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1 Introduction

A growing literature has documented extensive socioeconomic inequality both in de-

veloping (Alvaredo, Assouad, and Piketty 2017) and developed countries such as the

U.S. (Piketty and Saez 2014). Inequality in nutrition has received particular atten-

tion from both scientists and policy makers because differences in dietary intake are

viewed as both the downstream consequences of economic inequality (Drewnowski and

Specter 2004), and as contributors to its persistence (Wolf 2012). The nutrition gap

has widened considerably in recent years, nearly doubling between 2002 and 2012, with

a more than 25% gap in the prevalence of poor diets between low and higher income in-

dividuals (Rehm, Peñalvo, Afshin, and Mozaffarian 2016). Research also suggests that

dietary inequality is due to differences in demand, so supply-side interventions may not

be effective tools for mitigating this gap (Allcott, Diamond, and Dubé 2017). Although

government programs such as the Supplemental Nutrition Assistance Program (SNAP)

have been shown to have beneficial long-run health consequences (Hoynes, Schanzen-

bach, and Almond 2016), the observed diet quality of participants remains low: fruit

(vegetable) consumption among SNAP participants is 50% (58%) of the recommended

intake, as compared to 74% (66%) for higher-income non-participants (Cole and Fox

2008).1

Recent work has examined the effectiveness of offering direct food subsidies on pur-

chases of healthy food (Bartlett, Klerman, Wilde, Olsho, Logan, Blocklin, Beauregard,

and Enver 2014; Harnack, Oakes, Elbel, Beatty, Rydell, and French 2016). By restrict-

ing subsidies to a limited set of foods such as fruits and vegetables, subsidies may work

alongside other policies that aim to improve nutrition by restricting assistance to tar-

geted products (Schwartz 2017).2 Studies on restricted subsidies have found positive

effects. For example, the USDA experiment using fruit and vegetable subsidies during

1Data are from the 1999-2004 National Health and Nutrition Examination Survey.
2See, for example, recent proposals to offer in-kind SNAP benefits in the form of USDA Foods
Packages (https://www.npr.org/sections/thesalt/2018/02/12/585130274/trump-administration-
wants-to-decide-what-food-snap-recipients-will-get) or to restrict SNAP purchases to nutritious
foods (https://www.brookings.edu/testimonies/pros-and-cons-of-restricting-snap-purchases/).
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the winter of 2011-2012 (Bartlett et al. 2014) found that restricted subsidies signifi-

cantly increased purchases of fruits and vegetables. The goal of the current project is

to study how non-paternalistic, non-restrictive changes to the choice environment, such

as endowing shoppers with greater agency and introducing a waiting period between

subsidy information and the shopping trip, can be used to increase subsidy effective-

ness. We find that leveraging these interventions nearly doubles the effectiveness of

healthy subsidies at very little additional cost to the provider.

In this paper, we report results from a pre-registered field experiment with low-

income grocery shoppers using a unique mobile platform (Field Agent). This platform

allowed us to use shoppers’ smartphones to push subsidies, elicit choices over subsidy

types, and dispatch information both before and during shopping trips. We leveraged

this environment to examine how healthy food purchases change when shoppers are

endowed with choice over subsidies and given increased opportunities to deliberate on

how to use such subsidies.

We find that fruit and vegetable (“FV,” hereafter) subsidies are incredibly effective

at increasing FV spending. Relative to a control group that did not receive any subsi-

dies, shoppers receiving FV subsides spent 124% more on FV per shopping trip. We

then demonstrate that the effectiveness of subsidies can be further increased through

costless changes to the choice environment. When we endow shoppers with a choice

between the “healthy” FV subsidy and an “unhealthy” subsidy on baked goods (“BG,”

hereafter), we find that this opportunity to replace healthy subsidies with unhealthy

ones does not decrease average FV spending relative to shoppers who are restricted to

the healthy subsidy. In fact, on its own, this agency manipulation which endows shop-

pers with a choice between FV and BG subsidies actually increases average spending

on FV by a modest amount. When agency is paired with a notice about the subsidy

choice designed to prompt deliberation 4 to 48 hours before the shopping trip, the ef-

fectiveness of the subsidy increased by 45%. Finally, adding the ability to commit to a

subsidy choice prior to the shopping trip has a marginal positive impact on FV spend-

ing. When all three interventions are paired together—agency, waiting period, and
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commitment—FV spending increases by a staggering 203% (1.24 standard deviations

(SD)).The increased FV spending reinforces the welfare gains of agency. Compared

to restricted subsidies, shoppers choosing the healthy subsidies are at least as well off,

while those choosing the unhealthy subsidies are better off.

Standard economic theory would suggest that expanded subsidy choice weakly in-

creases average prices on FV relative to BG and should result in decreased FV spending.

Shoppers who choose the FV subsidy should purchase the same amount of FV as if

they were restricted to this subsidy while shoppers who choose the BG subsidy should

decrease their FV spending.3

Work in psychology and behavioral economics suggests a reason for why we find

that a larger subsidy choice set increases FV purchases: a preference for consistency.

That is, people prefer to behave consistently with their prior choices. In the “foot-

in-the-door” paradigm developed by Freedman and Fraser (1966), the authors asked

people to complete a relatively burdensome task. Prior to this request, one group was

contacted with a simple request to which the vast majority agreed. The other group

experienced a similar setting without choice. The authors found that those who agreed

in the first stage were more likely to behave consistently with their acquiescence and

agree to the larger subsequent request than those who were not asked to make an initial

choice.

Follow up work has shown that the tendency to act consistently is driven by a

change in attitude towards the target act (Bem 1967; Gneezy, Imas, Brown, Nelson,

and Norton 2012). Falk and Zimmermann (2018) argue that an initial active choice

affects information processing such that new, challenging information is ignored. This

leads to subsequent behavior that is more in line with the initial decision. Benabou

and Tirole (2004) offer an alternative account for the observed tendency to act consis-

tently: individuals are uncertain about their underlying preferences, and infer about

3FV spending of those who choose the BG subsidy can increase if the substitution effect of increasing
relative FV prices is dominated by the income effect of subsidy payments. However, as detailed later
in the paper, this case is incompatible with our results.
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these preferences from their own prior choices. In this framework, prior choices act

as informative signals that spur individuals to act consistently in order to maximize

utility. For example, in our setting, a person may become more likely to purchase fruits

and vegetables if she had previously chosen to subsidize those items, inferring that she

must be a healthy eater (Benabou and Tirole 2011).4

Research from psychology suggests additional reasons why restricted subsidies may

be relatively less effective. Recent research has shown that participants who lack agency

systematically end up making more myopic choices than those who are endowed with

it (Gneezy, Imas, and Jaroszewicz 2018). Other work has demonstrated a “reactance

effect,” where people choose the unintended action as a means of signaling displeasure

at perceived attempts to curtail their freedom of choice (Brehm 1966; Brehm and

Brehm 2013).

In our setting, the vast majority of shoppers—78%—chose the FV subsidy. Thus,

all of these behavioral frameworks predict that an active choice will increase purchases

of FV.5 This increase can either be due to greater attention devoted to the benefits

of eating fruits and vegetables after the subsidy choice, as in Falk and Zimmermann

(2018), or due to the initial choice acting as a (potentially costly) self-signal that

motivates a shopper to follow through on this behavior, as in Benabou and Tirole

(2004). Additionally, to the extent that prior choices reflect beliefs about the value of

the consumption options, these predictions are similar to those of a model of cognitive

dissonance (Akerlof and Dickens 1982; Festinger 1962). Here, desirable beliefs are

adopted (e.g. I am a healthy eater and should select the healthy subsidy) with the

knowledge that they will influence subsequent behavior (e.g. increased purchases of

FV).

4In this setting, prior choices can also act as strategic forward-looking signals to motivate oneself to
behave consistently later on. For example, in Benabou and Tirole (2004), an individual may forgo
a tempting option in order to signal to her future self that she is the type to resist temptation,
encouraging less impulsive behavior down the road. Andreoni, Kuhn, and Samuelson (2018) shows
that when subjects can select the parameters of a game they are about to play, they cooperate at
higher rates than subjects placed into identically parameterized games without the choice.

5If the majority chose the unhealthy subsidy, then these predictions would not hold.
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A pre-condition for these suggested behavioral mechanisms is that shoppers’ long

run interests are to consume more FV and they fail to optimally consume due to myopia

or impulsivity. Indeed, more than 80% of people in our sample report a desire to in-

crease fruit and vegetable spending. We also use incentivized elicitations of short-term

patience (present-biased hyperbolic discounting) to further corroborate the conflict be-

tween short-term and long-term interests. Indeed, more present-biased shoppers spend

less on FV than less present-biased shoppers in our control group. Additionally, the

effects of all of our interventions—agency, waiting period, commitment—are larger for

those who are more present-biased. Finally, we identify a large subset of our sample

who select the healthy subsidy despite greater potential subsidy payments from the

unhealthy subsidy. These individuals forgo a substantial sum ex post by selecting a

healthy subsidy ex ante, suggesting a desire to commit to relatively lower prices on FV

as a way to motivate healthy purchases.

After increased agency, our second behavioral intervention was the inclusion of a

waiting period that separated information about shopping subsidies and the shopping

decision. These treatments built on recent research showing that waiting periods lead

to substantially more patient decisions (DeJarnette 2018; Imas, Kuhn, and Mironova

2018). In one study, shoppers were given a coupon that accrued value in the form of ad-

ditional bags of flour depending on when it was redeemed—earlier redemption resulted

in fewer bags of flour. One group was allowed to redeem the coupon immediately;

another learned about the redemption schedule a day before being able to redeem it.

The authors found that the latter group waited longer past the earliest redemption

date to use the coupon. A series of lab experiments suggests that the waiting period

prompted more deliberative processing of the decision problem, leading to less myopic

choices.

We tested the impact of waiting periods using a mobile platform, described in

greater detail in Section 2, that allowed us to identify unique shopping trips and prompt

information about the subsidy choice 4 to 48 hours before the trip. We then observed

the impact of this waiting period on food purchases. Note that the subsidy choice was
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described to shoppers in the beginning of the study and remained the same every week.

Thus, rather than delivering new information, the notification aimed to promote more

deliberative decision-making.

We found that introducing waiting periods led to greater FV purchases. Despite

choosing the FV subsidy at the same rate as other shoppers, shoppers who were pre-

notified about the subsidy choice spent more on FV. It is important to note that the

waiting period intervention did not constrain choice in any way, nor did it change

the information set, as shoppers were made aware of the exact subsidy choice in the

beginning of the study. As in the case of DeJarnette (2018), our results are consistent

with the waiting period prompting more deliberative decision-making in the form of

spending that is more in line with the shoppers’ long term goals.

As a final behavioral intervention, we tested whether allowing shoppers to commit

to these subsidies prior to their shopping trip would lead to higher FV subsidy choice

rates and healthier spending. If shoppers are dynamically inconsistent over the subsidy

choice—wanting to select the FV food subsidy beforehand but choosing the BG subsidy

when it comes time to shop—then the ability to pre-commit should increase FV subsidy

choice and healthy food spending.

Similar to the waiting periods intervention, the opportunity to commit to a subsidy

ahead of time had no impact on the FV subsidy choice rate, but it did marginally

increase FV spending above those without the pre-commitment opportunity. Thus,

waiting period and commitment interventions both serve as valuable techniques to

improve the effectiveness of food subsidies.

The paper proceeds as follows. Section 2 describes the methods and experimental

design, including details about the mobile platform used in the experiment. Section

3 outlines the hypotheses. Section 4 presents the results. We discuss our findings in

Section 5 and conclude.
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2 Experimental Design

Our experiment was conducted on a unique mobile platform, Field Agent. This plat-

form is designed for consumer research and has never been used for academic research

before. Nonetheless, it offered unique capabilities that allowed us to capture shopping

behavior in a natural environment. Shoppers participate on the platform by complet-

ing jobs—typically consumer research or mystery shopping—that have been requested

by retailers or suppliers across the country.

There were three capabilities of Field Agent that provided for a truly novel ex-

perimental design. First, Field Agent could geo-tag our survey responses and cross-

reference these locations with the locations of grocery stores nationwide to guarantee

that our shoppers were at the point of purchase while completing the survey. Second,

Field Agent accepts photographs through their mobile app. With these, we can collect

photographs of all grocery shopping receipts. Using these receipts, we can calculate

subsidy payments, verify the timing of shopping trips, and measure treatment effects.

Third, Field Agent has an established electronic payments protocol with their users.

This gave our experimental procedures credibility with our shoppers and guaranteed

prompt transfers of subsidy payments, participation payments, and payments earned

from incentivized elicitations of time preferences.

2.1 Recruitment

Field Agent has over 1 million registered users on its smartphone-based shopping survey

platform.6 We restricted this population to the subset of recently active users and

recruited shoppers with a household income less than 185% of the federal poverty line

(FPL) to take part in our study.7

We recruited shoppers in eight separate waves beginning in March, 2018. The final

endline surveys were completed by July, 2018. Shoppers were randomized within each

6We believe that smartphone ownership is not an overly restrictive participation requirement, since
67% of Americans with incomes less than $30,000 own smartphones (Center 2017).

7Below 185% of the FPL, shoppers will meet the income qualification for Women, Infants, and Children
(WIC) subsidies. SNAP eligibility begins beneath 130% of the FPL.
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wave and allowed to complete the study at their own pace. This randomization will be

discussed in more detail in Section 2.3.

To enroll in the study, all shoppers completed an income-screening survey and then

were invited to complete our baseline survey. The baseline survey collected charac-

teristics of each shopper’s food household including income, household size, SNAP

participation, a picture of a recent shopping receipt, a 24-hour food diary, food secu-

rity measures, and time preferences. Our food security measures included questions

about the availability and affordability of the desired types of food. To measure time

preferences, we asked all shoppers to choose the most desirable payment option from

a menu of choices that grew in value as the time delay increased. Shoppers chose their

preferred option from two such lists: one including the present and one not. This allows

us to measure both discounting and present bias.

2.2 Treatments

We tested our hypotheses on low-income shoppers in their natural shopping environ-

ment. To do this, we asked all shoppers to shop for groceries where and when their

normal shopping schedule would allow. Our treatments then varied the delivery of food

subsidies during these trips. We tested both “healthy subsidies”—offering 30% back

on purchases of fruits and vegetables—and “unhealthy subsidies”—offering 30% back

on purchases of baked goods. Both subsidies were capped at $10 per trip.8 According

to Consumer Expenditure Survey (CES) data, these categories represent roughly equal

percentages of food purchases by SNAP recipients and offer a clear valence to define

the “healthy” and “unhealthy” option.9

Immediately after completing their grocery shopping, all shoppers submitted pho-

tographs of their receipts using their smartphone cameras. These receipts were used

8“Fruits and vegetables” include fresh, canned, or frozen fruits or vegetables without added salt or
sugar. “Baked goods” include bread, biscuits and rolls, muffins, cakes and cupcakes, pies and tarts

9CES data span 1994-2003, limited to households that self-report as SNAP participants. FV and BG
represent 8% and 9% of total food expenditure, respectively, and are purchased on 76% and 82% of
days with at least $20 in food spending, respectively. In our control group, shoppers spend more on
BG than FV, so ex-ante, the BG subsidy will be more valuable.
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to calculate the subsidy payment owed to each shopper. This subsidy payment was

transferred electronically to the shopper along with their participation payments in

weekly intervals.

We leveraged Field Agent’s novel, smartphone delivery method to present subsidy

information and subsidy choices at multiple points in time and at multiple locations.

With this flexibility, we designed treatments that varied the timing of information

about subsidies and subsidy choices between 48 hours before shopping up until the

shopper was at the point of purchase. The location information from each completed

survey allowed us to verify that choices intended to be made at the point of purchase

were truly made in the grocery store.

Shoppers were randomly assigned to be endowed with choice over subsidies or face

a subsidy restricted to FV. We then randomly varied the choice architecture of the

subsidy choice treatments.

All shoppers who completed the baseline were randomly assigned one of the follow-

ing five treatments. Treatment assignments were fixed throughout the study, so our

primary analysis will be between-subjects. All treatment instructions can be found in

appendix section B. Our five treatment groups are:

• Control — Shoppers submitted photographs of their receipts, but received no
subsidies.

• Restricted Subsidy — All shoppers received the healthy subsidy. They were
notified about their subsidy through the mobile app in the store before completing
their purchase.

• Immediate Choice — Shoppers chose between the healthy and unhealthy subsi-
dies. They were notified about the subsidies and made their final choice in the
store before completing their purchase.

• Choice with Notice — Shoppers chose between the healthy and unhealthy sub-
sidies. They were notified about the subsidies between 4 and 48 hours before
shopping but made their final choice in the store before completing their pur-
chase.

• Choice with Commitment — Shoppers chose between the healthy and unhealthy
subsidies. They were notified about the subsidies and made their final choice
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between 4 and 48 hours before shopping. In the store, they were reminded of
their subsidy choice before completing their purchase.

Shoppers had the opportunity to complete four separate “Shopping Trips” under

the procedure of the assigned treatment. The Shopping Trips were designed to be as

natural as possible with their timing and location decided by the shopper. Our only

requirement was that the Shopping Trips be at least five days apart. After completing

all four Shopping Trips, shoppers concluded the study with an endline survey measuring

the same characteristics as the baseline survey. In addition to any subsidy or time-

preference elicitation payments, shoppers were paid a flat fee of $1 per completed survey

with a bonus payment that guaranteed $30 total for completion of all surveys in the

study.

For each Shopping Trip, different treatments allocated tasks across three time pe-

riods. We clarify the expectations across these time periods in Table 1 below:

Table 1. Shopping Trip Timeline by Treatment

4 to 48 hours before While grocery shopping In store
grocery shopping (in store before purchase) after

“Pre-Shopping Survey” “Shopping Survey” purchase

Control
Submit receipt for

participation payment

Restricted Subsidy
Receive notice

of subsidy Submit

Immediate Choice
Receive notice and receipt for

make final subsidy choice participation

Choice with Notice
Receive Make final payment and

notice of subsidy subsidy choice shopping

Choice with Commitment
Receive notice and Reminder of prior reimbursement

make final subsidy choice subsidy choice

Choice with Notice and Choice with Commitment both involved two surveys, a

“Pre-Shopping Survey” and a “Shopping Survey.” Our design required that these two

surveys be separated by a gap of 4 to 48 hours. Shoppers assigned to the Immediate

Choice and Choice with Notice treatments made their subsidy selection during the

Shopping Survey, and shoppers assigned to the Choice with Commitment treatment

made their selection during the Pre-Shopping Survey. We encouraged shoppers to

complete their Pre-Shopping Surveys at such a time to allow them to continue their
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normal shopping patterns within the specified 4- to 48-hour window. Shoppers who

missed this window were not eligible for the subsidy. They were asked to complete their

trip as usual, and were given one chance to complete a ‘make-up Pre-Shopping Survey’

before a later shopping trip. In our analysis, per our pre-registration, we include all

data collected during these make-up trips.

The natural shopping environments we hope to explore leave open a few potential

ways in which shoppers can “game” the incentives: 1) completing the surveys outside of

the grocery store after shopping, 2) submitting an invalid receipt from another shopping

trip, or 3) mis-reporting adherence to the 4- to 48-hour window. Field Agent’s technol-

ogy helped prevent this behavior and establish a tighter link between our experiment

and the hypotheses. The platform could use geo-tags to confirm if the four Shopping

Trip surveys were completed while the shopper was in the grocery store. They can then

use timestamps to confirm the surveys were started before the shopper had completed

their transaction and during the appropriate time window. According to Field Agent’s

internal protocol, shoppers who violated these procedures were first given a warning,

and upon second-offense eliminated from the study. The experimenters were blind to

this process.

2.3 Randomization

As we completed each recruitment wave, we conducted a stratified randomization with

separate strata for 1) SNAP participation and 2) a stated desire to improve fruit and

vegetable consumption.10 The proportion of each recruitment wave assigned to each

treatment was similar but not constant throughout the study, so our analysis will

include fixed effects for each recruitment wave.11

Shoppers were informed of their randomly-assigned treatment along with its pro-

cedures when they opened their survey for the first survey after the baseline. Thus,

10We were unable to stratify based on FV purchases as the receipts took time to be fully tabulated
and we assigned treatments within one week of completing the baseline survey.

11Specifically, we increased the weight on the Immediate Choice and Choice with Notice treatments
in order to improve our power to test the effect of waiting periods. We decided to do this upon
observing that the average attrition rate across all treatments was higher than expected.
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while differential attrition is a concern after Trip 1, differential selection at the time of

assignment is not.

2.4 Shopper Characteristics

802 Shoppers successfully completed the baseline survey. Their demographic charac-

teristics are captured in Table 2.

Table 2. Shopper Characteristics by Treatment

Restricted Immediate Choice w/ Choice w/ Joint
Control Choice Choice Notice Commitment F-Test

Reported Dietary Satisfaction
Want more fruits and vegetables (1-3) 1.809 1.859 1.815 1.805 1.793 0.478
Have enough food to eat (1-4) 2.319 2.303 2.265 2.216 2.310 0.895
Don’t worry about affording food (1-5) 2.908 2.923 2.741 2.719 2.841 0.456
Can afford fruits and vegetables (1-5) 2.433 2.408 2.370 2.286 2.483 0.883

Shopper Characteristics
SNAP participant 0.397 0.401 0.407 0.443 0.400 0.998
Male 0.184 0.211 0.153 0.151 0.152 0.494
Household Size 3.596 3.662 3.635 3.703 3.586 0.979
Time discounting (standardized) -0.070 -0.011 -0.090 -0.077 0.016 0.752

Baseline Grocery Receipts
Fruits and vegetable purchases ($) 6.114 4.249 5.663 4.378 4.386 0.172
Baked goods purchases ($) 11.025 13.486 12.367 10.580 7.666 0.207
Use EBT card for purchase 0.468 0.528 0.587 0.605 0.549 0.192

Observations 141 142 189 185 145

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. F-test conducted as a joint test of equality across all treatments (robust
standard errors).

Our baseline data highlight the need for food assistance programs to alleviate prob-

lems with both food insecurity and poor dietary choices. 67% of our sample reported

some measure of food insecurity. Additionally, 82% of our sample reported that they

would like to consume additional fruits and vegetables.

Our shoppers were geographically diverse, coming from across the United States.

41% of our sample reported participating in SNAP. The vast majority of our shoppers

(83%) were female. While this is not broadly representative, it does reflect a gender

disparity in grocery shopping behavior (Bhattarai 2017). The majority of shoppers

(52%) reported living in a city with fewer than 50,000 residents. We see no significant

differences in shopping behavior but will include baseline purchases in our analyses of

treatment effects because of their predictive power and slight imbalances.
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2.5 Attrition

Every field experiment must address the potential for differential attrition. In our case,

since Choice with Notice and Choice with Commitment require a waiting period that is

not present in the other treatments, we may be concerned that this could lead to more

shoppers leaving the study. This could artificially inflate our estimates of the effects

of those treatments if there is higher attrition among shoppers who are less responsive

to the treatments.

As previously mentioned, shoppers did not know their treatment assignment until

opening the surveys for their first shopping trip. Thus, attrition between the base-

line and the first shopping trip is difficult to attribute to the treatment assignment.

However, differential attrition upon learning of the treatment procedures is a potential

concern.

Figure 1 captures the percentage of each treatment in the data across all six surveys:

the baseline, the four Shopping Trips, and the endline. The share of shoppers in

each group is relatively stable across the four Shopping Trips and the endline survey.

However, there is a perceptible drop in the share of shoppers in the Choice with Notice

treatment between baseline and Shopping Trip 1. There also appears to be a small

decrease over time in the Restricted Subsidy treatment.

To quantify the differences in attrition across the treatments, we estimate a Cox

proportional hazard model with each survey representing one time period. We compare

the estimated coefficients in Panel A of Table 3. Control features the least attrition,

likely due to its simple procedures. Choice with Notice features the highest attrition

rate, although its procedures are nearly identical to those in Choice with Commitment.

While the Choice with Notice and Restricted Choice treatments do show significant

differences in attrition, we will analyze the average effects of our interventions across

treatments in order to reduce this confound. Specifically, we will pool the subsidy

choice treatments and compare them to the Restricted Subsidy treatment (Panel B).

We will then pool the waiting periods treatments and compare them to the Immediate
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Figure 1. Percentage of sample from each treatment across all six surveys.

Choice treatment (Panel C). Finally, we will compare the Choice with Commitment

treatment to the Choice with Notice treatment (Panel D). Only in the final case, is

there a statistically significant difference in attrition.

3 Hypotheses

Our first hypothesis concerns how healthy food subsidies will affect FV purchases.

Hypothesis 1: Subsidies will increase purchases of fruits and vegetables

As with all ordinary economic goods, the law of demand states that demand for FV

will increase as price falls. Our experiment will test for the existence and magnitude

of this relationship.

Hypothesis 2: Giving shoppers the choice between healthy and unhealthy subsidies

will not decrease FV purchases relative to restricted subsidies

This is the most counterintuitive of our hypotheses and stands in stark contrast

14



Table 3. Attrition Rates by Treatment

Hazard Ratio 95% CI

Panel A: Treatment Groups (N = 1936)

Control (Reference) — —

Restricted Subsidy 1.87∗∗ 1.05–3.32

Immediate Choice 1.62∗ 0.92–2.85

Choice with Notice 2.33∗∗∗ 1.35–4.01

Choice with Commitment 1.26 0.68–2.33

Panel B: All Choice Treatments vs. Restricted Subsidy (N = 1548)

Restricted Subsidy (Reference) — —

Pooled Choice Treatments 0.94 0.63–1.39

Panel C: All Waiting Period Treatments vs. Immediate Choice (N = 1188)

Immediate Choice (Reference) — —

Pooled Waiting Periods Treatments 1.13 0.75–1.68

Panel D: Choice with Notice vs. Choice with Commitment (N = 715)

Choice with Notice (Reference) — —

Choice with Commitment 0.53∗∗ 0.32–0.88

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10, with standard errors clustered at the individual.

Coefficients estimated from Cox proportional hazard model.

to the predictions from classical economics. Compare shoppers who are restricted to

subsidies on FV with shoppers endowed with a choice between FV and BG subsidies.

Classical economic theory suggests that the opportunity to choose between subsidies

will (weakly) decrease the price of BG and (weakly) increase the price of FV, decreasing

FV purchases.

In contrast, behavioral theories such as a demand for consistency and self-signaling

predict that giving shoppers the opportunity to select the BG subsidy will not decrease

– and may even increase – FV spending. Consider shoppers who choose the FV subsidy.

Classical economic theory says these shoppers should be unaffected by this opportunity

to choose subsidies. However, the demand for consistency in behavior or the self-

signaling value of the healthy choice would both predict that the act of choosing a
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subsidy will enhance its impact beyond the price effects of ultimately receiving the

healthy subsidy.

To illustrate why neoclassical theory is unlikely to predict this outcome, consider

the consumers utility maximization problem. Suppose preferences over FV and BG

spending are given by a Cobb-Douglas utility function: U(FV,BG) = FV α +BG1−α.

Demand for FV is given by FV ∗ = α · M
pF

, where pF is the price of FV and $M is

the money dedicated to spending on the two goods. When we switch from subsidizing

FV to offering a choice between FV and BG subsidies, one of two things will happen.

Either the shopper selects the FV subsidy, and pF and FV ∗ are unchanged, or the

shopper selects the BG subsidy, which increases pF , and thus decreases FV spending.

This re-optimization process is demonstrated graphically in Appendix Section A.1.

To consider a situation in which the consumer selecting the BG subsidy might in-

crease their FV spending as a result, we need a utility function that allows for more com-

plementarity such as the CES utility function: U(FV,BG) = (αFV γ + (1−α)BGγ)
1
γ .

In Appendix Section A.1, we consider the conditions on the share parameter, α, and

the elasticity of substitution, σ = 1
1−γ , for which the option to select the BG subsidy

would lead to an increase in FV spending. To summarize our findings, in order for clas-

sical theory to predict that FV spending will increase in response to the subsidy choice,

shoppers would have to hold contradictory preferences: 1) a strong preference for low

– but nonzero – FV consumption relative to BG consumption and 2) an unrealistically

high complementarity between FV and BG consumption.

Hypothesis 3: Notices prior to subsidy choice and shopping increase FV purchases

Imas et al. (2018) demonstrates across three experiments that enforced waiting

periods lead to more patient and forward looking choices. One possible psychological

pathway for this effect is suggested by Gabaix and Laibson (2017), which develops a

theoretical model of discounting as a function of the noise in an individual’s simulation

of future utility. Utility received further in the future is estimated with greater noise,

and is thus more heavily discounted. “Deliberation” allows an individual to perform
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additional simulations of future utility to reduce its noise and thus reduce their own

discounting. Waiting periods, we argue, promote such deliberation.

As with previous studies in behavioral economics, we consider the trade-off between

present enjoyment and future health associated with food choices as an exercise in

patience.12 For this reason, we predict that introducing a waiting period between

subsidy notices and shopping will lead shoppers to take greater advantage of their FV

subsidies. Relatedly, we hypothesize that present-biased shoppers will purchase fewer

FVs without a waiting period, but that the waiting period will have a differentially

larger impact on subsidy effectiveness among this group.

Hypothesis 4: Commitment to a subsidy choice prior to shopping will increase FV

purchases

When individuals suffer from present-bias, and are aware of it, they may seek

out commitment devices to direct their future choices towards their long-run goals

(O’Donoghue and Rabin 1999). Empirical tests of this hypothesis find mixed evidence

on whether demand for commitment is commensurate with observed levels of present-

bias.13 The standard behavioral mechanism by which commitment to a subsidy would

increase FV spending is through increased FV subsidy choice rates. Shoppers whose

present-bias might cause them to select the BG subsidy while walking through the

bakery aisle might instead select the FV subsidy if they made their decision prior to

leaving for the store. Alternatively, it could be that committing to the subsidy in

advance eliminates uncertainty around relative prices, which improves planning ability

and increases FV purchases.

4 Results

We explore the impact of our treatments on FV spending during a given Shopping Trip.

Specifically, we will use a random-effects linear regression with shopper-specific random

12E.g. Read and van Leeuwen (1998), Shapiro (2005).
13E.g. Ashraf, Karlan, and Yin (2006), Kaur, Kremer, and Mullainathan (2015), Laibson (2015), and

Exley and Naecker (2017).
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effects and standard errors clustered at the shopper level.Our estimation equation is

given by Equation 1.

FVi,t = β0 + β1 × Ti + β2 × FVi,0 + δw(i) + ui + εi,t (1)

Here, FVi,t is the FV spending for shopper i in time period t.14 Ti is an indicator

variables for the assigned treatment. FVi,0 captures FV spending from the baseline

survey to increase precision and help correct for any differential attrition. Because the

randomization weights changed slightly over the course of the study, we use assignment-

wave fixed effects, δw(i), to ensure robustness. ui is the shopper-specific random effect.

We present results both with and without the baseline control and assignment-wave

fixed effects to demonstrate that the treatment effects are essentially invariant to their

inclusion.

4.1 The Subsidy

We first demonstrate the effectiveness of subsidies at increasing FV spending. Table 4

presents these large, positive effects. Using the full specification in column (3), the

average effects of all the subsidy treatments is an increase in FV spending of 161% –

or 0.97 SD – relative to the Control group.

Table 4. Effect of Subsidy Treatments on FV Spending ($)

Control Mean [SD]: 4.03 [6.71] (1) (2) (3)

Subsidy 6.10∗∗∗ 6.22∗∗∗ 6.50∗∗∗

(0.60) (0.60) (0.61)

Baseline Survey FV Spending ($) 0.08∗ 0.08∗

(0.05) (0.05)

Wave Fixed Effects N N Y
Observations 1936 1936 1936
Clusters 568 568 568

∗∗∗ ⇒ p < 0.01. Standard errors in parentheses are clustered at the shopper level. All specifications

are linear random effects models.

14This is the pre-subsidy, gross spending rather than the post-subsidy net spending.
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Increases in FV spending can arise through a substitution effect shifting purchases

towards FV, through an income effect that increases spending across-the-board, or

both. Table 5 shows that this is not driven by an across-the-board increase in food

expenditure. To show the effect of substitution towards FV, Table 5 presents the

increase in the fraction of food spending on FV.15 The subsidy treatments increase

the share of food spending on FV by 15 percentage points from a mean of 13% in the

control group. Additionally, Appendix Table A.1 shows that the subsidy treatments

have no average impact on BG spending.

Table 5. Effect of Subsidy Treatments on FV Spending as a Fraction of Food Spending

Control Mean [SD]: 0.13 [0.22] (1) (2) (3)

Subsidy 0.15∗∗∗ 0.15∗∗∗ 0.15∗∗∗

(0.02) (0.02) (0.02)

Baseline Survey Fruit & Vegetable Fraction 0.09∗∗ 0.08∗

(0.04) (0.04)

Wave Fixed Effects N N Y
Observations 1920 1896 1896
Clusters 567 560 560

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05. Standard errors in parentheses are clustered at the shopper level. All

specifications are linear random effects models. We lose 16 observations and one shopper relative to

the count in Table 4 because of receipts with no food items. We lose 24 observations and 7 shoppers

in columns (2) and (3) relative to the count in column (1) due to baseline survey receipts with no

food items.

Figure 2 graphically demonstrates these comparisons along with the impact of the

subsidy treatments on BG spending. Subsidies — both restricted to FV and unre-

stricted — cause large and statistically significant increases in FV spending. We find

that BG spending in the Restricted Subsidy treatment is $1.04 lower than in the Con-

trol treatment. While this difference is not statistically significant (p = 0.31, linear

random effects regression), it refutes a possible complementary relationship between

15Our receipt tabulations include fields for the receipt total and non-food spending. When both these
fields are present, we define total food spending as the difference. In the case that the non-food
expenditure field is missing, if imputed total food spending is negative, or if total FV and BG
spending exceeds imputed total food spending, we use the sum of FV and BG spending as total
food spending.
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BG and FV.16 Therefore, access to a BG subsidy should not increase FV consumption

through any classical economics mechanisms described in Section 3.
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Restricted Subsidy 95% Confidence Interval

Figure 2. Effect of subsidies on fruit and vegetable spending.

Figure 2 shows that the subsidy treatments have the largest effect on the quasi-

extensive margin. Subsidies move a large mass of people from spending $0 to $5 on

FV to spending intermediate amounts.

16We can marginally reject that the Restricted Subsidy treatment increases BG consumption (p = 0.09,
one-sided test), and we can reject that it increases BG consumption by anything more than $0.05
at the 5% level (one-sided test).
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Figure 3. Histogram of fruit and vegetable spending.

4.2 Agency and Subsidy Choice

We now estimate the average impact of our subsidy-choice treatments relative to re-

stricted subsidies. Table 6 presents estimates of the marginal impact of the subsidy-

choice treatments conditional on receiving a subsidy. That is, with the control group

removed from the sample. We find that shoppers spend between $1.72 and $2.07 more

on FV across all treatments where they can choose to subsidize either FV or BG, as

compared to when they are restricted to a FV subsidy.

In order for agency to induce additional “buy-in” and enhance the effectiveness of

the subsidies, it must be the case that the majority of shoppers in the subsidy-choice

treatments choose the FV subsidies. Indeed, we find that 78% of shoppers in the

subsidy-choice treatments select the FV subsidy. The low rate of BG subsidy selection

combined with the overall decrease in BG spending, all but eliminate the possibility

that this could be driven by a complementary relationship between FV and BG with

an income effect that dominates the effect of higher FV prices.
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Table 6. Effect of Subsidy Choice Treatments on FV Spending ($)

Restricted Subsidy Mean [SD]: 8.67 [9.54] (1) (2) (3)

Choice 1.77∗∗ 1.72∗∗ 2.07∗∗∗

(0.80) (0.80) (0.79)

Baseline Survey FV Spending ($) 0.09 0.08
(0.06) (0.06)

Wave Fixed Effects N N Y
Observations 1548 1548 1548
Clusters 463 463 463

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05. Standard errors in parentheses are clustered at the shopper level. All

specifications are linear random effects models.

Figure 4 shows the both the overall effect of the subsidy choice treatments on FV

and BG spending as well as the subsidy selection-inclusive differences where we split

shoppers in the choice treatments by which subsidy they selected. We borrow the

language of “Intent to Treat” (ITT) and “Treatment on Treated” (TOT) to describe

these two comparisons, respectively. The ITT corresponds to the regression results in

Table 6. The TOT unsurprisingly shows that those who select the FV subsidy spend

more on FV than the average shopper in the Restricted Subsidy treatment, and that

those who select the BG subsidy spend more on BG than the average shopper in the

Restricted Subsidy treatment. However, we can use the fact that 78% of shoppers in

the Choice treatments select the FV subsidy to construct a useful counterfactual. We

ask if the IRR results can be explained by subsidy choice allowing for selection. That

is, people who purchase more FV select the FV subsidy and receive the same subsidy

payments compared to the restricted subsidy. Meanwhile, people who purchase more

BG select the BG subsidy and increase their subsidy payments above what they would

have receive under the restricted subsidy. If this were the case, we would expect average

FV spending in the Restricted Subsidy treatment to be $10.56, which is $1.89 greater

than the observed level. This means that the subsidy choice treatments do more than

sort shoppers based on their willingness to substitute between FV and BG. This further
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confirms our second hypothesis: greater agency increases spending on FV.17
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Figure 4. Effect of choice on fruit and vegetable spending.

One concern with repeatedly eliciting subsidy choices from shoppers is that they

may engage in inter-temporal substitution, alternating between subsidized FV pur-

chases one week and subsidized BG purchases in a later week. We see no evidence of

this in the subsidy choices: 58% of shoppers never change their subsidy choice through-

out the study and only 7% change and change back to their original subsidy choice. For

all shoppers, the previous subsidy choice has a large, positive, and statistically signifi-

cant correlation with the current subsidy choice. Additionally, there are no aggregate

time trends with respect to subsidy choice across shopping trips.

4.3 Waiting Periods

We now consider the impact of the 4-48 hour waiting period between notification of

the subsidy options and the shopping trip. Table 7 presents estimates of the treatment

17As a further robustness check, Appendix Table A.6 shows the fractions of grocery spending on FV
and BG.
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effect for the pooled Choice with Notice and Choice with Commitment treatments –

both of which feature the 4-48 hour waiting period – conditional on receiving choice

over subsidies. That is, we remove both the Control and Restricted Subsidy treatments

from the sample. We find that shoppers spend between $1.70 and $2.15 more on FV

in the treatments with the waiting period in place.18

Table 7. Effect of Waiting Period Prior to Shopping on FV Spending ($)

Immediate Choice Mean [SD]: 9.31 [10.07] (1) (2) (3)

Waiting Period 1.98∗∗ 2.15∗∗ 1.70∗∗

(0.84) (0.83) (0.80)

Baseline Survey FV Spending ($) 0.12 0.11
(0.07) (0.07)

Wave Fixed Effects N N Y
Observations 1188 1188 1188
Clusters 356 356 356

∗∗ ⇒ p < 0.05. Standard errors in parentheses are clustered at the shopper level. All specifications

are linear random effects models.

The first question is whether these difference are due to different subsidy choices.

We find that this is not the case: there are no treatment effects on the FV subsidy

choice rate. FV subsidy choice is lowest in the Immediate Choice treatment (76%),

and slightly higher in both the Choice with Commitment treatment (79%), and the

Choice with Notice treatment (79%). We fail to reject the hypothesis that these rates

are equal across all three treatments (p = 0.82, linear random effects model).

4.4 Choice with Commitment

We now consider the impact of allowing shoppers to make a binding subsidy selection

prior to shopping. Table 8 estimates the marginal effect of commitment, conditional

on receiving a waiting period. Thus, we remove the Control, Restricted Subsidy, and

Immediate Choice treatments from the sample. While our estimates are consistent

18Appendix Table A.10 compares this effect to the effect of waiting periods on the use of BG subsidies.
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with this hypothesis, none of the coefficients are statistically significant.19

Table 8. Effect of Subsidy Commitment on FV Spending ($)

Choice with Notice Mean [SD]: 10.64 [10.95] (1) (2) (3)

Commitment 1.39 1.38 0.56
(1.18) (1.18) (1.20)

Baseline Survey FV Spending ($) 0.25∗∗ 0.20∗

(0.12) (0.12)

Wave Fixed Effects N N Y
Observations 715 715 715
Clusters 220 220 220

Standard errors in parentheses are clustered at the shopper level. All specifications are linear random

effects models.

4.5 Summary of Treatment Effects

The preceding sections analyzed the marginal treatment effects in a nested fashion.

However, the overall treatment effects relative to Control are the most directly rele-

vant estimates for policy. In Table 9, we show the effects of each treatment relative

to Control. Every one of our interventions substantially and significantly increases FV

spending. On its own, the Restricted Subsidy for FV is highly effective, increasing FV

spending by between 118% and 123% (0.71-0.74 SD). Importantly, the three additional

interventions—agency, waiting period, subsidy commitment—have no direct costs, but

can be used to nearly double the effectiveness of the subsidy. The Choice with Com-

mitment treatment, which features all three, increases FV spending by 199%-203%

(1.19-1.22 SD) relative to Control. Below the coefficient estimates, we present each of

the pairwise comparisons across treatment effects, as opposed to the average impacts

of each intervention across treatments, as presented earlier.

Appendix Table A.9 shows the corresponding estimates for the fraction of food

spending dedicated to FV. All treatments have a large, positive, and statistically sig-

19Additionally, there are no significant differences in either FV or BG spending between the Choice
with Notice and Choice with Commitment treatments, conditional on subsidy choice. See Appendix
Tables A.12 and A.13.
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Table 9. Effect of Treatments on FV Spending ($)

Control Mean [SD]: 4.03 [6.71] (1) (2) (3)

Restricted 4.75∗∗∗ 4.91∗∗∗ 4.96∗∗∗

(0.82) (0.82) (0.80)

Immediate Choice 5.30∗∗∗ 5.34∗∗∗ 5.93∗∗∗

(0.77) (0.76) (0.77)

Choice with Notice 6.62∗∗∗ 6.78∗∗∗ 7.21∗∗∗

(0.93) (0.91) (0.92)

Choice with Commitment 8.01∗∗∗ 8.17∗∗∗ 8.12∗∗∗

(0.99) (0.99) (0.99)

Baseline Survey FV Spending ($) 0.09∗ 0.08∗

(0.05) (0.05)

Immediate - Restricted 0.56 0.43 0.97
(0.90) (0.89) (0.88)

Notice - Restricted 1.88∗ 1.88∗ 2.25∗∗

(1.04) (1.04) (1.02)

Commitment - Restricted 3.27∗∗∗ 3.27∗∗∗ 3.16∗∗∗

(1.10) (1.10) (1.08)

Notice - Immediate 1.32 1.45 1.28
(0.99) (0.98) (0.94)

Commitment - Immediate 2.71∗∗∗ 2.84∗∗∗ 2.19∗∗

(1.06) (1.05) (1.05)

Commitment - Notice 1.39 1.39 0.91
(1.18) (0.17) (1.17)

Wave Fixed Effects N N Y
Observations 1936 1936 1936
Clusters 568 568 568

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the

shopper level. All specifications are linear random effects models.

nificant effect on this fraction. Appendix Table A.5 shows that none of the treatments

have a statistically significant effect on BG spending.

4.6 Subsidy choice as a commitment device

Shoppers made their subsidy choices while in the store but before they had finalized

their purchases. Under this structure, a money-maximizing shopper could ignore the

subsidy, make their grocery selections, and then select the subsidy that would maximize

the subsidy payment they would receive. Despite this available strategy, we find that

26



many shoppers end up leaving money on the table.

Importantly, we find that the selection of the lower-paying subsidy occurs more often

in the direction of over-selecting healthy subsidies. There are two ways we consider

this. First we use the Control treatment; 62% of shoppers in that treatment spent at

least as much on BG as FV. This is very different from the 22% of shoppers across

the subsidy choice treatments that select the BG subsidy. This gap is not at all due

to close ties getting broken in favor of the FV subsidy: in the Control treatment, 47%

of shoppers spend more than twice as much on BG as FV and 43% spend more than

three times as much.

Second, we assume that the amount spent on FV (BG) after receiving the subsidy

for FV (BG) is a very conservative upper-bound for spending on that category without

the subsidy. In other words, without accounting for any changes in behavior that

would arise from choosing the other subsidy, should this shopper have selected the

other subsidy for purely financial reasons? For example, if Shopper A is observed

spending $9 on FV and $10 on BG and selects the FV subsidy, we classify this choice

as financially costly.

We find that a lower-bound of 28% of shoppers selecting the FV subsidy would have

saved more money by choosing the unhealthy subsidy, losing an average of $3.37 each.

This is compared to a lower-bound of only 17% of those sub-optimally selecting the

unhealthy subsidy and losing an average of $2.16. Both the difference in proportions

and the difference in average gains from the subsidy selection are statistically significant

at the 1% level.

We interpret this behavior as a form of costly commitment to healthy food pur-

chases. That is, shoppers select the FV subsidy with the understanding that it will

shift their purchases towards FV even though they will still ultimately spend more

on BG than FV. Figure 5 captures the magnitude of this costly commitment for all

shoppers who chose the FV subsidy. All shoppers below the 45-degree line would have

earned more in reimbursements had they chosen the unhealthy subsidy, some foregoing

a significant amount of money in order to lower FV prices for their shopping trip.
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Figure 5. Healthy subsidy payments and counterfactual unhealthy subsidy payments for
subjects who select the FV subsidy.

4.7 Treatment effects across time

The previous results aggregated choices and purchasing behavior across Shopping Trips.

Figure 6 plots mean spending on FV by treatment over the four Shopping Trips in the

study to show that the treatment effects are consistent even as shoppers are exposed to

the same choice environment repeatedly. The Restricted Subsidy, Choice with Notice,

and Choice with Commitment treatments all appear to deliver larger effects for the

first trip. Over trips two, three, and four, the effects sizes are relatively stable. In

the final Shopping Trip, the interventions remain large and statistically significant,

although the marginal gains associated with subsidy choice and subsidy commitment

are small. Week-specific estimates are presented in Appendix Table A.14. Choice with

Commitment is the only treatment with a statistically significant time trend.
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Figure 6. Spending on FV in all treatments across all four Shopping Trips.

The FV subsidy choice rate remains unchanged over the course of the study. The

overall rate is 78%, and we observed choice rates of 78%, 76%, 80%, and 78% across

each Shopping Trip, respectively.

4.8 Time preferences and treatment effects

During the Baseline survey, we elicited shoppers’ time preferences. We hypothesized

that our treatments—especially those featuring waiting periods and commitment—

would be particularly beneficial for present-biased hyperbolic discounters. We imple-

mented an asset redemption task, based in part on the field study from Imas et al.

(2018). Shoppers were presented with a list of bonuses they could receive for doing the

Baseline survey. The larger the bonus, the longer they would have to wait to receive

it. In the first question, shoppers could receive $50 in a week, or up to $63 if they

waited 27 weeks. In the second question, shoppers could receive $50 immediately, or

up to $63 if they waited 26 weeks.20 “Hyperbolicity” is measured as the standardized

20Each decision had a one-in-50 chance of being paid out.
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difference between a shoppers’ response to the first and second questions. A larger

difference indicates more hyperbolic discounting.21

In Table 10, we show estimates of the treatment, the correlation between FV spend-

ing and hyperbolicity, and the treatment effects interacted with our measure of hy-

perbolicity. Consistent with the existing literature, our measure of hyperbolicity is

inversely related to FV spending; shoppers with a higher relative demand for sooner

income without the one-week front end delay in our time preferences task spend less

money on FV in the Control treatment.22 A one-SD increase in hyperbolicity corre-

sponds to a reduction in FV spending between $0.95 and $1.03. While we expected

the Choice with Notice and Choice with Commitment treatments to differentially help

present-biased shoppers, we estimate that all of our treatments have larger positive

impacts for more hyperbolic discounters. While the precision of these estimates varies

considerably across treatments, all of the estimates are large in magnitude. In fact,

the point estimates are all greater than the the correlation between hyperbolicity and

FV spending in the Control treatment, meaning that all of the treatments eliminate

the relationship between present bias and FV spending observed in the control group.

21We can define a coarser measure “Quasi-hyperbolicity” equal to the difference between the first
and second task only for shoppers choosing to receive $50 immediately in the second task, but this
discards potentially valuable information. When we use this approach to estimate heterogeneous
treatment effects, we get qualitatively similar but noisier results.

22Chabris, Laibson, Morris, Schuldt, and Taubinsky (2008); Ruhm (2012); Sutter, Kocher, Glätzle-
Rützler, and Trautmann (2013)
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Table 10. Effect of Treatments on FV Spending ($), by Hyperbolicity

Control Mean [SD]: 4.03 [6.71] (1) (2) (3)

Restricted 4.70∗∗∗ 4.85∗∗∗ 4.89∗∗∗

(0.82) (0.81) (0.79)

Immediate Choice 5.18∗∗∗ 5.19∗∗∗ 5.78∗∗∗

(0.75) (0.74) (0.75)

Choice with Notice 6.70∗∗∗ 6.83∗∗∗ 7.27∗∗∗

(0.96) (0.95) (0.95)

Choice with Commitment 8.03∗∗∗ 8.15∗∗∗ 8.06∗∗∗

(0.99) (0.99) (0.99)

Hyperbolicity -1.00∗∗ -0.95∗∗ -1.03∗∗

(0.47) (0.44)

Restricted × Hyperbolicity 1.59∗ 1.47∗ 1.40∗

(0.92) (0.88) (0.72)

Immediate Choice × Hyperbolicity 2.19∗∗∗ 2.11∗∗ 2.23∗∗∗

(0.82) (0.82) (0.79)

Choice with Notice × Hyperbolicity 2.44 2.43 2.64
(2.07) (2.07) (1.89)

Choice with Commitment × Hyperbolicity 1.96∗∗∗ 1.90∗∗∗ 1.82∗∗∗

(0.74) (0.72) (0.63)

Baseline Survey Fruit & Vegetable Spending ($) 0.06 0.06
(0.04) (0.04)

Wave Fixed Effects N N Y
Observations 1936 1936 1936
Clusters 568 568 568

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the

shopper level. All specifications are linear random effects models.
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5 Discussion and Conclusion

In this paper, we first corroborate earlier findings that subsidies for fruits and vegeta-

bles can be enormously effective tools to encourage healthy eating. There is a stated

desire to consume more FV among most of our shoppers, and prices appear to be the

reason why that desire is not satisfied. Relative to our Control treatment, offering a re-

stricted subsidy that matches the targeting and rate of the USDA’s Healthy Incentives

Pilot (HIP, Bartlett et al. (2014)) more than doubled FV spending (a 123% increase).

If policy makers are serious about addressing the issue of low FV consumption—and

the resulting health consequences—then the HIP could very well be the place to start.

Second, we show that the effectiveness of healthy food subsidies can be dramatically

increased using non-paternalistic changes to the choice environment. Combining all

of our interventions tripled FV spending (a 203% increase) relative to our Control

treatment. Because these interventions have no direct costs, including them in a sub-

sidy program would have an outsized positive impact on the benefit-cost ratio of the

program.

A substantial impediment to leveraging interventions in a subsidy program is op-

erationalizing them in a market without the kind of user interface that we used for

this study. Our study featured substantial direct communication with consumers, and

treatments designed to test both theory and policy. How would one implement the

behavioral tools we develop here? As a part of the HIP, the USDA has already devel-

oped a model for modifying EBT software to identify an individual as a participant

in the HIP, and assign them rebates based on spending in a particular food category.

When a SNAP participant swipes their EBT card at the grocery store, eligible items

are charged to the SNAP balance, and ineligible items are not, based on the items

codes tallied in the scanning computer. If an HIP participant spends $20 on FV, $6 is

credited to their remaining SNAP balance at the end of the transaction, again based on

item codes. Multiple subsidy options could thus be implemented using a similar model:

EBT cards can link an individual to a fractional rebate for a certain item codes. While
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we allowed for subsidy choices to change for each shopping trip, a simpler implementa-

tion could allow for SNAP participants to make a subsidy selection upon enrollment,

with an opportunity to change it during recertification periods. In this way, subsidy

commitment could be built in to the program. While our interventions were more

effective during the first shopping trip than the subsequent trips, the effects showed no

sign of further decay. Alternatively, subsidy selection could be made through an online

portal designed to increase the frequency of choice. Future research may be needed to

understand the relationship between agency and frequency of choice.

Importantly, the behavioral mechanisms that we believe drive the non-negative

impact of agency do not necessarily imply that subsidy choices be between a healthy

and an unhealthy option. We believe there would be substantial value in future research

to understand the impact of a subsidy choice between two healthy options. Such a

policy proposal could feature less perceived downside risk than one with a wide array

of subsidies. On the other hand, it could be that the opportunity to select a less healthy

subsidy is what generates a larger buy-in to the healthy subsidy. It may also be that

allowing for a wide array of subsidies makes a SNAP incentive program an example of

more politically palatable “libertarian paternalism.”

While subsidy choice and commitment can be implemented hand-in-hand using

the HIP as a guide, the implementation of waiting periods requires new tools. The

theory behind waiting periods is that they can be used to prompt deliberation prior to

shopping in order to maximize the effectiveness of the subsidies. E-mail or text message

communications with SNAP recipients in advance of their SNAP disbursement date

should be a priority. According to Castner and Henke (2011), more than 20% of SNAP

benefits are spent on the day they are disbursed, and more than half are spent by the

end of thew first week. Notifying participants about their healthy-food subsidy the

day before disbursement would prompt deliberation prior to this anticipated shopping.

States offer online portals that allow recipients to check the EBT/SNAP balances, and

if these could be integrated with a subsidy selection system, our interventions could be

applied directly to SNAP.
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We want to emphasize that the technology exists to allow SNAP recipients to be

much more involved with the program than they are now. Banks compete for customers

with their online and mobile tools for tracking spending over time and across categories.

EBT technology could be leveraged in the same way: to provide participants with

information on their spending dynamics to assist with budgeting and grocery choices

to help achieve nutritional goals. In that framework, agency, waiting periods, and

commitment can be used to make the program more effective.
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A Appendix Figures and Tables

A.1 Classical Utility Maximization

Consider the consumers utility maximization problem. Suppose preferences over FV
and BG spending are given by a Cobb-Douglas utility function: U(FV,BG) = FV α +
BG1−α. Demand for FV is given by FV ∗ = α · M

pF
, where pF is the price of FV and $M

is the money dedicated to spending on the two goods. When we switch from subsidizing
FV to offering a choice between FV and BG subsidies, one of two things will happen.
Either the shopper selects the FV subsidy, and pF and FV ∗ are unchanged, or the
shopper selects the BG subsidy, which increases pF , and thus decreases FV spending.
This optimization process is demonstrated graphically in Appendix section Figure
A.1 presents these budgets and the utility-maximizing indifference curves for two in-
dividuals: one with α = 0.75 who will choose the FV subsidy, and one with α = 0.25
who will choose the BG subsidy. In Panel A we show how both individuals behave
when faced with the FV subsidy, and in Panel B, we show how they respond to the
subsidy choice. The consumer with α = 0.25 selects the BG subsidy, and in doing so,
substitutes to reduce FV spending from F2 to F3.

B1
B2

M
Ba

ke
d 

G
oo

ds

F2 F1 M/p
Fruits and Vegetables

Panel A: FV Subsidy Only

B1
B2

B3
M

M
/p

Ba
ke

d 
G

oo
ds

F3 F2 F1M M/p
Fruits and Vegetables

Panel B: Subsidy Choice

 FV Subsidy  BG Subsidy
 Chooses FV Subsidy  Chooses BG Subsidy

Figure A.1. Cobb-Douglas Utility Maximization Behavior from Subsidy Budgets

To consider a situation in which the consumer selecting the BG subsidy might
increase their FV spending as a result, we need a utility function that allows for more
complementarity. Consider the CES utility function: U(FV,BG) = (αFV γ + (1 −
α)BGγ)

1
γ . Here, σ = 1

1−γ is the elasticity of substitution and α is the share parameter.
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We use M = 12, which is roughly the average sum of FV and BG spending for
shoppers that do not receive a subsidy, and the subsidy price of $0.70 (as opposed to
an unsubsidized price of $1) that we use in the study.

The set of parameters that allows subsidy choice to result in increased FV spending
is small and shown in Figure A.2. Shoppers will not select the BG subsidy unless
α < 0.5. However, there is no non-zero elasticity of substitution for which the selection
of the BG subsidy will increase FV spending until the share parameter falls to about 0.1.
Once the share parameter is in that range, low elasticities will permit this, although
there is no non-zero share parameter for which this will happen if the elasticity of
substitution is 0.5 or higher.
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Figure A.2. Cobb-Douglas Utility Maximization Behavior from Subsidy Budgets

A.2 Impact of Treatments on Spending on BG

A.3 Impact of Treatments on the Fraction of Spending on FV

Another interesting result shown in Figure 4 is that the allowing subjects to select the
BG subsidy increases BG spending by less than it increases FV spending. Appendix
Table A.2 shows that the impact of allowing BG subsidy choice on BG spending ranges
from $1.10 to $1.72 across specifications. While the difference-in-differences is not
statistically significant, a natural prior here would be that allowing for the BG subsidy
increases BG spending by more than it increase FV spending. We can reject that
the impact of the subsidy choice treatments on BG spending exceeds the impact on
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Table A.1. Effect of Subsidies on BG Spending ($)

Control Mean [SD]: 8.21 [16.59] (1) (2) (3)

Subsidy -0.36 -0.36 0.04
(1.01) (1.01) (1.00)

Baseline Survey BG Spending ($) -0.01 -0.01
(0.01) (0.01)

Wave Fixed Effects N N Y
Observations 1936 1936 1936
Clusters 568 568 568

Standard errors in parentheses are clustered at the subject level. All specifications are linear random

effects models.

Table A.2. Effect of Subsidy Choice Endowment on BG Spending ($)

Restricted Subsidy Mean [SD]: 7.05 [10.64] (1) (2) (3)

Choice 1.10 1.08 1.72∗∗∗

(0.67) (0.67) (0.66)

Baseline Survey BG Spending ($) -0.01 -0.02∗∗

(0.01) (0.01)

Wave Fixed Effects N N Y
Observations 1548 1548 1548
Clusters 463 463 463

∗∗∗ ⇒ p < 0.01. Standard errors in parentheses are clustered at the subject level. All specifications

are linear random effects models.

FV spending by anything more than $0.34 at the 5% level (one-sided test). One
consequence of this increase in BG spending is that the effect of the subsidy choice
treatments on the fraction of food spending devoted to FV is very small. Table A.6
shows these estimates.

As with the impact of endowing subjects with subsidy choice, the small positive
impact of the waiting period treatments on BG spending means that they do not
significantly increase the fraction of food spending dedicated to FV.

Interestingly, while the level of FV spending does not significantly increase when
subjects commit to a subsidy, the fraction of food spending dedicated to FV does in-
crease significantly – by between 6 and 7 percentage points (see estimates in Appendix
Table A.8). This is because the positive and insignificant effect on FV spending com-
bines with a negative and insignificant effect on BG spending (see Appendix Table A.4)
to produce a food bundle with more FV.
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Table A.3. Effect of Waiting Period Prior to Shopping on BG Spending ($)

Immediate Choice Mean [SD]: 7.42 [11.09] (1) (2) (3)

Waiting Period 1.23 1.16 0.57
(0.75) (0.76) (0.71)

Baseline Survey BG Spending ($) -0.01 -0.02∗∗

(0.01) (0.01)

Wave Fixed Effects N N Y
Observations 1188 1188 1188
Clusters 356 356 356

∗∗ ⇒ p < 0.05. Standard errors in parentheses are clustered at the subject level. All specifications

are linear random effects models.

Table A.4. Effect of Subsidy Commitment on BG Spending ($)

Choice with Notice Mean [SD]: 9.21 [13.06] (1) (2) (3)

Commitment -1.15 -1.25 -1.84∗

(1.07) (1.07) (1.11)

Baseline Survey BG Spending ($) -0.03 -0.04∗∗

(0.02) (0.02)

Wave Fixed Effects N N Y
Observations 715 715 715
Clusters 220 220 220

∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the subject level. All

specifications are linear random effects models.

A.4 Impact of Treatments on Total Spending

Another pathway by which the waiting period could increase FV spending is by pro-

moting deliberation about how best to use one’s subsidy. Given that FV subsidy choice

rates are essentially the same with and without the waiting period, under the assump-

tion that the composition of subjects choosing each subsidy is also unchanged, we

can test this mechanism directly by splitting the sample based on subsidy choice. Do

shoppers who choose the FV subsidy spend more on FV with the waiting period, and

do shoppers who choose the BG subsidy spend more on BG with the waiting period?

The answer to both questions is yes. Appendix Table A.10 presents the results from
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Table A.5. Effect of Treatments on Baked Good Spending ($)

Control Mean [SD]: 8.21 [16.59] (1) (2) (3)

Restricted -1.20 -1.19 -1.23
(1.10) (1.10) (1.07)

Immediate Choice -0.84 -0.82 0.11
(1.09) (1.09) (1.07)

Choice with Notice 0.97 0.96 1.59
(1.25) (1.26) (1.24)

Choice with Commitment -0.24 -0.27 -0.22
(1.18) (1.19) (1.18)

Baseline Survey Baked Good Spending ($) -0.00 -0.01
(0.01) (0.01)

Wave Fixed Effects N N Y
Observations 1936 1936 1936
Clusters 568 568 568

Standard errors in parentheses are clustered at the subject level. All specifications are linear random

effects models.

estimating the within-subsidy type difference in food spending with and without the

waiting period. FV subsidizers spend between $1.60 and $2.11 more on FV with a

waiting period, and BG subsidizers spend between $4.45 and $5.66 more on BG with

a waiting period.23 Simply put, the waiting period prior to shopping appears to make

the subsidies more effective.

A.5 Impact of Treatments across Time

23Despite these estimates, the net impact of the waiting period on FV spending is larger than the
impact on BG spending for two reasons: 1) four times as many subjects choose to subsidize FV
relative to BG, and 2) FV subsidizers do not exhibit different BG spending with and without the
waiting period, whereas BG subsidizers spend more on FV with the waiting period. See Appendix
Table A.11 for these estimates.
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Table A.6. Effect of Subsidy Choice Endowment on FV Spending as a Fraction of Food
Spending

Restricted Subsidy Mean [SD]: 0.27 [0.29] (1) (2) (3)

Choice 0.01 0.00 0.01
(0.02) (0.02) (0.02)

Baseline Survey Fruit & Vegetable Fraction 0.11∗∗ 0.11∗∗

(0.05) (0.05)

Wave Fixed Effects N N Y
Observations 1536 1516 1516
Clusters 462 456 456

∗∗ ⇒ p < 0.05. Standard errors in parentheses are clustered at the subject level. All specifications

are linear random effects models. We lose 12 observations and one subject relative to the count in

Table 6 because of receipts with no food items. We lose 20 observations and 6 subjects in columns

(2) and (3) relative to the count in column (1) due to baseline survey receipts with no food items.

Table A.7. Effect of Waiting Period Prior to Shopping on FV Spending as a Fraction of
Food Spending

Immediate Choice Mean [SD]: 0.26 [0.28] (1) (2) (3)

Waiting Period 0.02 0.02 0.02
(0.02) (0.02) (0.02)

Baseline Survey Fruit & Vegetable Fraction 0.09 0.08
(0.06) (0.05)

Wave Fixed Effects N N Y
Observations 1177 1165 1165
Clusters 355 351 351

Standard errors in parentheses are clustered at the subject level. All specifications are linear random

effects models. We lose 11 observations and one subject relative to the count in Table 6 because of

receipts with no food items. We lose 12 observations and 4 subjects in columns (2) and (3) relative

to the count in column (1) due to baseline survey receipts with no food items.
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Table A.8. Effect of Subsidy Commitment on FV Spending as a Fraction of Food Spending

Choice with Notice Mean [SD]: 0.25 [0.27] (1) (2) (3)

Waiting Period 0.07∗∗∗ 0.07∗∗∗ 0.06∗∗

(0.03) (0.03) (0.03)

Baseline Survey Fruit & Vegetable Fraction 0.11∗ 0.11∗

(0.06) (0.06)

Wave Fixed Effects N N Y
Observations 708 701 701
Clusters 220 218 218

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the

subject level. All specifications are linear random effects models. We lose 7 observations relative to

the count in Table 6 because of receipts with no food items. We lose 7 observations and 2 subjects in

columns (2) and (3) relative to the count in column (1) due to baseline survey receipts with no food

items.
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Table A.9. Effect of Treatments on Fruit & Vegetable Spending as a Fraction of Food
Spending

Control Mean [SD]: 0.13 [0.22] (1) (2) (3)

Restricted 0.14∗∗∗ 0.15∗∗∗ 0.15∗∗∗

(0.02) (0.02) (0.02)

Immediate Choice 0.13∗∗∗ 0.13∗∗∗ 0.14∗∗∗

(0.02) (0.02) (0.02)

Choice with Notice 0.12∗∗∗ 0.12∗∗∗ 0.13∗∗∗

(0.02) (0.02) (0.02)

Choice with Commitment 0.20∗∗∗ 0.20∗∗∗ 0.19∗∗∗

(0.02) (0.02) (0.02)

Baseline Survey Fruit & Vegetable Fraction 0.09∗∗ 0.08∗

(0.04) (0.04)

Immediate - Restricted -0.01 -0.01 -0.00
(0.03) (0.03) (0.03)

Notice - Restricted -0.02 -0.02 -0.02
(0.03) (0.03) (0.03)

Commitment - Restricted 0.05∗ 0.05∗ 0.05
(0.03) (0.03) (0.03)

Notice - Immediate -0.01 -0.01 -0.01
(0.02) (0.02) (0.02)

Commitment - Immediate 0.06∗∗ 0.06∗∗ 0.05∗

(0.03) (0.03) (1.05)

Commitment - Notice 0.07∗∗∗ 0.07∗∗∗ 0.06∗∗

(0.03) (0.03) (1.18)

Wave Fixed Effects N N Y
Observations 1920 1896 1896
Clusters 567 560 560

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the

subject level. All specifications are linear random effects models.
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Table A.10. Effect of Waiting Period Prior to Shopping on Spending ($), by Subsidy Type

Subsidy Type & Dep. Var.: FV BG

(1) (2) (3) (4) (5) (6)

Waiting Period 2.01∗∗ 2.11∗∗ 1.60∗ 5.66∗∗∗ 5.53∗∗∗ 4.45∗∗∗

(0.95) (0.94) (0.91) (1.70) (1.69) (1.63)

Baseline Dep. Var. ($) 0.06 0.05 -0.02 -0.02
(0.07) (0.06) (0.02) (0.02)

Immediate Choice Mean [SD] 11.50 [10.32] 8.70 [9.76]

Wave Fixed Effects N N Y N N Y
Observations 926 926 926 262 262 262
Clusters 332 332 332 158 158 158

∗∗∗ ⇒ p < 0.01, ∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the

subject level. All specifications are linear random effects models.

Table A.11. Effect of Waiting Period Prior to Shopping on Spending ($), by Subsidy Type

Subsidy Type, Dep. Var.: FV, BG BG, FV

(1) (2) (3) (4) (5) (6)

Waiting Period 0.09 0.04 -0.46 0.90 0.94 0.79
(0.79) (0.79) (0.75) (0.67) (0.66) (0.67)

Baseline Dep. Var. ($) -0.01 -0.01 0.05∗∗ 0.06∗

(0.01) (0.01) (0.02) (0.03)

Immediate Choice Mean [SD] 7.02 [11.46] 2.26 [4.46]

Wave Fixed Effects N N Y N N Y
Observations 926 926 926 262 262 262
Clusters 332 332 332 158 158 158

∗∗ ⇒ p < 0.05, ∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the subject level. All

specifications are linear random effects models.
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Table A.12. Effect of Subsidy Commitment on Spending ($), by Subsidy Type

Subsidy Type & Dep. Var.: FV BG

(1) (2) (3) (4) (5) (6)

Commitment 1.58 1.56 0.73 -2.59 -2.82 -3.60
(1.35) (1.34) (1.37) (2.78) (2.87) (2.96)

Baseline Dep. Var. ($) 0.16 0.14 -0.03 -0.03
(0.11) (0.11) (0.05) (0.06)

Immediate Choice Mean [SD] 12.80 [11.21] 15.72 [16.68]

Wave Fixed Effects N N Y N N Y
Observations 565 565 565 150 150 150
Clusters 203 203 203 92 92 92

Standard errors in parentheses are clustered at the subject level. All specifications are linear random

effects models.

Table A.13. Effect of Subsidy Commitment on Spending ($), by Subsidy Type

Subsidy Type, Dep. Var.: FV, BG BG, FV

(1) (2) (3) (4) (5) (6)

Commitment -0.57 -0.64 -1.15 1.07 1.04 0.56
(1.01) (1.00) (1.02) (0.94) (0.95) (0.81)

Baseline Dep. Var. ($) -0.02 -0.04∗ 0.06 0.04
(0.02) (0.02) (0.06) (0.06)

Choice with Notice Mean [SD] 7.45 [11.29] 2.65 [4.17]

Wave Fixed Effects N N Y N N Y
Observations 565 565 565 150 150 150
Clusters 203 203 203 92 92 92

∗ ⇒ p < 0.10. Standard errors in parentheses are clustered at the subject level. All specifications are

linear random effects models.

47



Table A.14. Effect of Treatments on FV Spending ($) by Shopping Trip

Shopping Trip: (1) (2) (3) (4)

Restricted 6.71∗∗∗ 4.45∗∗∗ 3.51∗∗∗ 4.31∗∗∗

(1.26) (0.95) (1.20) (1.21)

Immediate Choice 4.95∗∗∗ 6.95∗∗∗ 6.45∗∗∗ 5.71∗∗∗

(1.06) (1.13) (1.30) (1.21)

Choice with Notice 8.49∗∗∗ 7.42∗∗∗ 5.98∗∗∗ 6.64∗∗∗

(1.28) (1.30) (1.44) (1.28)

Choice with Commitment 11.66∗∗∗ 8.67∗∗∗ 5.61∗∗∗ 6.53∗∗∗

(1.61) (1.42) (1.34) (1.42)

Baseline Survey Baked Good Spending ($) 0.05 0.07 0.06 0.09
(0.05) (0.07) (0.06) (0.07)

Wave Fixed Effects Y Y Y Y
Observations 549 491 457 439

∗∗∗ ⇒ p < 0.01. Standard errors in parentheses are heteroskedasticity-robust. All specifications are

linear OLS models.
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B Instructions

In this section, we include the instructions and protocols for each of the surveys that

the shoppers may have seen. For the baseline survey, that protocol includes the elic-

itation of time preferences. Assignment occurred after the baseline survey. The first

instructions shoppers received for their assigned treatment were given at the beginning

of their survey for Shopping Trip 1.

All shoppers saw an introduction identical to the control group. The instructions

for submitting pictures of receipts was also identical across treatments. Where the

individual treatments differed from the control group, we will indicate in their subsec-

tion.

B.1 Baseline

Hi Agents! This is the first survey of the 4-6-week grocery shopping study. You can

take this survey anywhere. You are required to have the following BEFORE accepting

this survey:

• A recent itemized receipt from a recent grocery shopping trip you took to a store

with a produce section.

• A blank piece of paper and pencil/pen.

When you have both required items available, you can begin the survey. There are

10 questions and 2 photos.

Have fun!

Thank you for your interest in our study. Our study seeks to investigate grocery

choices. The study will cover 6 weeks and will require that you submit receipts from

your grocery purchases over that timeframe. You will submit these receipts in the form

of a photo attached to a Field Agent Job. This Job may involve answering a series of

questions both during your shopping trip and in between shopping trips.

The payment for participation is $30 total ($1 per survey with the balance paid at

the end with the successful completion of all study requirements.
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In addition to the participation payments, the majority of participants will have

the opportunity to receive up to $40 in free groceries.

It is very important that all participants complete all 6 weeks of the study, so please

dont agree to participate unless you have time to finish the entire study.

As a bonus for completing this study, we have included three “Bonus Questions”

that offer you a chance to earn additional money. We will randomly choose agents to

receive this bonus money, so payment for this question is NOT guaranteed.

For these Bonus Questions, we are going to show you 3 different scenarios (2 now,

and 1 at the end of this survey) and ask you to select your preferred option in each

scenario.

For each Bonus Question you answer today, you will have about a 1 in 50 chance

of winning the amount determined by your selection. So, treat each Bonus Question

as if it will determine your actual bonus payment.

Additional money earned from any Bonus Question will be deposited directly into

your Field Agent account. However, you will have a choice about when to receive this

bonus.

As a reminder, you will be paid the full $30 for successfully completing the full study

no matter your answers to the bonus questions and whether or not you are selected for

bonus payment.

1. Bonus Question #1: In this question, your bonus grows larger the longer you

wait for it.

The earliest you can choose to receive your bonus is 1 week from today. If you

choose to receive it 1 week from today, it will be $50. If you choose to wait longer

to receive your bonusup to a maximum of 27 weeks from todayit will grow by

some amount.

Below, there are a number of combinations of waiting times and bonus amounts

that you can choose.

Which is your preferred option?
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(a) Receive $50 in 1 week

(b) Wait 2 weeks, receive $53

(c) Wait 3 weeks, receive $54

(d) Wait 5 weeks, receive $55

(e) Wait 7 weeks, receive $56

(f) Wait 9 weeks, receive $57

(g) Wait 11 weeks, receive $58

(h) Wait 13 weeks, receive $59

(i) Wait 16 weeks, receive $60

(j) Wait 19 weeks, receive $61

(k) Wait 23 weeks, receive $62

(l) Wait 27 weeks, receive $63

2. Bonus Question #2: This question is similar to Bonus Question #1, except

shifted by a week.

Here, you have the option of receiving the bonus today. Below are the combina-

tions of waiting times and bonus amounts that you can choose from.

Which is your preferred option?

(a) Receive $50 right away

(b) Wait 1 week, receive $53

(c) Wait 2 weeks, receive $54

(d) Wait 4 weeks, receive $55

(e) Wait 6 weeks, receive $56

(f) Wait 8 weeks, receive $57

(g) Wait 10 weeks, receive $58

(h) Wait 12 weeks, receive $59
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(i) Wait 15 weeks, receive $60

(j) Wait 18 weeks, receive $61

(k) Wait 22 weeks, receive $62

(l) Wait 26 weeks, receive $63

Great! For the next few questions, we want you to think about the group of people

with whom you share a budget for food.

If you are a member of a family living together, this is probably the entire household.

If you live with roommates and dont pool money together for food, this would mean

just you.

In general, think of the entire group you plan for when you go grocery shopping.

We will refer to this group as your food household from now on. We are now going to

ask some questions about your food situation. Please provide an answer as it relates

to your food household.

3. Which of these statements best describes the food eaten in your food household

in the last 30 days?

(a) Enough of the kinds of food we want to eat

(b) Enough, but not always the kinds of food we want to eat

(c) Sometimes not enough to eat

(d) Often not enough to eat

4. In the last 30 days, how often did you worry about whether your food would run

out before you got money to buy more?

(a) Almost always

(b) Most of the time

(c) About half of the time

(d) Some of the time
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(e) Almost never

5. In the last 30 days, how often did you feel like your food household couldnt afford

to eat well-balanced (healthy) meals because you couldnt afford it?

(a) Almost always

(b) Most of the time

(c) About half of the time

(d) Some of the time

(e) Almost never

6. Do you think your food household eats the right amount of fruits and vegetables?

(a) Yes, we eat the right amount

(b) No, we should eat more

(c) No, we should eat less

We are now going to ask some questions about your health situation.

7. How would you rate your physical health status?

(a) Excellent

(b) Very good

(c) Good

(d) Fair

(e) Poor

8. Thinking about the past couple weeks, how often do you find that you have

difficulty maintaining energy, focus, or attention?

(a) Almost always

(b) Most of the time
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(c) About half of the time

(d) Some of the time

(e) Almost never

Food Diary: You will need a piece of paper and a pencil for this activity. We

would like to know what a typical day of food consumption is like for you. If there are

any children in your food household, then we would also like to know what a typical

day of consumption is like for one child. To make this easy, just think about the food

you ate yesterday.

On a piece of paper, create four sections for yesterdays food: breakfast, lunch,

dinner, and snacks. In each section, try to remember and list everything you ate. If

you know the quantity you ate, please include it. If you do not remember the quantity,

please still list the item.

If there are any children in your food household, please make a separate chart for

one child.

See the example below, of what a food diary might look like. Once you complete

your food diary, please take a readable photo of it. Make sure your photo is clear and

in focus. Make sure that we can read your food diary entries.

Figure B.3. Example Food Diary

Shopping Receipt: In your study confirmation email, we asked you to begin

saving your receipts from your grocery shopping trips. Please take a photo of an

itemized receipt from your most recent Stock-Up grocery-shopping trip.

As a reminder, a “Stock-Up” shopping trip is a trip to a grocery storesomewhere

that has a produce section with multiple aisleswhere you purchased food or ingredients

to prepare multiple meals at home.
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Some additional requests:

• If your receipt is too long to fit into a readable photo, please neatly tear it into

two or more sections to put next to one another for the photo.

• Make sure your photo is clear and in focus. Make sure that we can read the items

listed on the receipt.

• Please take your picture with a vertical (portrait) orientation.

9. Bonus Question #3: Now that youve had a little more time to think about

Bonus Question #2, you have another chance to make a selection from the same

set of options in Bonus Question #2. This will not replace your answer to Bonus

Question #2: it is a different question and your choice from it may count sepa-

rately from Bonus Question #2.

Recall that, for this question, a $50 bonus is available today. Also recall that if

you wait to receive your bonusup to a maximum of 26 weeks from todayit will

increase as you wait longer.

Below are your options with different waiting times and bonus amounts that you

can choose.

Taking time to think about it, which is your preferred option?

(a) Receive $50 right away

(b) Wait 1 weeks, receive $53

(c) Wait 2 weeks, receive $54

(d) Wait 4 weeks, receive $55

(e) Wait 6 weeks, receive $56

(f) Wait 8 weeks, receive $57

(g) Wait 10 weeks, receive $58

(h) Wait 12 weeks, receive $59
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(i) Wait 15 weeks, receive $60

(j) Wait 18 weeks, receive $61

(k) Wait 22 weeks, receive $62

(l) Wait 26 weeks, receive $63

That is all the questions we have for you today. In the next few days, you will

see the first grocery-shopping survey of the study in your Field Agent app under the

heading “Just For You.” This survey will contain all of the instructions you will need

to complete the study.

Make sure to OPEN AND READ THE INSTRUCTIONS for your next survey

BEFORE your next grocery-shopping trip. This survey will include all instructions

for the study. You do not have to alter your shopping schedule for this survey, just

remember to begin your next survey before your next usual grocery shopping trip.

Remember that the store you go to MUST:

• Have a produce section with multiple aisles of fruits and vegetables.

• Provide itemized receipts.

If you have any questions or concerns about this study please email us at Sup-

port@Fieldagent.net. Put “Grocery Shopping Study” in the subject line.

See you soon!

B.2 Control

B.2.1 Common Introduction

Hi Agents!

Take this survey the next time you go on a grocery-shopping trip.

Remember that the store you go to must:

• Have a produce section with multiple aisles of fresh fruits & vegetables

• Provide an itemized receipt
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WAIT until you arrive at the store to do this survey. If you are not at the grocery

store right now, close the survey and re-open it when you arrive. If you are at the

grocery store right now, please continue with the survey.

You cannot go backwards in the study, so read and answer all questions carefully.

Have fun!

B.2.2 Common Receipt Submission

Now, go ahead and complete your shopping trip. The next screen will ask for a picture

of your itemized grocery receipt. Take a picture of the receipt before going home form

the store (its fine to be in your car or the parking lot)

When you have finished shopping and have paid for your purchases continue to the

next screen.

PHOTO 1: Take a photo of your itemized grocery shopping receipt while still at

the store. You can be in your car, but DO NOT LEAVE THE LOT.

• The receipt must be clear and in focus Your reimbursement is dependent upon

the receipt being clear and in focus.

• We must be able to read all of the items that you purchased today.

• Make sure we can see the name of the store you shopped at.

• Make sure we can see the date and time of your purchase.

• Please take the picture with a vertical orientation.

• If the receipt is too big to capture in one photo, carefully tear the receipt and

arrange it so that it can all fit into 1 picture.

Take a picture of your itemized grocery receipt.

That is all the questions we have for you today.

You must wait at least 5 days to complete your next grocery shopping trip survey.

If you have any questions, email us at Support@fieldagent.net before you submit

this survey. Put “Grocery Shopping Study” in the subject line.
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B.3 Restricted Subsidy

[Begin with Common Introduction]

For this grocery-shopping trip, we will reimburse you for some of your groceries.

Please read the instructions carefully.

Any item in the fruits and vegetables category will qualify for the partial reim-

bursement. Fruits and vegetables are defined below:

• Fresh fruits and vegetables

• Canned fruits and vegetables

• Frozen fruits and vegetables

• Processed or prepared products that simply contain some fruits and vegetables

do not qualify. For example, frozen fruit qualifies, but frozen juice concentrate

does not because of the added sugar. Cabbage qualifies, but prepared coleslaw

does not because of the added mayonnaise. Canned tomatoes qualify but canned

pasta sauce does not because of the added salt.

You will be reimbursed 30% of the price on all items on your receipt in the fruits

and vegetables category, up to a maximum reimbursement of $10.

For example:

• If you spend $30 on fruits and vegetables, you will receive a reimbursement of

(30% of $30) = $9.

• If you spend $25 on fruits and vegetables, you will receive a reimbursement of

(30% of $25) = $7.50.

• If you spend $33.33 or on fruits and vegetables, you will receive the maximum

reimbursement of $10.

Your reimbursement will be credited to your Field Agent account within 7 days of

this shopping trip. We will use the receipt you submit at the end of this survey to

calculate your reimbursement.
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Do you understand?

• Yes [Proceed to next question]

• No

[Continue with Common Receipt Submission]

B.4 Immediate Choice

[Begin with Common Introduction]

B.4.1 Common Choice Procedure

For this grocery-shopping trip, we will reimburse you for some of your groceries. You

will need to choose which types of foods to be reimbursed for.

Please read the instructions carefully.

There are two food categories for you to choose from:

1. Fruits and vegetables

2. Baked goods

Heres a list of what falls into each category:

Fruits and Vegetables:

• Fresh fruits and vegetables

• Canned fruits and vegetables

• Frozen fruits and vegetables

• Processed or prepared products that simply contain some fruits and vegetables

do not qualify. For example, frozen fruit qualifies, but frozen juice concentrate

does not because of the added sugar. Cabbage qualifies, but prepared coleslaw

does not because of the added mayonnaise. Canned tomatoes qualify but canned

pasta sauce does not because of the added salt.
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Baked Goods:

• Bread, biscuits and rolls

• Muffins, cakes and cupcakes

• Pies and tarts

• Crackers, chips, pretzels and other snacks do not qualify.

• In general, if you can buy it at a bakery, it counts. For example, sandwich bread

qualifies, but a prepared sandwich does not. Muffins, English muffins and bagels

qualify but a package of crackers does not.

For whichever category you choose, you will be reimbursed 30% of the price on all

items on your receipt in that category, up to a maximum reimbursement of $10.

For example:

• If you choose Fruits and Vegetables and spend $30 on items in that category, you

will receive a reimbursement of (30% of $30) = $9.

• If you choose Baked Goods and spend $25 on items in that category, you will

receive a reimbursement of (30% of $25) = $7.50.

• If you spend $33.33 or more on items in your chosen category, you will receive

the maximum reimbursement of $10.

Your reimbursement will be credited to your Field Agent account within 7 days of

this shopping trip. We will use the receipt you submit at the end of this survey to

calculate your reimbursement.

Which category would you like to get the 30% reimbursement on? [Randomized

list]

• Fruits and Vegetables

• Baked Goods
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Now, go ahead and complete your shopping trip. The next screen will ask for a

picture of your itemized grocery receipt. Take a picture of the receipt before going

home form the store (its fine to be in your car or the parking lot)

When you have finished shopping and have paid for your purchases continue to the

next screen.

[Continue with Common Receipt Submission]

B.5 Choice with Commitment

B.5.1 Pre-Shopping Survey

Hi Agents! We have 2 short surveys for you for your next grocery-shopping trip of

over $25. Well call these surveys 1) your “Planning Survey” and 2) your “Shopping

Survey.” This is survey 1 of 2: your Planning Survey.

Each week you will take this Planning Survey at least 4 hours, and no more than 48

hours BEFORE you head to the grocery store for a grocery shopping trip to purchase

food. Remember that the store you go to must:

• Have a produce section with multiple aisles of fruits and vegetables.

• Provide itemized receipts.

You MUST complete this Planning Survey at least 4 hours BEFORE you go to the

store for your shopping trip. Do not wait to complete this survey in the parking lot of

the store. When you are at the store, you will complete the Shopping Survey. If you

are already at the store, or will shop sooner than 4 hours from now, close the survey

and re-open it 4-48 hours before your next grocery trip. If you arent going on a grocery

shopping trip in the next 48 hours, close the survey and re-open it 4-48 hours before

your next grocery trip.

To verify that you have completed this survey between 4 and 48-hours before your

shopping trip, well compare the timestamp on your shopping receipt to the time you

submit this Planning Survey. If you will complete a grocery shopping trip in the next
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4-48 hours, please continue with the survey.

You cannot go backwards in the study, so read and answer all questions carefully.

Have fun!

For your upcoming grocery-shopping trip, we will reimburse you for some of your

groceries. In this survey, you will need to choose which types of foods to be reimbursed

for.

[Continue with Common Choice Procedure]

B.5.2 Shopping Survey

We asked you in the Planning Survey to wait a minimum of 4 hours before shopping

and completing this Shopping Survey. Tell us about how long it has been since you

completed your Planning Survey for this week. An estimate is OK. Well double check

for you.

If it has not been 4 hours, please wait to complete this Shopping Survey until it

has been at least 4 hours.

If it has been longer than 48 hours (2 days), we need you to complete a Make Up

Planning Survey. Don’t worry; we’ll direct you there.

About how long has it been since you completed your Planning Survey for this

grocery shopping trip?

• 4-48 hours

• 48 hours or more

Great! Lets get shopping.

For this grocery-shopping trip, we will reimburse you for some of your groceries.

You previously chose which types of foods to be reimbursed for. It is important that

you remember this correctly for us to reimburse you.

Which of the two categories did you choose to be reimbursed for?

1. Fruits and vegetables
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2. Baked goods

Heres a list reminding you of what falls into each category:

Fruits and Vegetables:

• Fresh fruits and vegetables

• Canned fruits and vegetables

• Frozen fruits and vegetables

• Processed or prepared products that simply contain some fruits and vegetables

do not qualify. For example, frozen fruit qualifies, but frozen juice concentrate

does not because of the added sugar. Cabbage qualifies, but prepared coleslaw

does not because of the added mayonnaise. Canned tomatoes qualify but canned

pasta sauce does not because of the added salt.

Baked Goods:

• Bread, biscuits and rolls

• Muffins, cakes and cupcakes

• Pies and tarts

• Crackers, chips, pretzels and other snacks do not qualify.

• In general, if you can buy it at a bakery, it counts. For example, sandwich bread

qualifies, but a prepared sandwich does not. Muffins, English muffins and bagels

qualify but a package of crackers does not.

For whichever category you chose, you will be reimbursed 30% of the price on all

items on your receipt in that category, up to a maximum reimbursement of $10.

Your reimbursement will be credited to your Field Agent account within 7 days of

this shopping trip. We will use the receipt you submit at the end of this Shopping

Survey to calculate your reimbursement.

[Continue with Common Receipt Submission]
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B.6 Choice with Notice

B.6.1 Pre-Shopping Survey

Hi Agents! We have 2 short surveys for you for your next grocery-shopping trip of over

$25. Well call these surveys 1) your Planning Survey and 2) your “Shopping Survey.”

This is survey 1 of 2: your Planning Survey.

Each week you will take this Planning Survey at least 4 hours, and no more than 48

hours BEFORE you head to the grocery store for a grocery shopping trip to purchase

food. Remember that the store you go to must:

• Have a produce section with multiple aisles of fruits and vegetables.

• Provide itemized receipts.

You MUST complete this Planning Survey at least 4 hours BEFORE you go to the

store for your shopping trip. Do not wait to complete this survey in the parking lot of

the store. When you are at the store, you will complete the Shopping Survey. If you

are already at the store, or will shop sooner than 4 hours from now, close the survey

and re-open it 4-48 hours before your next Stock Up grocery trip. If you arent going

on a Stock Up grocery shopping trip in the next 48 hours, close the survey and re-open

it 4-48 hours before your next Stock Up grocery trip.

To verify that you have completed this survey between 4 and 48-hours before your

shopping trip, well compare the timestamp on your shopping receipt to the time you

submit this Planning Survey. If you will complete a grocery shopping trip in the next

4-48 hours, please continue with the survey.

You cannot go backwards in the study, so read and answer all questions carefully.

Have fun!

For your upcoming grocery-shopping trip, we will reimburse you for some of your

groceries. When you begin your Shopping Survey this week, you will need to choose

which types of foods to be reimbursed for. Please read the instructions carefully.

There are two food categories for you to choose from:
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1. Fruits and vegetables

2. Baked goods

Heres a list of what falls into each category:

Fruits and Vegetables:

• Fresh fruits and vegetables

• Canned fruits and vegetables

• Frozen fruits and vegetables

• Processed or prepared products that simply contain some fruits and vegetables

do not qualify. For example, frozen fruit qualifies, but frozen juice concentrate

does not because of the added sugar. Cabbage qualifies, but prepared coleslaw

does not because of the added mayonnaise. Canned tomatoes qualify but canned

pasta sauce does not because of the added salt.

Baked Goods:

• Bread, biscuits and rolls

• Muffins, cakes and cupcakes

• Pies and tarts

• Crackers, chips, pretzels and other snacks do not qualify.

• In general, if you can buy it at a bakery, it counts. For example, sandwich bread

qualifies, but a prepared sandwich does not. Muffins, English muffins and bagels

qualify but a package of crackers does not.

For whichever category you choose, you will be reimbursed 30% of the price on all

items on your receipt in that category, up to a maximum reimbursement of $10.

For example:

• If you choose Fruits and Vegetables and spend $30 on items in that category, you

will receive a reimbursement of (30% of $30) = $9.
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• If you choose Baked Goods and spend $25 on items in that category, you will

receive a reimbursement of (30% of $25) = $7.50.

• If you spend $33.33 or more on items in your chosen category, you will receive

the maximum reimbursement of $10.

Your reimbursement will be credited to your Field Agent account within 7 days of

this shopping trip. We will use the receipt you submit at the end of your Shopping

Survey to calculate your reimbursement.

We will ask you at the store which category you would like to receive the 30%

reimbursement for (Baked goods or Fruits & Vegetables).

You will be required to answer that question BEFORE you finish shopping. Then,

you can check out and take a photo of your receipt.

(NOTE: If you miss the 4-48-hour window, your Shopping Survey will direct you

to a Make-Up Planning Survey. You will be required to re-take this Planning Survey

and wait another 4-48 hours before shopping.)

Select “I understand” to indicate that you have read the instructions and under-

stand the reimbursement offer.

B.6.2 Shopping Survey

Hi Agents! This is survey 2 of 2, your Shopping Survey. Take this survey once you are

at the grocery store for your grocery shopping trip. You can go to any grocery store

you typically shop at as long as it has a produce section and provides itemized receipts.

Remember that the grocery store you go to must:

• Have a produce section with multiple aisles of fruits and vegetables.

• Provide itemized receipts.

WAIT until you arrive at the store to do this survey. If you are not at the grocery

store right now, close the survey and re-open it when you arrive. If you are at the

grocery store right now, please continue with the survey and answer the questions

BEFORE you finish shopping.
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If you have missed your 4-48 hour window, you will be directed on how to take a

Make Up Planning Survey 4-48 hours before a Make-Up Shopping Survey. If you still

need to complete this shopping trip, that if perfectly fine, but wait until your next

grocery shopping trip to complete the Make-Up surveys. Accept the Make-Up survey

for further directions.

You cannot go backwards in the study, so read and answer all questions carefully.

Have fun!

We asked you in the Planning Survey to wait a minimum of 4 hours and a maximum

of 48 hours before shopping and completing this Shopping Survey. Tell us about how

long it has been since you completed your Planning Survey for this week. An estimate

is OK. Well double check for you.

If it has not been 4 hours, please wait to complete this Shopping Survey until it

has been at least 4 hours.

If it has been longer than 48 hours (2 days), we need you to complete a Make Up

Planning Survey. Dont worry, well direct you there.

About how long has it been since you completed your Planning Survey for this

grocery shopping trip?

• 4-48 hours

• 48 hours or more

Great! Lets get shopping.

[Continue with Common Choice Procedure]

[Continue with Common Receipt Submission]

67


	1 Introduction
	2 Experimental Design
	2.1 Recruitment
	2.2 Treatments
	2.3 Randomization
	2.4 Shopper Characteristics
	2.5 Attrition

	3 Hypotheses
	4 Results
	4.1 The Subsidy
	4.2 Agency and Subsidy Choice
	4.3 Waiting Periods
	4.4 Choice with Commitment
	4.5 Summary of Treatment Effects
	4.6 Subsidy choice as a commitment device
	4.7 Treatment effects across time
	4.8 Time preferences and treatment effects

	5 Discussion and Conclusion
	A Appendix Figures and Tables
	A.1 Classical Utility Maximization
	A.2 Impact of Treatments on Spending on BG
	A.3 Impact of Treatments on the Fraction of Spending on FV
	A.4 Impact of Treatments on Total Spending
	A.5 Impact of Treatments across Time

	B Instructions
	B.1 Baseline
	B.2 Control
	B.2.1 Common Introduction
	B.2.2 Common Receipt Submission

	B.3 Restricted Subsidy
	B.4 Immediate Choice
	B.4.1 Common Choice Procedure

	B.5 Choice with Commitment
	B.5.1 Pre-Shopping Survey
	B.5.2 Shopping Survey

	B.6 Choice with Notice
	B.6.1 Pre-Shopping Survey
	B.6.2 Shopping Survey



