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Abstract

Individuals' attention to future environmental implications of their behavior is of-

ten limited. We study whether simple reminders e�ectively promote investments

in plastic waste reduction, requiring immediate e�ort while collective bene�ts are

delayed. We conducted a natural �eld experiment with customers of a Swiss agri-

cultural association that delivers weekly food baskets with vegetables wrapped in

plastic bags. Treated customers received weekly reminders highlighting the option to

return plastic bags for reuse. We �nd that reminders are highly e�ective in reducing

plastic waste over the intervention period. Importantly, reminders are most e�ec-

tive if they are action-close, that is, when they raise attention in the situation and

at the time of the desired behavioral change. Our study provides insights into the

attentional mechanisms underlying reminder e�ects and highlights action-closeness

as an opportunity to e�ectively implement reminders in practice.
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1 Introduction

Plastic waste has become a major environmental issue for humanity (UNEP 2018). By

2015, approximately 6,300 million metric tons of plastic waste had been generated, 12%

of which had been incinerated, 79% was accumulated in land�lls and the environment,

and only around 9% was recycled (Geyer et al. 2017). Packaging dominates this �ow

of plastic waste (Dahlbo et al. 2018). In fact, plastic packaging is often discarded after

the �rst use and accounts for nearly 50% of all plastic waste globally (UNEP 2018).

Environmentally friendly alternatives to wasting plastics are source reduction, product

reuse, and recycling (Stein 1992, Hopewell et al. 2009). Plastic bags, for example, can

be reused several times, and the simple action of reuse yields signi�cant environmental

bene�ts (Bisinella et al. 2018). However, reducing the burden of plastic waste by product

reuse requires behavioral change (MacArthur 2017).

Even if most people have an intention to behave in an environmentally friendly way,

they often fail to do so in their daily lives. One explanation for this discrepancy between

intention and action is limited attention. Limited attention refers to decision makers'

cognitive constraints in paying attention to the full set of actions and their implications

(e.g., Kahneman 1973, Pashler 1998, Falkinger 2008, Dean et al. 2017, Ericson 2017).

Individuals with limited attention have a tendency to focus on salient aspects of behavior

and ignore less-salient implications (Kahneman et al. 1982, Bordalo et al. 2012, Tiefenbeck

et al. 2018). Accordingly, individuals tend to underinvest in activities with future bene�ts

when these involve salient immediate e�orts or costs (e.g., Charness and Gneezy 2009,

Karlan et al. 2016, Calzolari and Nardotto 2017). Reusing plastic bags, for instance,

is associated with up-front e�ort and laborious, dirty activities (Barr 2002), while the

collectivezed advantages are often not immediately obvious.

In this study, we examine whether reminders, and especially action-close reminders

can reduce limited attention and thereby enhance individual pro-environmental bahavior

by reusing plastic bags. Reminders can bridge the attentional gap between intention

and action as they bring essential implications of behavior to the top of the mind and

refocus attention to the desired behavior (Borgstede and Andersson 2010, Bordalo et al.

2012, Szilagyi and Adams 2012, Karlan et al. 2016). Action-close reminders, further,

intend to catch decision markers' attention in the situation and at the time of desired

behavioral change (Luyben 1980, Jacobs and Bailey 1982, Krendl et al. 1992, Werner

et al. 1998, Shearer et al. 2017). Therefore, action-close reminders may allow to overcome

limited attention and promote investments in activities with immediate costs and delayed

bene�ts.

We conducted a randomized controlled trial with 287 customers of a Swiss agricultural

association that o�ers subscriptions to weekly food baskets. The vegetables in the food
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baskets are often wrapped in plastic bags.1 The customers have the option and are

encouraged to return the plastic bags to the association for reuse. Prior to our study,

however, return rates were very low. As an intervention with the objective to increase

customers' use of the return option, we added weekly reminders to the food baskets.

Reminders were either provided as a �yer that was added to the food basket or as a

sticker that was directly attached to one of the plastic bags in the food basket. Both

reminder types were designed to revamp attention towards the return option for plastic

bags. Thus, we expect that the �yer as well as the sticker reminder increases customers'

return rates of the plastic bags in comparison to a control group with no reminder. The

sticker and �yer reminders di�ered in their respective proximity to action. Customers

noticed the sticker reminder when they held the respective plastic bag in their hands

and decided on whether to reuse or discard it. The �yer reminder, in contrast, was not

attached to a plastic bag. Thus, customers noticed the �yer reminder when they emptied

their food basket, but not necessarily when they decided on whether to reuse or discard

any of the plastic bags. Therefore, the action-close sticker reminders, in contrast to the

conventional �yer reminders, raise attention at the time and in the situation of decision-

making. Accordingly, we hypothesize that customers are more likely to return a plastic

bags marked with an action-close sticker reminder than an unmarked plastic bag.2

Overall, we �nd a statistically signi�cant and quantitatively large e�ect for both the

�yer and sticker reminders on plastic waste reduction. Relative to the pre-intervention

period, the increase in return rates of plastic bags during the intervention is on average

83% higher in the reminder treatments than in the control group. Remarkably, the im-

pacts of the �yer and the sticker reminders are stable during the �ve-week intervention

period, indicating that repeated reminders do not lose their e�ectiveness. We also ob-

serve higher return rates in the post-intervention period compared to the pre-intervention

period. However, the reminder e�ects are decreasing in the post-intervention period, sug-

gesting that in the long run, if no further reminders are provided, the reminder e�ects

will vanish and return rates will revert to baseline levels. In line with our hypotheses,

we further �nd that a reminder's proximity to action signi�cantly improves its e�ective-

ness. The probability of returning a bag with an action-close sticker reminder directly

attached to one of the plastic bags is up to 58% higher than the probability of returning

an unmarked bag in the sticker and the �yer treatment. With respect to unmarked bags,

we �nd no di�erence between the �yer and sticker treatments.

1Plastic packaging is necessary because of hygenic and handeling reasons. Many vegetables are wet
or covered with earth and thus must be seperated from others or they are loose and plastic bags help to
keep them together.

2Note that unmarked bags were present in the sticker and the �yer treatment. In the sticker treat-
ment, each food basket contained one plastic bag with a directly attached sticker reminder (marked bags)
while all other bags are without attached sticker reminders (unmarked bags). In the �yer treatment and
the control group there were solely unmarked bags.
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To the best of our knowledge, we are the �rst to investigate the role of a reminder's

proximity to action in comparison to conventional reminders. Previous studies have

solely focused on the e�ect of point-of-decision prompts to encourage di�erent types of

investment activities without comparing their impact to conventional reminders (Luyben

1980, Werner et al. 1998, Russell et al. 1999, Sussman and Gi�ord 2012, Allais et al.

2017, Shearer et al. 2017). Austin et al. (1993), as an exemption, show that sign prompts

improve recycling behavior when they are close to the point of decision. Together with

the visual reminder, however, they also vary the positioning of receptacles and, thus,

the e�ort associated with the recycling activity. In contrast, we directly compare the

e�ectiveness of action-close and conventional reminders. By showing that a reminder's

proximity to action is important by itself, we provide new evidence that action-close

reminders can more e�ectively bridge limited attention than conventional reminders.

Besides extending behavioral research on reminder e�ects (e.g., Apesteguia et al. 2013,

Altmann and Traxler 2014, Karlan et al. 2016, Calzolari and Nardotto 2017), our paper

adds to a growing number of �eld experiments that test the e�cacy of nudging to enhance

pro-environmental behavior. Reduced individual showering times (Tiefenbeck et al. 2018),

lower paper (Egebark and Ekström 2016) and meat consumption (Kurz 2018), general

household energy savings (Schultz et al. 2007, Allcott 2011, Werner et al. 2012, Allcott

and Rogers 2014), and recycling (Shearer et al. 2017) are only a few examples. Our

paper contributes to this literature by examining the e�ectiveness of reminders in a new

environmental setting, namely in the area of plastic waste reduction through reuse.

Our results provide important implications for the implementation of reminders in

practice. First, they suggest reminders as an e�ective, low-cost, and easy-to-implement

option to encourage pro-environmental behavior. Sustainable behavioral change may

therefore not require complex informational messaging or feedback (Wichman 2017) and

there are potentially large environmentally gains to be made from small interventions.

Second, reminders should optimally be issued at the time and in the situation when action

takes place in order to promote activities with immediate costs and delayed bene�ts.

The remainder of the paper is structured as follows. Section 2 outlines the �eld set-

ting, the experimental design, and the sample characteristics and randomization checks.

Section 3 lays out our experimental results, and Section 4 concludes.
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2 Field experiment

2.1 Field setting

We conducted our �eld experiment in cooperation with a Swiss agricultural association

that o�ers weekly compilations of organic farm products. These food baskets can be

bought through an annual subscription that is available for three di�erent types (meat,

vegetarian, or vegan) and in two sizes (large and small). The food baskets contain

regional, organic, and seasonal vegetables, and depending on the food basket type, eggs,

meat, or other farm products. The annual subscription includes 48 deliveries and four

(self-determined) holiday weeks per year for which the delivery is suspended. In terms

of distribution, the baskets are labelled with the customer name and are delivered every

week to 11 depots in the city of Bern. Customers can then pick up their food baskets

from one of these depots.

Since many vegetables are covered with earth (e.g., carrots or potatoes), loose (e.g.,

baby spinach), or wet (e.g., fresh salad), about 60% of the products in the food basket

are wrapped in plastic bags. For the partner association, reusing these plastic bags in the

delivery process is one of the most sustainable and �nancially viable packaging options.3

Therefore, next to the request of returning the basket, new subscribers are explicitly en-

couraged to return the plastic bags in their baskets to the depots for reuse. Although we

expect that food basket subscribers share a common intention to behave in an environ-

mentally friendly way, the return rate of the plastic bags prior to the intervention used

to be very low (16.7%).

2.2 Experimental design and procedure

We designed a �eld experiment to examine whether simple reminders, and particularly

action-close reminders, can encourage customers to return plastic bags for reuse.4 We

used a between-subject design with two experimental treatments and a control group. In

the control group, no reminder was in place. In the �yer treatment, a conventional �yer

was added to the food basket, reminding customers to return the plastic bags for reuse.5

3Research similarly suggests that plastic bags can be reused several times and have less environmental
impact than, for instance, organic cotton bags. Organic cotton bags have to be used at least 149 times to
o�set their climate impact; this is compared to 43 times for regular paper bags and once for low-density
polyethylene (LDPE) plastic bags (Bisinella et al. 2018).

4The experimental details were pre-registered on the American Economic Association's registry for
randomized controlled trials with the unique identifying number AEARCTR-0002523.

5The �yer was not directly attached to the food basket but put inside so customers in the depots could
not see them from the outside. We do not assume confounding e�ects from personal communication,
since customers pick up their baskets at individual times and in semi-public places, such as staircases or
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In the sticker treatment, the reminder was directly attached to one of the plastic bags (see

Figure 1). The provision of only one reminder per delivery week in each treatment should

ensure the comparability of the experimental groups and, at the same time, allow for an

evaluation of the action-closeness e�ect. The reminders in both experimental treatments

were equal in terms of content, layout, and size.6 Both types of reminders contained the

following information: �Please return the plastic bags. They can be reused.� The reuse

symbol was used to support the written information (see Figure A1 in Appendix A).

Figure 1: Reminder treatments

Customers were randomly assigned to the �yer treatment, sticker treatment, or control

group. To ensure an equal distribution in terms of depots' geographical locations and food

basket types, we strati�ed the sample according to the depots, basked types, and basket

sizes. The intervention took place for �ve delivery weeks from October 18 until November

15, 2017. During this period, treated customers received weekly reminders either in the

form of a �yer or in the form of a sticker attached to one of their plastic bags. Beyond

the intervention period, we tracked customers' returning behavior for two delivery weeks

before (pre-intervention period) and four delivery weeks after (post-intervention period)

the intervention. Plastic bags were thus tracked for eleven weeks in total, between October

4 and December 20, 2017. The timeline of the experiment is illustrated in Figure 2.

storage rooms, where they usually do not linger.
6Several studies indicate that simplicity, noticeability, and clearness may improve the e�ectiveness

of visual reminders (e.g., Kline and Beitel 2016). Furthermore, research suggests that adding a picture
that emphasizes the message may support its impact (e.g. Werner et al. 1998, Roberts et al. 2009). We
took these factors into account during the design process.
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Figure 2: Timeline of the experiment

The main challenge during the data collection process was to track the number of

returned plastic bags on an individual level. We therefore tagged every plastic bag with

an almost invisible ID label, indicating a unique identi�cation number for the customer

and the current delivery week (see Figure A2 in Appendix A). This procedure allowed us to

gather individual customer data on the number of plastic bags delivered and returned for

each week. To avoid confounds, the plastic bags that were returned during the experiment

were not reused directly but collected by the experimenters and reintroduced by the

organization after the end of the study.

2.3 Outcome measures

To investigate and compare the e�ects of the �yer and sticker reminders in general, we

employ the return rate per customer as our main outcome measure (see Sections 3.1 and

3.2). This variable is calculated using the number of returned plastic bags from each

delivery week divided by the total number of delivered bags per week.7 To evaluate

the e�ect of a reminder's proximity to action, we compare the probability of return for

plastic bags marked with action-close sticker reminders to the probability of return for

bags without attached sticker reminders in the �yer and the sticker treatments. The

comparison of marked plastic bags (i.e., bags with a sticker reminder attached) in the

sticker treatment with plastic bags in the �yer treatment allows us to identify the superior

e�ect of action-close compared to conventional reminders. The comparison of marked

and unmarked plastic bags within the sticker treatment further permits us to explore

a potential spillover e�ect of action-close reminders to those decision situations where

no action-close reminder is present. Our main dependent variable in these analyses is

a dummy variable indicating whether the plastic bag was returned for reuse or not (see

7Note that we analyze the returned plastic bags per delivery week, irrespectively of the time of
their return. This allows us to clearly attribute the plastic bag observations to the pre-, during-, or
post-intervention period.
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Section 3.3). In addition to the outcome measures, we use data on whether the food

basket itself was returned or not, the delivery week, and the customers' food basket

types, sizes, and depots as control variables.

2.4 Sample characteristics and randomization checks

337 customers of the agricultural association participated in our experiment. The return

rate of plastic bags in the pre-intervention period could not be observed for 50 customers

who were on holiday in either of the pre-intervention weeks.8 As the return rate in the

pre-intervention period is essential for our analyses (see Section 3.1), we consider the

remaining 287 customers as our �nal sample.9 Out of these 287 customers, 93 received

�yer reminders, 96 received sticker reminders, and 98 received no reminders. Baskets

contained on average 5.2 plastic bags with a standard deviation of 1.16. This leads to a

total of 7,760 plastic bag observations in our �nal data set. Figure 3 shows the number

of observations on both the individual- and bag-level of analysis.

Figure 3: Levels of analysis

Table 1 further provides the observed customer characteristics and the average re-

turn rates in the pre-intervention period for the whole study sample and for each treat-

ment group separately. Consistent with the randomization procedure, the average cus-

tomer does not di�er in terms of observed characteristics across treatments. In the

pre-intervention period, customers from the experimental groups returned slightly more

plastic bags than those in the control group (18% in each reminder group versus 14% in

the control group). However, according to the F -test, this di�erence is not signi�cant.

Since a balanced pre-intervention return rate is crucial for our analyses, we additionally

conduct a pairwise comparison. The two-sided t-tests, however, do not reject the null

8Holiday weeks during the intervention period were treated as missing observations for the respective
customers.

9The results for the total sample are robust and available upon request.
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hypothesis of an equal mean for the treatments and the control group (p=0.378 �yer vs.

control, p=0.317 sticker vs. control, p=0.864 sticker vs. �yer).

Table 1: Sample characteristics and randomization checks

Sample Control Flyer Sticker p-value

n= 287 n=98 n=93 n=96

Small basket 0.92 0.95 0.90 0.92 0.436

Big basket 0.08 0.05 0.1 0.09 0.436

Meat basket 0.30 0.32 0.30 0.28 0.867

Veggie basket 0.49 0.47 0.51 0.50 0.865

Vegan basket 0.21 0.21 0.19 0.22 0.903

Depot 1 0.13 0.15 0.13 0.10 0.601

Depot 2 0.05 0.04 0.05 0.05 0.903

Depot 3 0.04 0.02 0.05 0.04 0.499

Depot 4 0.04 0.04 0.05 0.03 0.745

Depot 5 0.02 0.02 0.02 0.02 0.999

Depot 6 0.11 0.09 0.13 0.10 0.705

Depot 7 0.15 0.16 0.14 0.16 0.900

Depot 8 0.01 0.01 0.01 0.01 0.999

Depot 9 0.13 0.13 0.13 0.14 0.992

Depot 10 0.12 0.11 0.10 0.15 0.569

Depot 11 0.20 0.21 0.18 0.20 0.862

Holiday weeks (intervention) 0.43 0.54 0.44 0.31 0.132

(0.82) (0.94) (0.81) (0.65)

Basket returned (intervention) 6.51 6.83 6.65 6.06 0.174

(2.94) (2.55) (2.79) (3.4)

Return rate (pre-intervention) 0.17 0.14 0.18 0.18 0.540

(0.25) (0.25) (0.23) (0.26)

Notes: The table reports means and standard deviations for continuous variables and percentage frequencies
for categorical variables for the full sample and for each treatment group individually. Standard deviations
are given in parentheses. For categorical variables, the p-value in the last column was obtained from a χ̃2-test
across all groups. For continuous variables, the p-value was obtained from an F -test.

3 Results

3.1 The impact of reminders on return behavior

To analyze the e�ect of reminders on return behavior, we compare the return rates across

treatments in the pre-, post- and intervention periods. Table 2 reports the average return

rates for each treatment group in each period.
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Table 2: Average return rates over periods

Pre-intervention Intervention Post-intervention

n=287 n=287 n=286

Control (n=98) 0.14 0.14 0.12

(0.25) (0.23) (0.20)

Flyer (n=93) 0.18 0.33*** 0.26***

(0.23) (0.29) (0.27)

Sticker (n=96) 0.18 0.32*** 0.22***

(0.26) (0.29) (0.25)

p (�yer vs. control) 0.378 <0.001 <0.001

p (sticker vs. control) 0.317 <0.001 0.003

Notes: The table shows the average return rate across treatments in the pre-, post-, and intervention periods. Standard
errors are reported in parentheses. The lower sample size in the post-intervention period is due to one customer who
unsubscribed during the intervention. The p-values report the results of two-sided t-tests for unrelated samples.

While there are no signi�cant di�erences across treatments before the intervention,

we observe signi�cantly higher return rates in the �yer and sticker treatments than in the

control group during the intervention period. This also applies for the post-intervention

period. Figure 4 displays the mean di�erences in return rates between the intervention

and pre-intervention periods. The graph shows that the mean return rate in the control

group does not change over the periods, whereas we observe a sharp increase in the �yer

and sticker reminder treatments. The standard error bars indicate statistically signi�cant

di�erences between both experimental treatments and the control group, but not between

the �yer and sticker treatments.

In addition, we use the following di�erence-in-di�erence regression model to analyze

the reminder e�ects:

yi,t = β0 + β1Flyeri + β2Stickeri + β3Periodt

+ β4Flyeri ∗ Periodt + β5Stickeri ∗ Periodt + εi,t,
(1)

where yi,t is the return rate of customer i in period t. We consider two treatment

dummy variables: the Flyeri dummy and the Stickeri dummy. Both treatment dummies

are 0 for the control group and take on the value 1 if the customer is assigned to the

�yer or the sticker treatment, respectively. We also include the common time e�ect

Periodt, which is 1 for the intervention period and 0 for the pre-intervention period. Our

main coe�cients of interest are the interaction terms between the period dummy and

the treatment dummies. These interaction terms indicate the di�erences in the pre- and

intervention period return rates between the reminder treatments and the control group.
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Notes: Each bar indicates the change of the mean return rates during the intervention
compared to the pre-intervention period. The error bars represent the mean ± the
standard error of the mean.

Figure 4: Mean di�erences in return rates

Table 3: Di�erence-in-di�erence estimation: Return rate per customer

1 2

Flyer 0.031 0.032
(0.035) (0.035)

Sticker 0.037 0.040
(0.037) (0.037)

Period -0.000 -0.068∗∗

(0.014) (0.026)
Flyer x Period 0.157∗∗∗ 0.161∗∗∗

(0.025) (0.025)
Sticker x Period 0.141∗∗∗ 0.154∗∗∗

(0.024) (0.025)
Baskets returned 0.029∗∗∗

(0.010)
Constant 0.144∗∗∗ 0.029∗∗∗

(0.025) (0.098)

N 574 574
Customers 287 287
R2 0.086 0.106

Notes: Speci�cations 1 and 2 present results of a di�erence-in-di�erence regression.
Robust standard errors clustered on the individual level are in parentheses. The de-
pendent variable is the plastic bag return rate per customer. Flyer and Sticker are
dummy variables equal to 1 for customers in the �yer or sticker treatment, respectively,
and 0 otherwise. The dummy variable Period is 1 for the intervention period and 0 for
the pre-intervention period. Speci�cation 2 further includes the number of returned
food baskets. ∗, ∗∗, and ∗∗∗ document signi�cance at the 10%, 5%, and 1% levels.
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In all model speci�cations, standard errors are clustered on the customer level.

Table 3 presents the estimated coe�cients of Model 1. In line with the descriptive

statistics, Speci�cation 1 con�rms the large and signi�cant reminder e�ect. More specif-

ically, the coe�cients of the interaction terms between the period dummy and the �yer

or sticker dummy are of similar magnitude and statistically signi�cant. Compared to the

control group, the di�erential change over periods is 16 percentage points for the �yer

group and 14 percentage points for the sticker group. This is equal to a relative increase

in the return rates of 83% in the �yer treatment and 78% in the sticker treatment. The

results suggest that the sticker and �yer reminders are similarly e�ective in promoting

returning behavior. In fact, we cannot reject the null hypothesis that the �yer and the

sticker treatments have the same impact on customers' return rates (p=0.801, Wald test).

In Speci�cation 2, we additionally control for the number of returned food baskets

per customer i in period t. As customers usually return all packaging materials together,

it is not surprising that we observe a positive and statistically signi�cant association

between returned food baskets and returned plastic bags. Importantly, the inclusion of

this variable does not alter the treatment e�ects.10 To sum up, the �yer as well as the

sticker reminders have a large impact on return rates. These reminder e�ects are similar

to or higher than those detected in previous work (Werner et al. 1998, Osbaldiston and

Schott 2012, Sussman et al. 2013, Altmann and Traxler 2014, Calzolari and Nardotto

2017).

3.2 Reminder e�ects over time

Beyond the analysis of the overall e�ect, we are further interested in the development of

the reminder e�ects over time. Figure 5 provides descriptive evidence for the return rates

over the delivery weeks. During the intervention period (week 3-7; situated between the

two vertical lines), customers strongly reacted to the reminders, with a peak return rate

of 40% in the �yer treatment and 38% in the sticker treatment in week six.

To further study this time trend, we estimate the reminder e�ects during the inter-

10Considering the week of delivery in a di�erence-in-di�erence model with random e�ects for customers
has no major bearing on the outcomes (see Table B1, Appendix B). As Table B2 in Appendix B further
shows, the results stay robust when looking at the absolute number of plastic bags returned during
the invention period in a Poisson regression model. Additional random e�ects regressions reveal that
considering the week of return (in addition to the week of delivery) has no major impact. These results
are available on request.
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Figure 5: Return rates per treatment over weeks

vention period with the following random e�ects model:

yi,t = β0 + β1Flyeri + β2Stickeri + β3Weekt

+ βF lyeri,t ∗Weekt + βStickeri,t ∗Weekt + νi + εi,t,
(2)

where yi,t is the return rate of plastic bags that were delivered to customer i in week t.

The predictors Flyeri and Stickeri are binary variables, showing customers' assignments

to the �yer or sticker treatment. To capture the time trend in return behavior, we include

the variable Weekt (continuous, ranging from 3 to 7) and the corresponding interactions

with the treatment dummies. The term νi indicates random, customer-speci�c deviations

from the average, and εi,t is the random error term. Table 4 provides the estimates of

Model 2.

The coe�cient estimates for the �yer and sticker treatments are signi�cant and of

remarkable magnitude. These observed reminder e�ects do not di�er from each other

(Wald test p=0.953). Note that the treatment coe�cients represent the reminder e�ect

in the �rst week of the intervention period. The interactions of the treatment dummies

and the intervention weeks are positive but small in size and not signi�cant. This con�rms

the temporal stability of the reminder e�ects during the intervention. As Speci�cation 2

shows, both treatment coe�cients slightly drop in size but stay signi�cant at the 5% level

when including depot-�xed e�ects and controlling for the pre-intervention return rate, the

type, size, and number of returned food baskets. Again, we observe that the number of

returned baskets has a positive and statistically signi�cant e�ect on the return rate of
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Table 4: Random e�ects regression: Return rate per customer and delivery week

1 2

Flyer 0.151∗∗ 0.117∗∗

(0.063) (0.055)
Sticker 0.147∗∗∗ 0.117∗∗

(0.056) (0.047)
Week 0.003 0.003

(0.006) (0.006)
Flyer x Week 0.007 0.007

(0.010) (0.010)
Sticker x Week 0.006 0.006

(0.009) (0.009)
Baskets returned 0.045∗∗

(0.019)
Return rate pre-intervention 0.800∗∗∗

(0.046)
Big basket 0.052

(0.038)
Meat basket 0.047∗

(0.026)
Veggie basket 0.059∗∗

(0.024)
Constant 0.131∗∗∗ -0.080∗

(0.038) (0.046)

FE Depot No Yes
N 1,390 1,390
Customers 287 287
sd (customers) 0.251 0.147
R2 overall 0.066 0.447
Wald Chi2 35.33 635.48
Rho 0.602 0.342

Notes: Speci�cations 1 and 2 present results of a random e�ects model with random
e�ects for customers. Robust standard errors clustered on the individual level are
in parentheses. The dependent variable is the return rate per customer and delivery
week. Flyer and Sticker are dummy variables equal to 1 for customers in the �yer
or sticker treatment, respectively, and 0 otherwise. The variable Week is continuous,
ranging from 3 to 7, and represents the delivery week in the intervention period. In
Speci�cation 2, the control variables include the number of baskets returned, the return
rate in the pre-intervention period, dummy variables for the basket sizes (small baskets
used as a reference) and the basket types (vegan baskets used as a reference), and �xed
e�ects (FE) for depots. ∗, ∗∗, and ∗∗∗ document signi�cance at the 10%, 5%, and 1%
levels.
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plastic bags. Furthermore, customers with vegetarian and meat food baskets return sig-

ni�cantly more plastic bags for reuse than those with vegan baskets as a reference. These

time-related results suggest that reminders, regardless of their form, have a persistent

positive e�ect on pro-environmental behavior, even when they are repeatedly applied.11

Customers do not seem to get used to the reminder information. This is congruent with

earlier �ndings in environmental (Allcott and Rogers 2014) and non-environmental con-

texts (Kast et al. 2012, Apesteguia et al. 2013, Altmann and Traxler 2014, Calzolari and

Nardotto 2017).

Notes: Each bar indicates the change in mean return rates. The error bars represent the
mean ± the standard error of the mean.

Figure 6: Mean di�erences in return rates in the post-intervention period

We further investigate the post-intervention e�ects of our reminder treatments. Fig-

ure 6 delivers a graphical illustration of the mean di�erences in return rates during the

post- vs. pre-intervention period and the post- vs. intervention period. Panel A shows

a slight decrease in return behavior in the control group and an increase in both re-

minder treatments during the post-intervention period compared to the pre-intervention

period. Panel B, on the other hand, illustrates the clear reduction of the post-intervention

treatment e�ects, when compared to the intervention period. Along with the graphical

illustartion in Figure 5, this result suggests that in the long run if no reminders are

present, the reminder e�ects will vanish and return rates will revert to baseline levels.

We also address these trends by applying a di�erence-in-di�erence model, similar to

Model 1. Table 5 reports the estimates that support the initial impressions of Figure 6.

11The results stay robust when regressing the absolute number of plastic bags in a Poisson version of
Model 2 (see Table B3 in Appendix B).
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Here, the Periodt indicator takes the value of 1 for the post-intervention period and 0

for the pre-intervention period (Speci�cations 1 and 2) or for the intervention period

(Speci�cations 3 and 4). Speci�cations 1 and 2 show that, in comparison to the pre-

intervention period, the �yer and sticker reminders have a signi�cant positive e�ect on

return rates in the post-intervention period. Nevertheless, Speci�cations 3 and 4 reveal

that the post-intervention reminder e�ects are signi�cantly lower than those observed

during the intervention period. This is particularly the case for the sticker reminders,

for which we observe a decrease of up to 8.9 percentage points (see Speci�cation 4).12

Taken together, our �ndings suggest that once we stop enclosing reminders, the impact

of both treatments decreases over time. This indicated decay is consistent with existing

literature, showing that consumers are very slow in taking up new habits on the basis

of reminders (Kast et al. 2012, Calzolari and Nardotto 2017) or on the basis of point-of-

decision prompts (Sussman and Gi�ord 2012, Allais et al. 2017).

Table 5: Post-intervention di�erence-in-di�erence regression

Pre vs. Post Intervention vs. Post

1 2 3 4

Flyer 0.035 0.037 0.189∗∗∗ 0.195∗∗∗

(0.035) (0.035) (0.038) (0.037)
Sticker 0.041 0.044 0.179∗∗∗ 0.195∗∗∗

(0.037) (0.037) (0.038) (0.038)
Post-intervention -0.016 -0.047∗∗ -0.018 0.015

(0.016) (0.021) (0.013) (0.016)
Flyer x Post-intervention 0.097∗∗∗ 0.096∗∗∗ -0.057∗∗ -0.063∗∗

(0.032) (0.032) (0.027) (0.026)
Sticker x Post-intervention 0.059∗∗ 0.062∗∗ -0.080∗∗∗ -0.089∗∗∗

(0.024) (0.025) (0.020) (0.020)
Baskets returned 0.026∗∗ 0.028∗∗∗

(0.010) (0.008)
Constant 0.140∗∗∗ 0.100∗∗∗ 0.143∗∗∗ 0.031

(0.025) (0.029) (0.023) (0.039)

N 572 572 572 572
Customers 286 286 286 286
R2 0.034 0.048 0.089 0.116

Notes: Speci�cations 1-4 present the results of a di�erence-in-di�erence regression with robust standard errors
clustered on the individual level in parentheses. The dependent variable is the return rate per customer. The
dummy variables Flyer and Sticker indicate the assignment of a customer to the �yer or sticker treatment,
respectively. In Speci�cations 1 and 2, the dummy variable Post-intervention is 1 for the post-intervention
period and 0 for the pre-intervention period. In Speci�cations 3 and 4, the dummy variable Post-intervention
is 1 for the post-intervention period and 0 for the intervention period. Speci�cations 2 and 4 further include
the number of returned food baskets. ∗, ∗∗, and ∗∗∗ document signi�cance at the 10%, 5%, and 1% levels.

12Table B4 in Appendix B supports these results with separate estimates for each week of the
post-intervention period. The �yer reminder e�ect seems to be slightly more persistent over the post-
intervention period than the sticker reminder e�ect. However, except for the last week, we cannot reject
the null hypothesis of identical e�ects at conventional signi�cance levels.
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3.3 The impact of the reminders' proximity to action on return

behavior

This section provides an in-depth analysis of whether a reminder's proximity to action has

an e�ect on return behavior. In our setting, the sticker reminder worked as an action-

close reminder for plastic bags with a reminder directly attached, catching customers'

attention when they decide to discard or return the plastic bag. For unmarked bags,

on the other hand, the �yer and sticker reminders constituted conventional reminders.

We thus investigate the question of whether a plastic bag with an action-close sticker

reminder is more likely to be returned than any other, unmarked bag. We apply the

following logistic regression models:

ln(
P (yb,i)

1− P (yb,i)
) = β0 + β1ActionCloseCb + δw + νi + εb,i, (3a)

ln(
P (yb,i)

1− P (yb,i)
) = β0 + β1ActionCloseFb + δw + νi + εb,i, (3b)

ln(
P (yb,i)

1− P (yb,i)
) = β0 + β1ActionCloseSb + δw + νi + εb,i, (3c)

where yb,i is a dummy variable indicating whether the plastic bag b delivered to cus-

tomer i has been returned or not. Because we want to di�erentiate the direct e�ect of the

action-close sticker reminder, we con�ne our analysis to those bags with a sticker attached

in the sticker treatment and use the unmarked bags of the control (Model 3a), the �yer

(Model 3b), and the sticker treatment (Model 3c) as the comparison group. Accordingly,

the indicators ActionCloseCb, ActionCloseFb, and ActionCloseSb are binary variables,

taking the value 1 if plastic bag b had a sticker reminder attached (action-close reminder)

and 0 for all unmarked bags from the control group, the �yer treatment, and the sticker

treatment, respectively. In our analyses, we further include �xed e�ects for the delivery

weeks (δw).
13 As before, the term νi indicates random e�ects at the customer level, and

εb,i captures any other unmodeled e�ects.

Table 6 reports the estimated odds ratios of Models 3a, 3b, and 3c for the interven-

tion period. The results show a strong positive and signi�cant e�ect of the action-close

reminder on the probability that a plastic bag is returned. In Speci�cation 1, the odds

ratio of the action-close reminder indicates that the odds of returning are 14.7 times

higher for bags with a sticker reminder attached than for bags in the control group.

Speci�cation 4 suggests that the odds of returning bags with an action-close reminder are

13The outcomes are hardly a�ected if we do not control for the week of delivery. Results are available
upon request.
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2.4 times higher than for bags in the �yer treatment. Adding the set of control variables

in Speci�cations 2 and 5 further supports these �ndings. In Speci�cations 3 and 6, we

additionally test the time e�ect by including the week variable as a continuous measure

for the week of the intervention period (ranging from 3 to 7). As we can see, the interac-

tions of the week variable and the dummy indicators ActionCloseCb and ActionCloseFb

are insigni�cant, con�rming the stability of the action-closeness e�ect over time.14 The

action-closeness e�ect is also supported by the estimates of Model 3c, where we compare

the return rates of plastic bags with and without reminder stickers within the sticker

treatment. Speci�cation 9, for example, shows that the odds for returning a bag with a

sticker attached are almost 5 times higher than the odds for returning an unmarked bag

in the sticker treatment.15

To illustrate the e�ect sizes, Figure 7 provides the predicted probabilities for returning

a plastic bag with and without a sticker reminder in Speci�cations 1, 4, and 7. Whereas

the probability for returning a bag with a sticker reminder attached is about 41%, the

probability for returning an unmarked bag is 14% in the control, 29% in the �yer, and 26%

in the sticker treatment. Using an action-close instead of a conventional reminder there-

fore increases the probability that a plastic bag is returned for reuse by 12�15 percentage

points or, on a relative basis, by 41�58%. We also �nd a strong e�ect of action-closeness

in comparison to the control group, where the di�erence in probability is approximately

26 percentage points or 200%.

14Step-by-step inclusion of control variables shows that our results are robust. Regressions available
upon request.

15We �nd similar and slightly stronger results when adding random e�ects for the delivery weeks in
a mixed e�ects regression model (see Table B5 in Appendix B).
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Table 6: Random e�ects logit regression: Odds that a plastic bag is returned

Model 3a Model 3b Model 3c

1 2 3 4 5 6 7 8 9

Action-close 14.670∗∗∗ 12.023∗∗∗ 19.381∗∗∗ 2.410∗∗ 2.240∗∗∗ 5.103∗∗ 3.191∗∗∗ 3.179∗∗∗ 4.966∗∗∗

(7.090) (3.989) (13.650) (0.875) (0.595) (3.259) (0.467) (0.461) (2.704)
Baskets returned 1.058 1.057 1.092∗ 1.092∗ 1.003 1.003

(0.057) (0.056) (0.053) (0.053) (0.053) (0.052)
Return rate pre-intervention 188.537∗∗∗ 173.836∗∗∗ 103.817∗∗∗ 101.155∗∗∗ 280.545∗∗∗ 253.220∗∗∗

(112.295) (103.139) (61.579) (59.688) (173.210) (154.014)
Big basket 1.120 1.122 1.802∗ 1.810∗ 1.095 1.088

(0.663) (0.655) (0.607) (0.608) (0.573) (0.561)
Meat basket 1.901 1.841 2.144∗∗ 2.099∗∗ 2.916∗∗ 2.830∗∗

(0.856) (0.817) (0.800) (0.779) (1.271) (1.207)
Veggie basket 1.399 1.411 1.961∗ 1.975∗ 1.836 1.866

(0.539) (0.536) (0.687) (0.688) (0.716) (0.719)
Week 1.097 1.164∗∗ 1.087

(0.080) (0.077) (0.066)
Action-close x Week 0.895 0.844 0.903

(0.109) (0.097) (0.085)
Constant 0.027∗∗∗ 0.010∗∗∗ 0.009∗∗∗ 0.171∗∗∗ 0.021∗∗∗ 0.014∗∗∗ 0.092∗∗∗ 0.006∗∗∗ 0.007∗∗∗

(0.012) (0.007) (0.007) (0.053) (0.014) (0.010) (0.034) (0.004) (0.005)

FE Depot No Yes Yes No Yes Yes No Yes Yes
FE Delivery week Yes Yes No Yes Yes No Yes Yes No
N 2,081 2,076 2,076 2,108 2,108 2,108 1,920 1,892 1,892
Customers 143 142 142 144 144 144 75 74 74
sd (customers) 2.396 1.339 1.316 1.901 1.150 1.144 2.200 1.031 1.011
Wald Chi2 43.25 159.2 138.09 17.77 113.61 113.68 92.99 30124 29441
Rho 0.636 0.353 0.345 0.523 0.287 0.285 0.595 0.244 0.237

Notes: Speci�cations 1�9 present the results of a logistic regression with random e�ects for customers. Robust standard errors clustered on the individual level are in parentheses. Estimates
are presented in odds ratios. The dependent variable is a dummy variable indicating whether the plastic bag was returned or not. The dummy variable Action-close is 1 if the plastic bag
had a sticker reminder attached and 0 for unmarked bags in the control group (Speci�cations 1�3), the �yer treatment (Speci�cations 4�6), and the sticker treatment (Speci�cations 7�9). In
Speci�cations 2, 5, and 8, the control variables include the number of baskets returned, the return rate in the pre-intervention period, and dummy variables for the basket sizes (small baskets
as a reference) and the basket types (vegan baskets as a reference). We also use �xed e�ects (FE) for the depots and delivery weeks. Speci�cations 3, 6, and 9 include the week variable as a
continuous measure for the weeks of the intervention period (ranging from 3�7). ∗, ∗∗, and ∗∗∗ document signi�cance at the 10%, 5%, and 1% levels.
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Notes: Predicted probabilities that a plastic bag is returned, based on the logistic regression
models 3a, 3b, and 3c. The error bars report the 95% con�dence intervals.

Figure 7: Action-closeness e�ect

While we so far focused on the e�ect of an action-close sticker reminder on return

behavior, we now further investigate the unmarked bags that were returned within the

sticker treatment. The main question here is to what extent the total impact of the

sticker reminders was also driven by a spillover e�ect on unmarked plastic bags. We

therefore compare the probabilities for returning plastic bags without a sticker attached

across the experimental treatments and dismiss plastic bags with stickers attached from

the following analyses. Table 7 presents the estimates of the following logistic regression

model, including random e�ects for customers:

ln(
P (yns,i)

1− P (yns,i)
) = β0 + β1Flyeri + β2Stickeri + νi + εns,i. (4)

The dummy variable yns,i indicates whether the unmarked plastic bag ns delivered to

customer i has been returned or not. The indicators Flyeri and Stickeri are binary

variables indicating the assignment of customer i to the �yer or sticker treatment, respec-

tively. The term νi represents customer-speci�c random e�ects, and εns,i is the random

error term. We additionally use �xed e�ects to control for the delivery weeks.

Table 7 displays the estimated odds ratios of Model 4. As we can see in Speci�cation 1,

both reminder treatments have a positive and statistically signi�cant e�ect on the return

probability of unmarked plastic bags compared to the control group. Focusing on the

sticker treatment, we observe that the odds of returning a bag are 3.6 times higher for

unmarked plastic bags in the sticker treatment than for bags in the control group. This

indicates that the positive e�ect of the sticker treatment is not solely driven by bags with
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action-close stickers attached but also by spillovers of the sticker reminders to unmarked

plastic bags. According to the Wald test, there is no statistically signi�cant di�erence

between the sticker and the �yer treatment with respect to unmarked bags (p=0.293).

We can also con�rm that these results are robust, once we include our set of controls,

and persistent over the intervention period (see Speci�cations 2 and 3).

Table 7: Random e�ects logit regression: Odds that an unmarked bag is returned

1 2 3

Flyer 5.634∗∗∗ 4.692∗∗∗ 3.388∗∗

(2.582) (1.394) (1.899)
Sticker 3.661∗∗∗ 2.953∗∗∗ 3.063∗∗

(1.702) (0.852) (1.693)
Baskets returned 1.104∗∗ 1.103∗∗

(0.051) (0.051)
Baseline return rate 342.328∗∗∗ 325.474∗∗∗

(158.825) (150.076)
Big basket 2.078∗∗ 2.084∗∗

(0.747) (0.742)
Meat basket 2.117∗∗ 2.049∗∗

(0.699) (0.672)
Veggie basket 1.892∗∗ 1.911∗∗

(0.577) (0.579)
Week 1.099

(0.081)
Flyer x Week 1.063

(0.106)
Sticker x Week 0.993

(0.095)
Constant 0.025∗∗∗ 0.003∗∗∗ 0.003∗∗∗

(0.010) (0.002) (0.002)

FE Depot No Yes Yes
FE Delivery week Yes Yes No
N 4,984 4,923 4,923
Customers 212 209 209
sd (customers) 2.417 1.312 1.302
Wald Chi2 52.5 234.20 215.41
Rho 0.640 0.344 0.340

Notes: Speci�cations 1�3 present the results of a logistic regression with random e�ects for cus-
tomers. Robust standard errors clustered on the individual level are in parentheses. Estimates are
presented in odds ratios. The dependent variable is a dummy variable indicating whether a plastic
bag without a sticker attached was returned or not. The dummy variables Flyer and Sticker indi-
cate the assignment of a customer to the �yer or sticker treatment, respectively. In Speci�cations
2 and 3, the control variables include the return rate in the pre-intervention period, the number
of baskets returned, and dummy variables for basket sizes (small baskets used as a reference) and
basket types (vegan baskets used as a reference). We also include �xed e�ects (FE) for depots.
In Speci�cations 1 and 2, we consider �xed e�ects for the delivery weeks, whereas Speci�cation
3 includes the week variable as a continuous measure for the weeks of the intervention period
(ranging from 3-7). ∗, ∗∗, and ∗∗∗ document signi�cance at the 10%, 5%, and 1% levels.

Taken together, our �ndings suggest that a reminder's proximity to the decision-
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making situation is a crucial feature for its e�ectiveness. In our setting, we �nd that

plastic bags with action-close sticker reminders attached are signi�cantly more likely to

be returned for reuse than unmarked bags in either of the treatment groups. This is

an important and novel result, as previous studies has mainly focused on action-close

prompts for encouraging pro-environmental behavior and do not compare the e�ects to

conventional reminders (Austin et al. 1993, Houghton 1993, Sussman and Gi�ord 2012,

Sussman et al. 2013, Shearer et al. 2017). Within the sticker treatment, we can further

show that action-close reminders also increase the probability of returning unmarked bags

for reuse. This leads to a similar improvement as the conventional �yer reminder. Such

spillover e�ects were mentioned in previous work (e.g., Rea et al. 1987) but have received

minor attention so far.16 Overall, we conclude that action-close reminders have the po-

tential to lever the bene�ts of conventional reminders on pro-environmental behavior,

even when they are not applied to every single decision-making situation.

4 Discussion

In this paper, we investigate the e�ect of reminders on pro-environmental behavior as

measured by food basket customers' propensity to return plastic bags for reuse. Our

results show that weekly �yer and sticker reminders increase the return rates of plastic

bags by 83% relative to a control where no reminders were present. Interestingly, the

reminder e�ects unfold from the beginning of the intervention and persist over the entire

intervention period. However, the reminder treatment e�ects decrease during the post-

intervention period where reminders were no longer handed out. These dynamics suggest

that in the long run return rates will be back to baseline. While there is a lot of evidence

documenting the di�culty of changing human behavior in the long term (e.g., Kast et al.

2012, Sussman and Gi�ord 2012, Calzolari and Nardotto 2017), our results persume

that this is also the case for people who are already motivated and sensitized to the

desired behavior. In addition, by contrasting the return rate of plastic bags that were

marked with an action-close sticker reminder and unmarked plastic bags, we further �nd

that action-closeness has a strong e�ect on return rates for marked plastic bags. The

probability of returning a bag with a sticker reminder directly attached is about 41%,

while for unmarked bags it is on average about 29% in the �yer, 26% in the sticker, and

14% in the control treatment.

Overall, our research suggests that reminders are e�ective interventions to promote

pro-environmental behavior. We explain this e�ect by reminders' ability to increase the

16Rea et al. (1987) show that light usage in private o�ces is signi�cantly reduced when reminder
stickers are attached to light switches. This e�ect holds for o�ces with and without stickers.
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salience and accordingly customers' attention to behavior that is in accordance with their

intentions (Borgstede and Andersson 2010, Karlan et al. 2016, Calzolari and Nardotto

2017). Importantly, reminders are most e�ective when customers consider them in close

proximity to action, i.e., when reminders bring desired behavior to the top of the mind

in the decision-making situation and at the time when action is being taken. This result

supports limited attention as an explanation for reminder e�ects. We suggest that action-

closeness helps to overcome the attentional hurdle for considering the reuse option and

thus supports the translation of pro-environmental intentions into (immediate) action.

Our results are in line with existing reminder interventions in other studies on pro-

environmental behavior (Austin et al. 1993, Houghton 1993, Sussman and Gi�ord 2012,

Sussman et al. 2013, Shearer et al. 2017). In a similar experiment, the �ndings of Austin

et al. (1993) indicate that recycling behavior can be e�ectively encouraged if visual

prompts and recycling containers are in close proximity to a recycling decision. Our

study adds to this literature by using individual-level data and a design in which only the

reminder's proximity to action is manipulated. We can thus provide compelling evidence

for the action-closeness e�ect of reminders. In addition, our �nding that sticker reminders

are also strongly e�ective for unmarked bags (i.e, when they are distant to the decision to

reuse) con�rms previous indications for the spillover e�ects of point-of-decision prompts

(Rea et al. 1987).

The reminder e�ects detected in our study are also noteable from a practical per-

specitve. In our setting, a weekly �yer reminder leads to approximately 300 additional

plastic bags returned per week. Such a behavioral change would imply that around 16,000

additional plastic bags are returned by the customers of the food basket provider over

the course of a year. With respect to the sticker intervention, marking every plastic

bag with a sticker reminder would result in a signi�cant reduction of plastic waste with

approximately 25,000 additional plastic bags being reused instead of discarded per year.

This, of course, assumes that reminders are used regularly and the magnitude of the e�ect

persists over time.

Some limitations inherent to our setting raise open questions and provide opportuni-

ties for future research. While the sticker and �yer reminders were identical with respect

to size and layout, participants may have perceived plastic bags with a sticker reminder

attached as di�erent, perhaps more valuable or important than unmarked bags. Nei-

ther of the reminders, however, extended the usage or purpose of the plastic bags nor

were inherently valuable for the customers. Furthermore, the particular subject pool of

our study may limit the potential to generalize our �ndings. Customers of regionally

produced, organic food baskets presumably have an above-average awareness of environ-
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mental issues. This possibly reinforced the reminder e�ects in our analyzes.17 It would

thus be interesting to re-examine the e�ect of action-close and conventional reminders in

alternative settings and with di�erent samples.

Our �ndings also indicate avenues for future research with relevance for policy mak-

ers. Several studies ask for research on the long-term e�ects of behavioral interventions

(e.g., Steg and Vlek 2009, Croson and Treich 2014, Damgaard and Gravert 2018). While

we show that there are obvious and large reminder e�ects during the intervention pe-

riod, return rates gradually decline after the end of the intervention. For policy makers,

this raises the question of the optimal frequency of transmission to trigger long-term

behavioral change. A second research area may be to investigate whether improved pro-

environmental behavior in one area (e.g., reusing plastic bags) has the power to spill

over into other environmental decisions. Daneshvary et al. (2016), for example, �nd that

those who take part in curbside recycling are more likely to also take part in textile

recycling schemes later on. Identifying conditions for and quantifying such spillover ef-

fects constitutes a promising �eld of future research (Dolan and Galizzi 2015). Lastly,

it would be interesting to understand the potential interaction e�ects of reminders with

other motivational factors, such as commitment contracts (e.g., Can et al. 2003), �nan-

cial incentives (e.g., Volpp et al. 2009, Charness and Gneezy 2009), or information (e.g.,

Apesteguia et al. 2013, Altmann and Traxler 2014, Raifman et al. 2014) on behavioral

change. Such interactions may exploit the bene�ts of reminders in addressing consumers'

limited attention and possibly support pro-environmental behavior in the long term.

17Schultz (2014) shows that recycling prompts work most e�ectively for individuals with favorable
attitudes toward recycling.
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Appendix A Additional �gure

�Please return the plastic bags. They can be reused.�

Figure A1: Reminder message

Notes: The labeling procedure worked as follows. We a�xed a tag with multiple transparent ID
labels to each of the baskets, before they were �lled. From this tag, the ID labels could be peeled
and quickly attached to the plastic bags of the corresponding customer when the vegetables were
put inside.

Figure A2: Plastic bag labeling
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Appendix B Additional analyses

Table B1: Di�erence-in-di�erence random e�ects regression: Return rate per week

1 2

Flyer 0.033 0.035
(0.033) (0.034)

Sticker 0.043 0.046
(0.035) (0.035)

Intervention 0.010 0.011
(0.014) (0.014)

Flyer x Period 0.150∗∗∗ 0.149∗∗∗

(0.027) (0.027)
Sticker x Period 0.135∗∗∗ 0.137∗∗∗

(0.025) (0.025)
Baskets returned 0.039∗∗

(0.017)
Constant 0.100∗∗∗ 0.133∗∗∗

(0.029) (0.024)

N 1,949 1,949
Customers 287 287
sd (customers) 0.233 0.230
R2 overall 0.072 0.080
Wald Chi2 103.4 118.33
Rho 0.559 0.553

Notes: The table displays the results of a di�erence-in-di�erence regres-
sion with random e�ects for customers. Robust standard errors clustered
on the individual level are in parentheses. The dependent variable is the
plastic bag return rate per customer per delivery week. Flyer (Sticker) is
a dummy variable equal to 1 for customers in the �yer (sticker) treatment
and 0 otherwise. The dummy variable Period is 1 for the intervention pe-
riod and 0 for the pre-intervention period. Speci�cation 2 further includes
the number of returned food baskets. ∗, ∗∗, and ∗∗∗ document signi�cance
at the 10%, 5%, and 1% levels.
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Table B2: Poisson regression: Plastic bags returned during the intervention

1 2

Flyer 0.832∗∗∗ 0.818∗∗∗

(0.182) (0.179)
Sticker 0.788∗∗∗ 0.807∗∗∗

(0.185) (0.182)
Plastic bags delivered 0.036∗∗ 0.054∗

(0.017) (0.029)
Baskets returned 0.113∗∗∗

(0.042)
Big basket 0.084

(0.213)
Meat basket 0.378

(0.244)
Veggie basket 0.383∗∗

(0.178)
Constant -0.930 0.387

(0.782) (0.447)

FE Depot No Yes
N 287 287
Pseudo R2 0.079 0.124

Notes: The table reports the results of a Poisson regression with robust standard
in parentheses. The dependent variable is the number of plastic bags returned per
customer during the intervention period. Flyer (Sticker) is a dummy variable equal to
1 for customers in the �yer (sticker) treatment and 0 otherwise. Plastic bags delivered
indicates the number of plastic bags a customer received during the intervention period.
Speci�cation 2 further includes control variables for the number of baskets returned,
dummy variables for the basket sizes (small baskets as a reference) and the basket
types (vegan baskets as a reference), and �xed e�ects (FE) for depots. ∗, ∗∗, and ∗∗∗

document signi�cance at the 10%, 5%, and 1% levels.
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Table B3: Random e�ects Poisson regression: Plastic bags returned over time

1 2

Flyer 0.864∗∗∗ 1.126∗∗∗

(0.314) (0.287)
Sticker 0.809∗∗∗ 1.033∗∗∗

(0.313) (0.288)
Delivery week 0.043 0.020

(0.038) (0.038)
Flyer x Delivery week -0.002 -0.004

(0.046) (0.046)
Sticker x Delivery week -0.001 -0.005

(0.046) (0.046)
Pastic bags delivered 0.234∗∗∗

(0.022)
Baseline returns 0.347∗∗∗

(0.031)
Baskets returned 0.164∗

(0.088)
Big basket 0.317

(0.242)
Meat basket 0.556∗∗∗

(0.197)
Veggie basket 0.626∗∗∗

(0.178)
Constant -0.537∗∗ -3.253∗∗∗

(0.244) (0.352)

ln(α) 0.639∗∗∗ -0.105
(0.106) (0.135)

FE Depot No Yes
N 1,390 1,390
Customers 287 287
Wald Chi2 27.12 306.33

Notes: The table reports the results of a Poisson regression with random e�ects for
customers. Robust standard errors clustered on the individual level are in parenthe-
ses. The dependent variable is the number of plastic bags returned per customer per
delivery week. Flyer (Sticker) is a dummy variable equal to 1 for customers in the
�yer (sticker) treatment and 0 otherwise. Plastic bags delivered indicates the number
of plastic bags a customer received during the intervention period. Speci�cation 2
includes control variables for the number of baskets returned, dummy variables for the
basket sizes (small baskets as a reference) and the basket types (vegan baskets as a
reference), and �xed e�ects (FE) for depots. ∗, ∗∗, and ∗∗∗ document signi�cance at
the 10%, 5%, and 1% levels.
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Table B4: Regressions per post-intervention week: Return rate per customer

Week 8 Week 9 Week 10 Week 11

Flyer 0.158∗∗∗ 0.133∗∗∗ 0.095∗ 0.116∗∗∗

(0.045) (0.040) (0.051) (0.043)
Sticker 0.140∗∗∗ 0.120∗∗∗ 0.077 0.035

(0.041) (0.038) (0.051) (0.039)

Observations 278 282 262 262
R2 0.052 0.045 0.014 0.030

Notes: We have missing observations for some customers in the separated delivery weeks due to holidays.

Robust standard errors in parentheses. ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table B5: Multilevel logistic regression: Odds that a plastic bag is returned

1 2 3 4 5 6

Action-close 19.838∗∗∗ 39.797∗∗∗ 2.684∗∗ 6.992∗∗ 4.012∗∗∗ 8.194∗∗∗

(10.832) (36.441) (1.102) (5.317) (0.741) (5.404)
Week 1.125 1.187∗∗ 1.105

(0.100) (0.080) (0.093)
Action-close x Week 0.871 0.826 0.868

(0.126) (0.105) (0.109)
Constant 0.025∗∗∗ 0.014∗∗∗ 0.200∗∗∗ 0.085∗∗∗ 0.106∗∗∗ 0.064∗∗∗

(0.011) (0.009) (0.058) (0.038) (0.036) (0.35)

N 2,081 2,081 2,108 2,108 1,920 1,920
Customers 143 143 144 144 75 75
var (customers) 7.022 7.009 4.542 4.517 6.387 6.403
var (weeks) 1.254 1.220 1.144 1.060 1.892 1.890
Wald Chi2 29.94 31.34 5.78 12.13 56.51 57.85

Notes: Speci�cations 1�6 present the results of a logistic regression with random e�ects for customers and for delivery
weeks (three levels). Robust standard errors are clustered on the customer level and are reported in parentheses. Estimates
are presented in odds ratios. The dependent variable is a dummy variable indicating whether the plastic bag was returned
or not. The dummy variable Action-close is 1 if the plastic bag had a sticker reminder attached and 0 for unmarked bags
in the control group (Speci�cations 1�2), the �yer treatment (Speci�cations 3�4), and the sticker treatment (Speci�cations
5�6). Speci�cations 2, 4, and 6, include the week variable as a continuous measure for the weeks of the intervention period
(ranging from 3�7). ∗, ∗∗, and ∗∗∗ document signi�cance at the 10%, 5%, and 1% levels.
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