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Why focus on food loss and waste?

The amounts are staggering

The FAO estimates that globally, approximately-tmed or 1.3
billion tons of food is wasted annually

USDA estimates that in the United States, food loss and waste at
the retail and consumer levels was 31% of the food supply in
2010 iy ~

66 million tons of food
162 billion dollars

Roe- CURC 2



Why focus on food loss and waste?
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Water: 70%o0f global freshwater withdrawals are used for irrigation
(Postelet al., 1996).
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lands, and 70% of the grassland, 50% of savanna, 45% of the tempgfgie |
deciduous forest, and 27% of the tropical forest bioieleared or

converted by agricultura[Pretty, 2008).
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Why focus on food loss and waste?

People need the wasted foodnow

Feeding America, a hungeglief charity, estimates that billions of
pounds of potentially usable food loss in the U.S. food supply
chain

48 billion pounds pralistribution
22 billion pounds in local markets
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Why focus on food loss and waste?

Climate change
EPA estimates that in the United States:

Food is the single largest component of municipal
solid waste going to landfills (~21%)

Food waste generates methane, a greenhouse gas LANDFILL SITE
20-30 times more potent than carbon dioxide % o imaome

v o g

Landfills are the third largest source of methan
the U.S.

Roe- CURC 5



PENNINGTON
I Y BIOMEDICAL

RESEARCH CENTER

THE OHIO STATE UNIVERSITY

The Roe of Consumers and Awareness

In developed countries, ~ 40% of waste occurs at the retail &

consumer level
A Food waste at the consumer level in industrialized countries (222 million ton)

Is almost as high as the total net food production in sub-Saharan Africa

Awareness is moderate, and perhaps increasing

A Al n t b2anonthg, idve you read, seen or heard anything about the
amount of food that is wasted or about ways to reduce the amount of food
that is wasted? o

A July 2015 sample of U.S. Consumersi 53 % sai d O6yesbo

A-Ailn the past year, have you seen or
media, or elsewhere about the issue of food that is thrown out or otherwise
not eaten by humans? ( Someti mes r ef er r6d ot o

A April 2014 sample of U.S. Consumers-42 % sai d oOyeso
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Scope for Awareness & Promotion Programs?

Can we reduce food waste through awareness formation and
messaging?
A Awareness is above 50% but far from universal
A What information levers can be altered?
A Or should we rely on other subtle changes in the consumer setting?
A What is the evidence such programs prompt behavioral change?

Review Several Types of Studies
A Messages encouraging food waste reduction in all you care to eat
food service settings and other interventions 7 published studies
A Self monitoring of food intake patterns
A Elimination of date labels on milk packages
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Kansas State - Messages to Reduce Waste [4]

A 6 weeks collection during spring
2011 of solid food waste during
lunch + dinner at a single all you
care to eat facility (trays used)

A Ave lunch patrons: 412
A Ave dinner patrons: 381

A 19,046 meals served during
study

A 296 students had waste tracked
for the entire study
A Baseline collection: 2 weeks
A Message #1: next 2 weeks
A Message #2: following 2 weeks
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KSU Messages

On average each resident wastes

2.25 oz. of food each meal. This

amounts to more than 22 pounds
per person per semester.

This complex disposes of more than
45 pounds of edible food each meal
on trays. That is enough food to
prepare more than 30 meals

N 0 WAS'I{I

EAT
WHAT YOU TAKE
’ ? g ' . B4 Al .
DON’T WASTE FOOD gy
Figure 1. The prompt-type message intervention poster used Figure 2. The feedback-based message intervention poster
to encourage food waste behavior change in a university used to encourage food waste behavior change in a university
dining facility. dining facility.
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Kansas State - Messages to Reduce Waste

A 6 weeks collection during spring
2011 of food waste during lunch
and dinner at a single all you
care to eat facility that uses
trays

A Ave lunch patrons: 412

A Ave dinner patrons: 381

A 19,046 meals served during
study

A 296 students allowed waste to
be tracked across the entire
study

A Baseline collection: 2 weeks
A Message #1: next 2 weeks
A Message #2: following 2 weeks

%
Reduction
Baseline 0.138 --
Message #1  (0.117 15.4~*
Message#2  (0.120 13.6*

*statistically significant reduction from
baseline

Roe - Ohio State - CURC 2017

11



THE OHIO STATE UNIVERSITY

BIOMEDICAL

RESEARCH CENTER

I PENNINGTON

KSU Messages

A 1st message decreased waste
significantly

A 27 more detailed message had
no additional effect

A No way to know if the pattern of
waste reduction due to

A The quality or content of the
messages

A Anyone open to change responded
to the 15t message

A Merely a seasonal effect as there
was no ocontrol 0

i z [ |
\\ % 4

NO WASTE
EAT
WHAT YOU TAKE
DON’T WASTE FOOD

On average each resident wastes

2.25 oz. of food each meal. This

amounts to more than 22 pounds
per person per semester.

This complex disposes of more
than 45 pounds of edible food
each meal on trays. Thatis
enough food to prepare more than
30 meals

Figure 1. The prompt-type message intervention poster used
to encourage food waste behavior change in a university
dining facility.

ocati on
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Figure 2. The feedback-based message intervention poster
used to encourage food waste behavior change in a university
dining facility.
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Fall 2016 study 2 facilities

Baseline Measurement

A Both all-you-care-to-eat,
station-based locations (grill, 0.195 0.157  Lbs/student/meal
pizza, pasta, deli, others) 14,875 4,060 Lunches/wk

A 1.5 miles apart - furthest apart 32 32 wk/acad yr
of their 6 facilities

A One received the messages 22520 20,897 [bs/acadiyr

A One served as the control >46 >10 Tons/acad yr

location

Intervention implemented
mid-semester via signs and
napkin holder messages

Roe - Ohio State - CURC 2017
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U. lll. Intervention Signs

40% OF FOOD IN THE U.S. GOES UNEATEN.

UNEATEN

FOOD

REPRESENTS
A LOSS OF

40% OF ALL FOOD WASTE
GOES UNEATEN. Hfgls]ijﬁlﬁcfs |

20 POUNDS PER PERSON EACH MONTH. EACH YEAR

4
1IN 7?5"0%“'?&”&63?

[ e
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-
U. lll. Intervention Signs

L“W DINING PEDUCES WASTE ‘(5{1\ LHOW DINING REDUCES WASTE ‘

P4 Post-consumer waste is

\ ~ ) broken down into
of dining waste is diverted PR o , which converts
from landfills through reducing, 'x :;' ‘9‘) food waste to gray water.
recycling, & repurposing. = 5
=
/ - > . of coffee grounds recycled are used
: \ Overproduction waste is donated by local farmers and gardeners.
to those in need in the community
/ through the :
,,'/ of Dining oil is recycled.

Dining works hard to reduce waste.

You can too.
1}

UNIVERSITY HOUSING
Dining Services

IVERSITY HOUSING
ing Services

[usrvenseTy HousNG
g Semine

Roe - Ohio State - CURC 2017
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U. lllinois Study - Results

No statistically significant reduction in waste produced:

0.195 0.157 Pre Education (baseline)
0.187 0.153 Post Education
*_bs/student/meal

Why no significant improvement? At least 2 possible explanations:

AMessages emphasizing Diningés eff
waste (e.g., donations and digest
respect to their own effort and actions

A More time and broader education effort directed at students required

Roe - Ohio State - CURC 2017
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e
Ohio State Lab Meal Study [6]

A Recruited local residents and student to complete a face-

to-face survey
A 40% of participants were OSU students

A A free meal offered as compensation for participation
A Sub sandwich segments, apple slices, chips, drinks

A Food selection and plate waste measured surreptitiously
A Between-subjects design
A Participants in different sessions received different
iInformation provided before food selection and

consumption Roe i CURC 2017
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Research Method-Experiment Design

Receive Welcome Sheet

Intervention 1 -

9 M —

Food Waste Destination :

Receive Infarmation Card

Landfill / Compost

Intervention 2 =

.' «—— ] Information Card:
) Food Waste / Financial
Literacy

Return Information Card and
Answer Quiz about the
Information Card

9

QOrder Food
' ¢ Food Order Datais
Collected
Eat Food

Return Uneaten Food to Staff

9 ]

Food Waste Data s
Collected

Answer Demographic and Food
Waste Attitudinal Questions

-,

9

Receive Debrief Form and Exit

Roe - CURC
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Research Method-Experiment Design

Receive Welcome Sheet Intervention 1 -

F
Food Waste Destination : W A S T

AMER/CAN SPENDING #48/7S
AB ¢ 'r PR

FINANGIAL | = e e
LITERACY

9 M —

Landfill / Compost

Receive Infarmation Card
Intervention 2 =

" «—— ] Information Card:
™ Food Waste / Financial
Literacy

Return Information Card and
Answer Quiz about the ﬁ Food West i L oo
Information Card s Tenhurpitir ol ) Vo naturs nutriont-

and the U.S Is running out ‘
of landfill space helps soil retain moisture|

A > Landfills generate 20% of replenishes soll, and

the nation’s emissions of heips plants grow
Greenhouse Gas

" > Bacteria breaks down food
waste Into more harmful
components that pollute

QOrder Food watar and soll
' Food Order Datais
—
Collected
Eat Food

L4

Return Uneaten Food to Staff

Food Waste Datais

—
" Collected

-,

Answer Demographic and Food
Waste Attitudinal Questions

h 4

Receive Debrief Form and Exit
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Research Method-Experiment Design

Receive Welcome Sheet

Intervention 1 -

d

Landfill / Compost

Receive Infarmation Card

Food Waste Destination :

Intervention 2 =

4

—— | Information Card:

AMER/CAN SPENDING #48/7S

rw.'n

OF 5 AMERICANS fives eyond his of har masss

AB¢

FINANCIAL
LITERACY

—-% -
/B > e
et

h Food Waste / Financial More than 057 S AT e
' Litera -4"31' M oo e ] e noisves, ‘ 5
Return Information Card and o = R e -
Answer Quiz about the ﬁ Food West i L oo
Information Card O fetmuenieiiat |
:,":m;'::'"'"""" helps soil retain moisture|
A > Landfills generate 20% of replenishes soll, and
the nation’s emissions of heips plants grow
Greenhouse Gas
" » Bacteria breaks down food
waste Into more harmful
components that pollute
Order Food
' Food Order Datais
—
Collected
Eat Food

L4

Return Uneaten Food to Staff

9

—

Food Waste Datais
Collected

Answer Demographic and Food
Waste Attitudinal Questions

-,

h 4

Receive Debrief Form and Exit
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Research Method-Experiment Design

RF‘ 8 C‘ NDG A B ¢ AMERICAN SP.EN?I-NG HABITS
Ll
= A 5
WASTE FINANCIAL | & e
LITERACY
PAYS OFF

I i PEOPLE

o hidios 1nan 20N o4 e o¢
e More than 95% = " ps | | ncome v pay oM cent

= T of food waste ands In 410, - aiaads
m tervttitn s s TRRE
1o sEHOOL R
c Food Waste Largely Reduces the Harm re oo Sares YRy

Receive Welcome Sheet Intervention 1 -
" : Food Waste Destination :
Landfill / Compost
Receive Infarmation Card
Intervention 2 =
" «—— ] Information Card:
™ Food Waste / Financial
Return Information Card and Liberacy
Answer Quiz about the
Information Card
] ’
Order Food
' : Food Order Datais
Collected
Eat Food
Return Uneaten Food to Staff
' : Food Waste Datais
§ Collected
Answer Demographic and Food
Waste Attitudinal Questions
Receive Debrief Form and Exit
Roe - CURC

A -
Food Waste in Landfill -

o Food waste is the No.1
material sent to landfills
and the U.S Is running out
of landfill space

> Landfills generate 20% of
the nation’s emissions of

FINANCIAL LITERACY CAN HELP!

] Makes natural nutrient-
rich fertilizer that

helps soil retain moisture|

replenishes soll, and

helps plants grow
Greenhouse Gas ¥ Generates electricity

» Bacteria breaks down food ¥ Saves landfill space
waste Into more harmful v’ Prevents GHG emission
components that pollute
water and soil
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Information Card Content

Food Waste Financial
Impacts Literacy
Where g N=57 N
Uneaten 4 sessions 3 sessions
Food Goes N=85 N=38
Compost : :
4 sessions 2 sessions

2x2 Experimental Design

Roe - CURC
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Policy Implication

Grams of Solid Food Discarded

45
40 .
35 Baseline
30
25
20
15
10

5 40.8
> hog

No FW
Info, No
Compost

Roe - CURC
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45
40
35
30
25
20
15
10

Grams of Solid Food Discarded

p=0.000***

40.8 9.2
No FW FW Info,
Info, NoO NO

Compost Compost

Roe 1 CURC

Added Policy
Promote
Reduction of Food
Waste to
Consumers

Result

Large, significant
decrease In
wasted food
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Added 2 Policies Grams of Solid Waste Discarded
1. Promote Reduction of
45
Food Waste to 40 3 p=0.011
2. Tell consumers about 20 p=0.011
your composting efforts 10
: pod 9.2 ik
No FW  FW Info, FW Info,
Result _ Info, NoO No Compost

over baseline

2. Backsliding compared
to only encouraging
reduction

Roe - CURC
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Our Thoughts in Food Service Messaging

Avoid mixed messages to maximize
reduction of food waste:

A Emphasize potential consumer actions
A Silence about food service ongoing efforts

26
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I
Indiana U. Tray Removal Study

Thiagarajah & Getty, 2013 Solid Waste Liquid
1 week with trays (per usual, M-F (Ibs/patron) Waste
lunches, M-R dinners), 31 week of Sep. (mL/patron)
1 week with exact same menu 4 weeks With Trays ~ 0.274 49.77
later (menu cycle repeats every 4 Trayless 0.224 46.36
weeks) _ Reduction  18.4% 6.8%
Switched to trayless 2 weeks prior to o
2 round of data collection, so some Statistical ~ Yes No
acclimation/habit change was possible Significance P =0.001 P=0.18
Caution: no way to control for possible
seasonal changes as there was no hold # patrons 4901 4279

out group that kept trays during 2nd
week of measurement

Roe - CURC
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T
Cornell Trayless Study

w/
Single cafeteria, two Tuesday evenings 2 weeks apart, Result Trayless Tray
identical menus # trips to line 1.48 1.01 *
A 1stevening featured trays (per usual) finished entrée (%) 38.8 857 **

2"d evening trays were removed
A No acclimation period

A
A 417 plates were measured for waste finished dessert (%) 52.9 9.7 ™
A

338 people interviewed about # of trips through finished salad (%) 536 917 ™
line took any salad (%) 184  36.2 **
Unclear took any dessert (%) 22.4  28.7

A If waste measured for final trip or all trips
A How results change as students acclimate to

trayless Waste on unfinished plates (Ibs.)
A *
Indiana study was more robust entree us e
A Allowed time for students to change eating salad 0.10 0.12
patterns in response to trayless dining ** Statistically different at the 5% level

* Statistically different at the 10% level

Roe - CURC
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T
San Jose State French Fries Study

A Subjectsmostly freshmen 6regul
A Self-service French fries (FF) in individual paper

bags
A Portion size (PS) originally at 88 g, and decreased

~15 g/week for 3 weeks

Table 1 Effect of portion size on total production, consumption, and plate waste of french fries

Number of
diners choosing Total Total Consumption Total
Portion size? (g) Census count® french fries produced (g) consumed (g) per diner (g) wasted (g)
88 668 + 101 315+88 44,727 + 6,328 23,282 + 4,227 743+22 6,168 + 265
73 680 + 106 348 + 62 42,299 + 3,299 24,1568+ 2,698 71.4+2.4 5,098 + 250
58 725+110 350+ 144 37,033+ 3,767 18,295+ 4,794 53.0+25 4,983+ 283
44 728 +30 377174 35,150+ 3,350 17,846 +1,318 52.2+6.0 4,242 + 90

Data are presented as mean + s.d.

2Portion size was positively correlated with consumption per diner and plate waste (P = 0.001) and total produced was positively correlated with PW (P = 0.011). PRefers
to number of diners who ate in the dining facility during that week.
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San Jose State French Fries Study

A # bags taken increased as PS decreased
A 87% took 1 bag @ 88g down to 51% took 1 bag @ 449
A Waste ~ 19% regardless of PS or # bags

FF production declined 21%
FF plate waste declined 31% by reducing PS by 50%
0% of stwudents surveyed didnot

T T> T

Table 1 Effect of portion size on total production, consumption, and plate waste of french fries

Number of
diners choosing Total Total Consumption Total
Portion size® (g) Census count® french fries produced (g) consumed (g) per diner (g) wasted (g)
88 668 £+ 101 315188 44,727 + 6,328 23,282+4,227 74.3£2.2 6,168 £ 265
73 680+ 106 348+ 62 42,299 + 3,299 24,158+ 2,698 71.4+2.4 5,098 + 250
58 726+110 359+ 144 37,033+3,767 18,295+ 4,794 53.0+£25 4,983 +283
44 728 £30 377x74 35,150+ 3,350 17,846+1,318 52.2+6.0 4,242 490

Data are presented as mean + s.d.

2Portion size was positively correlated with consumption per diner and plate waste (P = 0.001) and total produced was positively correlated with PW (P = 0.011). PRefers
to number of diners who ate in the dining facility during that week.

Roe - CURC
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Our Thoughts on Other University All You
Care to Eat Interventions

A Removing trays will reduce waste though it
may require some acclimation

A Portion control for less nutritious items
could yield benefits for waste reduction,
production costs, and nutrition
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Pennington Biomedical Food Intake Monitoring Study [10]

50 adults used the Smartinake® app to track food intake
A All caloric intake over 6 days in every day life (free-living conditions)
A The Remote Food Photography Method (RFPM) estimated
guantities, calories, macronutrients and micronutrients of
A Food selection
A Plate waste
A Food intake (Food selection i plate waste)
A Validated that energy (calorie) intake as measured by RFPM was
within 3.7% of actual intake [10]
A RFPM doesndt rely wupon particip
A Error doesndt vary with weight
A Smartintake/RFPM did not induce undereating by participants

34



BIOMEDICAL

RESEARCH CENTER

I PENNINGTON

THE OHIO STATE UNIVERSITY

Our Method: Remote Food Photography Method (RFPM)

The Remote Food Photography Method
(RFPM) ® uses ecological momentary
assessment (EMA) methods to improve
data quality & minimize missing data. The
Food Photography Application stores &
manages images sent from participants.

= putomated EMA promp ™

If needed,

Daily staff
report of EMA e

HeSpCHRES participant
images

EMA respo
’mages of food from pat
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