly 28 days a er Phase 1, using
the same menu. Data for Phase 1 was collected from 375 diners using
the regular service plates the dining hall owned, including a large 10 ¼
in. service plate. During Phase 2, 453 diners had the choice of using
either the regular large 10 ¼ in. service plate oﬀered by the dining hall
or a 10 ¼ in. diameter por on plate.
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Survey Instrument
There were no signiﬁcant diﬀerences between the demographics of
students in Phase 1 and Phase 2. Iden cal percentages of female and
male students were iden ﬁed in Phase 1 and Phase 2, c2(1, N = 479) =
0.01, p = .93 (Table 1). Likewise, the percentages of each educa on
level were markedly similar, c2(4, N = 479) = 5.45, p = .24, along with
frequency of dining, c2(3, N = 479) = 0.41, p = .94, concluding that
there were no signiﬁcant diﬀerences in demographics of par cipants
in either phase of the study.
For both Phase 1 (Table 2) and Phase 2 (Table 3) , the average
frequency of dining for males was reported to be ﬁve to six mes per
week, while it was reported for females to be three to four mes per
week. When comparing gender to the frequency of dining of Phase 1
survey par cipants, it was found that males dined more frequently at
the dining halls than females (p < .001) . Results from the Phase 2
survey also showed that males were likely to dine more frequently
than females (p = .015). When asked about typically ﬁnishing all the
food on their plates, males indicated they were more likely to
typically ﬁnish their food than females in both Phase 1 (p < .001) and
Phase 2 (p = .003).
Two addi onal ques ons were included in the Phase 2 survey to
assess par cipants’ percep ons or behaviors while using a por on
plate. The ﬁrst addi onal ques on asked par cipants about the
perceived awareness of their food choices while using a por on plate
(Table 4). About half of the par cipants (52.2%, n = 145) stated that
the awareness of their food choices did not change, while 46% (n =
128) indicated that they became more aware of their food choices.
Only 1.8% (n = 5) of par cipants thought they had become less aware
of their food choices while using a por on plate. When excluding the
par cipants that indicated that the awareness of their food choices
did not change (n = 145), 96.2% (n = 128) thought they had become
more aware of their food choices, while only 3.8% (n = 5) thought
they had become less aware of their food choices while using a
por on plate. This is an important ﬁnding, which shows that using
por on plates could poten ally be a useful tool in promo ng food
awareness to diners.
The second ques on included in the Phase 2 survey asked par cipants
about the perceived eﬀect of the use of the por on plate on their
actual food choices (Table 5). About half of the par cipants (49.6%, n
= 138) stated that their food choices stayed the same, while 44.6% (n
= 124) indicated that they had chosen less food. Only 5.8% (n = 16) of
par cipants responded that they had chosen more food while using a
por on plate. When excluding the par cipants that indicated that
their food choices stayed the same (n = 138), 88.6% (n = 124)
indicated that they had chosen less food, while only 11.4% (n = 16)

Table 1. Par cipant Demographics from Phase 1 Survey and Phase
2 Survey
Characteris cs of
Phase 1 (n = 201) Phase 2 (n = 278)
Par cipants
Gender
Female
112 (56%)
156 (56%)
Male
89 (44%)
122 (44%)
University Level of Educa on
Freshman
119 (59%)
192 (69%)
Sophomore
52 (26%)
57 (21%)
Junior
15 (7%)
15 (5%)
12 (6%)
10 (4%)
Senior
Graduate Student
3 (2%)
4 (1%)
Dining Frequency Per Week
34 (17%)
51 (18%)
1‐2 mes
60 (30%)
78 (28%)
3‐4 mes
5‐6 mes
55 (27%)
73 (27%)
7 or more mes
52 (26%)
76 (27%)
thought they had chosen more food while using a por on plate. This
is also an important ﬁnding, which shows that por on plates could
poten ally be used to help reduce plate waste.
In both Phase 1 (Table 6) and Phase 2 (Table 7), par cipants were
asked if they had previously taken a sustainability course. This data
was compared with par cipants’ awareness of food waste impact on
the environment, economy, and society, as well as par cipants’
awareness of their own contribu ons to plate waste. Results for both
Phase 1 and Phase 2 showed that par cipants who had taken a
sustainability course were more aware of the impact of food waste in
the environment, economy, and society than par cipants who had
not taken a sustainability course. Furthermore, par cipants in both
Phase 1 and Phase 2 who had taken a sustainability course were more
aware of their own contribu ons to plate waste than par cipants who
had not taken a sustainability course. It is interes ng to note that in
Phase 2, responses regarding the awareness of the impact of food
waste in the environment, economy; and society and par cipants’
awareness of their own contribu ons to plate waste were sta cally
signiﬁcant (F = 7.60, p = .006; and F = 4.57, p = .033, respec vely), but
were not sta s cally signiﬁcant in Phase 1. A possible explana on for
this could be that the addi on of por on plate usage in Phase 2 could
have increased par cipants’ awareness to sustainability issues, such
as the overall impact of food waste on society, as well as their own
personal plate waste.
The purpose of this study was to determine if introducing the op on
of a por on plate in a university dining facility would impact
consumer plate waste generated in that facility. Prior studies

Table 2: Par cipants’ Frequency of Dining and Finishing Food on their Plate during Phase 1 (n = 201)
Males n = 89
Females n = 112
Total n = 201
Survey Ques on
M (SD)
M (SD)
M (SD)
2.92 (0.99)
2.38 (1.03)
2.62 (1.05)
How many mes a week do you typically eat dinner at
the dining hall?
1. 1‐2 mes
2. 3‐4 mes
3. 5‐6 mes
4. 7 or more mes
1.87 (0.69)
2.26 (0.71)
2.08 (0.73)
Do you typically ﬁnish all the food on your plate?
1. Always
2. O en
3. Some mes
4. Never

F (1,199)
13.91

P*
< .001

15.63

< .001

* Indicates sta s cal signiﬁcance at p ≤ .05.
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Table 3. Par cipants’ Frequency of Dining and Finishing Food on Their Plate during Phase 2 (n = 278)
Males n = 122
Females n = 156
Total n = 278
Survey Ques on
M (SD)
M (SD)
M (SD)
2.80 (1.04)
2.49 (1.08)
2.63 (1.07)
How many mes a week do you typically eat dinner at
the dining hall?
1. 1‐2 mes
2. 3‐4 mes
3. 5‐6 mes
4. 7 or more mes
Do you typically ﬁnish all the food on your plate?
1.99 (0.66)
2.24 (0.71)
2.13 (0.70)
1. Always
2. O en
3. Some mes
4. Never

F (1,199)
6.05

P*
.015

9.09

.003

* Indicates sta s cal signiﬁcance at p ≤ .05.

conducted on food waste management and por on control help to
elucidate the results from this study. In regards to students’
awareness of sustainability issues, Whitehair et al. (2013) found that
providing a simple prompt‐type message, with a statement to not
waste food, resulted in a 15% reduc on of food waste in residen al
dining facili es. The provision of a por on plate could also be viewed
as a simple prompt that may provide students with a visual cue to be
more aware of their food choices.
A study by Kwon et al. (2010) indicated that foodservice operators in
dining facili es were suppor ve of programs to assist them in
sustainable management of food waste. The study also found that
there was a need to focus on reducing barriers to encourage
foodservice operators to implement sustainable food waste programs
in their dining opera ons. The ini al cost of replacing exis ng service
plates with por on plates might be perceived as a ﬁnancial barrier to
a foodservice operator. However, a reduc on in plate waste achieved
by implemen ng por on plates in a foodservice opera on could be
both cost‐eﬀec ve and environmentally sound.
Berkowitz et al. (2015) found a signiﬁcant decrease in plate waste
when both normal‐sized and reduced‐size entrée op ons were
oﬀered. This parallels the ﬁndings of this study, in which both normal
plates and por on plates were oﬀered to diners. This is an important
observa on, because if a foodservice operator chose to oﬀer both
por on plates and regular plates to diners, then a reduc on in food
waste might s ll likely be the result, as was found in this study.
Freedman and Brochado (2010) found that reducing the por on size
of French fries oﬀered in individual paper bags in an all‐you‐can‐eat
dining opera on had beneﬁcial eﬀects. This included a reduc on in
plate waste, decreased food produc on, and overall food cost
savings, which could poten ally be realized by purchasing por on
plates for use in residen al dining facili es. A study by Kesman et al.
(2011) described weight loss amidst obese pa ents who par cipated
in a por on control plate interven on within a general medicine
prac ce se ng. Por on plates could be beneﬁcial to students for
weight loss in a dining hall se ng, in addi on to reducing plate waste
and food waste costs.

CONCLUSIONS AND APPLICATIONS
The study addressed various factors associated with food waste
including a) the eﬀects of a por on plate interven on on reducing
plate waste in a university dining facility, b) insight into poten al
contributors of plate waste from the consumer perspec ve, and c) a
pilot test of a poten al implementa on strategy for reducing waste in
a university se ng.
The use of a por on plate in a university dining facility may help
reduce the amount of plate waste generated by that facility. The
results from this study found that on average, the amount of edible
food waste per person decreased when using a por on plate. This is
important for foodservice operators to consider from a long‐term
strategic perspec ve. An investment in por on plates could help to
decrease the amount of food chosen by students in a residen al
dining facility, which would then not subsequently be wasted. Once
implemented, por on plates would constantly and con nually help
with reducing the amount of food needing to be produced and also in
decreasing the volume of food waste requiring disposal. Not only
would this have a posi ve impact on the environment, but it would
also help to reduce the costs associated with food prepara on and
solid waste management methods.
In this study, students’ awareness of food choices increased and
students made more deliberate food choices while using the por on
plate. However, not all students may wish to dine using a por on
plate, and the op on to use a regular plate could be related to
students’ percep ons of customer sa sfac on. Thus, a gradual
implementa on of por on plates into a dining facility could be
performed over me. Foodservice operators could determine the
popularity of the por on plate op on by tracking the type of plates
returned to the dishroom; the edible food waste could be measured
as well. During the ini al introduc on of the por on plates, a simple,
prompt‐like message or informa on ﬂyer could help to communicate
the reasons for oﬀering por on plates to diners.
It is not surprising that students who had taken a sustainability course
were more aware of their own contribu ons to plate waste than
par cipants who had not taken a sustainability course. Sustainability
is important to the current genera on of students (Genera on Z);

Table 4. Par cipants’ Perceived Awareness of Their Food Choices with the Por oned Plate during Phase 2 (n = 278)
Par cipants
Became more aware of food choices Became less aware of food choices Awareness of food choices did not change.
Males (n = 122)
52 (42.6%)
1 (0.8%)
69 (56.6%)
Females (n = 156)
76 (48.7%)
4 (2.6%)
76 (48.7%)
Total (n = 278)
128 (46%)
5 (1.8%)
145 (52.2%)
Note: Par cipants were asked: “Circle the answer that best describes your level of awareness of your food choices with the por oned plate.” Par cipants were given
the op ons of: a) I became more aware of my food choices, b) I became less aware of my food choices, and c) my awareness of my food choices did not change.
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Table 5. Par cipants’ Perceived Eﬀect of Using a Por oned Plate on Their Food Choices during Phase 2 (n = 278)
Par cipants
Chose more food
Chose less food
Food choices stayed the same
Males (n = 122)
8 (6.6%)
49 (40.2%)
65 (53.3%)
8 (5.1%)
75 (48.1%)
73 (46.8%)
Females (n = 156)
Total (n = 278)
16 (5.8%)
124 (44.6%)
138 (49.6%)
Note: Par cipants were asked: “Choose the best op on regarding the por oned plate eﬀect on your food choices.” Par cipants were given the op ons of: a) chose
more food, b) chose less food, and c) food choices stayed the same.

input regarding sustainable prac ces in dining facili es could be
solicited from students and then used to develop or update
sustainability prac ces in a foodservice opera on, including the
management of plate waste. Besides a sustainability class, educa on
about sustainability can also come from dining operators themselves,
by providing useful materials to students, holding focus groups, or
discussing green ini a ves at dining advisory mee ngs with students.
Par cipa on in professional organiza ons can assist foodservice
operators by providing access to current and innova ve informa on
about sustainability methods that could be implemented in their
opera ons.

There was prac cal signiﬁcance to the study as it was determined that
the use of a por on plate decreased the amount of food taken and
subsequently wasted in a residen al dining hall at a mid‐sized
university. Findings are in line with the EPA and USDA Food Loss and
Waste Reduc on Goal of decreasing food waste by the year 2030 and
represent a small, yet meaningful step towards developing more
sustainable prac ces in university se ngs. Sustainability prac ces
such as those measured in this study demonstrate prac cal
applica on to help reduce the impact of food waste in onsite
foodservice opera ons such as university dining halls.

The methodology from this study could be applied to other colleges
and universi es. Disposable por on plates could ini ally be evaluated
to see if they were eﬀec ve in reducing plate waste in a given
foodservice opera on. If eﬀec ve, a cost‐beneﬁt analysis could then
be conducted to compare the cost of por on plates versus the
economic beneﬁts associated with reducing wasted food. One
poten al beneﬁt for students through be er por on control could be
be er weight control; this could also assist in mi ga on of the
general societal issue of obesity. Yet other beneﬁts for the
environment could be reduced greenhouse gas emissions from food
waste sent to landﬁlls, decreased energy costs, and less water waste
generated by the dining facility.
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