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Money does it better! Economic incentives, nudging interventions and reusable

shopping bags: Evidence from a natural field experiment!

Armenak Antinyan,’ Luca Corazzini®

Abstract. Little is known about the impact of policy interventions other than taxes and bans aimed
at reducing the demand for single-use plastic bags. We report results from a natural field experiment
conducted in a large supermarket chain to test interventions based on nudges (information provision),
financial bonuses (which are assigned through a competitive scheme) and free provision of reusable
bags. We manipulate the type of the intervention, i.e., either a financial bonus or a nudge, and the
presence of a reusable bag, i.e., either provided for free or not provided. Relative to the baseline
with no intervention, both the bonus and the nudge considerably reduce the demand for single-use
plastic bags. Free reusable bags are effective when combined with the bonus, albeit not effective
when combined with the nudge. Finally, the bonus is more powerful than the nudge, irrespective of

the absence or presence of reusable bags.

Keywords: pro-environmental behavior, nudge, financial bonus, reusable bag, single-use plastic bag,
randomized controlled trial.

JEL Classifications: C93; D12; D91; H23.
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1. Introduction

Plastic shopping bags are one of the most frequently purchased items by consumers in the world and
vividly represent the consumerist behavior of the “throw-away” society, which favors disposable
items over durable goods that can be repaired and reused (Napper and Thompson, 2019; United
Nations Environment Program, 2018, 2020). According to estimates, approximately 0.5-1 trillion
plastic bags are consumed annually, which is roughly equivalent to 1-2 million bags every minute
worldwide (Nielsen et al. 2019; Plastics Oceans, 2019). Beyond any doubt, the (over)consumption
of plastic bags exerts a serious negative impact on the environment and poses a considerable threat

to human and animal health.

In an effort to curb plastic usage, policy-makers worldwide actively design various policy
interventions. Full or partial banning on plastic carriers is currently the most ubiquitous policy
instrument, followed by taxes or levies that set a price for plastic bags that were previously provided
for free to consumers (Nielsen et al., 2019). Although these policies are currently widely adopted,
there are only a few rigorous studies that evaluate or compare their impact. More specifically,
Homonoff et al. (2020) juxtapose a ban on single-use plastic bags (bags less than 2.5 mils thick)
with a $0.07 “per bag” tax in Chicago (US). The authors conclude that a partial ban on disposable
bags is ineffective if there is no ban on close substitutes (bags more than 2.5 mils thick). In contrast,
the tax is effective enough to curb disposable bag consumption in the first few months, although
there seems to be a rebound effect; one year after the introduction of the tax, the consumption of the
disposable bag gradually increases.* Cabrera et al. (2021) also illustrate that a tax on bags can
substantially lower the purchase of disposable bags over a one-year time window with respect to a
pretreatment period of no regulation in Salto (Uruguay); however, unlike Homonoff et al. (2020),
the authors do not find a rebound effect over time. Homonoff (2018) compares the effect of a $0.05
“per bag” tax with that of a $0.05 “per bag” bonus on the consumption of disposable bags in the
Washington Metropolitan Area (US). The tax is found to cut consumption, while the bonus is found

to have almost no impact.

Despite the prevalence of bans and taxes to curb disposable bag consumption, it is a well-established

fact that the reaction to these policy instruments is not always affirmative and, in the most extreme

4 Such a complex behavioral response is coherent with the idea that, in the short run, customers perceive the tax on the
disposable bags as a loss and curb their consumption of disposable bags; however, in the long run they get used to the
tax as they change the reference price of the bags. Thus, the tax introduced on bags does not feel similar to a tax any
longer.
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cases, can result in strong opposition. For instance, the introduction of a tax or a levy on disposable
plastic purchases (including disposable bags) can be politically sensitive and subject to overheated
debates (Solletty, 2018; Reuters, 2019; Maldonado et al., 2020), with the same argument extending
to plastic bag bans. Furthermore, substantial administrative resources may be necessary to enforce
bans, which can be especially challenging in developing countries. For example, developing
countries, including Papua New Guinea, Bhutan, and Uganda, have made multiple, although rather
unsuccessful, attempts to enforce ordinances to ban plastic bags (Nielsen et al., 2019). The launch of
alternative policy interventions that either do not prohibit individuals from undertaking a certain
action (unlike bans) or do not negatively affect the economic incentives of individuals (unlike taxes)
may serve as possible solutions to the aforementioned problems. This discussion triggers a number

of open questions.

Can interventions based on behavioral science techniques reduce the demand for disposable plastic
bags? In recent years, governments have been increasingly improving individual behavior through
behavioral interventions to achieve policy objectives. In this context, nudge interventions that
respect the freedom of choice and do not change economic incentives have turned out to be
exceptionally useful (e.g., Benartzi et al., 2017). Despite the widespread use of nudging, its impact
on the demand for disposable plastic bags is largely untested. A notable exception is the study by
Romano and Sotis (2020), in which the authors discourage the purchase of disposable bags by
donating a small sum to an institution that is perceived negatively by supermarket visitors every
time a disposable bag is purchased and by donating a small sum to a charity every time a disposable

bag is not purchased.

Can bonuses reduce the demand for disposable plastic bags? Unfortunately, little is known about
the impact of bonuses on disposable bag consumption; the exception is the seminal study by
Homonoff (2018), which finds no positive impact of bonuses on plastic bag consumption. It is also
unknown how nudges compare to financial incentives in an effort to reduce the demand for plastic

bags.

Can the provision of free reusable bags reduce the demand for disposable plastic bags? Among
others, supermarket chains, department stores, and environmental non-governmental organizations
(NGO) distribute reusable bags for free with the best intentions. For example, to celebrate the Earth
day, a large American supermarket chain recently handed out 200,000 reusable bags for free across

Texas (Rosenthal, 2021). Despite such efforts, to the best of our knowledge, there is almost no
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evidence of whether the free provision of reusable bags ditches the single-use plastic bags and

whether individuals use the reusable bags they received as a present.

In this paper, we conduct a natural field experiment (NFE) with loyalty card holders from the Tsiran
supermarket, which is one of the largest supermarket chains in Yerevan (Armenia). An NFE occurs
in an environment where the experimental subjects naturally undertake tasks (in our setting, in a
supermarket where individuals shop), albeit these subjects do not know that they are participating in
an experiment (Al-Ubaydli and List, 2013). Our NFE is centered around the policy questions posed
in the previous paragraphs. First, we test the impact of introducing either an environmental nudge or
a financial bonus on the purchase of single-use plastic bags. Second, we compare the impact of an
environmental nudge with that of a financial bonus. Third, we check whether the distribution of free
reusable bags affects the purchase of single-use plastic bags. To do so, we test whether interventions
that combine free reusable bags (made of nonwoven polypropylene) with the environmental nudge
or the financial bonus can be more effective than the environmental nudge or the financial bonus

alone.

The NFE was conducted in all 9 branches of the Tsiran supermarket situated in the capital city of
Yerevan at the time of the trial. We focused on loyalty card holders to be able to track their actual
behavior in a natural environment.> The target group of our interventions was represented by loyalty
card holders who regularly visited the supermarket and did not exhibit environmentally friendly
behavior in that they bought single-use plastic bags when shopping. The behavior of such visitors

can be quite harmful to the environment, which is why we targeted this sample.

Regarding the treatment stimuli, the environmental nudge simply provides information about the
harm disposable plastic bags cause to the environment and human and animal health. The provision
of information is considered one of the most frequent and effective nudges adopted by policy-
makers (e.g., Sunstein, 2014; Patel, 2018). The bonus structure—unlike that in Homonoff (2018)—
creates competition among supermarket customers. More specifically, individuals are divided into
small groups and participate in winner-take-all contests; the individual who purchases the least
number of plastic bags wins the contest in each group. This design choice is motivated by a growing

experimental literature that illustrates the strong effect of incentive-compatible competitive schemes

5 If we did not focus on loyalty card holders, we would not be able to implement an NFE. For instance, to track the
behavior of customers without loyalty cards, we could distribute special cards to be used when shopping at the
supermarket branches during the experiment. Alternatively, we could ask the study participants to self-report their
behavior through surveys or diaries every time they went for shopping. An interested reader can refer to Al-Ubaydli and
List (2013) for the advantages of NFEs over other experimental methods.

4



on human behavior in domains such as healthy dietary habits (Belot et al., 2016), energy
consumption (Sintov et al., 2015), saving behavior (Linardi and Tanaka, 2013), and cooperation in
social dilemmas (Corazzini et al., 2010; Cardenas et al., 2019). Moreover, the competitive incentive
scheme used in our trial also relates to the idea of gamification, i.e., the introduction of games into
policy interventions to make them more enjoyable and engaging (BIT, 2014). Regarding the
provision of a free reusable bag, our conjecture is that it can change the customers’ default option,
since without a reusable bag, the customer needs to opt in a pro-environmental behavior by exerting
effort and spending money to purchase a bag, while with a reusable bag, the customer needs to opt
out from pro-environmental behavior by not using the bag (Johnson and Goldstein, 2003).
Furthermore, the change of the default can reveal the supermarket’s attitude toward pro-
environmental behavior since the customers may perceive the provision of the free bag as a strong
indication that pro-environmental behavior is the course of action recommended by the supermarket

(McKenzie et al., 2006).

The contribution of our work to the scientific literature is twofold. First, we contribute to the limited
literature that studies the impact of policy interventions on the demand for plastic bags (e.g.,
Homonoft, 2018; Cabrera et al., 2021; Homonoff et al., 2020). In this respect, little is known about
the effect of nudges, financial bonuses, and free reusable bags on disposable bag purchase and
consumption. Furthermore, while the existing studies rely on a quasi-experimental research design
and (mainly) use a difference-in-difference statistical technique to evaluate the impact of a policy
change (such as the introduction of a tax) on the demand for single-use plastic bags, we report
results from an NFE that does not require the strong identification assumptions of the difference-in-
difference method (Gertler et al., 2016).° Second, we add to the growing literature that compares the
power of nudges with that of financial incentives in the field (e.g., Ito et al., 2018; Campos-Mercade
et al., 2021; Gravert and Collentine, 2021). Given the excitement around nudges in recent years, we
believe that it is important to understand how policy interventions based on nudges that do not
change the financial incentives of individuals and preserve the freedom of choice compare with

classical policy interventions that usually affect human behavior through economic incentives.’

® “NFE represents the cleanest possible manner in which to estimate the treatment effect of interest” (Al-Ubaydli and
List, 2013, p.6).

7 This issue has also been acknowledged in the context of pro-environmental behavior. For example, a recent paper by
Carlsson et al. (2021) acknowledges that there is a limited understanding of the effectiveness of conventional policy
instruments versus that of green nudges (i.e., nudges that reduce a negative environmental externality).
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The rest of the paper is structured as follows. Section 2 details the institutional context in the RoA,
the experimental design and the implementation details. A summary of the results is depicted in

Section 3. Section 4 concludes the paper and puts forth policy recommendations.

2. The experiment

2.1. The institutional context

Similar to many developed and developing countries, the RoA suffers from the excessive use of
disposable plastic bags. More specifically, according to the estimates of the Ministry of
Environment, approximately 12,000 tons of plastic bags are produced annually. In the RoA, the
problems related to single-use plastic bags are exacerbated because of the poorly developed waste-
management systems and poor infrastructure in place for collection and recycling. Given the latter,
plastic bags end up either in open landfills or in nature, where they pose considerable threats to the
environment, humans, and animals. Understanding this threat, the government of the RoA is actively
designing regulations to curb the consumption of disposable plastic in the country, including a
possible ban on disposable plastic bags starting in 2022 (Armenpress, 2020). In the last few years,
the major supermarket chains (including the Tsiran supermarket) have sold disposable bags for a fee
of up to 20 AMD (approximately 0.04 USD), thereby mimicking the tax on disposable bags
implemented in other countries (Homonoff, 2018; Cabrera et al., 2021). Since there is no common
regulation, the fee the supermarkets charge can differ. Meanwhile, smaller shops still provide plastic

bags for free.
2.2. Treatments

The current experiment aimed 1) to test the impact of an environmental nudge or a financial bonus
on the purchase of single-use plastic bags, ii) to compare the impact of an environmental nudge with
that of a financial bonus, and iii) to check whether the distribution of free reusable bags affects the
purchase of single-use plastic bags on top of an environmental nudge or a financial bonus. Given

these objectives, we designed an experiment consisting of 7 trial arms, as detailed below.

Control group (830 people): The subjects in this group received neither a letter from the
supermarket nor a reusable bag. By comparing the remaining treatments with this group, we are able

to check whether the interventions are effective relative to the business as usual setting.



Environmental nudge (829 people): The subjects in this group received an environmental letter
explaining the harm of plastic to the environment and animal and human health. Please refer to

Appendix A for the original letter in Armenian and the English translation.

Financial incentives (830 people): The subjects in this group received a letter, which provided
them with information about the financial incentives if fewer plastic bags were purchased. More
specifically, the subjects were anonymously divided into groups of 10, and they had no information
about the identity of the other members of the group. The subjects were competing exclusively
within their group throughout the experiment. The winner would receive 20,000 AMD
(approximately 40 USD) deposited on her loyalty card. The rules of the competition were as follows:

1) Customers received 2 points for spending less than 2,000 AMD (approximately 4 USD)
and purchasing no plastic bags;
i1) Customers received 10 points for spending more than 2,000 AMD and purchasing no
plastic bags;
ii1) Customers received 0 points if they purchased a plastic bag irrespective of the amount
spent shopping.
We opted for the abovementioned scoring rules for four main reasons. First, the rules are simple and
can be easily internalized by costumers. Second, the rules imply that customers who spend more in
the supermarket and buy more items have (relatively) higher incentives not to purchase plastic bags.
Third, the rules are (relatively) fair in that costumers who spend more are assigned a higher number
of points compared to those who spend less. Fourth, the rules are administratively simple to
implement, which in turn implies, from the perspective of policy-makers, that they can be easily
scaled up to larger populations. The original letter in Armenian and the English translation are

depicted in Appendix A.

Environmental nudge & small bag (830 people): The subjects in this group received the same
environmental letter as that provided in the Environmental nudge treatment and a small tote bag
made of nonwoven polypropylene. There are important reasons to opt for nonwoven polypropylene
bags. First, nonwoven polypropylene bags represent one of the most environmentally friendly
alternatives to disposable bags since they come from recycled material. That is why such bags are
frequently used worldwide. Second, nonwoven polypropylene bags are available in Armenia. Third,

these bags are made of a strong, washable material that guarantees their resilience over time.



Environmental nudge & big bag (830 people): The subjects in this group received the same

environmental letter as that provided in the Environmental nudge treatment and a big tote bag.

Financial incentives & small bag (830 people): The subjects in this group received the same letter

with financial incentives as that provided in the Financial incentives treatment and a small tote bag.

Financial incentives & big bag (830 people): The subjects in this group received the same letter

with financial incentives as that provided in the Financial incentives treatment and a big tote bag.

During the experiment, we also sent reminders either once (January, April, July) or twice a month.
The subjects in the environmental nudge treatments were reminded of how important it is to
purchase fewer plastic bags for the sake of environmental protection. Those in the bonus treatments
were reminded about the competition and the financial incentives to purchase fewer plastic bags.
The participants in the bonus treatments received an additional monthly SMS text informing them
about their ranking within the group. The reminders were sent on a different day each month to
exclude day-of-the-week effects. Both the text and the dates of the reminders are depicted in
Appendix B.

2.3. Implementation

The preparations for the study took place in the second half of 2019, while the experiment kicked
off on January 21, 2020, and lasted until July 11, 2020.% The experiment was conducted in all 9
branches of the Tsiran supermarket chain located in the capital city of Yerevan.” Overall, 5,809
loyalty card holders who regularly visited the supermarket and purchased plastic bags were
randomized into 7 arms in August 2019. The next subsections detail the sample selection,

randomization and bag and envelope distribution procedures.
2.3.1. Selection of the randomization sample

Our objective was to focus on regular supermarket visitors whose shopping behavior can exhibit
environmentally unfriendly behavior. Keeping this objective in mind, we introduced several

selection criteria to define the randomization sample.

8 The start of the experiment was planned on January 13 (this date is mentioned in the financial letters); nonetheless, the
experiment (hence the delivery of the packages) started on January 21, because of minor issues related to the software
for distributing letters and bags (see the description of the software later in this section). Since the starting date of the
trial was common for all participants, this short delay does not threaten the validity of the trial.

% At the time of the implementation of the trial, the vast majority of the supermarket branches were situated in Yerevan.
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The definition of regular customers. We focused on those cardholders who shopped every month
from April to July 2019, visited the supermarket at least twice on average in each month, and spent
at least 5,000 AMD (approximately 10 USD) on average per month. We excluded customers who
used their card more than 60 times from April to July 2019 (i.e., on average 15 times each month,
which is almost every second day). The excessive usage of the card could imply that the individuals
shared the card with a friend or a family member, which would result in biased estimates and

threaten the internal validity of the experiment.

The definition of environmentally unfriendly behavior. The cardholder should have purchased at
least 3 plastic bags from the supermarket from April to July 2019. Since we faced a reusable bag
constraint, we wanted to assure that the distribution of these bags is as targeted as possible (i.e., the
individuals who exhibited relatively more environmentally unfriendly behavior received these bags).
For example, an individual who did not purchase any plastic bag or purchased one plastic bag in
four months could already use a reusable shopping bag of her own. Thus, providing a second
reusable bag for free would have minimal impact on her behavior. We kept the threshold of this
inclusion criterion as low as possible (i.e., 3 plastic bags purchased in 4 months) not to harm the
external validity of the findings (i.e., not to focus only on those individuals who purchase a

considerable number of plastic bags).

Further selection criteria. The loyalty card database of the supermarket does not distinguish
between business customers (e.g., sole proprietor who runs a small restaurant) and ordinary
customers. Those with excessive plastic bag consumption could be businesses customers rather than
ordinary customers. Indeed, the responses of these two groups to the treatment stimuli can be rather
heterogeneous. Since we could not distinguish business customers from ordinary customers, we
introduced a further selection criterion that stated that cardholders should have purchased fewer than
80 single-use plastic bags from April to July 2019 (i.e., on average 20 bags per month) to be
included in the randomization sample. For the same reason, we excluded cardholders who spent

more than 800,000 AMD (approximately 1,600 USD, which is on average 400 USD per month).

The abovementioned selection criteria left us with 5,809 cardholders to work with out of
approximately 9,000 cardholders who visited the supermarket from April to June 2019 at least once

per month.

2.3.2. Randomization strategy and balancing



We opted for individual randomization. To enhance balancing, we stratified randomization by
gender and by the supermarket branch to which the individual “belongs.” To construct the latter
measure, we calculated the distance from the individual’s residential address to all 9 supermarket
branches and assumed that the individual belongs to the supermarket branch that is the nearest to her
residential address. There was a separate stratum for the individuals with no address, which was

labeled as “no branch.”

Individual randomization exposed us to the threat of downward biases in the treatment effects due to
potential spillovers across subjects in different treatment groups. Nonetheless, this randomization
strategy was pretty much the most feasible option given the context. An alternative option could
have been block randomization by supermarket branches (i.e., an entire supermarket branch would
be allocated to a unique arm). However, since the supermarket counted only 9 branches in the
capital city at the time of the randomization, we would end up with very few groups over which to
randomize the treatment assignment. Nevertheless, in our view, the threat of potential spillovers was
rather minimal given our randomization strategy. First, the supermarket chain we worked with is
one of the largest in Yerevan and has a large customer base. Second, we selected only 5,809 loyalty
card holders to participate in the study, which constitutes a small fraction of the loyalty card holders
registered in the database of the supermarket (approximately 50,000 individuals at the time of the
study). Thus, the probability that many of the participants randomized to treatment arms know each

other and actively interact is rather small.

Once the randomization was carried out, we verified that the trial arms were well balanced in terms
of the observable characteristics under our disposal: i) the overall number of items bought from
April to December 2019, ii) the overall number of plastic bags bought from April to December 2019,
iii) the total amount of shopping from April to December 2019, and iv) the gender of the loyalty
card holder.'” Table C1 in Appendix C illustrates that the trial arms are indeed balanced.

2.3.3. Distribution of letters and bags

The environmental and financial bonus letters were distributed in envelopes. In the Environmental
nudge and Financial incentives treatments, only the letters were distributed. In the bag treatments,

envelopes with letters were stapled to the bags and distributed along with the bags. For the sake of

10 Since we implemented the randomization in August 2019, using the shopping data from April to July 2019, while the
experiment started in January 2020 for each individual, we aggregated the overall number of items and plastic bags
bought, as well as the total shopping amount, from April to December 2019, instead of April to July 2019, when
checking whether the trial arms are balanced or not.
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brevity, henceforth, we will refer to the letters or the combination of letters and bags as packages.
These packages were stored at the cash desk and distributed by the cashiers. Figure 1 provides an

example of a package distributed during the experiment.

Figure 1: Example of a letter and a

bag

Note: An example of a letter and a bag.

There was a barcode and a colored circle located on each envelope. Each color corresponded to a
unique treatment group. When a subject showed up in the supermarket for the first time during the
experiment and her loyalty card was scanned at the cash desk, a text with the color (e.g., “blue”)
appeared on the cashier’s screen, instructing her to hand in the package of the given color to the
loyalty card holder. All envelopes shared the same barcode. Before handing in the package to the
participant, the cashier scanned the barcode on the envelope. First, this allowed us to understand
whether the participant had been given a package. If a participant was given a package on Day ¢,
then her name was manually removed from the database at the end of Day ¢ by the supermarket
staff.!! Thus, if the customer had already received a package on Day ¢, starting from Day 7+, no
further instructions appeared on the cashier’s screen when this customer’s loyalty card was scanned
again. This design choice was meant to ensure that each experimental subject would receive only
one package during the experiment.!? Second, this process served as proof that the packages had
actually been delivered to the participants, thus allowing us to calculate the number of subjects who

were given packages for each treatment. During the trial, the team regularly visited all 9

! This was done in the headquarter of the supermarket and did not depend on branches. Consequently, there is no branch-specific
noise that could harm the validity of the results.

12 Since the name of the subject who was given a package during her first visit on Day # was removed on Day ¢+, those subjects who
visited the supermarket stores more than once on Day ¢ and presented their loyalty cards during their shopping could receive more
than one package. Furthermore, since these names were removed manually from the database, due to some delay in the process, a
small number of subjects received more than one package. Despite these limitations, there are aspects that guarantee the internal
validity of our trial. First, the software allows us to track whether a subject was delivered more than one package. There were 230
such subjects (approximately 7% of the subjects who received a package). Our main results are intact if we drop these 230 subjects
from the data. Second, receiving multiple packages would pose a substantial problem for the internal validity of the trial, if the
majority of the subjects who received multiple packages in the bag treatments would give the extra bags to the subjects in the
treatments without bags. Since we are also able to track the reusable bag usage (described later in this section), the analysis of the bag
usage reveals that this is not the case.
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supermarket branches to follow the implementation process and remained actively in touch with the

managers of the supermarket branches.
2.3.4. Training sessions with the supermarket staff

Before starting the trial on January 21, 2020, several training sessions were held with all the cashiers
and the managers of the supermarket branches. During the training, we introduced the main aim of
the experiment and provided detailed instructions. Mock shopping scenarios were run with the
cashiers to test their understanding of the instructions. If a cashier was hired after the training, she

was separately instructed by the branch manager.

The cashiers were specifically instructed to flag loyalty card holders who would buy plastic bags
after shopping (i.e., after the loyalty card would be scanned and shopping would be registered). This
would decrease the number of plastic bags a customer bought and would be especially relevant in
treatments with financial incentives. Although we instructed the cashiers, we were confident that the
number of such cases would be very few, as the subjects were unaware of how the supermarket
would monitor their purchase decisions. The financial letter did not specify this point (the letter
simply asked loyalty cardholders to bring their personal loyalty card when going to the supermarket

for shopping and give it to the cashier). During the experiment, no problematic cases were registered.

The regular SMS text sent to the customers also contained a hotline number for potential questions
and inquiries (this refers to the treatments with financial incentives). The hotline was active

throughout the entire experiment.
3. Results

The outcome variable of the NFE was the aggregate number of plastic bags purchased by each
subject by the end of the experiment. Comparing the outcomes at the end of the intervention for the
treatment and control groups is one of the potential strategies used to analyze the results of a

randomized evaluation (Glennerster and Takavarasha, 2013). Two points are worth noting.

First, 659 participants (approximately 11% of the sample) did not appear in the supermarket
branches during the experiment. Thus, we dropped these subjects from the analysis. According to a
formal regression model, the treatment noncompliance rate does not depend on the treatment

allocation (please refer to Table D1 in Appendix D). In sum, while this noncompliance pattern can
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reduce the statistical power of the experiment, it does not invalidate the results of the experiment

(Glennerster and Takavarasha, 2013).

Second, in the entire analysis that follows, we reduced the number of treatments by pooling the
Environmental nudge & small bag (Financial incentives & small bag) and Environmental nudge &

big bag (Financial incentives & big bag) groups. The rationale was fewfold:

1) There is a marginal difference in the treatment stimuli between these arms (the bag sizes
differ only slightly);
i1) There were no significant differences in plastic bag purchases,'? the average number of

items purchased,'* or the average amount of shopping between these treatments;'> and

1i1) By reducing the number of treatments, we make the p-value adjustments less severe
whenever applying the multiple hypothesis testing procedure developed by List et al.
(2019). We will detail this procedure later in the text.

3.1.  Assessing the similarity in shopping behavior

In this subsection, we assess whether the shopping behavior of the subjects was similar across the
trial arms. To identify a clean treatment effect (i.e., whether the interventions reduced the purchase
of plastic bags), the shopping behavior of the subjects during the experiment should be similar
across all trial arms. For example, if on average, more items are purchased in the control treatment
than in the Environmental nudge treatment, then the shoppers may need more plastic bags to carry
those items. Consequently, fewer plastic bags would be purchased in the Environmental nudge
group than in the control group, which could be misleadingly attributed to the impact of the nudge.
To assess the similarity of the arms in terms of shopping behavior, we employed the following

regression model:
& Trn By faYw - (D),

where @ is either the number of items purchased or the amount of shopping by individual i from

January to July 2020, while Yy is an indicator variable denoting whether individual i belongs to

13 Mann-Whitney U tests: Environmental nudge & small bag vs. Environmental nudge & big bag (z=0.161, p=0.872),
Financial incentives & small bag vs. Financial incentives & big bag (Mann—Whitney U test, z=1.021, p=0.307).
4 Mann-Whitney U tests: Environmental nudge & small bag vs. Environmental nudge & big bag (z=0.419, p=0.675),
Financial incentives & small bag vs. Financial incentives & big bag (z=0.956, p=0.339).
15 Mann-Whitney U tests: Environmental nudge & small bag vs. Environmental nudge & big bag (z=0.700, p=0.484),
Financial incentives & small bag vs. Financial incentives & big bag (z=0.876, p=0.381).
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