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Abstract 

Nudge techniques concern any aspect of the choice architecture that alters people's behavior in a predictable way without 

forbidding any options or significantly changing their economic incentives. In order to tackle the problem of food waste in 

restaurants, a nudge intervention was developed to increase the demand of “doggy bag” in a restaurant close to Milan. In 

the intervention the default rule was manipulated to automatically provide with a doggy bag the customers who had 

uneaten food in their plates, unless they actively choose to opt out. Data showed that, in the experimental condition, the 

number of doggy bags demanded was more than doubled compared with the control one suggesting the effectiveness of 

the intervention. 
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Introduction  

As stated by Sunstein and Thaler, a nudge is “any 
aspect of the choice architecture that alters people's 
behavior in a predictable way without forbidding any 
options or significantly changing their economic 
incentives” [1]. From a behavioral standpoint this 
definition stresses some main points. A nudge is any 
deliberate attempt to (1) work on the context, (2) in order 
to alter the probability of emission of a behavior, (3) and 
influence it in a predictable way, (4) without punishing 
alternative behavioral responses, suppressing alternative 
choices or providing significant economic rewards. 

 
Although not explicitly stated, the majority of the 

techniques used in nudging interventions are mainly 
modifications of antecedents, in order to set the occasion 
for emitting the desired behavior [2]. The literature 
shows the effectiveness of nudging in many different 
domains from social policies to sustainability, using a 
broad range of techniques in order to promote prosocial 
behaviors [3-5]. Among these the manipulation of the 
default rule turned out to be effective in different case 
studies which promoted desirable behaviors according to 
the idea of libertarian paternalism [6-8]. An example of 
how default rule works is a case study carried out by 
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Johnson and Goldstein [6]. The authors found out that the 
percentage of organ donors in the EU countries was 
distributed following two patterns. The countries where 
people had to actively choose to become organ donors 
showed a very low percentage of donors. Conversely, the 
countries in which people were considered to be organ 
donors by default, unless they actively choose to opt-out, 
the percentage was much higher, and in many countries 
close to 100%. 

 
Although, in the last decade the literature has been 

concerned to change socially relevant behaviors through 
“nudge techniques”, there are fields that remain 
unexplored, and one of them is the food waste issue. In 
recent years the debate about food waste has been a hot 
issue within the international community, since about one 
third of the produced food is wasted every year 
worldwide [9-12]. Today around 34% of food 
consumption takes place out of home and one third of it in 
public places like restaurants [13-15]. Unfortunately, not 
all of the food ordered by the customers in the 
restaurants is being consumed, so leftovers are often 
thrown away. Reducing the amount of leftovers thrown 
away could have a significant economic and 
environmental impact on a large scale [10,16,17]. 

 
In Italy, a law (n. 166/16) to tackle food waste was 

recently approved. Specifically, Article 9 specifically refers 
to the reduction of waste in restaurants and to the 
increase of the availability of “doggy bags”. In Italy, 
according to a survey made by Coldiretti [13], around 
21% of food waste comes from restaurants and one of the 
sources of waste is leftovers [18]. Usually, clients have to 
actively ask the waiters to pack their leftovers into the so-
called “doggy bags”, and surveys show that only the 36% 
of customers ask for their leftovers [19-21]. 

 
Following the “nudge principle” stated above, it has 

been hypothezised that the manipulation of the default 
rule to automatically provide people with a “doggy bags” 
would have increased their demand. In this pilot 
intervention the default rule was manipulated to 
automatically provide a doggy bag to all customers who 
had uneaten food in their plates, unless they actively 
choose to opt- out. This study, aimed to tackle food waste 
in restaurants through intervention based on reducing the 
response cost in requesting a “doggy bag” for the 
leftovers. 
 
 
 
 

Materials and Method Setting 

Data were collected at dinner time, from 7.00 P.M. to 
12.00 A.M. in a small restaurant close to Milan, hosting 
around 55 to 60 people per meal. The restaurant was 
mostly serving pizza, chosen as the target food for our 
experiment. Considering that the measurements were 
self-reported, a context with a small number of customers 
was chosen in order to increase the reliability of the data 
collected during the intervention. Indeed, in a bigger 
restaurant a higher number of employees would have 
been involved in gathering data, therefore increasing the 
risk of mistakes.  
 

Materials 

In order to manipulate the default rule one double-
sided poker chip was used, placed in front of each client of 
the restaurant. The chip was green on one side and red on 
the other one. To make the rationale of the intervention 
easily understandable for the customers table 
centrepieces were developed (Figure 1) with instructions 
about what to do with the poker-chip in order to obtain 
the doggy bag. Moreover, menu flyers with information 
about food waste and the same set of instructions were 
available on the centrepieces (Figure 2). 
 

 

 

Figure 1: The centerpiece placed on each table to 
explain to the customers the rationale of the 
intervention. 
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Figure 2: The flyer placed within each menu to explain 
to the customers the rationale of the intervention and 
providing them information about food waste. 

 
 

Measures 

The restaurant staff was provided with an 
observational grid placed in the kitchen on which they 
were trained to note an “x” for any plate with leftovers 
(Figure 3). In order to collect data about the demand for 
doggy bags, stickers were provided to be put on each one 
of the doggy bag given to the customers. In this way, it 
was possible to easily count the number of doggy bags 
given out during each phase of the research. During the 
experiment any plate with inside at least one slice of pizza 
was considered as having leftovers. 
 
 

 

 

Figure 3: The observational grid used to gather data 
about the number of plates with leftovers. 

 
 

Procedures 

Data were collected for one month: two weeks for the 
control phase and two weeks for the experimental one. 
During the control phase it was simply measured the 
demand of doggy bags as described above. During the 
experimental phase, the double-sided poker chips were 
placed on the tables, with the green side up, in front of 
each client. To request a doggy bag, the clients just had to 
leave the chip on the green side (default rule), otherwise, 
they had to turn the red side up. A centrepiece was placed 
on each table, and the flyer with the instructions was 
placed inside each menu. 
 

Experimental design 

Between groups plan was implemented, with an 
independent variable (intervention vs. non- intervention) 
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and two independent groups, with repeated measures on 
the dependent variable. The dependent variable was the 
number of doggy bags requested by the customers. 
 

Results 

Overall, forty-six and forty leftovers were left in the 
control phase and in the intervention phase respectively. 
In the control phase nineteen customers (41%) asked for 
the doggy bag, and in the intervention phase thirty-four 
customers (85%) asked for the doggy bag. A chi-square 
test was used in order to compare the data in the two 
conditions. The demand of doggy bags was 44% higher 
during the experimental phase compared with the control 
one (Figure 4). The difference showed to be statistically 
significantly (chi-square(1) = 15.48 p < .001), and the 
effect size showed that in the experimental phase the 
likelihood of demanding a doggy bag was about eight-fold 
higher than in the control phase (OR = 8.05; 95% CI: 2.82-
22.96). 
 
 

 

Figure 4: The histograms show the percentage of 
subjects who chose the doggy bag out of the overall 
number of people who had leftovers in their plates at 
the end of the dinner. 

 
 

Discussion 

The importance of the context to influence people’s 
behavior is crucial when talking about nudging. The 
experiment tested the effectiveness of a nudging 
intervention for reducing food waste in a restaurant 
supporting the experimental hypothesis with a 
statistically significant difference between the control and 
the experimental phase. Indeed, in the experimental 
condition, the number of doggy bags demanded was more 
than doubled compared with the control one. 

 

Moreover, by manipulating the default rule the 
probability that a customer with leftovers would ask for a 
doggy bag increased. In light of these results, we can say 
that nudge interventions can be effective and sustainable 
to deal with the problem of food waste in restaurants. 

 
The results of the present paper should be interpreted 

keeping in mind that the study population was fairly 
small. In the current study, the nudge intervention could 
not discriminate between the informative part 
(information about food waste) and the default rule part 
(customers don’t have to ask actively for the doggy bag). 

 
To compare the effectiveness of the default rule vs. 

mere informative approach, another condition could be 
set for example providing clients with mere informational 
flyers and centrepieces without manipulating the default 
rule. To test the generalisation of the intervention would 
be interesting to apply the same experimental design in 
restaurants where it is served food which is different 
from pizza. Furthermore, many people go back to work 
after the lunch break and might not like to carrying food 
with them back to the office. Thus the chance that they 
require their leftovers could decrease. Therefore to 
replicating the same intervention at lunchtime would be 
of some interest. 

 
Cultural specifics could also be a crucial variable in 

influencing people’s choices about the demand of doggy 
bags in restaurants. However, as Johnson and Goldstein 
[6] showed in their work, default rules seem to affect 
people’s behaviors regardless of their cultural 
background. For this reason testing the intervention in 
other countries with different cultures and traditions 
would be interesting. 
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study were in accordance with the ethical standards of the 
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