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Abstract

A key goal of the Healthy, Hungry-Free Kids Act28f10 is to ensure that children have
access to healthy foods in schools. While the neleymandates that healthy items must be
included on the lunch line—and even that childrarsitake certain foods—there is concern
both over whether children will choose to eat thalthier fare, and what the ultimate cost may
be to schools that comply. We propose a serieglvdvioral nudges—the total lunchroom
makeover—that may help lead children to make hiealtihoices at little cost the schools in
accordance with the goals of the new legislatidre.report the results from a field experiment
in which a series of nudges lead to significanteases in the consumption of fruits and

vegetables—a substantive step in the right diractio



| ntroduction

“Over 31 million children receive meals through s&hool lunch program...With over
seventeen million children living in food insecureuseholds and one out of every three
children in America now considered overweight oesdy schools often are on the front
lines of our national challenge to combat childhaduksity and improve children’s

overall health” (Healthy, Hunger-Free Kids Act @1D: Fact Sheet).

Leading a free people to eat healthier foods igfeult task even when those people are
cooperative. This task is made all the more diffiszvhen those we wish to encourage are either
apathetic or resistant to eating healthier. Pdiaiened at restricting choice, especially for
children, have become more and more common, desyidence that they are ineffective and
can even backfire (for example see Hurley, Crasd,Hughes 2011; Watanabe 2011). In
January 2012, the USDA announced new nutritiondstads that will require school cafeterias to
increase whole grain offerings, limit milk offere¢o 1% and fat-free varieties, restrict the
frequency that childhood favorites will be offerethd make fruit and vegetables available every
day of the week and students will be required ke t@ne or the other, (USDA 2012). Some
project that the costs of these new requirementsbaarohibitive (Newman 2012). Moreover,
such restrictions do not necessarily teach chiltbenake healthier choices; forcing children to
take fruits and vegetables, or other healthy itednss not mean they will eat them.

As a complement to the current policies in pragtiee propose a more subtle approach
to improving the healthful attributes of what clhdd eat as part of their school lunch program.
This approach is based on the behavioral econormciple termedibertarian paternalism, a
principle that preserves choices but uses behdwoes to gently nudge decision-makers, in this

context school children, to make better choices thay would have made without the cue (see



Loewenstein et al. 2007). This not only presenhesce but has the potential to lead children to
develop life long habits of selecting and consuntieglthier foods, even when confronted with
less healthy options.

Our alternative approach is to introduce a seriehanges in a lunchroom that cost no
more than $50, preserve choice, and employ envieotahqueues to nudge (Thaler and
Sunstein 2008) children to take and consume healimches. We implement these changes in
two schools located in Western New York, and relyray waste measurements to quantify the
impact. We found that the changes we made hagh#isant impact on consumption of fruits,
vegetables, and starchy sides, independent ofvtilable side offerings. This evidence

demonstrates the power of behavioral controlsdading children to consume healthier lunches.

Background

School lunchrooms are an easy target for legisiatiesigned to combat the current trend
of childhood obesity. Unfortunately, children teiodview these regulations as negative changes
to their lunchrooms. These regulations have ageeylto place restrictions on behavior instead
of gently nudging children to make appropriate giecis. Forcing children to take of healthier
foods does not ensure that children will actuadliyttem (Just and Wansink 2009; Price and Just
2010). Moreover, research has demonstrated thiicteons on food choices for children can
actually lead to increases in consumed calories dndy mass in children (see Johnson and
Birch 1994, Fisher and Birch 1999; Faith, et aD£&0Hurley, Cross, and Hughes 2011). This can
happen due to reactance—a feeling of rebellionnagaindesired restrictions on choice. Careful

consideration must be given to policies designeshtmurage healthier eating in lunchrooms so



that students do not feel restrici@mwl so that they eat the fruits and vegetables thagepbn
their trays.
Behavioral Biasesand Libertarian Paternalism

As an alternative to restrictive policies, behasiaues provide another set of tools that
can encourage healthier behavior while still présgrchoice. Traditional approaches toward
nutrition policy assumes that individuals makeaail and well reasoned decisions based upon
available nutrition information. Reality, howevées a different matter. Findings in the
behavioral sciences document biases in human cogsiich as emotion based consumption
(Loewenstein 2000), biasing preferences towardptégent experience rather than potential
longer term consequences (Downs, Loewenstein, Wis2[209; Cairns and van der Pol, 2000),
ignoring sunk costs(Just and Wansink 2011), and defying the indepecelef irrelevant
alternative$ (Hanks, Just, and Wansink 2012), to name a fewedponse to these biases,
libertarian paternalism exploits these biases amtfjes people to make better decisions (see
Loewenstein, Brennan, and Volpp 2007).

Properly identifying which behavioral cues will bwst effective in positively
influencing choice requires an understanding ofoilases exhibited by consumers. For this study
we examine environmental changes that appeal thvinsenses and others that are more
structural in nature. Environmental queues thatudate the senses affect consumer behavior in
general (see Turley 2000; Massara, Liu, and M&l@d0; Knoferle et al. 2011). These same

gueues can also have profound impacts on food ekoiEor example, background music can

1 A sunk cost is a previously incurred cost thatnearbe recovered

% The principle of independence of irrelevant aligives says that a consumer’s choice between twdsyis not
affected by the attributes or availability of a quetely separate good. For example, if a consyrefers apples to
oranges and is given a choice between the twa;ahsumer will choose the apple. Independenceativant
alternatives predicts that if the consumer were thfered an apple, orange, and pear, the conswmad still
prefer the apple to the orange.



prolong a restaurant visit and increase food amkaronsumption (see North and Hargreaves,
1996; Caldwell and Hibbert, 2002), ambient lightoan affect eating behavior by prolonging
restaurant visits or consuming an unplanned degsstSommer, 1969; Lyman, 1989), odors
can suppress food consumption (see Rolls and RAS/; Stevenson et al., 1999;), restaurant
servicescape, encounter, and other modificatiomestéurant décor can affect customer
satisfaction (Lin and Mattila 2010), and even erdeaments to the visual presentation of more
healthful options have the potential to increasgsamption of these foods (see Zampollo et al.,
2011).

Often times a simple change in the environmentead decision-makers to choose
much healthier foods. For example, giving foodcdpsive or sentiment laden names (e.g., Big
Bad Bean Burrito) can increase consumption andepéian of taste (see Wansink et al., 2007;
Berning et al. 2010). Similarly, suggestions bycpered “experts” or verbal prompts can
influence perceptions and behavior (see CaplinLaadhy 2004; Schwartz 2007). Slight
increases in the convenience of more healthfuldax@h decrease calorie consumption (see
Wisdom et al. 2010; Hanks et al. 2012).

In school lunchroom settings, researchers havedestrious applications of these
principles and have seen improvements in food seteand consumption behavior. For
example, moving the salad bar to a more convefoeation can increase salad selection by as
much as 200% to 300% (Just and Wansink 2009),mgachocolate milk behind white milk or to
a less convenient location can decrease chocolfteamsumption (Smith et al., 2011), placing
the healthy entrée in front of the other entréesinerease selection of that entrée (Wansink and
Just, 2011), and introducing a convenience liné thié healthier options can decrease the

consumption of less healthy foods by 28% (Hanksd.e2012).



Another very important environmental factor in schionchrooms is the availability of
foods. Recent research has shown that compéfiitods in the lunchroom compete with the
healthier options available in school lunch prograeals (Fox et al. 2005; Probart et al. 2006;
Jensen et al. 2011). There is also evidencehbaimple presence of a food choice, even when
it is never chosen, can affect the selection oéiothoices (Hanks, Just, and Wansink 2012).

In the studies described above, researchers foars#te behavioral impact of a single
change. Our intent here is to identify the effefch series of environmental changes—the total
lunchroom makeover—in a controlled field experimiuatt can be carried out with little or no
additional cost so that schools across the nadonrmplement them (or at least some of them)

with relative ease.

The Total Lunchroom Makeover: A Controlled Field Experiment
Controlled field experiments are extremely use@ildehavioral research because the

treatments provide a clearly exogenous sourcertdti@ in the treatment variables, allowing us
to make some claims of causality in the resultingnges in behavior (List, 2011, List, 2009;
Levitt and List, 2009; Harrison and List, 2004).cBase field experiments can be reasonably
controlled, they maintain a high degree of intenradidity—we can confidently state that the
treatment was causal. Field studies also havetonmigh levels of external validity (Roe and
Just 2009)—because they take place in naturahgsitihe behavior is likely to be similar to
what could be expected out in the wild. In otheras, field studies allow a researcher to argue
causality (internal validity) and generalizabil{gxternal validity) of the results.

The changes in the total lunchroom makeover aredbiasthe principles of asymmetric

paternalism because they rely on cues that doestriet choice but encourage healthier eating



behavior. Even though we are not able to identiéeffect of each individual change, the
power of this intervention is in extending its ughce to a greater number of students and that
school lunchroom staff can select which changesrast appropriate for their lunchroom. Our
contribution to the literature is the sheer sizéhefintervention and the relative ease with which

it can be replicated in many locations.

Experimental Design and Data

At Addison and Campbell-Savona Central Schools esién New York, food
service staff carried out various low-cost and dexghanges for the total lunchroom
makeover. Our experimental design consists oindrabperiod, March to April 2011,
where the status quo lunchroom was not alterecknTiin May, the changes were made
and the intervention period lasted from May to J2@&1. Even though the structure of
this experiment does not allow us to test the imp&any individual intervention, we are
still able to identify aggregate effects on whaidents took and consumed. These
changes included hanging a photographic menu pgaésing signs on the sneeze guard
to label each entrée with a descriptive name, nipthie garbage and compost away from
the serving area, serving salad in transparentessegve shells, placing fruit in a basket
next to the register with a sign that read, “Lalsa@ce for Fruit,” laying colorful linens
under the trays, verbal promptings from the staftroducing a convenience line that
served subs and only healthier sides, and juicGsedlin the freezer next to the ice
cream. Based on findings from previous researehpredict that the total lunchroom

makeover will improve what students take and ealufioch.

% Verbal prompts were, “Would you like to try...?” Mot veggie? How about [cold veggie like carrathstior
salad] or [fruit]? At the register, staff said,d¥ can get another [1,2,3] sides with that—-how &goabbing [fresh
fruit in bowl by register]?”



We sent trained field researchers to the cafet@nside of the two schools and recorded
each student’s waste. The cards on which thevdatta collected had a mark for whether a
serving of a starchy side (mashed potatoes, Fried rice, etc.), fruit, or vegetables was not
eaten at all, half eaten, or completely eaten.alatjuice specified whether the box was open.
These researchers also took note of each avasdaldeon the measurement days. This
information allows us to determine the impact affeandividual side on consumption of starchy
sides, fruits, and vegetables.

In the study, the control period lasted from Mat@#\pril and the interventions were
implemented at the beginning of May. At Addisor eollected data on March 15, 17, and 18,
May 13 and 17, and June 8, 9, and 13. On Marclfdtigns for fruit were not recorded so we
cannot use this date in the regression analysss, Ah June 9, waste for one of the vegetable
sides was not measured so we drop the observdtiotiss date. At Campbell-Savona we
collected data on March 14, 16, and 21, May 192(hcand June 6 and 9. On March 14, none of
the menu items were recorded so we drop the oldg@mgaon this date for the regression
analyses. Table 1 reports the sample size onadable observation dates. Before we drop
March 14 and 15 for the regression analysis, we H@88 total observations over a span of
fourteen days. When we drop the observations farci 14 and 15 for the regression analyses,
we have 3762 observations over a span of 12 sepdags.

In our analysis, we examine the impact that thal lohchroom makeover has on sales
and consumption of starchy sides, fruits, and \adges. On two of our measurement days,
March 17" and 18", starchy sides were not offered. Also, on Marths2archy consumption
was not recorded. When we analyze starchy sideuogpison, we omit these dates, which leaves

us with 2,756 total observations. As a resulthaee only one pre-treatment day in these



regressions and we use a smaller set of contr@hlas. This is discussed in greater detail
below.

Since we did not assign either Addison or Camplaeie8a Central School as a control
school, we treat Waverly Central School in Westéemv York as such. This school is similar to
Addison and Campbell-Savona Central Schools bedhegeare in less densely populated areas
of Western New York and are supplied school lundhethe same Greater Southern Tier Board
of Cooperative Educational Services group in NewkYstate. Data from Waverly are daily
transaction records by student, and we have undgreifiers for each student, so we can
construct a panel of repeated observations fronddtee. The data also include meal and ice
cream sales both before and after the interventidmiortunately we only have fruit, vegetable,
starchy side, or milk sales after the intervenaod not consumption. The data span school days
from March to June 2011. To determine if thereaarg external factors driving our results we
report trends in selection data for meals andieara before and after the intervention and
trends in selection data for starches, fruits aggktables, white milk, and flavored milk after the
intervention.

In Figure 1, we plot data averaged data for mdaksan each date and draw a trend line
to see how time affects meal selection. The sldpleoline is 0.00006 (p-value = 0.397) which
suggests no trend. We then use panel regresstbralagged dependent variable to account for
auto-correlation in the data. To determine if theran impact before or after the intervention,
we also include a dummy variable that is coded lasfOre the intervention and 1 after the
intervention (for meal and ice cream selection pnkor meal selection, the time trend
coefficient is estimated as 0.0003 (p-value < 0)@D#&ble 2) which is very small, yet

statistically significant. The lagged variablelso statistically significant, which suggests



autocorrelation in purchasing behavior, which ibécexpected. In Table 2 we also report
significant time trends for starchy side, fruit arefjetable, and white and flavored milk
selection. Even though they are statistically ificgmt, they are small increases over time. All
the items—meals, ice cream, starchy sides, frailsvagetables, and white and flavored milk—
have significant lagged terms so there is evidéoicautocorrelation in the data, but when it is

accounted for, we still see significant time trefmiseach item except ice cream.

Results

While each individual component of the total luradm makeover has the potential to
affect behavior, the purpose of this study is tofamt the student with interventions on multiple
fronts. Since we are unable to measure any seaftget, we report the impact of the makeover
itself. We first report simple means from the dai@t suggest the intervention mainly had an
impact on starchy side consumption. Once we cbfaravailable side dishes, we then see that
the total makeover has little or no impact on comgtion of starchy sides, but it does affect

consumption of fruits and vegetables.

Simple Means Comparisons
A first look at the data reveals rather drastizttssfor consumption of starchy sides.
Figures 2a-b and corresponding data in Table ®rteggmple means for consumption of starchy
sides, fruits, and vegetables. We find signifiganips in the means for starchy side
consumption during the total lunchroom makeovergger Specifically, the likelihood of
consuming at least half a serving increased by3®84p-value < 0.001) and the likelihood of

consuming a whole serving increased by 305.5% [(peva 0.001). Changes in fruit and
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vegetable consumption were much more modest. BStsigeere 18.1% (p < 0.001) more likely
to consume at least half a serving of fruit and 2p% 0.001) more likely to consume a whole
serving of fruit. Students were 11.8% (p = 0.08@ye likely to consume a whole serving of
vegetables. Without further analysis, this chainggehavior suggests that the total lunchroom
makeover had a very big impact on the consumptiataschy sides, which would have negated

any positive impact from the increase of fruit egetable consumption.

Regression Analysis: Control for Available Sides

The results in Figures 2(a-b) suggest that theé mb@hroom makeover had a dramatic
impact on consumption of starchy sides. Withouthier analysis, this result would suggest that
even though students were more likely to consumeeinoits and vegetables, the increase in
starchy side consumption would likely offset thalbiey choices students made in the cafeteria.

A simple means comparison, however, does not cllistr@ptions in a student’s set of
choices at lunch. This dramatic increase in stastthe consumption might be the result of the
availability of other foods after the total luncbhro makeover occurred. It is also possible that
there are other exogenous effects for which wenat@ble to control.

In order to account for menu options in the analgsiconsumption of starchy sides,
fruits, and vegetables, we run a series of sixaggjons where the dependent variables are
whether a student consumed at least half or atasthy side, fruit, or vegetable. In the
regressions consumption of fruits and vegetablespalude dummy variables for whether
celery, green beans, tomato soup, applesaucectcktail, bananas, canned peaches, and

potatoes were offered. Of course, there were nogimgr sides offered, but these sides were
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offered at least once before and after the totatHooom makeover intervention, and these sides
are common items at meals.

Since we do not have individual consumption da@ave not able track individual
consumption patterns across time. Thus, we pasiscsections of data from each observation
date to estimate the effect that available sidestlaa total lunchroom makeover have on
consumption of starchy sides, fruits, and vegetabf&ince we only use binary count data, we
rely on the probit model. As a result, the likeldil that a student consumes a fruit or vegetable

is given by the following equation:
Ip; = P(y],; =1) = P(a0 + BX + 2 TLM + a;35CH, < 2,;). (1)

whereFijis the probability that theh individual chooses théh item, where items include half
servings of fruit, vegetable, starchy sides, or fs@rvings of the same items. The varigile
= 0 when theth individual does not choose tjte outcome andii = 1 when théth individual
chooses thgh outcome. The variabl¢is a vector of dummy variables indicating whictesi
dishes were available on the date of the observafitne variabl&LM is coded as O for
observation dates before the intervention periatilaafter the intervention period. The variable
SCH captures variation between schools & the random error associated with individisl
jth decision.

When we conduct analysis for consumption of stasstigs,, the number of sides we are
able to include irX decreases to celery, green beans, fruit cockilabas, and potatoes.
Nonetheless, the results should still provide gosdyht into consumption behavior when

certain types of foods are available. In Tablésvge report the marginal effects of each
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regression variable and the predicted probabilifbesonsumption of starchy sides, fruits, and
vegetables before and after the total lunchroomemedr, as well as the predicted probability
when a particular side dish was and was not offénéelalso report the standard errors for the
effects and denote statistical significance witleasks.

To determine the impact of the total lunchroom noake, we compare the predicted
probabilities of consumption before and after thtaltmakeover was implemented. Figures 3(a-
b) graphically demonstrate the impact the totathunom makeover had on starchy side, fruit,
and vegetable consumption. We found that the togdeover slightly decreased the likelihood
that students consumed at least half a servingstdrahy side from 10% to 9.7% and slightly
increased the likelihood that they consumed a wketeing of a starchy side from 6% to 6.1%,
though these results are not statistically sigaiftc Thus, after controlling for availability of
sides, the total lunchroom makeowed not have a significant impact on the consumption of
starchy sides.

In terms of fruit and vegetable consumption, thaltmmnchroom makeover increased the
likelihood that students consumed at least ha#fraiisg of fruit from 40.4% to 47.7% (p-value =
0.003) and it increased the likelihood that stusl@ohsumed a whole serving of fruit from
31.6% to 36.6% (p-value = 0.005). For vegetalilestotal lunchroom makeover increased the
likelihood that students consumed at least ha#fraisg of vegetables from 33.7% to 42% (p-
value < 0.001) and it increased the likelihood gtatlents consumed a whole serving of
vegetables from 18.7% to 20.5% (p-value = 0.020is clear that once we control for
availability of sides, the total lunchroom makeoklias a significant impact on fruahd

vegetable consumption and selection.
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In addition to the impact of the total lunchroomk®aver, we are interested in the effect
that available sides have on consumption. In eshto the result that the total lunchroom
makeovedid not have an impact on starchy side consumption, wiendahat the availability of
sidesdid have a significant impact on the consumption affcdty sides. First of all, we find that
the likelihood that students consumed at leastdnaHrving of a starchy side increased from
26.3% when green beans were not offered to 32.5enley were offered (p-value < 0.001)
and increased from 23% when potatoes were noteaffter 25.6% when they were offered (p-
value < 0.001). When we take these results omefstther, we find that the likelihood that
students consumed a whole serving of starchesasedfrom 19% when green beans were not
offered to 23% when they were offered (p-valueB0Q) and consumption increased from 16%
when potatoes were not offered to 17.7% when thengwffered (p-value < 0.001).

On the flip side, when celery and bananas wereeadfeconsumption of starchy sides
decreased. Specifically, the likelihood that aletit consumed at least half a serving of starchy
sides decreased from 26.3% when celery was natedft® 22.3% when it was offered (p-value
< 0.001) and decreased from 27.8% when bananasneewdfered to 24.8% when they were (p-
value = 0.004). There is clear evidence that #adability of sides does have an impact on
whether students took and consumed a starchy side.

In terms of fruit selection, we find that the likedod of consuming at least half a serving
of fruit increased from 41.8% to 46.3% when tomsdap was offered (p-value = 0.016),
increased from 41.8% to 54.7% when applesauce fia®d (p-value = 0.010), increased from
42.3% to 46.3% when bananas were offered (p-vald@®¥l), increased from 42.2% to 45.2%
when peaches were offered (p-value = 0.10; madgisgjnificant), and increased from 42.3% to

47.7% when potatoes were offered (p-value = 0.0853equential step in analysis is to
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determine which sides have an impact on consumpfianwhole serving of fruit. We find that
the likelihood of consuming a whole serving of frinicreased from 34% to 41.3% when
applesauce was offered (p-value = 0.065) and isee&rom 34.6% to 37.4% when bananas
were offered (p-value = 0.023). This suggests shalents enjoy only certain sides enough to
consume the whole serving. It is important to eethowever, that availability of other sides
does encourage at least some consumption of &igtuglents are at least trying certain sides.

We also identified side dishes that had a negatingact on fruit consumption. We find
that the likelihood of consuming at least half eveg of fruit decreases from 41.8% to 37.7%
when green beans are offered (p-value = 0.013panckases from 41.8% to 36.2% when fruit
cocktail is offered (p-value < 0.001). Fruit camkis the only side that had a negative
statistically significant impact on consumptionaoivhole serving of fruit. We find that the
likelihood of consuming a whole serving of fruitadeased from 34% to 30.8% when fruit
cocktail was offered (p-value = 0.004).

Now that we have identified that sides that aftmstsumption of fruit, we examine
which sides affect consumption of vegetables. tHpalty, the likelihood of consuming at least
half a serving of vegetables increased from 23.6%/t4% when green beans were offered (p-
value <0.001), increased from 23.5% to 33.2% wdpgplesauce was offered (p-value < 0.001),
increased from 23.5% to 25.7% when fruit cocktabwffered (p-value = 0.006), increased
from 28.8% to 30.9% when bananas were offered [peva 0.030), increased from 28.8% to
34.8% when peaches were offered (p-value < 0.@0),ncreased from 28% to 32.9% when
potatoes were offered (p-value = 0.008). Thesmgtresults died out when we examined the
impact of side selection on consumption of a wiselving of vegetables. We find that when

green beans were offered the likelihood of consgmimvhole serving of vegetables increased
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from 15.3% to 21.2% (p-value < 0.001) and studemie more likely to consume a whole
serving of vegetables on the days when peachesoffered (from 18.2% to 19.4%; p-value =
0.06). Only tomato soup has a negative impacherconsumption of at least half a serving of
vegetables. We find that when it is offered, ikelihood that students consume at least half a
serving of vegetables falls from 23.5% to 21.3%é&pie = 0.006).

It is important to note that the school the studdténded did have an impact on starchy
side consumption. These results, however, migluueeto the fact that only one observation
date for consumption of starchy sides was availphte to the intervention and the data are
from Campbell-Savona. Consequently, the impath®fschool might wash out when more
observation dates from other schools are includéds actually holds true for fruit
consumption, but the school does affect vegetalrisumption. This suggests that other

unobserved variables, such as demographics, al@dmimpact on vegetable selection.

Discussion

Previous research in the behavioral sciences denatets the impact that environmental
cues have on consumption. The behavioral econoomcept of libertarian paternalism, makes
use of interventions that exploit behavioral biasesrder to nudge people to make better
choices. Our low-cost application of this prineiplas a meta intervention that nearly
surrounded the students with behavioral cues. Med that they responded by consuming
more fruits and vegetables, regardless of the @viailsides. In other words, choices were
preserved. These results have significant releasé&orcother food service establishments,
hospitals, medical professionals, and even pasentgey provide simple yet effective ways to

help children and adults make healthier eatinged®i While not every change in our
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experiment is relevant for every locations, theligpfion of libertarian paternalism to an
environment can significantly impact eating behaviand potentially lead to healthier habits in
the long run.

We also point out that our results demonstrate ti@hstudents who already ate fruits
and vegetables increased their consumption, whiteesvho did not eat them prior to the
intervention began to consume some of these itédimece consumption of at least half a serving
of fruits or vegetables means that there was arase from nothing to something consumed,
students were nudged to at least try a fruit oetedgle. This is in stark contrast to the result tha
students consumed 69% fewer carrots when forcéakethem, compared to 89% that
consumed them when given an option between camatxelery (Just and Wansink 2009).
Since we preserved choice, it is likely that studeld not feel restricted but the environmental
cues led many to eat fruits and vegetables whegndium’'t do so before.

We also find that sweeter fruits offered in theetafia—bananas, peaches, and
applesauce—led to greater consumption of fruitsvagetables. We find that when bananas
were offered, students apparently substituted Isyasitle consumption for fruit and vegetable
consumption. Yet this is likely due to the faaittion the two days when bananas were offered,
no starchy sides were offered. When applesauc@eaches were offered, students did not
consume fewer starchy sides, but they did consupore fruits and vegetables. Students
apparently like the peaches and applesauce, wheckmeeeter servings of fruit.

Two sides had a big positive impact on starchy saesumption. When green beans
were offered, students took and consumed morehstaides, less fruit, and consumed more
vegetables. Students actually took fewer vegesaBleit is possible that those who generally

took a non-salad vegetable did not take green beashsubstituted towards a starch side, or
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some students who normally took salad could hakentgreen beans while others took a starchy
side. Nonetheless, students did consume moresofdbetables they took. Unfortunately,
students substituted fruit consumption for starsiayg consumption when green beans were
offered. This is very striking because green be@sre offered on days when very popular fruits
were offered—applesauce and bananas.

While our findings are promising, the study doegensome limitations. First of all, we
only collected data on fruit, vegetables, and stasides consumed instead of specific types of
items consumed. Thus, the analysis was restriotetlidying consumption of the fruits,
vegetables, and starchy side groups instead oliogptson of specific items. This also limited
the analysis for selection of foods when certamg were available.

Our measurement methodology also has its disadyasitaSince the field researchers
only estimated whether none, half, or all of a side eaten, we cannot generate accurate
consumption measures from the data. Thus, weorektudying changes in the likelihood of
consuming fruits or vegetables. The repeated @estson nature of the study does not allow us
to track individual consumption over time. Whilestis a limitation, it may not be worth the

cost—in terms of experimental design—to track irlial consumption.

Conclusion

With childhood obesity on the rise, there is arggrarge for policy makers to enact
legislation that is designed to reverse, or attlsfasv the trend. Unfortunately, many policies
tend to restrict choices and can lead to a pushbbankyouth. Recent legislation has placed

restrictions on foods that can be offered in sclvadéterias but we propose that children can
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make healthier choices, even with the unhealthioopt if they are gently nudged in the proper
direction.

We implemented a series of changes in a high saadeteria based on the principle of
asymmetric paternalism. We find that our set ténventions actually increased consumption of
fruits and vegetables and had no effect on thewuopson of starchy sides. These results are
very important because they demonstrate the inthatsmall behavioral changes can have on
food choices, even when unhealthy options are ablail

We also find that availability of certain sides lasimpact on consumption of starchy
sides, fruits and vegetables. First of all, without considering the impact that available food
options have on consumption of starchy sides,peaps that the total lunchroom makeover
would have increased the consumption of starchgssoy well over 100%! When we control,
however, for available food options in a regressinalysis, this result vanishes and we find that
the total lunchroom makeover actually has littlenoreffect on the consumption of starchy sides.
It is the availability of food options, and otherabservable characteristics, that appear to have
an impact on consumption of starchy sides. Funtlbeg, we find that students substitute

between consumption of starchy sides, fruit, argktables when specific sides are offered.
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Figures
Figure1: From March To Mid-June TherelsLittle Change In The Probability Of

Selecting A Meal in Control Schools
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Figures 2(a-b): Unconditional Means Suggest the Total L unchroom Makeover Has Big

Effectson Starchy Side Consumption
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Figures 3(a-b): The Total Lunchroom Makeover Nudged Students To Consume More

Fruitsand Vegetables (predicted probabilities)
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3b.

Probability of Consuming a Whole Serving
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Tables
Table 1: Datesand Sample Sizesfor Observations at Addison and Campbell-Savona

Central Schools

Addison N Campbell-Savona N
15-Mar-11 379 14-Mar-11 247
17-Mar-11 388 16-Mar-11 251
18-Mar-11 359 21-Mar-11 259
13-May-11 367 19-May-11 242
17-May-11 376 20-May-11 244

8-Jun-11 373 6-Jun-11 283

9-Jun-11 352 9-Jun-11 249
13-Jun-11 371
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Table 2: Meal and Side Dish Selection Exhibit Very Small but Significant Upward Trends

in Control Schools

Variable Coefficient t-statistic Variable Coefficient  t-statistic
Meal Ice Cream
Time Trend 0.0004*** 6.100 Time Trend -0.0002*** 700
(0.000) (0.000) (0.000) (0.073)
Treatment Period 0.013*** 5.460 Treatment Period .003*** -0.560
(0.002) (0.000) (0.006) (0.578)
Constant 0.919*** 127.320| Constant 0.167** 15.560
(0.007) (0.000) (0.011) (0.000)
Sarchy Sde Fruit and Vegetables
Time Trend 0.002*** 32.890 Time Trend 0.018*** 2280
(0.000) (0.000) (0.000) (0.000)
Constant -0.006*** -2.650 Constant -0.251*** -48M7
(0.002) (0.008) (0.005) (0.000)
White Milk Flavored Milk
Time Trend 0.002*** 36.820 Time Trend 0.018*** 2460
(0.000) (0.000) (0.000) (0.000)
Constant -0.002*** -0.520 Constant -0.260*** -48M2
(0.005) (0.602) (0.005) (0.000)

Each set of results corresponds to a regressitineoflependent variable on a time trend and théntes@ period.

Data are from schools that did not participatehim tbtal lunchroom makeover, i.e., control schodtsSignificant

at the 0.05 level. *** Significant at the 0.01 &v
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Table 3: Unconditional Means Suggest the Total L unchroom Makeover Dramatically
I ncreased the Consumption of Starchy Sides

(standard errorsand p-valuesin parentheses)

Probability of Consuming at L east Half a Serving
Beforethe Total ~ After the Total Percent t-statistic of

Makeover Makeover Change Difference
Starch 0.100 0.334 2.343 18.846***
(0.009) (0.007) (0.000)
Fruit 0.378 0.446 0.181 4.553**
(0.010) (0.011) (0.000)
Vegetables 0.279 0.271 -0.029 0.599
(0.009) (0.010) (0.275)

Probability of Consuming a Whole Serving
Beforethe Total ~ After the Total  Percent t-statistic of

Makeover Makeover Change Difference
Starch 0.063 0.256 3.055 17.276%**
(0.009) (0.006) (0.000)
Fruit 0.300 0.374 0.250 5.192***
(0.010) (0.011) (0.000)
Vegetables 0.161 0.180 0.118 1.649**
(0.008) (0.008) (0.050)

*** Significant at the 0.01 level. ** Significarat the 0.05 level. * Significant at the 0.10
level.
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Table 4: Available Side Dishes Have an Impact on Consumption of Starchy Sides

(standard errorsin parentheses)

Consume at Least 1/2 a Serving of a Consume a Whole Serving of a
Sarchy Sde Sarchy Sde
Predicted Means Predicted Means
Variable Marginal Variable  Variable | Marginal Variable  Variable
Effect =0 =1 Effect =0 =1
Celery -0.153*** 0.263 0.223 -0.114%** 0.190 0.168
(0.031) (0.091) (0.029) (0.068)
Green Beans 0.239*** 0.263 0.325 0.213*** 0.190 302
(0.029) (0.091) (0.029) (0.068)
Fruit Cocktail -0.002 0.263 0.262 0.014 0.190 0.192
(0.038) (0.091) (0.035) (0.068)
Banana -0.106*** 0.278 0.248 -0.083** 0.212 0.194
(0.037) (0.122) (0.033) (0.094)
Potatoes 0.112%* 0.230 0.256 0.106*** 0.160 0.177
(0.023) (0.132) (0.021) (0.097)
Treatment -0.025 0.100 0.097 0.014 0.060 0.061
(0.055) (0.000) (0.049) (0.000)
School -0.330*** 0.100 0.067 -0.242%** 0.060 0.045
(0.040) (0.000) (0.037) (0.000)

Each set of three columns includes results froegaession of the choice of consumption of vegetabieavailable
sides, the total lunchroom makeover treatmenttaadchool. In the first column, the discrete @feare analogous
to the marginal effects for continuous variablese Becond and third columns in each set of threerots represent
the predicted means of the respective dependergblarwhen the independent variable equals 0 @tdandard
errors are in parentheses. * Represents signifecant¢he 0.10 level. ** Represents significancéhat0.05 level.

*** Represents significance at the 0.01 level.
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Table5: Available Side Dishes Have an mpact on Consumption of Fruits

(standard errorsin parentheses)

Consume at Lg?ﬁti t1/2 Serving of Consume Whole Serving of Fruit
Predicted Means Predicted Means
Variable Marginal Variable Variable | Marginal Variable Variable
Effect =0 =1 Effect =0 =1

Celery -0.036 0.418 0.403 -0.007 0.340 0.337
(0.060)  (0.042) (0.057)  (0.035)

Green Beans -0.096**  0.418 0.377 0.045 0.340 0.355
(0.038)  (0.042) (0.044)  (0.035)

Tomato Soup 0.109*  0.418 0.463 -0.052 0.340 0.322
(0.044)  (0.042) (0.037)  (0.035)

Applesauce 0.309%**  0.418 0.547 0.217* 0.340 0.413
(0.116)  (0.042) (0.117)  (0.035)

Fruit Cocktail -0.133%*  0.418 0.362 | -0.094**  0.340 0.308
(0.034)  (0.042) (0.033)  (0.035)

Banana 0.094*  0.423 0.463 | 0.081*  0.346 0.374
(0.037)  (0.061) (0.036)  (0.063)

Peaches (canned) ¢ 0p7+ 0.423 0.452 0.028 0.346 0.355
(0.041)  (0.061) (0.040)  (0.063)

Potatoes 0.130* 0.423 0.477 0.078 0.348 0.375
(0.068)  (0.068) (0.066)  (0.066)

Total Lunchroom g 17g%+  0.404 0.477 | 0.158**  0.316 0.366

Makeover (TLM)
(0.064)  (0.068) (0.060)  (0.061)

School -0.048 0.404 0.385 -0.034 0.316 0.305
(0.070)  (0.068) (0.067)  (0.061)

Each set of three columns includes results froegaession of the choice of consumption of vegetableavailable
sides, the total lunchroom makeover treatmenttaedchool. In the first column, the discrete effeare analogous
to the marginal effects for continuous variablese Becond and third columns in each set of threemts represent
the predicted means of the respective dependerdgblarwhen the independent variable equals 0 d3tdndard
errors are in parentheses. * Represents signifecantche 0.10 level. ** Represents significancéhat0.05 level.

*** Represents significance at the 0.01 level.

33



Table 6: Available Side Dishes Have an I mpact on Consumption of Vegetables (standard

errorsin parentheses)

Consume at Least 1/2 Serving of Consume Whole Serving of
Vegetables Vegetables
Predicted Means Predicted Means

Variable Marginal Variable  Variable | Marginal Variable  Variable
Effect =0 =1 Effect =0 =1

Celery -0.057 0.235 0.221 -0.032 0.153 0.148
(0.056) (0.068) (0.048) (0.048)

Green Beans 0.166*** 0.235 0.274 0.162*** 0.153 1»2
(0.042) (0.068) (0.040) (0.048)

Tomato Soup -0.092*** 0.235 0.213 -0.045 0.153 ail7v
(0.033) (0.068) (0.029) (0.048)

Applesauce 0.415*** 0.235 0.332 0.140 0.153 0.208
(0.106) (0.068) (0.103) (0.048)

Fruit Cocktail 0.093*** 0.235 0.257 0.007 0.153 841
(0.034) (0.068) (0.029) (0.048)

Banana 0.076** 0.288 0.309 -0.005 0.182 0.182
(0.035) (0.124) (0.029) (0.058)

(T:Z?ﬂ;eds) 0.211**  0.288 0.348 0.065* 0.182 0.194
(0.042) (0.124) (0.035) (0.058)

Potatoes 0.177%** 0.280 0.329 0.061 0.164 0.194
(0.065) (0.126) (0.056) (0.072)

Treatment 0.245%*= 0.337 0.420 0.098** 0.187 0.205
(0.050) (0.133) (0.045) (0.085)

School -0.170%** 0.337 0.280 -0.051 0.187 0.173
(0.066) (0.133) (0.056) (0.085)

Each set of three columns includes results froegaession of the choice of consumption of vegetableavailable
sides, the total lunchroom makeover treatmentta@dchool. In the first column, the discrete effeare analogous
to the marginal effects for continuous variablese Becond and third columns in each set of threerots represent
the predicted means of the respective dependerdgblarwhen the independent variable equals 0 d3tdndard
errors are in parentheses. * Represents signifecantche 0.10 level. ** Represents significancéhat0.05 level.

*** Represents significance at the 0.01 level.
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