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Abstract

Context: Default options can have a powerful effect on behavior in a wide range of settings. The
Healthy, Hunger-Free Kids Act (2010) introduces new guidelines for school lunches, including a
requirement that a meal must include a serving of fruits and vegetables to receive federal
reimbursements. This new policy represents a default option in which the items go on the child’s
tray by default, but the child can choose whether or not to discard the items.

Objectives: Examine whether requiring children to place fruits and vegetables on their lunch
trays increases the consumption of these items.

Design, Settings, and Participants: We use data on elementary school students from two
settings. First, we compare the consumption rates between two school districts, one that requires
students to place a fruit or vegetable on their tray and one that does not. We use observational
data from 15 elementary schools for 5 days with a total of 29,880 child-day observations. Second,
we compare the consumption rates at 3 schools that implemented a default option part way
through the school year. We use observation data before and after the change with a total of
11,494 child-day observations.

Results: We find that requiring that fruits and vegetables be placed on each child’s tray has a
modest effect on the fraction of children who eat a serving of fruits or vegetables at lunch but
leads to a major increase in the number of fruits and vegetables that are thrown away. As such,
the default option approach costs about $1.72 to encourage one additional child to eat one
serving of fruits and vegetables for one lunch. However, when the default option is combined
with a small rewards program, there is an increase the efficacy of both interventions.

Conclusions: Our results suggest that the use of default options, as a stand-alone program, has a
positive impact on fruit and vegetable consumption but is much less cost effective than other
approaches. As school districts begin to implement the new school lunch guidelines they might
consider adopting additional interventions to insure that the new guidelines have their intended
effect and don’t lead to massive increases in the amount of fruits and vegetables being thrown
away.



Default options have had a powerful influence on people’s decisions to donate organs
(Johnson and Goldstein 2003), invest in their retirement (e.g., Choi et al.2003), and select certain
health insurance plans (Kahneman, Knetsch and Thaler 1991). Default options can influence
behavior through either behavioral inertia (Samuelson and Zeckhauser 1988), or by
communicating social norms (Johnson, Bellman and Lohse 2002). Successful applications of
default options are often binary decisions that are unfamiliar, infrequently-made, and require no
subsequent initiative. This is in stark contrast to food choice structure, where individuals have
many options (all of which are very familiar), make repeated decisions throughout each day, and
must play an active role in the decision (often preparing the food themselves, and always actively
placing the food in their mouth).

The Healthy, Hunger-Free Kids Act of 2010 provides new guidelines for school lunches.
As part of these guidelines, each reimbursable meal will need to include a serving of both fruits
and vegetables. Thus schools will need to ensure that these items are on each student’s trays.
Prior to the change, reimbursable meals were required to have three food groups represented,
with one being protein. Under the previous guidelines schools chose whether they would use an
“offer” or “serve” approach to providing fruits and vegetables as part of the school lunch. The
new guidelines will lead to a dramatic shift for schools that have historically allowed children to
choose whether or not to place fruits and vegetables on the tray. This new policy represents a
default option in which the items go on the child’s tray by default, but the child can choose
whether or not to discard the item.

We use data from two different settings to examine the role that using default options or
requiring children to take a serving of fruits or vegetables has on whether children actually

consume more fruits and vegetables. First, we compare the consumption rates between two



similar school districts that adopted different policies. One of the districts in this setting required
all students to take at least one serving of fruits and vegetables, and the other districts allowed
students to choose whether to place these items on their tray. Second, we examine a set of
schools that switched from children choosing whether to place fruits and vegetables on their
lunch tray to a policy of these items being automatically placed on the student’s tray.

In both settings, we collect data by observing each student’s tray at the end of lunch. At
these schools most of the fruits and vegetables come in special pre-portioned cups, allowing us to
observe how many fruits and vegetables each child takes, eats, and throws away. In other cases,
certain fruits leave behind a peel or core that allows us to record the same information. A major
advantage of this data collection approach is that the subjects are not aware the information
being collected. If the observers are asked they simply respond that they are doing a study about
what kids eat at lunch with no reference to fruits or vegetables.

In addition, we also implement an incentive program that provides cash or prizes to
students who eat a serving of fruits or vegetables that day. We test the degree to which the
presence of default options increased the efficacy of the incentive program and vice versa. These
results provide insight into the degree to which default options can be coupled with other

interventions to provide synergistic effects.

Methods

The analysis in this paper is based on two different experiments that we conducted. The
first experiment was part of a larger project examining the effect of incentives on healthy eating
during school lunch. For this experiment, we collected data from 15 elementary schools in Utah.

These schools were drawn from two adjacent and demographically similar school districts. One



of these school districts had a policy that required every child have at least one serving of fruits
and vegetables on their tray, and the other district’s policy allowed children to choose whether
to take these items or not.

At each of these schools we collected 5 days of baseline data and 5 days of data during
which we gave a small reward to children who ate at least one serving of fruits and vegetables.
The data from this first experiment includes data from 138 school-days with 29,880 child-day
observations during the baseline period and 17,534 observations during the treatment period.

Schools were randomly assigned to one of five possible reward treatments that varied in
terms of the nature of the reward (money or raffle ticket for prize), the size (nickel or quarter),
and the timing (immediate reward or wait two weeks). We use both periods of data in our
analysis. The baseline data provides information on the effect of behavior when just the default
option is in place and the combination of baseline and treatment data allows us to test if the
effect of providing rewards is larger when a default option is already in place.

One drawback of this first experiment is that the comparison is based on naturally
occurring variation in policies between two school districts, so this comparison would be biased
by any other differences that exist between these two districts. Of note are the difference in the
proportion of children qualifying for free and reduced-price lunch and difference in the racial
composition of the districts. We control for both of these in our model. Otherwise, the districts
are very similar, especially in their policies directly impacting eating behaviors. Neither district
provides snacks for the children before lunch, nor do they have vending machines in their
buildings. All the schools studied hold recess immediately following lunch. The main advantage

of this setting is that we get to observe behavior after the default option has already been in place



for a period of time providing insight into the long-run differences that result from this type of
policy.

The second experiment involves a set of schools that implemented a default option policy
during the school year in preparation for future changes in the school-lunch guidelines. For this
set of schools, we are able to observe the children’s eating patterns both before and after the
change in policy. Our data includes 3 schools that change their policy. For each school, we have
four to nine days of data when there was no default option and three to ten days where there was
a default option. This allows us to control for all of the school and district-level characteristics
that might bias the estimates we obtain from the first experiment. The one concern here is that
we are only able to look at the effect at schools that were willing to implement the policy during
the middle of the year and prior to any actual requirements to do so. If these schools happen to be
the type of schools that expect the default option policy to be the most effective, then the
estimates we obtain in this paper overestimate the changes in behavior that would occur at the
average school.

In both experiments we collect the data in a very similar way. Observers stand near where
the children discard their trays at the end of lunch and record the number of servings of fruit and
vegetable items that each child eats and throws away. These items all come in pre-portioned cups
or leave behind a peel or a core. Thus our data collection is a simple measure of the number of
full and empty items that remain on the tray at the end of lunch. We record all of this information

in increments of half a serving.



Results
Experiment 1 (Comparison across districts)

Our first setting involves data from two school districts, one of which had a requirement
that children take at least one serving of fruits or vegetables, and one which did not. In Panel 1 of
Figure 1, we provide the difference in consumption patterns between the two school districts. We
find almost no difference in the fraction of children who actually ate a serving of fruits or
vegetables between the two districts (35% vs. 33% of children). However, the school district
with the default option ended up with about three times as many of the fruits and vegetables
being thrown in the trash (35% vs. 13%).

In columns 1 and 2 of table 1 we provide regression estimates of the comparisons in
Figure 1. The regression estimates allow us to control for observable differences between the two
school districts as well as information about each individual student and the fruits and vegetables
being served that day. The coefficients in the first row correspond to the magnitudes presented in
figure 1. The second row includes controls for grade, gender, day of the week, month, school
size, and the percentage of students who receive subsidized lunches. The final row includes a
control for the popularity of the most popular fruit or vegetable being served that day. This
measure is based on observational data collected by Just, Lund, and Price (2011) using
observational data on which fruits and vegetables children are most likely to eat.

The results in the first row of Table 1 confirm the raw differences in Figure 1 and
indicate that children in the district with the default option were 1.9 percentage points less likely
to eat a serving of fruits or vegetables. However, once we control for the basic demographic
information of the students and schools in each district we find that the school district with the

default option has a fruit and vegetable consumption rate that was 1.8 percentage points higher.



Experiment 2 (Within-school Analysis)

Our second setting is a situation in which a set of schools decided to change their default
option policy in preparation for changes in USDA guidelines about reimbursable meals. In the
second graph in Figure 1, we provide two measures of the choices children make at lunch before
and after the change in the policy. We find that the introduction of the default option increased
the fraction of children who ate at least one serving of fruits and vegetables by 8 percentage
points (from 20% to 28%). However, we also find that the default option requires the school to
provide an additional 0.86 servings of fruits and vegetables per child, with an additional 0.6
servings per child ending up in the trash. Based on school records, we find that the average
serving of fruits and vegetables costs about $0.20. This means that although providing the default
option to 10 children costs $1.72, only one more child eats a fruit or vegetable. While it is hard to
find equivalent measures to compare this to other interventions, the small rewards program
implemented by Just and Price (2011) cost about $0.35 to produce a comparable short-run

impact.

Combined Effect of Defaults and Incentives

The results presented in the two experiments reflect the effect of default options when no
other programs are specifically in place to encourage children to consume fruits and vegetables.
Our results suggest that in the absence of other interventions, the use of a default option is
neither an effective nor cost-effective way of increasing fruit and vegetable consumption.
However, we also collected similar data for the two school districts with different policies during

a separate five days period at each school in which we provided a small reward to children for



eating at least one serving of fruits or vegetables. In Table 2, we examine the interactive effect
between the rewards program and the default option.

The unit of analysis in Table 2 is the child-day observation. This allows us to control for
the grade and gender of the child, the day of the week, characteristics about the school, and the
items being served that day. The sample combines data from the five baseline and five treatment
days at each school, providing an overall sample of 47,414 child-day observations. The primary
focus of this table is the interaction terms between providing an incentive on that day and
whether the school had the default option in place. The direct effect of the default option is
subsumed in the school fixed effects model that we include; therefore, we add a random effects
model to obtain an estimate of the main effect of the default option. Because of the presence of
the interaction term, the coefficient on the incentive variable is the effect of providing incentives
at the schools without the default option.

We find that at these schools, providing an incentive increased the fraction of children
eating fruits and vegetables by 27 percentage points (an 84% increase). At the schools with the
default option in place there was an even larger response to the incentives. There was an
additional 3.6 percentage point increase in the fraction of children eating fruits and vegetables,
indicating that the presence of the default option produced an even larger effect when using the
incentives. Equivalently, these results suggest that default options can successfully increase fruit
and vegetable consumption in children but only when coupled with another intervention such as
a small rewards program. In this case, the reward program may lead the child to consider the
fruit or vegetable on their tray prior to throwing it away, and eventually leading to consumption.

When using the school fixed effects we can separately identify the main effect of the

default option, so we also estimate our main results using a random effects model. We find



similar effects for providing incentives and also find that the incentives are more effective when
there is a default option in place. We now see though, that in the absence of any incentives, the
default option was associated with a slightly lower consumption rate (4.4 percentage points) and
a much higher waste rate (an additional .22 servings thrown away per child). Comparing the
main effect of default options with the interaction term between the incentives and default
options (.220 vs. -.135) indicates that most of the extra waste created by using a default option is

prevented by providing a small incentive.

Conclusion

Default options can have a powerful effect on decisions in a wide-range of settings.
However, there are aspects of food choices that might make them less likely to be influenced by
default options. The most successful applications of default options have been in settings
involving decisions that are unfamiliar, infrequently-made, and require no subsequent initiative.
In contrast, food choices generally involve familiar and frequent decisions in which the
individual generally plays an active role in the decision.

The new lunch guidelines represent one of the first major applications of default options
to food choices in children. With the changes in the school lunch guidelines, schools will need to
ensure that every child has a serving of fruit and serving of vegetables on their tray in order for it
to count as a reimbursable meal. The results in this paper raise some potential concerns about
requiring children to place fruits and vegetables on their tray in the absence of any other
interventions designed to encourage them to eat those items. The National School Lunch
Program provides lunch to roughly 31.6 million children each day. Our results suggest that that

across all these children the cost of providing the additional fruit and vegetable items will cost an



additional $5.5 million each day, with roughly $4.9 million worth of these fruits and vegetables
being thrown in the trash.

However, our results also highlight the fact that default options can be effectively
coupled with other interventions in order to increase the efficacy of both approaches. In this
paper, we look specifically at the combination of a default option with a small rewards program
and find that the combined effect of both approaches provides a much larger effect than either
one implemented individually. As schools begin to implement the new lunch guidelines, they
should consider additional approaches to ensure that the potential effects of default options do

not go to waste.



References

Choi, J.J., D. Laibson, B.C. Madrian and A. Metrick (2003), “Optimal Defaults.” American
Economic Review 93(2) 180-185.

Johnson, Eric J. and Daniel G. Goldstein. (2003) “Do Defaults Save Lives?” Science 302, 1338-
1339.

Johnson, Eric J., Steven Bellman and Gerald L. Lohse. (2002) “Defaults, Framing and Privacy:
why Opting In-Opting Out.” Marketing Letters, 13, 5-15.

Kahneman, Daniel, Jack L. Knetsch, and Richard Thaler (1991), “Anamolies: The Endowment
Effect, Loss Aversion and the Status Quo Bias,” Journal of Economic Perspectives, 5,
193-206.

Samuelson, William and Richard Zeckhauser. (1988). “Status Quo Bias in Decision-Making,”
Journal of Risk and Uncertainty, 1, 7-59.

Wansink, Brian, Koert van Ittersum, and James Painter (2006) “Ice Cream Illusions: Bowls,

Spoons, and Self-Served Portion Sizes” American Journal of Preventive Medicine 31,
180-185

10



Figure 1. Default options and consumption and waste of fruits and vegetables.

Cross District Comparison Within School Comparison

Ate one senving Senings thrown away Ate one sernving Serwings thrown away
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Notes: “Ate one serving” indicates the fraction of children at the school who ate at least one
serving of fruits or vegetables.

11



Table 1. Default options and consumption and waste of fruits and vegetables.

Cross District Comparison Within School Comparison
Ate aserving  Servings wasted  Ate a serving Servings wasted
No controls -0.019%** 0.219%%* 0.078*** 0.588***
[0.006] [0.005] [0.019] [0.019]
Controls 0.018%** 0.228%%*%* 0.079%#%** 0.593#%%*
[0.007] [0.006] [0.019] [0.018]
Controls + item rank 0.018%** 0.228%#* 0.077%** 0.594 %3
[0.007] [0.006] [0.018] [0.017]
Observations 29,880 29,880 11,494 11,494

Notes: Each cell is a separate regression and reports the coefficient and standard error on the
default option indicator variable. The column headings indicate the dependent variable and the
row labels indicate the covariates included in the regression.
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Table 2. Effect of incentives on children’s fruit and vegetable consumption (original field
experiment).

Fixed Effects Random Effects
Ate a serving Servings Wasted Ate aserving Servings Wasted

Incentive 0.273%%* 0.007 0.265%** 0.004
[0.009] [0.007] [0.009] [0.007]

Incentive * Default Option ~ 0.036%*** -0.152%%*%* 0.042%%* -0.135%%*
[0.010] [0.008] [0.010] [0.008]

Default Option - - -0.044 %% 0.220%**
- - [0.013] [0.007]
Mean (pre-period) 0.335 0.272 0.335 0.272

Notes: The unit of analysis is the student day (N=47,414). The regressions also include school
and day of week fixed effects and controls for the child’s grade and gender and whether only
vegetables were offered that day. Standard errors are clustered at the school level. The regression
with number of items wasted is weighted by the number of items each child took. **, and *
indicate statistical significance at the 1% and 5% levels respectively.
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