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I- Une transition comportementale 
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Can nudges affect students’ green behaviour?
A field experiment — 109/111

We derive hypotheses:

H1: Using a non-price intervention nudge (social norm)
combined with an awareness-raising message positively
influences recycling behaviour by affecting awareness
and attitude.

H2: Using a non-price intervention –an ‘easy to do’ nudge–
positively affects recycling behaviour by improving
cognitive and physical accessibility.

H3: Using these two nudges jointly will positively affect
recycling behaviour more than if only a single nudge is
applied.

These hypotheses will be tested and analysed in the
remaining parts of this article.

Methods
We studied primary data from a field study conducted among
university students in Pisa. Over a span of 60-days (from Oc-
tober to December 2013), we collected data on 1849 instances
of plastic cup disposal at a coffee vending machine at the
School of Advanced Studies Sant’Anna in Pisa. Users were
unaware that they were participants in the study. Recycling
behaviour was measured by the number of plastic cups recy-
cled in dustbins at the end of a day. During the observation
period, our team would count the number of cups recycled
every day before the dustbins were cleaned in the morning.
To ensure that participant were not aware that their recycling
behaviour was being monitored, counting took place early in
the morning when nobody was present near the coffee vending
machines.

We used two different treatments for the experiment. Dur-
ing a control period of two weeks, we measured the number
of recycled cups without any intervention. In the following,
we applied the first and second treatment, each for two weeks.
Three months after the experiment, in February 2014, we rec-
ollected data on recycled plastic cups for one week to examine
the lasting effect of the second treatment.

For treatment 1, we created a message showing signs so-
liciting participation in a recycling programme. The message,
which was designed to reflect the importance of recycling
and the environment protection, was not only used to raise
awareness, but included an external descriptive social norm.
This external norm was induced by informing participants that
the majority of other students at one of the world’s leading
universities recycle. Our message was the following: Be dif-

ferent! Be better! RECYCLE! Choose the right bin, it is very

easy. “Almost 70% of Harvard students RECYCLE”. Do you

want to lag behind?
2.

At the School of Advanced Studies Sant’Anna, a majority
of students are Italians, but the message was displayed both

2 In Italian the message was: Sii diverso! Fai meglio! RICICLA! Scegli il

contenitore giusto: è facile. “Il 70% degli studenti di Harvard RICICLA”.

Vuoi restare indietro.

in Italian and in English to accommodate international stu-
dents. Based on the foregoing analysis, we hypothesized that
the message, which induced external social norm and raised
awareness, would result in a larger share of the plastic cups
being put in the recycling bin.

Figure 1. Treatment 1

For treatment 2, we used the ‘easy to do’ nudge in com-
bination with the social norm. In this way, we made it is
easier for subjects to recycle plastic cups by changing the
recycling-bin-to-garbage ratio, as it can be seen on the picture
below.

Figure 2. Treatment 2

We changed the choice architecture. The big green bin was
reassigned for recycling and the small black bin for garbage.

Results

Figure 3. Percentage of recycled cups over the experimental
period
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-	Plate	size	reduction	:	from	24	to	21	cm		
			

-	‘‘Welcome	back!	Again!	And	again!	Visit	our	buffet	many	times.	
That’s	better	than	taking	a	lot	once’’	

52	hotel	restaurants	-	daily	for	1.5	months	:		
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step if any form of sustainable behaviour is to be widely
adopted (McKenzie-Mohr, 2013). Barriers can be both
internal: individual motivation like moral concerns or
normative influences, and external: barriers that varies
with community, e.g., accessibility, convenience, or cost of
changing the behaviour (Steg and Vlek, 2009), and barrier
removal is often at the core of successful interventions
(Lorenzoni et al., 2007). The main goal of the pilot study
in Hökarängen was to identify barriers for the residents
to recycle food waste, to get an overview of their attitudes
toward sorting food waste, and to get a rough estimate of
the residents already recycling food waste. To this end,
the pilot study was carried out in two phases, where the
first phase was visiting and learning about the research
area, distributing and analysing surveys, and interviewing
key individuals. In the second phase we analysed food-
and household waste data in order to decide how to
divide the area into a control- and a treatment group
(for more information on the pilot study and a list of the
barriers uncovered see Appendix A in Supplementary
Material). Once barriers had been identified we conducted
a non-systematic literature review with the aim to identify
suitable tools for addressing those particular barriers.

(3) Designing the Implementation
The barriers and behavioural insight tools identified in step
2 lay the foundation for the design of the intervention.
For our purposes a three-page long information leaflet was
constructed. The front page of the leaflet was designed
to address two barriers uncovered in the pilot study: (1)
lack of information (the information about the new station
might not have reached out to all residents) and (2) the
tenants struggled to tell the difference between the two
sorting stations. To address these two barriers the front
page featured a picture of a food waste sorting station
from the area. Also, the leaflet itself addressed the lack-of-
information barrier.

The subtitle of the information leaflet was using a
local descriptive social norm, to encourage recycling,
using the phrasing (translated) “Join your neighbours on
Hovmästargatan, recycle your food waste”3, See Figure 1.
As mentioned above such messages have shown to have
great potential of promoting pro-environmental behaviour
in numerous studies, and the same approach have been
successfully been used in behavioural economics e.g., in
order to nudge people toward tax compliance (Hallsworth
et al., 2014).

Another example of a behavioural insight tool used
in the leaflet was phrases designed to be vivid, tangible,
and relatable, for example by using formulations such as
(translated);

“If all households in Hökarängen would sort their food
waste it would be enough biofuel to support 15 garbage trucks
for a year” “A bus can drive 2.5 km on only one bag of food
waste”, “Every Swede produces on average 100 kilos of food
waste per year”.

3“Hovmästargatan” is the name of the street the participants live on.

FIGURE 1 | The front page of the information leaflet (translated from Swedish,

see the full leaflet Appendix B in Supplementary Material) the picture used was

taken by one of the authors.

Presenting information in a vivid and tangible way
increases the likelihood that a message will be attended to
initially and more likely to be remembered (Gonzales et al.,
1988; McKenzie-Mohr, 2013).

The attitudes uncovered in the pilot study were pro-
recycling, and this was highlighted in the leaflet as follows
(translated): “In a survey recently sent out to households
in Hökarängen around 8 out of 10 residents stated that
they considered recycling food waste to be “very important”
Aligning the community injunctive norms such as “People
in Hökarängen believe recycling food waste is the right
thing to do” with the descriptive norms “Join your
neighbours [. . . ] sort your food waste” could be a persuasive
way to frame information (Schultz et al., 2007).

Moreover to address the barriers “Sorting food waste is
an inconvenience”, “Laziness” and “The need for the brown
compostable bags” two recyclable garbage bags needed to
start recycling was included in the envelope. See Appendix
B in Supplementary Material for the full information leaflet
and Linder (2016) for the design process in more detail.

(4) Executing the Implementation (On a Smaller Scale)
In order to avoid expensive failures or unexpected results,
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like promoting unwanted behaviour or backlash effects, a
smaller scale implementation should be evaluated before
broadly implementing the strategy. This also provides
an opportunity to modify and adapt the implementation
if necessary before the large scale implementation
(McKenzie-Mohr, 2013). We designed our field experiment
for exactly this purpose. The leaflet was sent out to 264
households in the research area in Hökarängen (see
experimental design).

(5) Evaluating the Effectiveness of the Implementation
To evaluate the effectiveness of the intervention, a
solid experimental evaluation design with one or more
“treatment” groups and a comparable control group is
strongly advised (Steg and Vlek, 2009). Furthermore,
measuring actual behaviour changes over self-reported
behaviour changes or intentions is preferable (McKenzie-
Mohr, 2013; Clayton et al., 2016). Self-reports have been
shown to not always correlate well enough with observed
behaviour (See e.g., Corral-Verdugo, 1997). We analysed
our field experiment using a difference-in-difference
method (see below), with the outcome variable being the
amount of food waste and household waste collected from
sorting stations in the research area.

Experimental Design
To evaluate the effect of the leaflet a NFE was designed.
A NFE is an experiment in a field environment where the
subjects are unaware of being part of the experiment (Harrison
and List, 2004). To address the ethical concerns of NFE, and
potentially creating real world effects with the implementation
(Cohen, 2013), every contact with residents was approved
by Stockholmshem, furthermore in an effort to avoid any
manipulative aspects the purpose of the leaflet was clearly stated
on the front page, in line with Hansen and Jespersen (2013)

In total 474 households were targeted in the study, with 264
households in the treatment group and 210 households in the
control group. The two groups were divided geographically by
their blocks to avoid potential spill-over effects. Nine sorting
stations were located in the research area, five in the control
group and four in the treatment group (see Figure 2). We
assumed that the households would use the closest sorting
station. Note in Figure 2 that a few households from the control
group (red) are in close proximity to both a red and a blue sorting
station. In these cases we assumed that they would tend to choose
the sorting station located on the way to the centrum, subway and
grocery storemore often. These households were therefore placed
in the control group.

Evaluating the Implementation
To analyse the results a Difference in difference (DiD)
analysis was used. DiD is one of the most popular tools in
applied economics research for evaluating the effects of public
interventions and other treatments (Abadie, 2005). DiD has,
for example, been used to evaluate the effectiveness of policy
implementation (see e.g., Finkelstein, 2002), the effect of nudges
in field experiments (Kallbekken and Sælen, 2013), and the
impact of natural disasters (Tian and Guan, 2015). DiD is

FIGURE 2 | Satellite picture of the research area. The blue area represents the

treatment group, all the houses within that area got the information leaflet

delivered to them. The red area represents the control group which got no

information. The red and blue stars show where the sorting stations are

located. Source: Google, Kartdata.

especially useful when the aim is to estimate causal effect of
an implementation and there is no way to randomly select
the population in the control and treatment group which was
the case here; the control and treatment groups were defined
by geographical conditions. DiD is designed to control both
for pre-treatment differences between the treatment and the
control group and for trends over time that are unrelated to the
intervention (Gertler et al., 2016).The most basic DiD design
analyses data for two groups (treatment and control group) over
two time periods (pre- and post-implementation). In this study
we have one treatment and one control group but several time
periods. The treatment group was exposed to the treatment, and
the control group was not. The average gain in the control group
can then be subtracted from the average gain in the treatment
group to calculate the Average treatment effect (ATE).

DiD is thus a suitable method to analyse the effectiveness of
the information leaflet, but only if some key assumptions hold
true. For one, the parallel trend assumption; that is in the absence
of the treatment, the average outcomes for the treated and control
groups would have followed parallel paths over time (Gertler
et al., 2016). Moreover, we assume that no spill-over effects
occurred; that the implementation in the treatment group did
not affect the households in the control group. The analysis also
assumes a constant group composition over time, i.e., that the
type and size of households in the two groups remained constant
over the time period. These assumptions will be revisited in the
discussion.

RESULTS

Data
Our data set include data on food and household waste gathered
from nine sorting stations in the research area from January
1st 2015 until December 31st 2016, the waste was weighed
and reported by the waste collection vehicles during each
collection. Food waste was collected and reported (in kilos)
every second week on average, and in total we have data from
373 collections stretching over the entire period. Household

Frontiers in Psychology | www.frontiersin.org 6 March 2018 | Volume 9 | Article 352
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waste was collected more frequently (756 collections), but for
comparison we aggregate these collections to match the food
waste data into 48 different time periods (see Figure 3). In
total 13,211 kilos of food waste and 194,736 kilos household
waste was collected from the research area. There were several
occasions when no record of collection was reported for a certain
time period, or waste collection was reported but no weight
was recorded (spread over the nine sorting stations) these are
registered as missing values. In total there were 95 missing
values on food waste, and 43 missing values on household waste.
Furthermore, we decided to remove the first reported collection
of newly installed food waste stations as we cannot know for
sure how long it took before this first collection after installation.
Those weights could therefore be misleading and not comparable
to the other time periods, we removed in total 19 observations, in
total the dataset consisted of 665 aggregated data points of which
302 was food waste data.

An Overview of the Results
Figure 3 shows an overview of the total amount of household-
and food waste collected before and after the information leaflet
was sent out (indicated with the vertical dashed line).

The leaflet was sent out to all apartments in the treatment
group on April 14, 2016. Visually it looks like a treatment effect

might have occurred (both for the food waste and the household
waste). To explore the results further, Table 2 lists the average
amount of food waste each station collected in the time period
before the treatment, and after the treatment, and the difference
between the two groups.

Table 2 shows that the difference in the average amount of
food waste collected between the two groups was higher after
the intervention; before the intervention the average amount
of collected food waste in the treatment group was 19.64 kg
more than the control group (57.31 kg compared to 37.67 kg),
and after the intervention the difference between the control
and the treatment group was 31.96 kg. The average amount of
household waste collected was 53.42 kg more in the treatment
group compared to the control group before the leaflet. After
the leaflet was sent out an average of 185.01 kg less household
waste was collected in the treatment group compared to the
control group. These numbers then suggest that the estimated
ATE for food waste was positive and amounted to 12.32 kg
collected per station, every 2 weeks (corresponds to an increase
of about 26% compared to a pre-intervention average). The
estimated ATE for household waste was negative and equal
to −212.9 kg collected per station every 2 weeks (corresponds
to a decrease of about 48% compared to a pre-intervention
average).

FIGURE 3 | Data points indicate aggregated data on food and household waste registered for all stations in the treatment and control group respectively. Each point

represents waste collected over the 2-week period described above starting from February 2015 to December 2016. Note that some of the variation is due to different

number of collections in each period. Data points with more than one missing value is removed from the plotted data (but included in the regression analysis).
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III. Findings

Separate consideration of the individual product 
groups makes the reason for the small effect 
clear (see Figure 12): it is only the kettles product 
group in which an increase in the purchases of 
high-quality products by around seven percent is 
measurable in comparison with the reference 
group. This effect is statistically significant 
(χ2 = 9.30; df = 2; p < 0.05). For all other product 
groups, the changes are not statistically signifi-
cant (washing machines: χ2 = 3.85; df = 2; 
p > 0.05; televisions: χ2 = 2.97; df = 2; p > 0.05; 
vacuum cleaners: χ2 = 5.15; df = 2; p > 0.05).
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Figure 12: Difference in purchasing decisions in percentage points – lifespan label vs. reference group
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The consumers in test group 3 stated the price, 
energy efficiency class and lifespan as the most 
important reasons for purchasing a washing 
machine. The brand was named as the most 
important criterion fourth most frequently.  
In comparison with the reference group,  
therefore, the importance of lifespan in the 
purchasing decision increased significantly. 
Around 16 percent of consumers, compared with 
around four percent, stated the lifespan as the 
most important deciding factor when purchasing 
a washing machine. Lifespan also demonstrated 
significantly higher importance as a decision- 
making criterion in the purchasing of televisions, 
kettles and vacuum cleaners. The proportion of 
consumers who named the lifespan as the most 
important deciding factor increased by 12 to  
15 percent, depending on the product group, 
in comparison with the reference group.
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vacuum cleaners: χ2 = 5.15; df = 2; p > 0.05).
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The consumers in test group 3 stated the price, 
energy efficiency class and lifespan as the most 
important reasons for purchasing a washing 
machine. The brand was named as the most 
important criterion fourth most frequently.  
In comparison with the reference group,  
therefore, the importance of lifespan in the 
purchasing decision increased significantly. 
Around 16 percent of consumers, compared with 
around four percent, stated the lifespan as the 
most important deciding factor when purchasing 
a washing machine. Lifespan also demonstrated 
significantly higher importance as a decision- 
making criterion in the purchasing of televisions, 
kettles and vacuum cleaners. The proportion of 
consumers who named the lifespan as the most 
important deciding factor increased by 12 to  
15 percent, depending on the product group, 
in comparison with the reference group.
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III. Findings

Separate consideration of the individual product 
groups makes the reason for the small effect 
clear (see Figure 12): it is only the kettles product 
group in which an increase in the purchases of 
high-quality products by around seven percent is 
measurable in comparison with the reference 
group. This effect is statistically significant 
(χ2 = 9.30; df = 2; p < 0.05). For all other product 
groups, the changes are not statistically signifi-
cant (washing machines: χ2 = 3.85; df = 2; 
p > 0.05; televisions: χ2 = 2.97; df = 2; p > 0.05; 
vacuum cleaners: χ2 = 5.15; df = 2; p > 0.05).
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II- « Green Nudges » 

b) Conservation de l’eau (1) : Costa Rica
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II- « Green Nudges » 

b) Conservation de l’eau (2) : South Africa
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b) Conservation de l’eau (2) : South Africa

Brick,	K.,	De	Martino,	S.,	&	Visser,	M.	(2017).	 24

SN	:	social	norm,	IM	:	intrinsic	motivation,	SR	:	social	recognition,	PG	:	public	good	treatments	
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Treated	farmers	(N=99	vs.	101)	+	the	average	of	water	consumption	at	the	
watershed	level:	"On	DD/MM,	you	have	consumed	XX	percent	of	your	
water	quota.	(CONGRATULATIONS!)	The	irrigating	farmers	of	your	
watershed	have	used	on	average	XX	percent	of	their	quota"	

II- « Green Nudges » 

b) Gestion de l’eau : France
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II- « Green Nudges » 

b) Gestion de la pêche : Australie
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II- « Green Nudges » 

c) Efficacité 
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Facteurs	déterminants	:		
	
-  Availability	
-  Accessibility	
-  Price	
-  Quality	of	options		
-  Social/cultural	context	

31

4			Types	de	Nudges	efficaces	:		
	
-	Changes	to	the	default	policy		
	

-	Use	of	social	norms	
	

-	Simplification	/	framing	information	
	

-	Changes	to	physical	environment	

II- « Green Nudges » 

Effets	(significatifs)	variables	:		

Inertie	
(sociale/
non-
sociale)	

Information-Action	
Gap	

Impact	du	contexte		
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"L'efficacité	des	politiques	publiques	dépend	souvent	de	 la	 façon	
dont	 les	 gens	 réagissent	 et	 de	 la	 mesure	 dans	 laquelle	 le	
comportement	 réel	 des	 gens	 est	 pris	 en	 compte	 lors	 de	 la	
conception	des	politiques"	

III- Approche Comportementale de l’Action Environnementale 
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	5.			SHARE	(Method	+	All	Results)	

III- Approche Comportementale de l’Action Environnementale 

Testées comportementalement

Informées comportementalement

Cohérentes comportementalement
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III- Approche Comportementale de l’Action Environnementale 
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>	Actions	à	destination	des	entreprises	inondables	:	Des	produits	dédiés	pour	informer	
et	sensibiliser	les	entreprises	inondables	(dépliant	«	se	préparer	à	l’innondation	»)		
+	Des	courriers	d’information	et	de	sensibilisation	+	Des	produits	vidéos		+	Une	
campagne	médias	d’information	et	de	sensibilisation	
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Diagnostic ABCD 



III- Approche Comportementale de l’Action Environnementale 

Hansen,	P.,	et	al.	(2018)	OECD,	Draft	for	consultation	 41
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Diagnostic A B C D-étermination
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